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' meeting cf the Meteorolozical Socicty, England.

' traing M and N, and that the Lavometer utself has nothing
whutever todo in overcoming the friction of the pencil, whick,
, §0 lony as there is no change of pressure, retains its normal
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REDIER'S BAROGRAPH

We'give'on page 161 an engraviong of an fnstrument iuvented
by M. Louls Ridier, one of the Viee-Sceretarics of the Socivté
Metéorologiqur, and constructed under his euperintendenco at
the fuctories of Messts Redier and Co, Paris, and exhabited at
the roows of the Swcteté Metrorolvyique, France, nnd at the last

This simple and casily-managed justrument is well worthy
of the clogest inspection, and the engraving shows it to €o
great an advantage that, with the description we are able to
give, from having seen it actually at work, and also from
having inrpected the curves of pressure produced by it, we do
not despair of rendering the engraving and description per-
fectly intelligible to our readers,

The appaiatus consists, in the first instauce, of &n ordinary |
siphon barowetler tube B B, mounted on th. shilh C C, on |
which sare two binding screws X, working in slots for allowing
a vertical motion to be given to the slab carrying the baroun ter, |
This mution, by the action «f an escapement at E driven by |
the train at M, which is always in operation, teads o draw the
recording pencil K towards itself, aad also to raise the slab U C, i
with its attached barometer B 8. The upward movement of
the slab C € is cffected by the escapement at E through th.
medium ot the pulley P the sais of which is worked by the
teothed waeel Y of a differential train, not shown in the en-|
grwving.  The connectivn between the recording pencil K and
the pulley P is maintained by a chain which is always kept |
tight by the counterpoise Q.

Ugou the sutface of the mercury in the open leg of the,
siphon rests a very light tvory, I, which carries o very ligbt1
vertical needley on the top of which rests a very long but
cxtremely light arm A, having a ratchet at its end, which,
when ie po:ition, contines thie tly V driven Ly the tramn at N,
The fluat, needle, and aim together weigh but a few grains.
As soon as the slab C C i< 1aised sufliciently high by the train
at M to release the fly V, the speed of which is twice that of E,
the upward motion of the slab is arrested. It then descends
uotil the motion of the fly isstopped by the ratehet of the arm
A catching it.  While this state of things contiuues—viz, the
alternate upward and downward wotcments onlv—the pencil
describes upon the recording paper 11 a straight hine, It wall
thus be seen that the actual work of recording is borne by the

position as regards the paper. A caretul inspection of the
cvgraving will, however, show that another agency may como
into play in releasing the fly V. A decrease of pressure raising !
the wercury in the siphon ¢nd of the tube will release the very |
light arm, A, and release the tly ; there will cousequently be

ture supported upon wrought iron cylindrical screw piles, tho
following particulars may prove of interest.

Leogth of bridge over ' 336 ft ; length of spans (4) each
72t ; length of draw bridge or hift 30 ft.; length of wrought
iron screw piles 70 £t , dismeter of do, (shure piers) 2 in. each,
3 it ; diameter of do. (centre piers) ¢ in, each, 2 ft. 4 in;
depth of water with 7 knot current 22 ft.; depth of sand and
gravel to tock  bottom 10 1t.; height of lattice girders above
water 48 ft.

The shore abutments spring from the sides of the raviae
21 ft. below rail level and aro substantial structures of cut free
stone.

The first pile was screwed down on the 20th of August last,
and upou the 22ad of December, 8 period of four months only,

U the bridge was finished at a total outlay of 342,000.

The designers and manufacturers, (with whom Mr. Gisborne
agreed for the structure under his contract with the Cape
Breton Comyanv,) are “ The Hamiltons' Windsor Iron Works
Company " of Birkeubead 877 /8. 0ndon, and its crection was
intrusted to theit engineer, M George Earle, the Cupe Breton
Company bting represented by A. BH. LeBreton, president
engineer.

Only last May was the first sod of the Louisburg railway
turned and withio a year 21 miles of one of the most varied
and diftizalt lines in the Dominion will be nearly completed,
including the crossing of t.atalone Lake 1600 ft long with
15 ft. nnd 15 and 20 ft. ¢f soft wud, — swamps which have
to be piled 421t. Jdeep, to snpport supsrstructures 25 ft. high
and the great coal shipping pier st Louisburg, 600 ft. in
length, 28 feet abovo tide water and with 34 feet water along-
side.

Mr Gisborne and his able assisfant (ngicecus Messrs. A J
Hill ani I’ J. Ritehie may be congratulated upon the large
amount of such varied work beinyg accomplished within so
limited a period.

NEW TROXN BRIDGYE OVER THE DESJARDINS CANAL.

This bridge was er cted last fall tn replace a bridge of the
same waterial constructed in the United States which fell
into the canal, last summer, carcying Jown with it n its fall
two waggons, tegms and drivers. The horses were drowned
but the drivers escaped without fatal injuries, This is the
sixth Lridge that bas been «cected over this chasm.  The fir ¢,
an iron suspension brilge was blowan down by the wind, The
next a tressel wooden bridge was taken down havinyg decayed
and become dangerous. Afterwards the iron bridize previonsly
referrid to and the one shown in the sketcu. The two fisst

an{ spapped the canal at the top of the heights, the two latter at

additional action of the {rain N other than that of raising thet 5 1ower elevation. There hate also been 1wo drawhridges
slab C C, tending to displace the normal position of the pencil | Yere for the G. W. R’ ,on0 a wooden one destroycd by the
. as regards the paper, and to show upon it the diminished | yemorable accident of 1857, and the present one shown in the
pressure. On the other band, an increase of pressure will lower | sketeh having been erected after the accident. This bridge
the mercury in the open end, and this, in its turn, will shift} ¢

the pencil as regards the paper in the opposite dicection By
means of the bivometric morement thus actiog on the very
light portion of the apparutus for shifting the ro-itions « f the
pencil, the curves of pressure are descritvd with perf ct ac-
curacy. In addition to the clock movements for driving the
escaprment Eand the fly V, there are two others—R fordiiving
the cylinder carrying the recording paper I I, and R for ac-
tuating at intervais thetapper O, tor the purpese of overcoming
any capillarity in the barometer.—Enylish Mechame.

LOUISBURG RAILWAY.

About midway between Louisburg and Caspe Breton Col-

licries, the Misa Rwver, or Canyon (a wide fissure through
which the tide flows into a chain of lakes some 25 milig
inlapnd) crosscs the line of railway, now nearly completed by
the contractor, F. N. Gisborne, Esq., C.E., of London and
Sydoey, Cape Breton.
. A light, clegant, thoueh exceedingly strong lattice pirder
iron bridge now spans this riverand on the 14th of January,
a 36 ton Fairlee Locomotive with trucks, crossed it
without producing any visible deflection or movement in the
structure,

This ning the most important bridge in Cape Breton, and

(subject of sketel) was built in Hamilton, the work being done
by J. H. Killey & Co., and Burrows Stewart and Milue,
Engincers and Iron Founders. It is whatis called a whipple,
arch truss. The arch is 124 feet to centre of wressel work
columus, which columns stand 60 feet above the level of the
water and ure placed on strong roasotsy abutments; the
girders forming the approaches to the centre are 40 feet long
cach and r st ou masobry foundations, the total span beruy
about 200 feet, The veight of the liidge including cast and
wrought iron is about 80,000 1bs. all the iron in its construc-
tion being tested by the builders to three times the strain ever
likely to come on it. Ttecost of the bridge and its approaches
which way deirayed by twe G, W. Ry was $17,000.

The designer and engin-er in charge of construction was J.
K. Griffio, of Watertown. ‘rhe view is from the west.

Sturre Tssr ror LusricaTinGg Oits.~—A simple method of
testing for hydrocarbons or mineral oils in lubricators is to fill
& bottle with the oil in question, moistening the cork and in-
side of the neck of the bottle,and thea twisting the cork about
its longer axis 'I'he best lubricating oils produco no sound,
but the more the oil is adulterated with hydrocarbons and
products of dry distillation, the louder the noise produced. An

probably tke only example in the Province of an iron struc-

oil that gives a loud cry is most unfitted for a lubricator.

.
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SWORD MANUFACTURE IN BIRMINGHAM. i ‘Tbe blade is now veady for polishing. ‘I'his is done on

" lathes worked by steam. Difterent-gized wheels are fitted on

The manufacture of swords is one requiring great +kill iu | the spindle, and lard-oil and double-washed ewmery are used in
all its departments.  Success in this work depends upon the | the operation.  The blade is often put into lime-dust during
acquired skill, the tong experience, the educated cye, tho | the process, and on the lathe-brueh usvd a crocus dust, of
manipulative power, wsich seem to require many generations | deep purple tint and ground very une, is thrown, und a most
of workmen before they are attained in the higher excellence, | brilliaut polish is the vesult  Scabbards and hilte, and other
The slightest mistake in working wounld make a sword-blade ornamesatal parts of the sword, nro.ulso polirhed in chh the
useless, and this applies to each of the three great processes Same mauuer. In the case of scabvards a lnrger wheel is used
tbrough which it has to pass—forging, tempering, and grind- instum:l of the ordinary lathe-brushes. When p«)hshud, the
jug. From the necessity of ali the work bring ski'led work, blade is ready for the hilt and scabbard, so we will now see

" each part of a sword—the blade, the grip, the hilt, the scab- | how these are made, .
, Lard—is made by hand, and the witnessing of the manufactuze | And first for the siabbard. In making a scabbard the

is thereby rendered especially interesting  For the excellence workmnan takes it picce of that steel cut to the required size.
of his swords and for the skill displayed in every part of the | He first places it on the top of an open vise, and bents it with
work, no name in the history of the trade surpasses, and few, | & wedge-shaped wooden mallet, bringing the two edges closer
if any, rival, that of Mr. C. Reeves, of Birmingham, over whose | togetber cach time it passes along the vise It is then beaten
works we shall now conduct ost readers, in order that they ) on both sides until they almost meot ; a mandrel is then put
may witness the making ofy MYord under the most tavorable | down ity and the steel beaten cl:’)scr around the mandrel, both
circumstagces. edges being hammered owx;. The edges are then soldered It
o fieet e . foreeine R R . «tny | 18 next beateu on an snvil all round, the mandrel is withdrawa
The tirst process is the forging of the Ulade. The steel 0% seabbard is ready for the drag, which is 8 piece of iron
comes from Shefti-ld in double moulds (the length of ‘wolﬁttcd to, and fastened to, the bottom of the scabbard. ‘The
blades), as 1t is called, and is the best steel, and 13 in stops, | b s ! ™ v prabvist -

" ; e ands are then put on, and the scabbard, after being filed and
cach strip being the length of two swords. ‘The workman smoothed is ready to be polished. The wmukine of the gri
takes the strip, and first breaks or cutls it across the middle. | . Is ” "t) st 'g't f work. T RN the b i’"p
‘Fhe hapdle ead of the blade is of iron, as this metal bewrs | (58 GRS VEY I8 ond i il Do the g o the T es
ore knocking about, and can  be used in a manner which | ‘)‘w' neh the s“, T 18 gripped, uence the name ’ KTIp at

s L p A first is & bit of walnut, oblong in shape, but narrower at the
would be fatal to stecl. Theiron end isthen put into the tire, o . whieh G h
= oh s . :  end than the top. The back, which is made of wetal, is placed
and the tang, or part to fit into the hilt, is forged. The . . : Ny :
- ’ ’ . | on it, and the wood is worked into the required shape by
blade is then passed through the fire a large number of times, ) ' N R et
o e 71 files. A large number of dilerent ghapes, sizes, and eutting
and beaten out on the anvil in order to distribute the metal powers are used in this work. When the top has beea cat
in eve . ime i e ° * R N s haed
g‘l,uflltyc'etl‘l& Z'“;-‘Y tll;ir,ﬂla;;: t‘);'l dig:)"rc ;’::;’ot:'eafc“c';’g;‘f ‘:gr}(‘;}‘; | the zrip shaped, and the tenou for the ferrule made, it is then
,“m st and s1z¢ required ' In those known as Scotc(ﬁ blades ¢ balled.” For this purpuse it is fastenet in a vige, a three-
Fwo‘l"urrows ar:a hcx:ltcn “Ihis is a \v(;rk requiring great carz Sided ﬁlc. cuts & decp indenation at rezular intervals, cach
and skill. The future worth of the blade depends c:lpon the | dwm,o?,;sl fo};nxllud ?Y bla"ctd h‘ autzll:-,'nn;l t:;c.,md';;i‘,?‘.um-m
kill of the forger. The stightest defect or inequality in the connecied by SIAITUIL ILerstices ¢ Yy 3 hand-sae. v &rip
fli*tribution of the metal u:skcs the blade to that ertent im. | 18 then drilled throush in a lathe, for the purpose of receiving
arfect, With a skilfal workman that is, of collmc. of rare the tang. \thn this has been d_uuc, @ piece of the skin of' &
n urrence.  He knows precisely the amount of hemmerins | 995-1i-h, which as heen a long time soahed in water, is cut
occu;':t;xll ‘It ma ";,,: ()ot;"d L)ir.“;} zitno":; ° 1 l~‘xd nm;r“ng Vo Every bit of tlesh on the inside of the skin is then care-
rlcq wels the five o e than € centy.five s bofore it be | fully removed, und a pivce of pure skiois left. This is put
thro ';'; 1 L' l:‘;edo ewer Wehty-sive Bimes beidre 1331 round the grip, a pivee of string or wire is fixed br a loop to a
completely torged. . T iece of steel fastened in the vise, aud the workman binds the
o e e, T et S L i (i rond, e i by g e g o i
aRking - ——icmpering. :38 | round the space between cach ball, is then filed and the
depends the perfection of the weapon, and it 15 quite pleasant | back; fitted o;:J again. la makiog a grip 1t passes through the
to listen to Mr Rveeves while he deseants on thie part of the ] workman's bunds no fewer than thirteen times.
work. The obj-ct of temp ‘rinx being, of course, to give the |y hilt is at first a flat bit of wetal of a peculiar shape, and
iﬁ"t'lk‘hc (fl‘fglu"'idt*'lust“g“y, it m;’51 no: hcl'IOth"";’y ‘l’f 1t will } may e cut to any pattern. A large number of these are used,
reak, and it must not be too soft, or it will bend: but must | which are all made to a regulation size.  The pattern used is
be 90’("-“2“““{;!";'1'"1"-":1‘1 “"l“: ‘V(]"-"; its point isﬁ)rcssed on 'h‘l’ \ placed on the metal, whi%;h is then matked y They are then
wround, the blade wi when free at once take its uvatwral ! giled and cut by hand, beaten on blocks and knobs inte the
5"“‘5’0“"“”?“‘ h‘;{t or (’lctrix:wut in the 5“&'“’;& degree, 'Il‘hc ! <hape of the ha}ud, and afternards polished aad made ready to
mode by which this great, this necessary quality is secured is* ye fix-d 10 the sword. ‘This is called mounting In th-.
as simple asit is '.’T"l'“"c- Before the blale can be 'tcmp':_rcd ! cheaper awords the blade is bought from oue person, the hilt
': f:’}““ b‘" ":ladc "_'“Wm‘;‘};'hf“d - ln'.lh 1; ‘:0'}:’_1’) ;"’31 l”is?":'s' | from another, the scabbard from a third, and so co. Butin this
1t through the fir-, and then, while hot, 1t 1s plunzed to | manufactory every part is made in the works, and cach pie e
:ﬂ"(ﬁf- '“tl;-' fi"ﬁ: _l“ungg 1_’31;‘10"5 (hl'«' blade tlo F‘}lﬂ’l an cxt(;'cmu ! is prepared to suit and fit the other parts, so that when ntted
ardness that it is as brittle as glass, and TOWR down ! tagether the sword is firm and sount; and th: parts never
would break into picees. Again it is passed through the fire | give v;ay or become loose, ns they do when stucl? on to the
and then beaten straight, for the effeet of the action of the| tang of a blade without any reference to their weight and
water on the hot mnvtal is to make it of all shapes. Just ati suitability for <ach other awd the hlade to which they are
:,]w Po‘t“' f;‘t;“'h‘ﬂ’ ‘:}0 l!”-”‘dc ta_lt\:cs_a partl_culml' ‘301031‘90'.“‘"1 l‘"'l attached. In such dc:xscs the parts with littlclwcar bucmlnc
uce lo the practised eye, 1t 15 again plunged 10to thel j.gse and rickety, and depend only upon the small rivet at the
;‘859:";"“‘1"&}},‘ ltn tcc?m(llcal ;.mguagc, "l"."v‘l:"-"-':‘{: é:\‘f‘“!i' dowg ! top for their security. In ordinary swords the blades and hilts,
f("“;f, aund is tempered. ‘_Cif!l aow be ben! Jackwards anc i after having been grou'nd, filed, and poli-hed, are taken into
orwitds withou: any fear of its breaking, and is ready for the | (he mounting shop. There the tangis placed in the grip.
Sﬂln;i'-'f- dine isd tho b Leed the bad "ll'hc l{i]t isd l;astcn?(l qzltb_yt'gm.:;in;: aTxl']iVﬁt'li:)‘todthc top of
‘The grinding is done on the best Leeds stone, the blade ] the grip, and fastening it to the tang. ¢ hilt is drawa over
being placed in a frame of wood, and its surface pressed on | this rivet, which passes through a hole at the top. It isthen
the stone unti! the work isdone. 'This also d-pends upon the | filed and broken off at ashort distance from the hilt. The rivet
shill a;_)d eye ‘of the workman. In dgri%fi):'mtz_ the furrows a | is then m-lte? by b-ing ﬁk‘ldkaﬂg fsmopthcd Pnt:j] itlhﬂs :hti_
stone of a peculiar construction is uscd. e face is ent intn  appearauce of an ornamental knob, forming aun integral part o
taised flutiogs of the size and shape of the furrows of different ' the hilt.  These swords ate now éomp]vtc. Ia the mounting
swords, and on these the blade is pressed, and the furrow | of best work great care and skill are required. In the mounting
eficctually ground. This is called the hollowing-stouc. Each | shop a very ingenious tool is used, called a float. It is a long
blade takes from an hour and a half to two or three hours'' bit of steel, shaped almost like a tang, with & series of blades
grindiaz, according to its quality. Wo saw one blade ground, | along jts surface. The gr.p is worked to and from the tloat
and also some machetes, a kind ot scimitar kaife used for| until it iscut to the exact size and shape of the tang on which
cutting down sugar-canes, etc., in India. it is to be fixed. Great ekill is required in this delicate opera-
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done by placing the point of the blade on tho floor, and bending
it buckwards and forwards. After it has stood this test it is
subjected to another. ‘The workman strikes the blade strongly
on a wooden block, both on the edge and back, and can toll
by the ring whether it is of true and perfect quality. By these
tests the slightest fault or flaw would be detected ; for a very
small fault, indevd, would cause the blade to break. The
scabbards are lined. In the ordinary sword two thin strips of
wood of the shape of the scabbard are placed on either side,
and they must fit eo accurately that neither in drawing nor in
sheathing the »word must the slightest obstruction be percep-
tible, In tho better swords leather is used in lining. In the
mounting and ornamenting of swords any amount of artistic
work can be employed cither on the blade, the hilt, or the
scabbard  ‘The rank of the oflicer is indicated in th's manoer,
and naval swords are ornamented differently to military ones.
The work put on presentation swords is often most elaborate
and expensive.

ON ELECTRICAL AND ELECTRO-CHEMICAL EFFECTS
IN BOILERS AND STEAM ENGINES.

(From Le Technulogite.)

It is not rare to mect with enginecrs who still deny the
action of electricity and galvanism in engines; though such
cffects are frequently obvious, and fresh e¢xamples are met
with every day, in the wearing out and deterioration of thuse
apparatuscs.

Among the cases which occur most often we might cite the
corrosion of pins, rods, keys, door-plates, &c., according to
their position and the neighbourhood of different metals. ‘The
steam seems to dissolve the more soluble parts, and so to lay
bare the fibres of the metal. These corrosionsmay be remarked
even in the tenders ; the water seems to form a pile with the
" brouze valves and the iron of the rods. Hence there is re.
moval of matter, reducing the rods sometimes to a section of a
few millimetres.

This fact is much wmore evident where sea.water ig used ;
the compositiou of which stimulates the electro-chemical
action. In the eagines of some wrecked vessels, the piston-
rod, the large shafts, and the whole of the mechanism within
the bronze plummer-blocks, have been tound caten away more
than balfa section, whereas at a certain distance from the
copper, the polish of the pieces was hardly broken,

Of all kinds of iron, sheet iron is the most sensitive to gal-
vanism. The sulpbur of the coal-dust, electro-negative with
regard to the clectro-positive iron, corrodes it in the smoke-
boxes and in the bottom of the furnace.

At all points where there is flexion within the boilers, that
is, ncar the attachment of the supports and near rsivets,
grooves and holes are produced.

In locomotives, the angle-irons, by a sort of cutting, due to
the difference of dilatation of the copper tubes and the iron
boiler, undergo ruptures which are at first invisible; the ten-
sion prodaced in the fibres of the sheet iron by flexion at the
contours and angles by the bolts, also causes imperceptible
solutions of continvity ; but all these lesions immedrately
become theseat of electric actious, the result of waich is not
long in showing itselfl in a more and more apparent manner:
for these actions giverise, as has been said to removal of matter
as showa by grooves apd chanunels, These lesiouns are pro-
gressively ntensified, for the eflect becomes cause in its turn,
and oneway find some of these grooves attaming a length of
30 centimetres, and a depth which nearly avsorbs the whole
thickuoess of the plate.

It has ofien bren sought by various means to gnard against
these inconveniences, which bave been r. garded as accidental,
and the so ¢ and true cause of which has escaped notiee, viz.,
electricity. Lutall these means have been merely pallistives,
that have always proved insuflicient in the long run, and it
could not be otherwise, ‘The reason is the permanence of the
cause referred to, and it iginherent to the matter itself. Itis a
case, then, in which one can only seck to attennate as much
as possible the hurtful consequences.

It may beobserved that the circumstances influencing this
cause increasing or modcerating its energy, are so to speak,
infinite in number. Still it would not be superfiuous, but, on

_—
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tion. In this mounting room the swords are proved. This is ! the contrary, of capital interesi, if one could at least clagsily

them with a view to circumscribing, and if possible limit
and regulate the action in some way, if it cannut be entirely
abolished,

The first that presents itself to our attention is the action
of the machino. But this circumstance, which constitutes the
normal state (since amachine is not made with any other end
but to go), has not the deleterious and destructive sinfluence
which one might at first sight suppose. IFor we see a lurze
number of machines working in an irreproachable manner and
constantly fur years, with very littlo appreciable wearing out,
Against this may be placed the other observation, that the
sune machines in a stato of rest commoanly undergo very
marked deteriorations, and that in very short periods of time.

There is in this contraricty of cffects a very important
question to be elucidite |, and one to which hardly sufficient
attention hias been given It cannot be doubted but that a
rpecial study would reveal laws, probably very simple, ruling .
these two caser, and explaining thy facts observed. It is not
improbable that we might deduce from euch an cxamination
indications which would ¢nable us to restrain the injurious
causes to their minimum of influence.

There i8, in the various phenvm:na of electricity, an im-
portant influence which probably plays a great role in them,
and for this reason should not be omitted fromm our present
study. We refer to the action of the earth on magnetic cur-
rents resulting from various causes, which affzct all the parts
ot a steam engine This action certainly gives rise to induced
currents of very varied nature, which introduce much com- |
plication into the question. Itis important to find what is the
extent of this action, of the variations in it, and in any cise to
dissipate the uncertainty and obscurity still enveloping the
subject.

Next comes the nature of the waters used in working the
engines. Their composition, which varies in an almost in-
finite manner, produces proportional variation in the effects.
The forciga substanuces dissolved have a very energetic action |
in the development of the electricity, and so contribute largely
to the wearing out of the boiler. The preventive remedy for
this inconvenience is to introduce only the purest water (as
far as possible,) Then, of course, we should still have the
clectric movements which are couneccted with furmation of
vapour, bat g0 far a3 water is concerned ouly these, that is to
say, the Inconvenieuce could be reduced to a minimum.

In the third place may be mentioned defects of quality and
of homogeneity of the sheet-iron and iron vmployed, and a
vicious arrangement of the different metals entering into the
construction of the engines, ‘Lhis vicious arrangement is what
gives rise to the clements of the pile, This third category
assuredly presents the most numerous cases of deterioration of
cogines, and especially of their boilers.

The atteution of engineers should be specially dirccted to
the homogeneity and purity of the metals employed. The
least quantities of foreign substances, such as slags, oxides,
&c., interposed in the texture of these metals, form with them
permagent piles, and thenceforth become centres of generation
of electricity and gradual denaturation of the metal. This is
a point of much importance, and what we have said of the
effects of juxtaposition of foreign substances with metals,
applies every way to the employment of diffzrent metals.
There is immediately created by their contact a focus of
production of clectriuity, and consequently, coutinuous oxuda-
tion of the more attackable metal, together with all the perils
arising from the deterioration.

To resume, clectricity, the cffect of which in engines, an't
particularly in their boilers, is to many persons very pro-
blematical, is the most powerful, if not the only cause, ut
deterioration and wearing out of these apparatuses, and espe-
cially of botlers, It is a question which may be regarded as
absolutely new, if we consider the little that is known and the
much %uat remaios to be discovered in teference to. It 1s
to be desired that physicists and engineers would direct therr
inveatigations to it, 50 a3 to give uew light and point the way
of progress fo industry.

Loxpox, within an area of twelve by cighteen miles, has vo

less thun 245 railroad stations. ,

Oy all metals known, silver is the best clectrical conductor |]

L
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WOOL-CARDING MACHINERY.

Wx publish on pages 168 and 169, drawings of wool-carding
machivery, manufactured Sy the Sachsische Maschinon-fabrik,
of Chemnitz, This firm has devoted itself with much success
to the perfecting of this cluss of machinery, eand the engrav-
ings wo have prepaved show a selection of three machines,
and their various attachments, all of the most recent form.
Fig. 1 — & seribbl 'r — shows the first carder for oprening the
woc , and transforming it into a light mase, in which the
fibres ace laid pacallel. ‘This machine comprises o feeding
apparatus, special rollers for prepuring the wool, and an appa-
ratus for laying the fibres. Uhe feeding apparatus consists, ng
shown in the drawing, of a receiver A for containing the wool,
ot a muchanical device ¢ B D for extracting st in small
quantities, which fall into a cup C, mounted oa a combination
. of levers ¢, A, 2, abd being moved by the wearing 4 7, the cam
t, and the lever v So actuated, a inclined positiou is perio-
dically given to G, when it is filled with wool and this move-
ment throws the wool at tirst upon an inclined fixed table,
and afterwards upon an endless platform. By meaus of the
feedivg rollers F the wool is led ioto the machine. ‘This mode
of feeting is very cfficient, and 1ts dehivery is quite regular,
because the cup C receives a given quantity of wool in a
given time, and any excess is rejected, and does not enter the
machine, This regulation is effected by meaus of the weight of
the wool it-elf, and by the counving wheels, The wool passes

, nexion with five pairs of workers H, and cleaners 1.
. The large roller K raises the wool a Iittly, so that the comb
L way receive all the woul from the drum, The wibrating
| comb, worked by the lever aud conuecting rod O, separates
) the woul, and forms it into a light flzece, and it then passes
! off by the roller, shown in the cugraving upon maching Fig.
| 2. This machine is fitted with a go-called ¢ diagonal” feeding
i apparatus. It contains a guide moved by means of an endless
| band ¢ running over the pulleys m n. Over the belt 13 & bar
| ¢, on which is mouated, free to slide, an arm 4, the lower part
ot which is furmed with a slot. To the bLand is attached a
‘ small finger which parses through the slot, and gives wotion
I ts the s1m d, and at the vottom of this s placed a bracket
I careying the gauge ¢ und the aouble clliptical nng 4, The
| bant ot fleece is sed througn @ and b b on the cadiess table,
i As will be seen from Fig. 3 this apparatus is placed diagonally
with regard to the endlers table, aud the reciprocal movement
{ insures the band of wool biing placed also dingonatly on the
feed 1able, and 1t does not enter 1mto the machiue 1 the direcs
| tion of 1he length of the fibre, but at an angle to it. By this
i means the awouat of sepuration of the tibres can be increased,
i and therr positicn with regard 1o cach other equatised.  Ihe
| drom 1w this machin~ is a'so connected with five pairs ot
! working rolters avd cleaners « z, with a cyliuder and doffer P,
- Ihe oscillating comb » sepamates the fiures of the wool, and
torius 8 flecce 1eudy 1o be fud upon the third machine, Fig. 4.
T'bis carding - ngine takes the wool from the previous ma-
chine upun the cualess table E. The deam works ulsv i con-
nexton with five pairs of s Jalt rollers, xud the large cylinder
¥ hfts the wool tiomn the dr v to tne dotler, while the oscil-
lativg comb (driven oy 8 pu y « aud eccentric ¢ on the »hafy
b) separates the wool trom the dotfer, aud the dividieg sppa-
ratus cuts the flecce 1uto thirty cardinge, which are compressed
am! tolted by wmcans of three cylind e, whie.h are driven by
the cecentuaes 4, 7y ¢, £yand ¢ Lhe fibivs remaining ou both
sides 0F the defler are tahen oft by means ot the swatl combs.
Tins coutintous carding eugite 1s supplied with the cleauinyg
cyhuders B R tor clearivg the drum. ‘L'oe whole of the ma.
clines are commendable tor the suaplhiaty of their arrange.
ments, and the solidity ot their work.

SCHMITZ'S REVOLVING FIREBARS,

We are indebted to our contemporary the Recue Indu«trielle

* forthe accompunying illustration of Schmitz’s fircbars, recent-
ly introduced 1to France with good results. As will be scen
1t consists simply of & serics of straight tubes, placed cither
sgly or coupled together, and pierced with openings of a
suitavle form. Meaus are provided by which these tubular
bars can be caused to revolve, It will be seen thut the tubes
test upon trausverse bearers also eylindtical and holiow, and
lupgitudinally they are supported by a cast-iron plate fixed

! by the carrying cylin fer to th: drum, which revolves in con- |

under the furnace-door, aud fermed with a projection upon
which the tubes take their bearing, cither by a groove as in
thoe first and third types, Figs. 3 and 5, or against a ring as in
the second type shown in Fig 4 The bars are turued by
means of & key that is introduced into the end of the bar, which
is fitted with a terrule having a six-sided aperture as shown,
The first applicatiorn of this system was made to a 12 hotse
power boiler, in which the steam was muintained by .iesns
| of coke dustand slack, containing 25 per cent. of cinders. This
| borler belongs to the Parisian Gas Company, whih hasa
| deserved reputation for investigating new and prowising in-
| ventions. 'The success of therr first experiments was 50 great
that now some hundreds of these bars are employed by the
| #°8 company, so that the arrangement his passed from the
« phase of experitnent into that of acteal and large practice
It is claimed that by 1he use of the Schmitz bars, the work
v of firing is rendered much less diflicult, while a thick fire
(from 8 in. to 10 in ) can be maintained cconomicslly  The
deaupht is regulated for a given consumption of fucl, and the
front of the ash-pit wmay be closed, because suflictent air can
| be adrtted through the open ends of the tubes.  "The ioside
, of these tubes is always visible to the fireman, who can at ouce
sce when any of the openings ave choked, When this takes
| place he is enabled, by partially turning the tube, to prescat
| 8 new surtace to the fire, while he is casily able to clear those
passages which have been closed  In turning the tubes the
ashes and other o 'res are precipitated into the ash-pit, and as !
shown in the second and third types, Figs. 4, 5, the bars are
furpished with a spiral projection to assist in breaking up
Jdiakers, &c.
The folluwing are the results of this trial ;

Jg—

)
l Ocdinary | Schmitz's
Furnace. Bars. i
| Ib,
Water evaporated per pound of coal . 4.678 4 5 563 !
Water ¢vaporated per hour per square,
fuot of heating surface . . . . , 1.321 1.322
Coa! burut per hour per square foot of ;
wgrate . . . . . . . . . . . 6.79 5.70
Coal burnt per hour per square foot of
heating surface . . . . . . . i .283 .238

From trials made with a botlerin the Pasgsy Gas Works, an
cconomy of 26 per cent. was claimed for the apparatus, while
the fuel employcd wasof such a nature that it could scarcely
have been empluyed in an ordinary furnace.

NEEDED INVENTIONS.

The Sewing Warkore Journal gives the following list of in-
ventions in which gr at improverents can be made. There
18 great veesi it ~ays of these specified, and aleo great room for
advancement. Doultless a furtune can be made oan them if
properly managed :

1 A R il r which can be sct to gather a given fulness.

2. A sin ple Embraderer. .

3 Ao adjustable seroll Binder which will not stretch the
bindivg.

4. A practical adjustable Hemmer, from the smallest size to
an inch wide.

5. A Rotary Shuttle Sewing dlachioe, which will not twist
or untwist the thread, and which will sew with great rapidity.

6. A practical Tuck Folder,

7. A Sewing Nacnine which will have in its working parts
the different attichments which can b: throwa in gear with
some working part of the machine when the attachment is
Tequired,

8. Motive power.

9. A good Needle Threader,

10. A glass Oil Bottle which can be sold cheap, and used to
oil the machine 1nstead of the oil can. Ft must be made so
that the oil can be forced out.

e e T
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' PROFESSOR AUXLEY ON THE “CHALLENGER" 'tom of grgcnish mud, into which the lead sank two or three

EXPEDITION.

Puorg<sor Huxtey recently delivered a lecture on ¢« The
Work of the Chrllenger Expedition, and its bearinz oo Geolo-
gical Poobilems.”  He abserved that it was now two years since
that ship left these shores upon an expedition, novel if not
unprecedented.  She was not sent out to increase the bounds
of geographical knowledge by the discovery of new lands, or to
defiae the course of the navigator or the contour of lands already
discoverdd, or upon that Swyphean task of Evgland, the dis-
covery of # way to the North Pole—a task, however, which he
trusted would, thanks to the First Lord of the Admiralty, soon

, be an accomplizhed Iabour of Hercules  The Cha/lenger was
sent upon & purely scientific expedition, at the suggestion of
" the Royal Socicty to clear up certain problems thatssere occupy -
ing the attentiou of scientitic men.  We had beguo to under-
stand what we wanted to kuow about the bottom of the sea and
its temperature, and the Challenyrr went out to follow a line
of inquiry every step of which wag planned heforchand.,  She
" hud petformed fully half her task, and would return in the
sprig of 1876, whilst her commaunder, having discharged his

feet, found to be an accumulation of cases of mduluria.  The
Challenyer, in her expedition, touched on several points uu.
touched by Sir James, and veritied the extatence of a eouthern
silicious cap like the northern ono.  What, then, way the cou.
dition of the iutermediate zoue, the 110 degrees betw -en 53
north and 55 south, comprising the Atuatic and the Pacitic ?
A great deal was koown about the former Arenbery, who exa-
mined soundings obtiuned by Licut. Berrymun, of the United
States Navy 1n 1853, 1o a line running trom Newfouodland to
the Azores at a depth of 2,000 fathoms, had been tor 15 or 1
years advocating the theory thatchatk was the same us modern
deposits, and that the sameanimals which made it stitl existed
The soundings furm=hed him contsived a few dwtoms ant
radularia, but mixed up with & vast mass of calcarcous matvrial

. found neither in Arctie nor Antarctic regions, and coasisting of

shells of Globularia nnd others fouud in chalk  Alf subscquent
investigations, including those of the CAaltruger, showed that
the cutire bottom of tue Atlaatic unt the Pacitic, with the
exception of the Coral ares, was covered with 1 deposit of uncer-
tain thickoess, contsining u small proprotivn of stlicious organ-
1sms, but an imwense wuss of cateareons. I or some time at

duties, had been promoted to the higher duty of the command § was doubted whethier these caleareous orgauisms were found at
of the Arctic Expedition. What, then, had they for the trouble { the Lottoms or fell down, hke the silicate parucles, ju a tine
and cost «f her equipment ? He was vot comprtent to deal with { pain from the top, but the Ckali-ny-r expedition bas proved that
the whole of her work, part of shich had already heea discussed ' whirse 1t was not certain whetber or aot they ftved at the bot-

by Dr. Carpenter, but he wished to put before them a small
portion of it, and thow h.w importnt were its beaniogs upon
some questions of theoretical scien ¢ But first it was neces-ary
10 show what was their state of knowledge, and what they koew
relative to the distribution of hfs in and at the bottom of the
sea, aud as to the action of living orgauisws in buildiog up the
solid cru~t of the globe. For this 1t was uecessary to ascertain
the condition of the sea at depths far bevond the few huodred
fathoms of the ordinary navigator, aud to have the means of
bringiog up actual epecimens of the bottom  The first appara- !
tus of this kind was made by Sic.John Ross, in 1818,  He em-}
ployed it in his Baffin’s Bay exped-tion, aud io lst. 7230 he let
1t down 1,050 fathoms—ubout 1} mile—and brought up mu¢,
excecdingly soft, very Glue, and ofa greenish colvur.  Cantaia, |
afterwands Sir Edward Sabine, who was with him, not-d not
. only the greenish colour, but the fact that oue livig feather
star was brought up, any that the sounding lead sank two <:
three fect into the mud.  Similar deposits tound in A-sistioce
Bay, two degrees further nunily, were examiaed vy Arvenbers,
the emitent microscopist of Berlin, who fuund these, and also
the scum taken from the surface of the water and from the we,
to constst of the skeletous and cases of radularia and d.utuina-
tous plants. These were 1he outer cases, resembnug pul-boxes,
of minuge pluuts, consisung of a were patticie of protoplastic
matter contaned 10 such cases, acting in every way like p'acis
by absorbing and dischamring carbovic acid gas unid oxygen.
Though excexsively minute, they were claborately und beauti-
fully marked. Thedclicate cases were made of aualmost indes-
tructible materia —aamely, dne flit extaacted from the water,
the Diatommacem betog silicate plants.  Together with these
were othier silicions cnses, pot like boxes, but like frawes with
projecting spikes ; or ke net-work.  These were not plaats,
but animals, which mauifested thar vitality by throwiog out
filameuts 1o catch thear prey  Those radalaria existed in su.h
quantities 1 Arctiv regious as to form » scum on the urface
of the tcc aud the water.  “Cheir skeletons sauk to the bodtum,
aud formed by degrees 8 mud, in thickness pructicaliy illimita.
ble. 1n 1553, n Umted State ship, under Licut.  Brouk, mak-
g :0unasuge u thezen of Kamscharka, between 53:0d 60 deg
of Jatitude, vrought up simitar mud from a depth of 2,000 f4- |
thots, ud this, when exswmined micro ically by Protessor !
Bailes, 0t West Point, was fouud to consistof thesilicious shells |
aud tkelctons of diatoms aud radolaria.
“There was uodoubt that there wasa Polar area orcap acumala. |
ting Letween 55 deg. ot latitude and the Pole itsclf, at the bot-
tom « f the sea,  They kaew those organisws might hereatter

tom it was quite posittve they lived ut the top. A geological
formation foiud pext to chulk was green saud.  This Arenbery

- showed to be the sbells of foramiuttera fitled with sincate ot

iron aud alumina.  Green san i, identical i cowpusttion, bas
becu found 1n cottrse of formatiou in shallow waters ou the Esst
Coast of Awnerica and Austealia, aud by the Chilieager off the
Cape of Guol Hope. It is always at u depth of turee or four
huudred fathoms, though how the shells of the forumimfe.ao
breame filled with this Rind of glass and how they afterwards
diszolved wdas not ksowa. Lusuy—tho wost important tact
discuvered by the Chuallznger. v burrenurss of the decpest
part of the Meaitesraneau was kpowa. At great depths toere
were no calearcous sheils of tilobygerinabut merely yeltow cluy.
In the deepest vatleys ot the Atmute, between onesitl s aud
St. Lhomas, were tracts of 2 vast «Xtent at a depth of 18,000
teet, coveted with a uaiforn depu-it ol fine red wud—so Due as
tv take hours W scttle whea shakett up, aud consistivg of sili-
cate of iron aud alumiva, without a trace of Globigeriua shesls
or calcarcous urgaoisms. Lue succoundiug space at a less depth
bore these, but us the deptl o wates 1acreased, they dumatied
and beatiue brokzo. By dissolvisyg the shells w acid, they gave
a restduutn ot Oac O two per ceut, of ted clay. How u siusttar
tiausfurinativa gues ou tuder ses was 1ot ascertaed, bite Usere
was Po deubt that the ted clay was the residun o ot dissolvel
Cwolig.aus. The formation of a bed chak was stupeudous
cnvugu, but the furmation 0: ouc of such cluy of vist depth
was sometlnony hardly to bu conceived. Al thuse discovesies
couttrared tue geologist's theury of the natural 23 oppused to
thecatastrophiteal formatton of tne canl’s suiface , aud Professv,
tuxlcy wouud up with 3 high tribute w i Caarles Lyel),
wav bad been amungst the first to advocuts thia.

THe USE OF THE HAND A3 AN OPTiCAL
INSTRUMENT

Ix au iaterestivg pzper va tins sabject in the fllustrrs
Indasirie Zeuny (do. 6, 1813), Di. F, Thumnas, of Ulitaut
obsctves, thatalthuush atllsts are wellaware ol the sdvauiales
of wonycular vistou and the use of the haud us au Ruproapla
sterevscope tor the igspection of pretures, the puone gencraily
kuuws nothing of thets,  Auy vue Who enrelully wateaed the
crowds that daily thronged the avelt.es ol Jlic late Vecana
Extibition might havesceu How vely, very few persons amongst
them over avalled thewmsclves of tuls raady fe-oaree.

And yet, bow ditferent 15 the agpraizuce ot u really good

become bardened 1o rulteustune, which was composed of them, ' picture thus scea aud the snate Vivwed 10 the ordinacy way by
or mighttura by the action of water 1nto opal or quartaite. In * bivocwar vision! Regarding it wit1 s xtugle cye througa tuc
1826-8 Arvnberg made discoverics by which he suowed chalk | hollow of the huu 1 as through a stereoscupr, we get s relich, 8
1o be made up of shells or cases of animalys, some living »t the ‘ substance, waich otherwise 18 wore or less waauug ; 1u 8 word
prescat date;and finding the constractiun of silicious rock golug ! we get tue third dnncuston, depth, which 13 tudispenssvic W
v, he wiote to Lord Minto when, in 1839, Sir James Ross | reabistic effect.  Nor is the method apphcabic tu the cont-uls
started on the Antarctic Expedition, urgivg the investigation § of pictuse gatleries aloge: vvery pholugriph, cvery cagraviug
of this.  ir James Ross fuund a brovunish scum consistieg of | aud priat of correct desigu, ws; vs beuclictady  tretted tu tuc
inoumerable multitudes of diatoms and radularia, with 5 pot- } samc way, As with tue stereoscope, 20 Witu 1ts tprowmptu

Sm——
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substitute, we get increased focal length, and with it the several
artistic advantages thence accruing. On the other hand, defects
in drawing are ruthlessly exposed by the same means. Trtling
creors in perspective, which might have passed unnoticed
ander ordimary circumstances, stand revealed in their fuil
deformity.

Less familiarly known, perhaps. is the aid that may be derived
from this use of the hand in correcting our notious of the «ze ¢
aistic o’y 15 ‘lake, for example, a portmit,—say, that of
Prince Bismarck iathe fllust. Z «wung for 1863 ; regard it atten-
tiv )y with one eve through the hollow of the hand, the other
«ve being shut. The figure stands out boldly in reher. Open
the other eye and remove the hand, and the itlusion vamshes !
at ynce. Tne appearance of relief his gone, but the tigure tooks
lerger thin before.  Photographs are particularly well suited to
au experiment of this kind, as with them there is no destruc-
tion of the stereoscopic efi cct, as sometimes happens with prints -
and eagravings. i

Here the causes of the illusivn are evidently meatal.  Just
as previous conceptions of the eisc and colour of a distaot '
mountain may be chapged by placing the observer's bead in |
some upaccustomed position, 50 w the case in question we'
have to deal with psychological, not physiological causes By
regarding the object with one eye only throush the hollow of t
the band, we usconsciously place ourselves atthe artist’s stand- |
point ; aud as he saw 1t sl Lie moment of eXeCuion, 50 mMUsL we
see it o realise the effect rimed at. By removing the hand,
this cffect is destroyed, and the tigure comes before us with
that eppar -nt increas: of size which ¢ven the most familiar ob-
jectsauquire by closer approach, irrespective of their real magai-
wie. A well known itlustration in point 1s, that the moun's
disc, when close to the horizon, may be reduced to its vrdinary
dimensions by thus viewny it steadily through the hollow
band.

With juster perceptions of the magnitude and relative dimen-
sious of objects, mouocular vision combined with the stercos-
copic use of the hand gives us, also, a correcter appreciation of ¢
the cffects of reflected light.,  And this applies not osly 10 the
coufused appearance oceusioned by the interposition of highly ¢
reflective wcdia between the object and the observer, but also |
to artificial reproductions of the ssme effect.  Look at the
« linpenal Service of Bobemian Guass,)” o the Jlust. Ze'un;, |
Nov. 1,577, with onc cye, through the hoilow of the band, aud
note how boldly the several objecis stand out, and hosw well .
the glitter of the glass is reproduced.  Observe the same in the
ordinaty way, by unassisted vision, with both cyes, and Low
crade aud uarcal appear the patches of white light on the
several objects !

Another point igoored in every treatise to which Dr. Thomas
bas had access, is the cffect of the hand when thus used, in
nmudifysng and correcting our perceptious of colour. The rays
of the settivg sun are flooding the landscape with goldea light. »
Promiucnt in the distauce stands forth a church-tower tighted
upwitha richompge glow. By regarding itattentively threush ;
the bo.low of the hand, and opening and closing the latter
suitably, the tower can be marle to f:sume any iutermedinte !
untbetween the white it really isand the orang - it hisassamed |
in the rays of the western sun,
aud mghtlike to the unaided vision, in like manocer ¢au Le
made to resume the hiues they wore1n the broad light of nuon-

The woods, too, dartk, sombre, i

) the
day A bright paich on the far distance shows a soft sabdued | R,;

THE PLANE.

Twrs instrument, when well made, and kept in order, sur-
passes, in accuracy of performance, all other hand-tools.
Ougindly furnish«d with only one iron, the plany now has
usually two, the undermost for cutting the shaving, the upper-
most for breaking it in such & manuer as to preveat it acting
as i lever ia lifting or tearing up fitees, in front of the cutting
iron. [n England, the «foc) or body of tho plaue, is generally
made of beech  buton the Continent apple aud pear aee fre.
quently substituted with happy r sults. ‘Through the sto-k 13
a verticul aperture of which the lower portiin acts as a guide
to the cuttivg edge, and forms oz ther with this latter, the
meeath of the plane This eff cctuatly regulates the depth to
winch the cutting iroq can peuctnte, vt it would not be sufti-
cient to prevent it from following the inequalities of the sur-
face to which it might b applied. This wou'd utterly unfit the
plane for the purpase for which it is intended ; hence this ten.
dency is overcon. v giving considerable leogih to the stozk,
which causes a2 pl ¢ 1 opemting oa 2 rough picce ot wood, to
remove succesaiv  shaviaws from the mor: prominent rirts
until a sucfaze level with the deep-st original depression is
attined.  ‘The thitoess attainable with the plage is gr atly
dependent oo the skill of the workman.,  He mnust always tey
to plune & hollow” rather than round, forif a piane be sutliciently
loag in the stock, it is impozstble for him to wive ams appre-
ciable concavity to a surface of o lerate 21z2 For this reason
roughing out planes, or ¢ Jack planes” are madeas lony in the
stouk as 1s possible, without inaking th-n too heavy apd incon-
venrent, the usual size being feom 14 to 17in long. Planes
used for * trucing™ or * trying planes™ as they are incorrectly
called, are used to correct the 1neq mhities left by the former,
and are usnally from 22 10 24in. ia lenzth, or even 23 ta 20in.,
in which case they go by the na-ne of * jointers,” aud are prin-
cipally used for making lony joints. The smoothing plane
which is ¢mployed to give the tinishing strokes to a surface
which bas already been ilatteaed. is generally about 8 .
long.

Iu grinding the cdge of the cutting iron care should be taken
to use a true faced grindston-, aud » good flat milstone.  The
wedge is released by giving the stock a smart blow or two on
1ts huaderpart, if the plane be of the short kind, or by a stroke
on the upper tront sustsce i it belongs to the long elass; the
doable iron i3 then drawn from the aprrture, the serew looscned
aud the frout iron removed.  ‘The front iron having ouce-beea
sharpened will reqaire no torther attention, as it livs aguast
the cuttiog iron 1 such a position as to protect its edge effect -
ually from ever getttng bluated.  The cutting tron stould be
grouad to a flat cutting cdic at an angle of about 230 on the
stonc; and then finished ou the oilstoae in such a manncer as
to form a fresh ““ficet” or berel making a more obtuse acgle
with the hine of the iron, say about 100 tnore, 50 that the total
inclination edyge will be about 35¢.  lu replacing the second
iron on to the ficst, the kind of work for wauich 12 13 to be used
maust be boroe 1a mind.  If the second iron 13 Lrought very
close to the edge of the cutting iron, the shaving is broken up
more cffectually, the worlt is neater and less labie to tear up ;
but the labvur expended witl be greater  As a rule, for rouxhe
iug out, the cdges may be somewhat distant, s3y about 1-1Gin.
apart ; but for fiuishing, tho top iren wdge, and the cutting
iron «dge sbould be alwost on the same level.  The 4 bel” of

plaue 1fon is wude at different aogles, to sut d fzrent
ds of work . thz four angles moat ia e arcknow 1ascommon

white, and we notice then for thetinst ume that to the unassist- | ook which Acnotes that the back «f the irm reposes om 1ts

«d cye it presents a bright golden co our. "bed at an augle of 350 frow the sole, and this iachinstion is
Tudeed, our conceptions of colour are mainly dependent on ' usually emploved tor alt surface or beuch plages for solt wood,
cowmparison—coutrast. But thess are quite iwadequate to enable - York puck™ in-ficates an angle of 506 uud is more adaptd to
s, vuder all eircumstances, o detect aod disctiminate between  use with mahogaoy, and otlier hard stungy wools. Medi.
miacr differences of shade by ordinary uunaided binocular viston. « pitch or 55.., uad hatf pitch or 6de, are cmployed with monld-
For that purpose, we must have recourse to the hollow of the | jug planes, the former being for soft wood aad :he latter the
haud, lvokinyg through it at the object with one ¢ye, and com ° parder kinds.  In the coarse of time, the mouth of th - plane
anug the etfect olizcrved with that produced on the other and | gets censiderably enlarged, and ou. of trath,  Tais may be to
unshaded eye.  Both ¢yes may here be opean. some extent avoided by Kecping the sole slighuly greased by
In such cases, the chief point is not monocular vision, but { ruvbing uver with & piece of bacon rind ; but sovaer or later
the shadmyg of the eye Uy the haad thusapplivd.  As with o { the mouth must be rendered smaller, which can be dons by
Nicol's prism, we thus restore the eqailivnium of the blae light | letting 1o a prece of boxwoud, n front of the cuttiog iron.
diffased through the atmuspheric regions—which in the land- ' Some planes, espectally those used by cabioct-makers, hase
sape above relerred to was overpeweted by its complementary | the sole made cither cutirely or in great part of brass or 1o
coluur, the orangy crmanating from the sinking sun—and are so { With 2 mouth so fiue 88 it 13 possible to make these, and by
cnsbled 1o see vbjectsunder the hues they woald present whea | reversing the position of the cutting iron, so as to give it a
viewed by the wate light of noontide sua. pitch of about 500, the use of the top iron 1s not needed at all, i

————.
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, our river boats do carry life preservers of a certain kind b:l
MECHANICS MAGAZINE from a personal inspection of some of them we do not think
they would be of much service vxcept to cxperienced swin,.
. MONTREAL, JUNE, 1875, mers.
|- - . - ‘The invention we refer to above is patented by M,
Arthur Wood, and is now attracting the attention of our

} IntustraTiOoNs ¢ in boilers and steam o, .
' Redier's Barograph...... 161 CNGINES wiiverenn-evavacrnsan 166 : English contemporunies, ‘The patent consists of two pillows,
Mira River bndge Waool-carding muc hlncr,) 167 | which are used ag ordina rillows, in a general
Cupe Breton.......... T 164 Schultz’s revalving fires . 5 8 nary 1 i gener wuy,.but
Iron bridge over tho DTS e ooooen 165 | which can be made available for life saving if requird,
Desjarding Cannl,..... 165 Needed Inventlons, They are fitted with tapes to sling them over the head
! Weol-carding  machi- Professor Iuxley on llxo Il it . ni
NOTY currveraaneenn 108, 169 s Challenger cchd,_ : and tic round the body — 0!.1(, pillow on the chest and the
Schaliz’s revolving fire. LHOD e eorenevees cannes . 170, other on the back, and being made of a very buoyaut
s bnrs...s. .............. o 169 On uxg mseolr;.he hand a& 10 material, they act as a life-buoy in case ol danger. ‘The
Stesm  Slren or Fog- an Optical Instrument 1 s i
: DOy oS 170 ThE PIADE....o.nooo, 191 ‘specml advantages claimed for these pill'ous over the ordary
Fatal balloon ascent... 173 Life Preservers ... 174 ! life-preservers are thus ennmerated: — The easc and rapidity

Wire-rope steatn m;{_f:;- - {:U:::c 1\103:::; . 14‘ ‘of attaching them to the person, the perfect buoyancy of
WAV cenrenses abljc .
| The Tteseiv vise... 137 | Effictof ageon T the person when in the water—a pair of these pillows

i Plaus for counecting L1723 F O oo 175 ! being capable of supporting a man of 20 stone breast-high |

, England and F"‘]"‘;%e 181 ;ﬁg ‘I;:f;‘l’hf":g‘c 1"’ ‘ the protection they afford from floating wreck or dashing
' Kxperlments on the Dangerous scm{.}i:;";;‘. against rocks, &c.; the fact that by veason of being tied to
;‘,Q‘"'C“-V of  Mght, 154 BEATCN eonenresarerimsnaneacs 178 ! the person there is no occasion for holding on to them as toa
. Go,:;r :‘;,'..;"; “erushing . 179 i common life-buoy ; and being lashed the narrow way across
) machbinery, New Zea- tht. chest and vack, they do not ianterfere with the action of
land...ceoeeiaeneee, 35 land and France........ . 182 g
[ McGill Coliege .. > Gold quartz crnshing m- : the arms in any way, and a person could swim, haul a ro{)n,
Public Aquariun, Lon- chinery, New Zealand 182, or pull an oar, without the slightest inconvenicnce. For
don. England........... 189 McGHl Unfvemsity ......... 183 1 ordinary pleasure-boatiog they may be used for cushions, so
Traln signal mirrois on Stk culiure fn Japan...... H(. , )
| G. W. R. of Canada. 192 SCICNUMC NOWE oo 57 | that in the cvent of a person falling overboard or the boat up
H Notes and Memoranda. ., 18" setting, they can be used as life buoys.
: Cﬂl;'l;’l-l\'hna \ 162 Aygmml,;xs! for the Arctic 190+ We areglad to learn from a contemporarythat these pillows
cdier’s rograph...... 2 XPedlRIon coveeectvanenes . .
: Loutsburgl” Rallway_ .. 162 Wooden floors on asphaite 190 ‘ ha\c beea adoptcd b’ the Allan line and arc in use in all their
New fron bridge over Collleries and lronworks ships. Every cabin passeng-r is supplied with them and
: the Desjurdins Canal 162 I ClINA ceiiinecnncannen 190 ' they are issued to st 2Crage passengers alse on paywment of a
t Sward manufscture In Colouring metal . 191 ";] fee. Ti : p gors a’s pay
i Birmingham 163 Ratway Matiers T | small fee, iese pitlows or air cushions are by no means an
| On Electricaland Elec: Tealn senal mirrors on Lntm,l) new idea but they are so much superior in handiness
| tro-chemleal effects . W. R, of Cannda..... 192 | 444 floating power to ordinary life preservers that we think
]

that all who are liable to accident anywhere on the water
! LIF£ PRESERVERS. 1 should supply themselves with something of the kind, An air
" cushion uninfiated occupirs little or no space—it may be |

It is no wonder that we hear of so many new patents granted ! rolled upin the pocket even—but when inflated, which may
for designs for preserving life in case of accidents on the water. | he done in 2 minute, its floating power is enormour, There
‘The ahount of loss of life on the sea has always been almost | are other patents now before the public looking to this end
appalling to a teflecting mind. And now, with all our im- 1 viz Boyton’s apparatus, whis h has been fully describud by vs
provements, with steam and with increased geographical and ¢ glready and Thomson’s unsinkable life-raft which scems to be
Tacteorological knowledge the disasters scem to increase ather | g very useful invention., It is a Jarge raft which occupies the
than to diminish. ! place of the bridge on a steamship and is so armnged thatit

‘Thelast great disaster, the wreck of the «Schiller” points | ;map be launched with Jittle or no tronble, ot in case of the ves-
tothe necessity ofsome improvement in the means of saviong { o1 suddenly foundering it floats clear and cannot be dragged
life, points, perhaps, not more clearly than others but as the | down. Al these new inventions secm to give good reason to
factsare still present in the minds of all it will serve 88 a good ! hefieve that we may reasonably expect to see the proportion
illestmation. Here, outof 355 souls on board more than 300 ! of gaved from wrecks cousid rably increascd in the future,
perished.  The passengers were notin their berths at the time ,
theship struck bat crowded the deck and by their importuc- PUBLIC HEALTH.
itics and struggleseffectually prevented the successfai launch-} 1o our last we called attention to the fact that Montral
ing of the boats. Ifnow cvery passenger had known that he | enjoyedat preseat averyunenviatle notoriety a5 to healtkiness,
had about him something that would keep him afloat until | and furthermore argued that nothing hardly but real aod
he was picked up itis more than probable that he would | scrupulous cleanliness throughout the city, above and balew,
have refrained {rom the senscless struoggle for o place in the | could remove the stain,  There is however one prolific cause
boats, Leing assured that he would certainly be picked up Xof discase which is not by any mvans appatent to any buta
sooucr or later; thus the boats would have been successfully carcful and cven a professionally expericnced observer. Tbis
laonched and the ratio of the drowned to the survivors ' cauvse is the improper armapgement for the disposal of 5 wage
might have been inverted. Then agein in the case of & fire - and house refuse. However magoificent the exterior ofa house,
on a river steamboat such as has already occured on the St. ' hiowever comfortable its interior armangements, and however
Lawrence with calamitousloss oflife. Tn such a case, with life  Juxurious its fittings and dccorations, a slight flaw in the
prescrverssuch as weareabout to describe it would bo almost . construction aud position of an unseen pipe is sufficient to

' impossible that many could be lost. We are aware that all ! render it uninhabitable.
i I

()
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'. 1n a recent report of the medical officer of the Privy Council
:' in England rpecial reference is made to the evils arising from
defective drainage. The report goes at length into the subject
of the various loathsomne diseases generated in this mauner,
' gubstantiating its statemeuts by proof, and lays down the
l followiug rules which are based ou careful and thorough
scientific investigation.

No premises ought, cither through water-closets or in any
other way, to be brought into drainage connexion with com-
mon sewers unless they can be made reasonably secure egainst
the dangers of sewage infeetion.  Part of such security would
cousist in the fact of the sewers themselves being of such a
kiud, and in such a state, as they should be, vspecially with
regard to scouting and ventilation ; but a further very essen-
tiel part would depend upon the proper situation, construction
and keeping of the drains and drain inlets of individual pre-
" mises. In this latter respect the following conditious ought
to be insisted on :—

That cvery private drain be properly trapped and ventilated
in relation to the common sewer, ani be itself also properly
coustracted.

‘That every private drain haviog inlets within a house have
ascending from its herd or heads into some suitable high
- position in the open air, and where it cannot infect the inter-

ior, a ventilating pip-, or ventilating pipes, of sectional arca
amply proportiouate to its own.
That all slop-water pipes from within houces be provided
at their sinks or other inlets with fixed traps; but fusther,
. that, as far as practical, they be separated from privy pipes,
. and made to ¢nd open over trapped drain gratings outside the
bouse, not direct into privy pipes or drains.

That vo overflow—pipe frem any cistern which furnishes
dowe-tic tap-waler, nor from any cistern inside a house, be
allow.d to opea directly into avy drain or privy pipe, but be
made (a5 above) to end ope 1t in the outer ajr.

Thut in cases where water-closets wre supplicd on a ¢ con-
stant' system, and wh re generally there will not be storage
cisterng, the cntrance of piivy air into water pipes be pre.
vented by the adaptation of special service-boxes (which also
, Mt as wasic-preventers) to all such privies a¢ have not

cisterns.

‘There are localities where the supply of water-closets is
either impo-sible or underirable, but wherever thry exist they
ought to be placed where they can have outside windows, and
cught not, under any citcamstances, to be placed 12 or ncar
an ordivary room. “T'he best position for them is near the top
of the house; but, on whatever tlvor, they should, if pos-ible,
be built in a projection, and unot in the body of the house,
from which they shonld be divided by windowed lobbies.

isa great inducement to run up houses as fast as possible, on
the smallest available space. Some, pay most, of these houses
are marvels of economical arrangement as regards space, onc
of the latest developments of which is a combination of water
closet and bath-room which seems to have been arranged
instead of a small bed-room. This favourite arrangement is

" not shut o'l from the rest of the house at_ all but is most often
o on the same flat with bed-rooms and opening off from

- a common landing by a single door, in fact just like any other
100m on the fiat. Common sense, without any scientific
knowledge ought to be enough to show any rcasonsble person
the barmfulness of such arrapgements.

PUBLIC AQUARIA.
Itistruly apleasant thing to know when and how to take
amuscment, and the genius of & nation may with considerable
truth be gathered from the manner in which it takes its

e

e ——————

In cities like this where house reut is steadily rising there |

pleasures. ‘Faking this for granted it is reassuring to sce how
the Euoglish people are more and more devoticg themselves
to science us sn amuscment—not abstruse science but that
patural science which is open to be read by whoever will
take the trouble to read it. Of course, wo know well that
horse-racing and music-halls flourish there as they flourish
in few other places, but them so do local scientific
societies. ‘These societics Lave gradually led the way and one
of the results of their labours has been the establishment of
public aquaria in several places, notably at Brighton, at
Southport and the one we illustrate on page 189. These
aquaria are immense affairs arranged €o as to afford spectators
a clear view of the habits and modo of Jife of all kinds of
animals that live in the water. The Eoglish are naturaily
fond of animals of every description and no trouble is found in
sccuring new and curious inhab tants for the tanks. Sea
mounsters and fresh water beauties are to be seen quite at home

i and unravelling before the eyes of scientific men problems in -

inntuml life that have puzzied naturalists fur many years,
! problems that would never, probably, have been solved but for
these new playtbings of the uation. ‘T'here is, it secms to us
& great morol lesson to be learnt from these new amusement
'l places, for such they profess to oe and are to a great extent.
People must have recreation and will provide it for them-
! selvesof one kind or another.
) Tecreation afforded by the contemplation of the development
‘ of nature in its ever varying forms, they fly to artificial

! pleasures, some of which are harmless or even very usefol and |

! elevating, but many of which are justas debasing. 1t is then
| a subject of r«joicing to sec a people constructing for them.
| selves huge scientific playgroundswhere they may at all sensons
1 and in al} weathers follow up a course of study and observa-
tion which is at once an ¢levating pursuitand a pleasant means
of carrying away their thoughts from the dull routine of daily
lifc and cuzbling them to teke their amusement properly. No
doubt the frequent rains in England have to some extent been
the cause of driving the people to constiuct such covered places
of amusement as those wehave been describiog and such too
asthe Alexandra Palace. It appears to us that we in Canada
may welllearn a lesson from them in this respect. In our
long winters there are many periods of extreme cold or of
disagrerable thawing weather when it is impossible for apy
but the most robust to spend any time in the openairaud whben
& resort similer to these aguaria would be botb & welcome
Jounging place and a most invaluable cducational lever. Such
a buildiog once crected in Montreal would givean impetus to
the study of natural science, in a popular manner, all over the
Province and would gradually become a thiog looked upon by
people in a1l sections of ihe country as partly their own, as
they became interested in the study of animal life and con-
tributed their quotato the geaeral stock A resort of some

we are convinced that an attempt to follow the lead of the
English in this matter would not only be successful in itself
but could not fail to have 2 most beneficial effect on our society
in general.

e give on page 164, au illustration of the method employ-
ed atthe Qbservatory of Paris in experimenting on the velo-
city of light. These experiments are not yet concluded, but
we gave some time ago (sce page 183, Vol. 1.,) the results of
& previousseries of experiments. As soon as thosc now in
progress are coucluded we will cndeavour to give our readers
a fall account of the method employed and of the results
attained.

i
i
[
t

If they cannothave the natural |

kind isrcally nceded in our citics for the winter afternoon and .
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A curious fact bearing on the offect of ago on iron and steel
has been brought forward by Prcof, Thuraton, He says that
about 1830 the first wrought iron 1 rails were laid on the
Cawden aud Amboy raileoad. They were of poor iron, and
somo yeurs later were nearly all removed, but many still re-
mained on the sidings, whence, however, they gradually dis-
appeare’ and it was found that when re-rolled into bars the
meta! ¥ wme unusually good, the long exposure having ma.
tenan, improved the quality of the iron.

THE STEAM SCREEN.

Our illustration on pawe 172, rcpresents a very powerful
fog-signal which was_sent to Eingland by the American Light
house board to be tried with other instruments in the revent
experiments at the South Foreland. It proved to be the most
powerful of all the signals tricd, making itself heard on one
favoural:le occasion, a distance of 163 miles, The instrument
is called a siren because the sound is produced by means of a
disk with twelve radial slits, being made to rotate in front of
a fixed disk exactly similar. ‘The moving disk revolves 2800
times & minute, and in each revolution there are, .of course,
twelve coincidences between the two disks , through the
opeving thus made steam or air at bigk pressure is allowed
to pass g0 that there are actually twelve time 2800 (or 33,600)
puffs of stcam every minute. ‘This cause causcs a round of
very gre at power, which is compressed to a certain extent by
a cast iron trumpet, 20 ft. in length. The siren was designed
and manufactured by Mr. Brown, of Progress Works, New
York.

THE BEZETHA VASE.

This vase, which has been the subject of so much public
attention in Europe is the last, and in the opinion of sawvants,
the most important result of the labours imstituted by the
subscribers to the Palestine Exploration Fuud. It was found
at a depth of about twenty-five feet in an cxcavation beside
the Vis Dolorosa. An accidental caving in of the gide of this
excavation revealed the existence of a series of chumbers one
above the other. It was in one of these chambers that the
vasc was found. It was broken to pieces by the falling rocks
but after a careful search ull the pieces were picked up and
the vase restored to its original condition as shown in our
engraving. The material is & very bard, grey, terra cotta and
it is covered with a profusion of ornaments and sculptures in
relief. Judging by these ornaments the vaso is said tobelong
to a period of pure paganism, probably to the timo of Hadrian
when Judea became a Roman colony under the name of
Acelia Capitolina. Vascs of this kind were used in pagan
worship to contain wine and water for libations and it is
not impossible thatthis very vase may have been used by the
conquerors in offering libations to Jupiter Capitolinus ina
temple which was built to that deity close to the spot where
the vase was found.

The Chatham Planet is assured that the works, already far
advanced, at the Rond Eau Harbour twill be made complete
daring the present scasob, by the crection of a light-house and
light-house keeper’s residence at the piers.

We (Srattle Dispatelh) have been shown a despatch from
Victoria, which states that the Los Apgeles used Talbot coal
on her trip from Seattle to that port, and that the engineer
reports that the coal is excellent for steam purposes—that it
is in every respect cqual to the best Australia coal for that
purpose.

DANGEROUS SCIENTIFIC RESEAROM.

Some time ago we commented on the fact that some branches
of scientific rvgesarch, in spite of the dunger involved in
them, had peculiar attractions for certain miads, T'wo of
the iatest itcms of news recal this fact very forcibly—we
allude to the Arctic Expedition which has just started from
Plymouth aud to the horrible result which attended the re-
cent balloon ascent in France. As to the former, while we
are fully aware that there are many important scientific
questions which an Arétic IXxpedition can help to solve, still
it rem+ins a question whether the amount of knowledgo ac-
quired by such explorations has’at all corresponded to the
loss of life and the amount of human suffering endured in its
acquisition. Tt is, however uscless to discuss the question,
gince there is no doubt but that while thero 1s anything to
learn men will be found who will risk their lives and their
property in the noble cause. Just such a spirit animated the
French savans whose daring attempts in the cause of science
led to the tragedy, a description of which, from the Londwn
Times, we append.

“France is the country in which the balloon was first
made practically cfficient, and in the century since the first
ascent of Joseph Montgolfier the annals ot acrial voyages
have presented, perhaps, no disaster mote tersible than that
of which Frenchmen have just been the victims. Oa Thursday
week, M. Tissandier, the well-known acronaut, accompanicd
by M. €rocé Spinelli, an engineer, aged about 30, and JI.
Sivel, a naval officer, somewhat older, ascended in the balloon
¢ Zenith” from the gasworks at LaVillette, a little village
in the basin of the Caual de V'Ourcq, a few miles north-cast
of Paris, and from which, it may be added, M. ‘Tissandier set
forth on n successful voyage in 1868. The balloon weunt up

S. over the Departments of the Seine-et-Marne, Loiret, and

near LeBlanc, in the Department of the Indre. But duning
those four hours and a half it had soared through the atmos-
phere of this earth into regions where—at least, under these
gpecial conditions—human life could barely exist; and when

other two were corpses.

“Such jottings as the survivor, M. Tissandier, was able to
make during that dreadful time suggest the horrors through
which he passed with a force in which fragments are some-
times supcrior to the completest records, At about 10 mirutes
to 12 they were close on two miles from the carth ; the ther-
mometer inside the balloon recorded 25° above zero; and
within the car 15°; M. Tissandier’s pulse was at 110, and M.
Crocé-Spinelli's at 120.
i.c, upwards of thrce miles from the earth; at 1.10 p.m.,
19,680ft., or about 33 miles. llere the distress began.— « We
are well, Now che height is 6,500 metres $closc on four miles).
A little oppression.... . Hands slightly frozen...... We are
better...... Hands frozen,..... Crocé pants. We inhale the
oxygen in the bag. Sivel and Crocé shut their eyes......
They are pale...... A little better, even gay. Crocé says to
me, laughing, « You blow like a porpoise.” 120,—We are at
7,000 metres (about 23,000it., or 43 miles) divel scems
drowsy.... Sivel and Crocé are pale.... 7,400. Sleepy, 7,500
Sivel still throws out ballast. ... Sivel throws out ballast. Al

mated him for the moment. ¢ M. Sivel turned to me and said,
*“We have a great deal of ballast ; shall I throw out some?”
I answered, © Do as you like; and Croce nodded affirmatively
in a very cnergetic way.” There were still five or six bags of
ballast, cach weighing about 55lb,, in the car. M. Sivel took
his kbife, cut three ropes, three bags were emptied, and they
rose rapidly. # Al of & sudden I became so feeblo that T could
not even turn my head to look at my companions, who were,
I believe, scated. 1 wished to tako hold of the oxygen tube,
but fourd it impossible to raise my arm. My brain was still
quite clear. My eyes were fixed on the barometer, and I saw
the ncedle point first to a pressure of 260. and then to 280 and

at 11.30 a.m, and after travelling about 150 miles S. W. by .

Loire-ct-Cher, descenued about 4 p.m. at Ciron, a little place -

the car reached the earth it bore but one living man; the .

At 1 p.m,, they were about 16,4001t~ .

Tissandicr felt weak, but inhaled some oxygen, which reani- -

over. I wished to call out, #Wc are at a height of 8,000 ,
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metres,” bt my tongue was, as it were, paralysed. Suddenly
1 shut my vyes and I fell sunseless in o complete trance.” At
this moment it was about ) 30 p.m., and their distance from
the carth was about 26,140t , or something over five miles.
When M Tissandier opened his eyes agaw, it . .8 2.8. p.m.
They were descending rapidly ; he was just able to cut off a
bag of ballast to stay the rapidity, anl to write a note ou his
register :— % We are des endug; L throw out ballast; barn-
metrical height, 315. We descend; Sivel and Crocé still
fainting in the bottom of the car, We descend very quickly.”
He had bardly written this when a kind of teembling seized
him, and he fainted again, A few miontes lator he was roused
by his arm being shaken, and recogaised Crocé, who was
throwing out ballast. # He saidto me, - We aredescending ;7
but I could scarcely open my eyes, and did not see whether
. Sivel was awake I remember that Crocé unhooked the aspira-
tenr, which he threw overbourd, as well as ballast coverings.
Of all this I have a very confused recollection, for I fell again
into a state of coma even mure completely than before, aud
seemed as though I was wrapped in eternal sleep,”  With his
two compauions that eternal sl-ep was more than a sceming,
M. Crocé's act—done, of course, after his brain had become par-
tially obscured—in fuct doomed hirnsctf and M, Sivel. The
aspirateur was an iron instrument for ubservations with car-
bonic acid, and weighed nbout 80lb—i e, about as mach as
onv whole ballast bag and a half, and thus lightened, the
descendiog balloon started on asvcond ascent, in which two
of the three voyagers dicd. When M., Tissandier finally re.
gained consciousness it was 3.15 p.m. ¢ I felt giddy and de-
jected, but my brain wae clearer. The balloon was descending
with frightful rapidity, the car swaying about violentiy and
oscillating to and fro. I dragged myself up and took Sivel and
Crnct by the arms. *#Sivel! Crocé!™ 1 cricd, ** Rouse your-
selv 5.7 My two companiong were huddled up in the car,
their heads hidden in their cloaks. T collected my strength
and tried to raise them up. Sivel's face was black, his cyes
dull, his mouth open and full of blood. Crocé-Spinelli’s eyes
were shut, and his mouth was covered with bleod.. , ., Soon
cirth drew nearer, 1 wanted to find my kuoife to cat the
rope of the anchor; it. wis impossible to find it. T was like a
" madman, and kept calling wvut, ¢ Sivel! Sivel'” By good
" fortune I found the knifc at last, and cut the auchor adrift at
the right moment "

—p——

WIRE RUPE STREET TRAMWAYS.

We publish on pages 176 and 177, illustrations of a
new and very euccessful mode of working street tram-
ways especially adapted to localities where the gradients are
such a5 10 render it impossible to employ horsex, and where
isterference with the existing trafiic cannot be permatted.

‘T'his system, designed by Mr. A. S. Hallidie, of San Fran-
cisco, Californin, has been adopted by the C'ay-street Hill
Railroad Company in that city.

' Tt cousists of an endless wire-rope placed 1 a tube below
the surface of the ground, between the tracks of the line and
kept in position by means of sheaves, upon and beneath
which the rope is kept in constant motion during the honrs
the traffic is running, by a stationary engine, the power being
trmusmitted from the motor to the rope by means of grip
pulleys, and from the rope to the cars on the street by weans
| of agripping attachment fastened to the car, and which passes
through a parrow slot in the upper side of the tube.

A description of this system, as adopted ia Sav F.ancisco,
will best explain its mode of working.

Clag-street is & central street in the city of San Fraacisco,
and for a nomber of blocks near the lower terminus of the
road is very densely populated, the street 18 only 49 ft wide
from hnuse to house. and betweea the sidewalks are laid two

" lines of gas pipe, one liue of water pipe, a street sewer, aud at
! the cross strect are water cisterns. .
* The lower termin.s of the roal is at the intersection of
Kearny-street and Clay-street, The summit of e hill is
| 307 ft. above Kearny-street.  The indline runs on Clay-street,
has a doubl - track, and is 2800 It. long; the rope then runs
: down over the summit 500 ft. with an incline of 15 ft., to the
cagiue house on Leavenworth-street  This makes the eatire
| length aperated by steam 3300 ft.  'The grades are as tollows :
! from Kearuy to Dupont, 45 ft.; from Dupout to Stockton, 45
| ft.; from Scockton to Powell, 62 fr.; from Powell to Mason,

42 {t.; from dason to Taylor, 48 ft.; from ‘f'aylor to Jones, 67
ft. ‘Tho average grade ir 580 ft. per mile. Clay-street runs
at right angles to the above streets which have widths
varying from 15 ft to 68 ft. 9 in. I'he steepest grade is
1 in 6}, .

The system submitted by Mr. Hallidie, and determined on
by the compny, was that of a constantly travelling endless
steel-wire rope, and the conditions to be met were, that the
road should present no more s-rious impediment to ordinary
travel than the usual street railroad : that the rope shonld be
below the surface of the street ; thit the car could be instant-
ly stopped on any part of the road: that it should be worked
more economically than with horses, that its wmechanircal
construction and management must bs ximple an | easily con-
trolled, and that no motor should be used in the more populous
portion of the street that would frighten horses or e¢ndanger
lives,

T'he general arrangement isas follows . an endless steel wire
rope, 3in in circumference, 8800 ft. long, waighing 9,600
pounds, and made of t14 No, 16 gauge patent steel wire,
hardened and tempered, 1s stretched the whole distance of
Clay-street, lying tn won tubes, supported every 39 ft. on 11
in. sheaves  This rope is supported at every change of angle
at the lower crossings on sheaves 4 ft, in dismeter, passing
around a sheave 8 ft. in diameter at the lower end of the line,
and at the engine horse around two incline! sheaves, each 8
ft. in dinmeter, whirh lead the rupe on the grip pulleys, also 8
ft. in dinwmeter, waoich ave driven by an engine with 12 io.
cylinder and 24 m. stroke.

The grip pulleys being furnirhed at their cipcumference
with jaws that grip and release the 10pe automaticatly by the
pressure of tire "ope in the jaws, the rope is prevented from
slipping; and the pulleys drivea by the engine actuate the
endless rope, one pirt of conrsse travelling up oue tube, and
the other down tite other tube,

In addition to the sheaves that support the rope in the tub s
at each upper sido of each crossing where the inchine makes
an angle upwards, there are sheaves in the tubes that keep
the rope down and from stoking the upper part of the ty be
From the cut <howing the cross section of the tube (Ifige 2,
3 ) it will be seen that there ix an openiog in the upper sude
of the tabe. This opening runs the eotire length of each
tube, forming a long slot seven-cighths of an inch wide. ‘I'his
slot 1s pct imima lat:ly over the ceatre of the tube but on one
side, so as to clear the upper sheaves and 1) enable the foat of
the gripping attachment to pass by aod under the upper
sheaves, and over the lower cheaves in the tube. ‘I'he con-
pexion between the cars on the steeet, and the travelling
rope, iz mide by mecans of this gripping att>chment, which
plays an iraportant pact in this system, and is shown in Figs,
1, 4. The caes are made toseat abont 14 passencers, but not
seidom as mauy as 44 have ridden in them, aud 9 on the
dumnmy—353 in all.  The traction car, or “dummy,” with the
gripping attachment, 1s shown in the perspective &k tch on
page 176 ‘I'niscar is attached tv the passenger car, so that
there can be nodanger of accdent  ‘Phe passenacrcar 1s amply
provided with brakes. In addition to the usual car brake,
th-re is another attachment operated in the same manaoer as
ordinary brakes, which forces a broad baud of wood down on
each track immedintely under the car. This arrangement is
also shown in the drawiogs, page 177  Strong iron drags are
provided, so that if an accident shonld occur in guing up the
hill, they will immediately catch in the street planking, and
prevent tho car from going backwards,

Since theroad has been in operation, owing to some peor
material farpished, the counexion between the ¢ dummy
and the passenger car broke, on the steepest crade.  Before the
car weat more than a few feet the brakes etfectually stopped
s further backwar1 progress, showing conclustvely that the
precantions adopted were cflectual. Toe car was crowded at
that time. T'he “dummy " is also provided with a pow. rful
brake. By this means the carcan be stopped at any place on
the route, stoppages not beine confined to street crossings
where it is level Tne “dummy™ and car are connected with
“bumprrs,” s0 that tie weightof the car going dowa comes on
the rope and is utilised to draw up the other cars on the other
track  T'he brakes are not geaerally used when coming dowa
except when it is necessary to stop, the car runeing down with
the same speed as the rope, since the gripping attachment is
in conuncxion withit. Fig. i shows a perspective view of the !
screw gear gripping attachment, and Fig. 4 shows it 10 a »
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" up and down by a screw and haud-wheol, Fiz. 1,
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large scale. A vertical slido works in a standard, and is moved
‘Thig screw
is shown in the drawings on page 177. 'T'he small upper
screw going down through the larger one operat s it. At tne
lower ¢nd of thisslide is a we ge-shaped block. The wedge
actuates two jaws horiz wmtally, which open and close accord-
ing to the dircction in which the slile is moved, closing when
the slide i8 moved upwards. Thuse jaws have pieces of soft
cast iron placed in them, which are eusily removed when worn
out. Theee piecex ot iron are of proper shape and sizo 1nside
to grip the rope when they are closed over it,

On both sides of these jaws and attached to them, are two
small sheaves, lhere shieaves are held by means of rubber
cushions sufticiently in advance of the jaws to keep the rope
off from them, and ut the same time to lead the rope fairly
between them, allowing it to tiavel freely between the jaws,
wheu they are separated, without touching them. When it is
requirud to grip the rope, tbis slide is drawn up by means of
the small screw' before described, and the wedge at the lower
«xd closes the jaws over the rope, at the same time forcing
back the small guide sheaves on to the rubber cushions. The
stan ‘ard containirg thesile, &, is enclosed aund retained
a cast-iron bracker, and can be rased and lowered bodily
through an opeuing 'u the end of the tube from above the
surfaco of the street to the rope by means of a screw and nut,
or rack aund pinion. «scarried out the former mode is em-
ployed. The cast-iron bracket is secured to the dumumy, as
sbown ia Fig 1, which is coupled to the passcuger cars at the
bottom of the incline, and uncoupled at the top, and viece
versd, horse 8 then Veiug attaclied to the car for the level road.
At first the counexion between the dummy aud cac was made
by means of spiral springs, to prevent any jur in starting, but
this was found urnecessary  The arrangements made at the
bottom of the incline for keeping the rope at the proper
tension, and takmg up the slack, prevent auy noticeable jar
in starting  As before stated, the ropers constantly 1n motion
rurning between sheaves placed in the tube  'T'he slot of the
tube is on one side of u vertical line drawn throvgh the centre
of the tube, and referring to Fig, 4, it will bs secen that the
fout of the gripping atfachm nt projects on onw side, giving
it an L, shape, cvabling the jaws to pass under and over the
rope sheaves in the tube. In order to stop the car, the jaws
of the gripping attachment are opened shghtly; when they
release the rope, the yuide rheaves take it, and the car stops.
The shank of the staudard coutaining the slide which works in
the slot of the tube, is one-half of an inch thick and 54 in.
wide, there being one-eighth play on each side ; all the e¢s.
sential parts of the gripping attachment are made of steel,

‘The turatable at the foot of the incline 18 donble. The
available #pace at thig point was very limited, and n view of
this, rome ingenuity bad to be caployed  When the traction
carreaches the foot of the incline, it is uncoupled from the
carand run on to the turntable, the slot in the latter allowing
the rbank of the grip to pass freely down. Tne table is then
turned around oune quarter of its circumference, anad the track
and slots are then brought in the same line, The traction
car ig then run on the other table, which is turned back and
itis run on the up track. The car is then brousht on the
turntable, transferred in the seme manner and coupled to the
traction car, ready for the ascent. T'his course is necessary,
as there are double tracks ; and the travelling wire rope runs
down beneath one pair and up under the other. As the grip-
ping attachment passes down under the street through the
slot, it is nccessary to have a slot in both turntables to allow
the traction car to be turned.

The method adopted at the upper end of the road is more
simple. A turnout is made for the car and it runs down to a
cemmon single turntable. The dummy is turned as follows.
A circular table connects both tracks with a slot descnibed
around a centre. A small iron triangle connects the dummy
at two points with the centre of the slot and tube. By push-
ing on the dvmmy, tue centre of this iron triavgle being held
in position by appropriate means, the dummy turns around in
a very smatl ditcle, and is ready for the retura trip when
attached to the car, which las already been turned on the
turntable,

The roadhas & gauge of 3t 6 in  An ordinary 20 1b. T
rail 18 nsed, whieh is set flush with the strect and presents a
smooth appearance, The rope runs at the rate of about 4 miles
per hour, and the ascent is wade, including stoppages, in

about 11 minutes, the distance being 3300 ft. The stretching

arrangement at the lower end has o counterbalance of 3300
Ib. weight on a double purchase, which keeps a constant strain
on the rope uader all circumstances, ‘T'he motive power is
supplicd by a steam engine ¢ f 30 horse-power.

‘I'he ropo runs around an inclined puliey, then down under
one of the grip pulleys, over it to & plain pulley, and back
again to another grip pulley fastened on the same shaft on the
first grip pulley, being then gouided back to a sccond hori-
zontal pulley in the street again. ‘This machinery is so
arranged thatthe wire rope passes for some distance in open
view of the engiucer, so that it can readily be examined at any
minute.

‘I'be cost of building and equipping the road has heen about
$100,000, the inclined portion costing $60,000.~Engineeriny.

PLAN FOR CONNECTING ENGLAND AND FRANCE.

We have already frequently drawn the attention of our
readers to some of these plaus which are now engaging the
attention of the leading engineers of the old world. In this
issue we give on pages V80 aund 181 illustrations of the last
two projects that have been devised. That on page 181, is
that of the famons Frcuch engincer Dupuy de Liome, It con.
sists of two parts. First, to vuild & harbor in which ncither
storms nor the undue ebb or flow of the tides shall have any
influence on the entrance o. exit of vessels. Secondly, to
build a vessel in which railway carriages can be transported
‘The harbor A, has the shape of a mussel shell .. its open-
ing so disposed that the waves break on the inte .: mason
work, on the offside of which are three small cavities or
wharves (D D D), having the form of a ship’s stern and where
the vessel can be fitted tothe proper height for loading. Along
the dyke B, is laid a railway C, to the fartbest end, where a
semaphore hights each of three cavities or shipping wharves.
By means of the drawbridge D, the carriazes back into the
vessel, the lacomotive remamning on the dyke. The vessel
then takes the sea along EE  The ship is fitted to carry two
trains of 14 cars each, one on cach side. There is a waiting
saloon on board, to which passengers can retire during the
crossing, but they may retain their <eats in the carriage if they
choose and thus make the whole trip by rail. At Dover, a
locomotive hooks on the train, and in a few momeats, steams
off to London.

The second project 18 that of a submarine tunnel imagined
by Thomée de Gamond. This tuouel is cylinder-shaped, 9
meters wide, 7 metres bigh, with a slight grade at both ends.
It has two parallel railway tracks, and two foothpaths, and
extends from Cape Gris Nez to Eastware, between Dover and
Folkestone. Halfway lies the cliff of Varne where there will
be a sca station  The cliff will be tran~formed into an island
with wole, harbor and a gigantic tower. At both ¢nds, where
the submarine tuonel becomes a subterranean tunuel, there
will be towers fitted up with pumps and ventilating
apparatus.

GOLD QUARTZ CRUSHING MACHINERY, NEW
. ZEALAND,

Our illustration on page 185, is of interest as indicating the
progress of & sister colony,

T'he machinery, as shown in this illustration, is not actually
wuyrkiog, but has been thrown out of gear for the moment, to
allow of the photograph being taken, Its motive power is

—

l

derived from the revolving of the horizontal shaft, which is |

driven by wmeans of a band, worked either by steam or by
wattt power. The water power, where used, is most fre-
quently that of the stream in a leat or mill-race, bnt in
some 1nstancer, as in Goodall’s establishment, it is got by
rasiag water to a certain liight, by meaus of the Californian
pump.

A gluace at our engraving will show that the main or
upper shaft, which is scen extending across the front view,
communicates 1ts revolving motion by the band workisg over
two dnving wheels, at the left band side, toa second horizoatal
shaft, parallel with the firgt, placed across the row of perpen-
dicutar shaft of “stampers,” in the rear of this view. The
stamperx, of which twenty are here shown, ranged atintervals
one foot or fifteen inches apart, are lifted in rapid svccession
by the revolving action of the second horizontal shaft, which

o
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masans —

ghaft is furnighed with iton appendages, shaped ina double
curve somewhat Iike tho lettor S, but moro open, to catch the
projecting cylindrical piece on the perpendicular shaft of each
stamper. This serves, with every rotation of the horizontal
shaft, to 1ift all the stampers, onc after another, a height of
throe or four feet; and their fall at each releage, by dint of
their own weight, is the force ultimately applied to the work
of crushing tho fragments of auriferous rock. The bottom end
of the stamper is ehod with a square head of iron, which acts

from 40 1b. to 60 Ib.

At tha back of our view are the stampers above described.
Through the spaces between them ere secn threo or four men,
standing beside heaps of roughly broken stone, the quartz.
rock as brought up from the wine. Immediately below the
stampers are the jron boxes, one box to five stampers, open
at the top, into which the men put the lumps of quartz, to be
hammered, as upon a smith's anvil by the falling action of the
stampers,  Tho front of the bux, at its bottom, opens with
two gratings, through which the stuff, when pulverised to a
thick mud (for it is mixed with water in the box) can cscape
to flow over the pans beneath, ‘There is a trap dour, hinged
on its upper edge, suspended horizontally over the front of the
box, 80 a8 to cover the two gratings whon shut ; and, by adjust-
ing this door to be more or less open, the men are enabled to
regulate the outflow from the box. Uf the two boxesshown in
the right-haod part of our engraving one is open, affording a
view of its two gratings ; the other has its “trap-door closed.
Each box, while the battery works, has a copious flow of water
poured into it from behind.

The muddy substauce of the crughed quartz, passing out ot
these boxes through the gratings in their fiont, descends with
the water over the mercury pans, of which there are two
successive series. Lach pan i about 3 tt. wide, and as long
a8 the box beneath which it extends ; and the bottom of each
pan is covered with pure mercury, which chemically extracts
the heavy gold. These pans occupy the middle ground of
the view in our illustration. Tho mud, cscaping from the
second series of mercury pans through a row of holes at the
bottom of their front side as shown in the for :ground, spreads
itself over green baize blankets laid there, W.ith thege two or
threc men arc seen to bo more or less buaied.,’ There are
several rows of blankets, and they are constuntly changed for
clean ones. ‘The muddy blankets contain, in the mud with
which tuey are saturated, a tole-uble proportion of gold. They
are washe . and wrung out in large tubs of water. The
scediment tuey deposit, after drawing off the clear water, is
put, with a certain proportion of mercury, into a revolving
drum, a barrel of some 4 ft. length and 1 ft. 6 in. in diameter.
Thi< is kept in motion during mapy hours. The cfect of
such a churning is that the mercury tukes up all the remain-
ing particles of geld. An amalgam of gold and mercu.y is
formed, which is squeezed by hand in chamois leather, to
expel the water ; and the balls of this precious amalgam are
then carefully deposited in the manager’s iton sife, to await
the remaining process, which is for sepurating the mercury
fromn the gold.

1t is in the retort-house, about once a week, and usually on
Friday, that this process is accomplished, which they call
« cleaning up.”’ The retort-house hus rather the aspect of a
blacksmith’s forge, with a blast furnace, but there is a large
crucible place in the fire. ‘I'he amalgam of gold and mercury
is put into this crucible, above which ascends a funnel-shasved
shaft for the ovaporation of the mercury; but the metallic
vapour, as it passes outside, being cooled in the pipe, is again
ondensged into the origiunal liquid form of that mctal, very
little of which is lost. The gold is cestinto ingots, the oblong
mould of iron used for this purpose being chosen with a cavity
of size adapted to the quantity of molten gold to be poured
into it from the crucible. Mr. Mundy, from whom we have
learnt these particulurs, has scen as 1mauch as 30,000 oz, of
gold produced by a single week's working, at one of the
establishments in the Thames gold-fields. But there have
been some occasivns when still larger quantities were pro-
duced. The total yield, however, from all the gold-fields,
{ both of New Zealand and Australia, tn the year 1874, shows &

considerable decrease, as compared with former years.

|

Mr. Howse, C. E,, with a party, has gone out to cxplore the
Cascade Range for silver and copper.

jn itsdescent like o paviour’s rammer ; and its w.ight may be

THE McGILL UNIVERSITY.

‘Tho McGill University has the honour of being the oldest in
Canado proper, and the oldest but one in the Dominlon—
King's College, Nova Scotia, having precedence by a number
of years in thoe date of its royal charter. McGill bas alro
the crudit of having developel its cours 8 of study aud
public usefulness to a greater extent than any other of v
Universities.

It numbers 38 Professors and other instructiog officers, and
these are distributed in three Professional Faculties or Depart-
ments as wall as in the Faculty of Arts or College proper.
The Faculty of Arts provides a wide and iiberal course of
study extending over four years, Connected with it, though
constituting a scparate brauch, is the Department of Practical
aud Applied Science, including Schools of Civil Englueering,
of Mining Engineering aund Assaying snd of Practical
Chemistry. ‘T'he Medical Faculty has long stood at the head
of such Schools in Canada, and there is alvo & well equipped
Faculty of Law. In addition to these branches of the Univer-
sity proper, the Morrin College, Quebec, as an aftiliated
College, scods students to the University examinatious.
There are in Montreal twolarge and flourishiog affiliated Theo-
logical Colleges, the Unriversity not teachin  theology lirectly,
but affiliating withcertain privileges such theological Colleges
as may desite this benefit. 'T'he McGill Normal School which
is the Provincial Iustitution for training Protestant teachers
for Schools and Academies, is also affiliated to 'ho University
and uuder its immediate control.

‘The buildings of the University are plainand unpretending
in exterior, but commodious and spacious, and their situation
at thefoot of Mouunt B yal with extensive grounds in front, is
« both beautiful and salubrious. ‘T'he main building is occupied
| principally with the Class-rooms of the Faculty of Arts, while
i the Convocation Hall, Library, Museum, Laboratory and
I Residences occupy the wings and connecting buildings. The
completion of these biildings by the crection of the Weet
wing and the connecting buildings is due to the liberality of
the late William Molson and in commemoration of which the
west wing Dbears his namce, and an inscription on a white
marble slab in his hopour. I'ne Medical Faculty occupies the
Jarge detached building at one extremity, and at the other
is the Observatory, which, ie st present used wholly for
meteorological observations, made in conaection witn the
government system of telegraphy and storm signals. The
Library now containg 12,000 voluwmes and is coustantly Leing
enlarged Itis open under liberal coalitions to citizens as
well as to members of the University. The Muscun is arranged
with special reference to the use of studeats ; and is especially
remarkable as coataining the collection of shells of Dr, P. P.
Carpenter, one of thefinest in its department on this conti-
neant. The apparatus is very good, and iucludes many of the
best aud most recent appliances for illustrating Physical
Science. There ure exteusive and well-furnished chemical
laboratories. ‘I'he groun is in front afford space for cricket and
lacrosse, and for the ananusl athletic sport. of the students

According to the last report of the University, the number
of students was 300 and there were besides 118 teachers in
trafoiog io the Nurmal School. ‘T'he University has now more
than a thomsand graduates in vartous parts of Canada,
many of them oc:upying the highest positions in Political and
Professional life.

Tue majority of auniline colvurs soluble in water furnish
inks of excellent quality. Dingler's Polytechnische Journal of
recent date gives the following practicair revipes for their pre-
paration, by which any one can make the finids very easily :—
Violet ink is vbtained by dissolving one part of anitine violet
blue in 300 parts of water. Lhis ink is quite limpid, drics
quickly, aud gives a remurkably dark colour, It is necessary
that new pens should be employed in using it, as thy smallest
quantity of ordinary ink mixed with it causes its alteration.
Blue ink is made by dis-olving one part of soluble Paris blae
in 250 parts of boiling water, red ink, by dissolving one part
of soluble fuchsine in 200 parts of boiling water. While or-
divary inks are decomposed by numerous substances, and
notably by bydrochloric acid, anmiline 11ks are cowpletely
ineffuccable from the paper on which ti.y ure used. "They
resist the action of acids aud even of chlorine.
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SILK CULTURE IN JAPAN.

v

The rearing of silkworms, Consul Robertson iaforms us, has
always received great attention at the hands of the Japanese,
and has now attained to a high degree of perfection. The com-
mencement of the season varies in the different parts of the
country, according as the temperature happens to be high or
low. \When the climate hws a pretty cqual temperature, the
silkworm egg cards are taken out of store about the beginning
of April, and huug up in some quiet nook of the house. After,
the lapse of twenty-two or twenty-three days the worms will
appetr; they are carefully watched and paper is wrapped
round the cards, which are now placed in a basket-tray., They
are looked at every morning, and brushed off lightly with a°
feather fan on to avother piece of paper. Mulberry leaves are
then taken, cut very fine, and well sifted, tossed so as to get
rid of the leaf fibre, and thes mixed with a certain proportion
of millet bran. With this the worms are fed. Fresh paper is
wrapped round the cards, and this course is pursued for three ,
days, when all the worms will be cut. The paper with the !
werms on it is then placed in clean basket-trays over a layer
of matting. ‘The worms are fed about five times a day. After
three days the paper is removed, and the worms are trans-
ferred to matting.  ‘This stage is known as the © Kaminuke®
One card will probably multiply itself sixty times so faras
the number of worms go. As a rule, about ten days clapse
before the first sleep is entered upop, but this depends upon !
the temperature.  When the cocoons are observed to be pre- !
paring for the first slecp they are sprinkled with millet bran,
and covered with a net, mulberry leaves being placed over the .
net.  After a couple 0. hours the nel is raised, and the worims
brought away with the mulberry leaves, to which they will
have attached themselves. They are then placed ina fresh

basket tray, avd the one from which they have been taken 15

well cleaned. When the worms baveroused themselves trom
the first sleep they are spriokled with rice-bran and covered
with a net as before, after which they are shifted to a fresh |
basket. The same course is pursued when the worms go:
through the sevond and third slecp, but for the fourth sleey .
the net is not used. The period that clapses between the
second, third and fourth sleeps is from six to seven days at |
cach stage. Much attention is paid to cluanliness, as nexlect
in this respect exposes the worm to disease.  Mulberry leaves
are given with an unsparing hand, the leaves being <hopped
coarser and coarsar as the worms grow it size. Sieves of
difierent sizes are used so as to ment the: feeding requirement
with finc or coarse leaves. As a rule, the worms are fed five
times g day, but in hot weatber, when the leaves are apt to
g+ t dry, they are given as often as cight or more times a day;
in cool weather the leaves are given pethaps only three umes,
but with no reduction in the actual quantity. The leaves
are measared out with sreat picety. An important feature in
the rearing of sitkworms is the giving the proper quantity of
food, neither overfeeding, nor, un the contrary, starving the
worms. After the foorth sleep the leaves are given whole.
‘I'he worms have now attained full size, and soun cease feed-
ing altogether. When they arc observed to be secking fora
place to spin in, the  best are picked out aand placed on the
“mabrush: ;" this is a contrivance made cither of straw or
light twigs, and intcnded to facilitate the spinnming of the
¢ ..~s. The cocoons are spun in three days. Those sclected
for silk arc dricd in several ways, cither in the sun, or by ar-
tificial hat, or by steam  If the reproduction of eggs is
dcsired, the cocoons are ranged in baskels. After thurteen or
fourtecn daysthe chrysalis will have chaoged into a moth,
which will emerge from the cocoon. The male and female
moths are then placed on a card, which is surrounded with a
framework of oiled or varnished wood, so as to prevent the
mntbs from cscaping off the card. In a very short space of
time, say abont twelve hours, the card will be covered with
cggs. Strings arc then run through the cards, which are
strang up in some quict corner.  In autumo, they are stored
away ia boxes, and 53 left till the following spring. ‘I'ne great
thiug to guard against is disease, so that carcful watching of
the worms day and might is most essentisl. 1f the weatber i3
exceptionally hot, then the worms arc kept cool, 1f, on the
other haed, cold, then proper warmth 15 luoked aiter.

‘There are several varictics ol the mulberry. Exposcd and

open ground is geuerally selected for a plaptauun, with a

stream near at hand. The ground is always well drained.
With worms intended for repreduction, more than ordinary
care is exercised in the selection of leaves for their food. The
cocoons are ured for two purposes, that is, either for the re-
production of seed or for tho reeling ianto silk. In the case of
the former, care is taken to preserve the chrysalis, and the co.
coons are carefully stowed in a place of safety, When it i
intended to use the cocoons for silk, they are dried as above,
‘Two or three dnys’ exposure will cnsure the destruction ofthe
chrysalis, and thus prevent the egres~ of the ¢ uji,” or motn.
The mode of drying generally in use amongst the Japanese 15
by cxposure to the sun’s rays, though drying either by artifi-
cinl heat or steam is not unknown. If dried in the sun, the
cocoons should be left till after sunset, and until they are
slightly moist with dew. 1f taken in when hot from the ¢ ” uct
of the sun, it tends to make the silk brittle, and difficultics
will be vxpericnced in reeling. With & climate affording
equal temperature, say 79° Fahrenheit, the worm takes seven
or eight days to change into the pupa; if the cocoons are
picked off the spinning beds too soon—in fact, before the
cbange is perfectly effected—it results that when the cocoons
are undergoing the dryiog process the feet of the silkworm
are entangled in the cocoon fibre and the silk is consequently
damaged It is a mistake to keep cocoons too long after they
are dried ; the fresher the cocvon the better the silk, the
thread, too, is more casily reeled, and the silk will be heavier.
About ten days after the worm has woven its cocoon, the
chryealis bas changed int>a woth, or © uji,” and makes its
egress by esting through the cocoon fibre. 1f the cocoon 1s
intended for silk, great care is taken to preserve it from injury
of ayy kind. When the cocoons are eight or pine decys old,
they are placed on baskets and laid out in the sun ¢ drv.
Two days’ drying will effectually kill the chrysalis, and the
cocoons are then placed where a draught can play treely on
them. Ifit is intenled to steam them they are placedin a
basket-steamer, specially made for this purpoese, over a caul-
dron of hot water. ‘I'wo or three mulberry leaves are put in
the basket with the cocoons, aod the whole ir then covered
with stout wrappins paper. So soon as the mulberry leaves
have completely changed colour the chrysalis may be reckon.
ed on as Killed. Awother plan is to place a large box with a
series of drawers or shelvesover a fire. At the bottom ¢f cach
drawer a layer of thick paper is placed, aud on this the co-
coons are laid  Two or three mulbery leaves are then put
into vach drawer. The drawers »hould be cobstantly shifted,
so that each may receive the xame amount of heat ; when the
leaves pulvense to the touch the killin, process is Jooked
upon as cflected. The water in which the cocoons are im-
mersed prior to reeling is the best and purest that can be
obtaived, and, however good of itg kind, is generally filtered
before use. If ordinary well water, or water io the least
degree tinged with mud is used, the thnad is apt to luscin
waight nnd natural gloss.

Silk i~ recled cither by hand or by machinery. The latter
has been brought to bear recently apon the industry in ques.
tion ; but band-recling is most in vogue, snd has been so
from timc immemorial. Hand-recling is carried out in the
following fashion :—About 8% lbs. of cocoous are taken, and
these are dividid into thirty part., onc portivn is put into
boiling waterand the thread reeled off tirst from hive or six
cocoons, increasiog to scven or cight. This number will turn
out the best silk , for medium and inferior sitk wght, nine, to
twelve or thirteen cocunus are used. A small ring, made
cither of horse balr or human bair, is attached to the cdge of
the basin containing the cocoons aad the het water. The
thread is run through this ring, and then passed in and out
of the first and sccond fingers of the left haud, the night hand
meanwhile turning the bandle of the cecl. The Japancese
secm to think that by the band process greater cvenness of
thread ard more abscuce of impuritics is obtammed thaa by
machinery  Cucoons ars casity recled at first, but the process
gradually becomes a matter of difficuity, requiring a careful
and expert hend  Thealleged superiontys of hiand.-reeled silk
to that torncd out by mauhinery 1s cumbated® by the fact that
the latter commands a far higher price in the Yokobama
market than the former, and the farge oatlay that has been
made on_the cstablishment at Tomivks, where silk 18 reeled
by machiners under forcign supervision, pot 1o mention other
establishments in Yedo, aud clsewhere, tends to confirm the
succese achicved over hand-reeling.

1
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SCIENTIFIC NEWS,

characterised by a peculiar creeping eeusation called by me-
dical men aura, which precedes the fit. Dr. Solzer, of Berlin,
has discovered that the inhalation of the vapour of nitrate of
amyl prevents, if ¢commenced at the instance of the scacation
of auras, the culmination of the attack into a fit. He also
obiserves that the vapour of the nitrate of amyl ig also Lene-
ficial in cases of astbma.

ABSORPTION OF OXYGEN BY Pravts, 1v tug Dars.—According
to Deherein, leaves kept ia a confined atmosphere in durkuess
will absorb the whole of the oxygen, and still continue to give
off carbonic acid, the resistance to aspbyxia varying with the
species. The rapidity of growth and cnergy of vespiration of
plants are both fuvoured hy obecure heat ; and it is shown that
the internal combustion, Ly the absorption of oxygen and
emission of carbonic acid, is the orizin of part of the heat
necessasy to the elabomtion of new prosimate principles in
the plant.

From 2 two year's study of the succession of barometric
minima in North Western Russia, M. Koppen his laid down
- the following rule. If a barometric depression has passed
away from a locality, there is considerahle probability that the
next day, or the day after, the locality will have come ander
- the influcnce of anew cyclone ; but if several days have clapsed
* since the disappearance of that depression, aud, in the mean
time, more uniform high pressutes have been established, the
danger of encountering a new depres-ion on the following day
15 about a half less.

Tas rourTs Darien Exploring Expedition has closed its
work at the Istbmus, and all that remains is to make the
. various calculations from the data secured The line surveyed
- is called the Atrato-Napipi It has for its Atlantic harbuvur the
sulf of Danen, which affords anchorage for a thousaund ships.
i From this point it is proposed to ascend the Atmto for 140
, miles. There the excavations for the canal commence. About
21 1-10 miles fron the Atrato the canal crosses the Napipi
river by means of a hasin formed by a retaining dam of 35 ft.
. inheight. At this point is the summit of the canal, 141, 2 ft.
sbove mean tide. From this basin the canal enters the moun-
tainous region, the whole distance to the Pacific being there
only 8 6-10 miles, of which 5 54-100 &re to be by tunnel. The
total length of the cenal is 29 8-10 miles; and its estimated
cost $56.000,000.

Tae Gazella d'Italia states that Professor Schiff, the notor-
. fous vivisectionist, is supposed to bave killed, since be settled
. in Floreace in 1848, no fewer than 14,782 dogs in his labor-
atay. ¢ What fine thieg,” the Gezetta asks, ¢ what precious
acquisition have you procured at such a price for science 2
The plea tor vivizcciion is that, by means of it, physiological
discoveries of the highest value to the physician aud surgeon
arec made. This plea involves the admission that when no
such discoveries are made the practice is self-condemned. It
is, therefore a pertinent question which the Italian journalist
| asks, when he demaonds to be inforined of tae cquivalent in
iresh knowledge which has been obtained in return for the
claborate tostures and  acontes inflicted on the vast army of
dogs whom Prof. Schiff has ¢ utilised for scicnce?

FoxE iden of the mmificativns of the clectric telegraph may
e gatbered from an expenment successfnlly 2ccomplished in

check with absolute correctness its time 1 Persia with Green-
wich tim.. To do this it was necessary 1o bave a clear line
frm Teheran to London, 3 distauce by ¢ wire® -of nearly
4,000 miles. After some little trouble in getting the German
triays into satisfactory order (tlic lines come through Beilin),
tbe 1mporiant sigual was made several times to insure accu-
racy, with the resalt the watch was fousd to b~ two seconls
slow by Grecowich time. The experiment was of double
ict-test, as italeo tested the performance of a watch which

dral of comparatively rough usage, and yet keep time with
s flicient accuracy for many scicntific obscrvations. Tbe

Messts. Barravd & Lund.

L —

cand add four parts of brick dust or chalk.
1 for use, an f applied thinly to the surfaces to be joined.

% NOTES AND MEMORAMDA.
It isa well-kuown fact that certain forms of epilepsy are]

Tue following iz a cement for fastening wood to stone ;—
i Melt togother four parts by weight of pitch and one part wax,
It is to be warmed,

A sivpre means of testing the quality of leather consists,

{
!accordiug to M. Bitner, in walching its behaviour when

treated with acids—preferably acetic acid. Leather not com-
| pletely saturated with the tannin will swell up . but it the
tannin has penetmted, the leather will not swell.

‘Uo wakr a waterproof glue bail eight parts of common glae

tained ; add four and a half partz of boiled linsecd oil, and et
the mixture bol two or three minates, stirring it constantly.
Parts by weight are to be taken.

SussTiTUTE FOR INR.—A substitute for ink has been devised
by Dr. Jacobsen of Berlin, which counists of poiots, like the
leads of ordinary pencils, that can be titted into holders. The

Vwriting at first very much resembles lead pencil marks, but

with about thirty pirts of water, until a strony solution is ob-

" wheo moistened imnediately assumes a violet tint, and then

' adheres to the paper lik- 10k, As many as six good copies
' cou be taken from it by weans of au ordinary copying press.

PresguvaTion oF Mear, VEGETABLES, &C, BY ACETATE oOF
Ausoxta.—According to an Eunglish patent, fresh meat, fish,
vegetables, &c., are preserted by imwmersing them in a more

ing them to diy in the air. 1fthe articles are to be preserved
for months, or years, they arc pached in cans or casks filled
with solutivn of the salt. The builing, roasting, & , readily
expels the acetate, and the articles are said to be {ree from the
sweetish taste which acetate of soda unparts.

IuparTING A FISE Orance-verrow Toxe 10 Uak Woop.—
Accordivg to Niedling, a beautiful orange-yeliow tone, much
admired in a chest at the Vienna Exhibition, may be imparted
to cak-wood by rubbing it 10 2 warm room with a certain wix-

hour with thin polish, and rcpeating the coating of polish to
improve the depth and brillancy of the tone.  The ingredicuts
for the rubbing mixture are abouat 3o0z. of talluw, Joz. of wax,
and oue pint of 0il of turpentine, mixed by hieating together
and stirriog

Bricur Dsse Brve Dys—The following is said to yield a
tolerab'y fast bright deep blue colour on wool : —The woot or
cloth is prepared by boiling for an hour in a hot keitle, with
241b. alum, §Ib. chromate of potash, 141b. sulpburic acid, and
2Zoz. tin salt 1o solution for 401b. of material. It is then op:ned

| out and well cooled, and allowed to lie for twelve hours The
y day after, #1b. of logwood i3 boiled in a fresh bath, and then

30z. of amihin¢ vivlct—the bluish, soluble in water—is add d,
and, as soon 1t 1sdissolved, another b of sulphuric acid. The
prepared articles, after being washed or rinsed, are placed in a
bath at 122 deg., aud, after half an hour, are warked at 2 boil
for an hour. Mlore aniline violet affords a stronger blae, more
logwooid a decper blue. The colour can casily be cleaned 1
cold water.

PreservarioN or Woop.—XM. Lostal, railway contractor, of
Fermoiny, has communicated to the Society of Mincral Indas-

try, at St Eticnoe the results of his observations oo the
London not long since. Captain Sartorius, at present in,cﬂ'cct of liine in preser.ing wood, aad his methed of applying
Teheran, wished to test his pocket chronometr, and to | it.

te piles the placks in 3 tauk, and puts aver all o layer
of juicklirne which is gradually slacked with waler Timber
for miucs requires about a week to becomes thoroughly im.
pregoate |, and other wood more or less time, acrording o its
thickness. ['he wood acquires remarkable coosistency and
biardness, and, 1t 1s said, will never rot. Wood has beea pre-
pate ! in this mauner for several wmines, so that the plan will
shortly be tested on a con<iderable scale. Beechwood has
been prepared in this way for hawmers and other rools for
several ironworks, avd 1t 1s said to become a3 hard as oak

bas been constructed on 2 plan calcalated to withstand a great * without lesing its zlasticity or toughness, and to last wuch

longer than when unprepated. It has long been knowa that
woud set in lime or mortar is preserved from decay, but no

walch was a hall-chronomcter, double-toller lever, made by , systrmatic p an fur its preservation has until vow been at-
| tempted.

or less concuentrated solution: of acetate of ammonia,and atlow- .

ture until it acquir- s a dull poligh,and then coating it after an |

2
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APPARATUS FOR THE ARCTIC EXPEDITION,

The combived experience of successive explorers, aided by
scivntific improvements, has of late years effected quite a re-
volution in the method adopted by those who endeavour to
penetrate the mysterivs of the tolar regions. We will here
name only two of the principal changes which have taken
place, ‘The introduction of stcam has epabled vessels to pass
in a fow dnys through a sea covered with floe ice where weeks |
would formerly have been spent in effecting a passege; and,
secondly, whereas in furmer days the ship was the sole instru-
ment of exploration, the chief work is now by sledger, ae
ship acting as a storechonse and provision station when. once
the Jatitude has been attained from swhich it is deemed that a
start can most successfully be made. And this substitution of
sledges tor ships involves another important change  Formrly,
all the work had to be accomplished during the brief Arctic
summer, while during the prolonged winter the crews of the
expedition were reduced to compulsory idleness, wherens now
the most important part of the work is accomplished during |
the winter months, as it is evident that sledges can travel
most safely when there is no risk of a thaw. Sledge travelling,
it may be observed, was adopted by Parry as early as 1820,
but the vehicles he used were cumbrous and heavy, and as he
chose the summer season, his party nade very little real
progrese notthward, as the ice on which they were travelling !
was drifting in the opposite direction. Great improvemnts,
have since been effected, and it is now,” says Sir Leopold |
M. Clintock, ¢ a comparatively easy matter to start with six or
eight men. ard a sledge laden with six or seven wecks' provi-
sions, and to travel some 600 miles across desert wastes and
frozen seas from which no sustensance can be obtained. There
is now no position, however remote, that a well-equipped crew
could not effect their escape from by their own unaided efforta.”
The sledges now being constructed for the Arctic expedition
are from designs by Sir Leopold McClintock. They are made
of Amcrican elmw, and the runaers are shod with steel. The
eizht-man sledge is intended to carry eight weeks’ provisions.
The sledges drawn by dogs are of a smaller size, and the
different fittings and gear are therefore proportionately small.
The sledge sail is an important auxiliary, as by its aid, with a
fair wind, the men are greatly relieved in their laborious
work of dragging. The mast is extemporised out of two tent
poles, With regard to dress, the underclothing supplied is of
the best and warmuest material | the outside clothing {sintunded
to fit loosely. The miltens when in use are slung round the
neck. The slecping bag i= made of the Hudson’s Bay three-
peint blanket, or of dufile. It is about 7 feet long, and opens
at the side. The tent is made of light, close, unbleached “uck,
and is partially lined with brown holland; but in severe
weather, that is 1o say, when the temperature falls below—30
deg , snow huts, which can be built in half an hour by four
experienced men, are preferable.  Concerning the other im-
plements a few words will suffice.  The ice anchors are used
for mooring a ship to a floe, when beset by drift ice. The
blasting powder is for the purpose of clearing a passage for
the vessel when frozen in, by drilling a hole through theice
and cxploding a can of powder. ‘Thisplan hus been success-
fully adopted in former expeditions. The other ice tools are
auxiliaries in effecting the same object. Pemmican, a food
invented by the Canadian voyageurs, is made of the fat and
lean of meat well worked together by a pestle and mortar,
the rum supplied is concentrated, the fuel used for cocking
is either campbomated or methylated spirits of wine, or
crude cocoa-nut oil.

WOODEN FLOORS ON ASPHALTE.

A novel mcthod of laving down wooden floors was intro-
duced in France about twenty years ago, and has since then
obtained # wide application, It comsists in putting down
flovring nut, as hitherto, on sleepers, but in imbudding the
boarding in asphaltc. Tho new floors are used mostly for
ground stories of barracks and hospitalg, as well as for churches
and courts of law. M. Schott, in the leutsche Bauzertuny,
draws the attention of architects to this new mode of con-
struction, very little known out of Frauce, and urges that its
wider application is desirable on account or its evident use.
fulness.

For the floors in question, picces of oak, nsvally 23 in. to 4
. broad, 12 in. 10 30 in, long, and 1 in. thick, are pressed

down into a laycr of Lot asphalte not quite 4 in. thick, in the
well-known herring-Lone pattern. To ensure a complite ud.
besion of the waod to the asphalte and obtain the smallest
poseible joints, the edges of the pieces of wool are planed
down slanting towards the bottom, so that their cross section
becomes wedgelike  Nails, of course, are not necessary, and a
perfectly level surface may be given to the flooring by planing
after tho laying down.

The advantages of this flooring, which ouly requires an ¢ven
bed on which it rests, are said to be the following :—

1. Dampfrom below,and its consequence, rot, are preveuted

2. Floors may be cleamd yuickly and with the least amount
of water, ensuring rapi ¢ drying,

3 Vermin cannot accumulate in the joiots.

4. Unhealthy exhalations from the soil canaot peaetrate into
living-rooms. Asphalte being impermeable to damp, rooms
becomw perfectly healthy even if they are not vaulted under.
neath.  In buildings with several stories, /s in hospitals, the
vitiated air of the lower rooms canndt ascend, av object which
it has hitherto not been possible to attain by any other means

5. The fayer of asphalte will also prevent the spreading of
fire from oue floor to another in cuse of conflagiation.

The flooring here described has been laid in the numerous
casemates of the newly constructed forts round Metz, to the
satisfaction of the authorities.

The cost isabout 1=, per square foot. This cstimate, some.
what high, would by much lower in districts where oak and
labour are cheaper, and the distance from the places of cons
struction 1¢ss, and especially where there is more competition
amongst contractors than at 3etz; and the cost for largzcr
uadet takings may be reduced to 8 German mark (8s. English)
and uonder per square metre.

[}

CorLiEmes axp IroNworks Iy Chiva.—Mr. Henderson, who
has pasted aboyt 39 years in China, and who is now in Eng-
land, has been commisrioned by the Mandarins in chavge of
the Arsenals of Ticn.tsin and Shauvghai, in pursuance of in-
structions from his Exccllency Li-hung.chaug, Viceroy of the
Province of Chihli and Superintendent of Trade for the Nor-
therie Treaty Ports, to procure the necessary plant for working
the collierics and jron mines and for smelting and manufactur-
g iron in that provisce according to the most approved
European methods. He has also been authorised to obtsin the
servicee of competent Europeans to dircct the works.  Atten.
tion has been repectedly directed in the 7¥wes to the vast
coalficlde of China, anc to the fact that steam coal, quite equal
in quality to the best South Walces coal, abounds at Chaitang,
m Chihh, about 40 miles west of Pekin, There is notat present
1 single coal-wine in China worked on scientific principles
there is neither steam engine nor pump , and the smelting «t
iron (s conducted only in the most primitive manner.  Owing
to the high prices which the Chinese are obliged to pay for
forcign coal aud pig iron—for the latter sowetimes as much
as £10 per ton—the authorities bave determined to utilise
some of their coalficlds and deposits of ironstone which, as
well as coal, oceurs in great abundarce in various provinces of
Chins, and to work them in the most systematic and advanta.
geous maunner. The ficld which has Leen selected for cow-
mencitg operations upon in the first instance is situated at
Pung C'hurg, near Tre.chow, in the county of Tamingfu, in
the southera part of the proviver of Chihli, and bordering oo
the province of Honan., It would bave buen irapossible to
select auy Jocality richer in cozl, ironstone, aud lim stone, or
better placed with regard to facility of access The field is
situated on a plateau bordering on and about 300ft. above the
level of the great plain of Chihli, and distant about 25 wiles
from some small rivers, down which the produce of the mines
and 1wouworks will be conveyed to Tien-tsiu. T'o cowplete
the chain of communication it is wtended to construct a rail.
tramway from the mines to one of the rivers in question. It
is proposcd, in the first instance, to meet the requirements of
the unatioval arsenals; but, as soon 25 circumstances will
permit, mavufactured iron of all descriptions w Il be produced.
In couclusion it may be mentivucd, as 8 notable instauce of
nexlect to utilise national resources, that the very locality
which the authoritivs are about to commence mining apera-
tions is referred to in an ancient Chinese hirlory, some 2000
years old, as being the s, ot where the loadstone was first dis-
covered in China,
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COLOURING METALS.

It is froquently desirable to alter the natural colour of gold,
bruss, and other metals, either for the purpose of ornament,
or to ren fer frequent polishing less necessary. For this end,
the following recipes will be fonnd very serviceable :—

TO HEIGHYEN THE COLOUR OF GOLD.

Place 4oz, of sulpetre, 204, of common salt, snd 20z, of alum,
in a crucible.  Add suflicient water to cover the mixed salts,
Kow place the cruc'bl + on the fire and allow the mixture to
boil. When this takes place, place the article to be coloured
in the mixture, taking care that it is suspended by a hair, It
may be left in the ciucible for about 15 minutes, when it
shoul | be withdrawn, well brushed with a fine scrat¢ch-brash,
and redipped if the colour is not intense enough.

For amall gold articles, such as a keeper or plain ring, &c.,
8 very wood plan is to place them on a lump of charcoal and
make them red-hat unl.r the blow-pipe tlame, sand then to
throw them into « pickle composed of about 35 drops of
strong sulphuric acid to the ounce of water, allowing the
articles to remain therein until the colour is sutliciently en-
hanced  Waushing the article in wann water, in which alittle
potash has been dissolved, using & brush, and finally rinsing
and drying in boxwood sawdust, completes the operation

Another colouring mixture, which has been greatly recom-
meaded, consists of o mixture of 20gr. sulphate of copper,
sngr. French verdigris, 40gr. sal-ammoniac, and fozr. sal-
petre, dissolved in one ounce of glacial uacetic ncid. T'he
articles, suspen-fed by a borse-hair, as before, are to be im-
mersed into this mixture, withdrawn and heated on a piece of
copper until black. ‘They are then to be placed in a pickle of
cqunl pacts oil of vitriol and water, which removes the black
coating, and brings up the colour. Washing in weak potash-
water, rinsiug and drying as before, terminates the treatment,

SILVER.
Silver which has become much tarnished may be vestored

' to its primitive beauty by imwmersion in a wann solution of 1
 part cyanide of potassiu n to8 of water. (‘This mixture is ex-

tremely poisonous) Washing well with water, and drying
will produce a somewhat dead-white appearance, which may
be quickly changed to a brilliant lustre by polishing with a
soft leather and rouge,

BROXNZING fRON CASTINGS.

This may be done by giving them a superficial coating of
copper by electrolysis, which can then easily be bronzed by
means of an application of weak ammonie, which may be
allowed to dry off, and the castings then brushed in the pro-
minent portions. A layer of good, clear, spirit-varnish, greatly
increases the durability of the bronzing.

Or, the finished coatings may be brushed over with a mix-
ture of hard white varnish, and fincly-ground brouze greeu, of
anp oily consistency. The castings must be slightly warmed,
aud be quite smooth and clean. When the first coat is diy,
which soon takes place, another can be applied if required,
taking care to lay on thinly cach time, and to get body by
repeated applicatious. This being satisfactorily colour.d, a
small quauntity of gold bronze powder is taken up with a dry
camel-hair pencil, and the prominent ecdges of the work
lightly touched with another brush dipped in clear varnish ;
wine still tacky the bronze powder is Iaid on with the dry
brush. Again the work is allowed to dry thoroughly, when a
final thin coatving of the best hard varnish is given all o er.

BRONZING FOR COPPER OR BRASS.

Copper or brass may be bronzed in various modes. The re-
peated applications of alterrate washes of dilute acetic acid,
and expasure to the fumes of ammotia, will give a very
antique-looking grecn bronze, but a quick mode of producing
a sumilar sppearance is often desicable. To this end the
articles may be immersed in a solution of 1 part perchloride
of iron, in 2 pauts of water. The tone assuined darkens with
the length of immersion. Or the articles may be boiled in a
strong solution of nitrate of copper. Or lastly, they may be
immersed fo a solution of 20z. nitrate of iron, and 24z,
byposulphite of soda in & pint of water. Waushing, drying,
and brushing, completes the process.

‘RAILWAY MATTERS.

Sir Hugh Allan has succeeded in contracting for the loan in

aid of the Northern Colonization Railway Company in London,

England,

Evenry passenger car on the Illinois railroads is by law com-
pelled to be farnished with a wuodman's axe, sledge-hummer,
u hand saw and two leather buckets.

Poat Dovks, Ont, May 31 —The schooner « Eriv Stewart,”
arrived to-day bringing 100 tons of ruilroad iron for the Port
Dover and Lake Huron rilway company. This is the fivst
ship load of the 4,900 tons now lying in Baffalo. 1T'his section
of the road will be opened on the ficst of July.

Ws rgany from Cairo that the Sondan Railwny is being
rapidly pushed forward, and that various echemes are under
consideration for the better irrigation of Lower Egypt. Oue
proposal is for the construction of a series of locks and weirs on
the existing canals, which during high Nile are so many .eep
and rapid rivers .\nother is for the coustruction of canals,

taken fromn n high level on the river, in Upper Egypt, and dis-

tributing the water thus obtained over the surface of the
Delta.

Peruars the heaviest piece of main line traffic in the world
is thut on the Loaden and North-Western Raslway between
Loudon (Euston station) and Rugby—a section 83 miles long.
On this section the following trains run through : 30 express
mail trains at 40 miles an hour; 5 at 36 miles an hour; 29
passenger teaing at lower speeds and stopping at all stations;
32 express goods treinsat 20 to 25 miles an hour; 27 ordinary
goods trains, and 23 local goods and mineral trains-—a total of
64 passeuger and 82 freight trains in 24 hours,

The United States Treasury returns for the last fiscal year
(cmding gune 30th, 1874) show cxports of 79 locomotives,
having an invoice value of 1,147,366 dols., the average yalue
being 14,524 dols.  Of these the largest number, 19, went to
Chili Russia took 14, Brazil 13, Cuba 12, Cavada 9, Argentine
Republic 4, Mexico and Central America each 3, and Pera 2.
The number recorded as sent to Canada is undoubtedly less
than the number really built for Canadian hnes, as a large lot
were built in the New England shops for the tirand Trunk,
these, however, being probably delivered to that road at Port-
land, and not counted among the exports,

It will be interesting to koow that fircless locomotives are
in coustant aud successful operation on a city and suburban
railway in New Orcleans — numely, the New Orleans and
Carrollton Railway, under the nble management of Gen. G.
‘T'. Beauregard, who ir a skilful engincer, and yet who is alive
to, and keeps pace with, the improvements of the age This
success has been achieved, too, uuder the most adverse and
unpromising citcumstarces  ‘The road under other ronning
arrangements had b-come nearly valuelees; its stock having
gonr down 1o 7 cents; but it is now a paying and valuable
road. Thc road is about six miles in length, From the
centre to the outskirts of the city it is operated by mule
power ; there the wule is taken from the car and the little
fireless locomotive is attached, which is accomplished in less
time than would be occupied in attaching another mule. The
train is then off like a rocket, the driver still on the platform
of the car working the engine, mauaging the brakes, aud
waking change, as usual; there is no other p:rson on the
train to attend these duties. The car is started and stopped
quicker than when dmwn by the mule.  The milway (double
track) is in the middle of a very wide street, and is a little
raised, 50 that it cannot be crossed by carriages except at the
strect crossings; thus, being somewhat isolated, high speed is
admissible. The locomotive is simply a cylinder of boiler
iton, pechaps 3ft. in diameter and 10ft. long, mounted on
four wheels, and pattly filled with water. The engine—a
double vertical—is attached to the end of the cylinder next
the car, being within rach of the driver. The cplinder is
then filled with stear ata proper pressure, from n stationary
boilerat Carrollton, when the locomotive is ready, and it wiil
run to the city and buck without care or expeusc. “There is
no fire, no ashes, nv pump, no danger, and less noise
than from the hoofs of horses.  The expense of this meaus of
propulsion, General Beauregard assured me, is less than by
mules. The cost of the locomotives is $1,230 cach, which
jucludes the builder’s profit.
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TRAIN COMMUNICATION.

‘The subject of communication between trainmen and signa)
men—while trains are in motion—:is one of rach importance
that any improvement of practical utility is always welcomed
with deserved interest ag a step in the right direction. Many
improvements have of late years been introduced for such
communication on passenger trains, but very little seems to
have been done for goods or 1veight train service.

Above we give some illustratious of a very simple device
introduced upon the Great Western Railway of Canada, and
designed by Mr. W. A, Robinson (the locomotive and car
superintendent of that railway), which promises to be of
valuable asgistance in the operating of goods trains, and
would also be a useful adjunct for passenger-train service. The
device consigts of the introduction of a mirror placed on the
epgine weather plateimmediately in front,and over the heads
of the driver and fireman, at such an angle as to reflect a view
of the whole of the wagous or carriages attached to the engine,
and thus render the train behind as distinctly visible to the
driver and fireman as the line itself in front.

Figs. 3 and 4 illustrate the arrangement of the mirrers as
adapted to the American type of locomotive, and as in use on
the Great Western Railway of Canada. The mirrors are shown
&t a, and are secured in a kind of bottomless boxes b which
are placed over holes ¢ cut through the roof of the engine cab
or house. The back ends of ths boxes next the tender are
provided with plain lights of glass d for admitting the view
of the train, and the frames of the glasses & are so fixed on
hinges orswivelathat they may be conveniently opened on the
inside for cleaning,

The arrangement of the mirrors is such that the driver and
fire: a1 may, when in their usual position on the foot-plate,
ha. an instantaueous view of the whols of their train agoften
ag desirable. Instead of two mirrors being applied as shown,
viz., one on each side of the weather plate or engine cab, one
mirror only may Le used and extended across the width of the
plate (or, in American engines, the width of the cab), and thus
afford the desired view of both sides of the train,

Figs. 1 and 2 show the same invention, also suggested by
Mr. Robinson, for American conductors’ cars or English
guards' vans, by means of which the guards of a goods train
could from within watch the condition of the train and see if
all isright with it. In the case of guards’ vaus the mirrors
are placed at opposite ends of the box, so that the mirror on
one side will serve for the van going in one direction, while
that on the other side will Le used when moving in the oppo-
site direction, unless the van be turned round to accommodate
each trip.

Besides the value of these arrangements for the purposges
of transmitting signals to the driver, and the oversight of
train from the guard’s van, there is the very important
knowledge at once gained by the driver of any uccident to
the vehicles in his train, whether by their ge:ting off the
rails or any casualty arising from. sparks or fire. We have
known of many instances where valuable lives and property
could, and would, have been saved from burning vehicles, &c.,
had such an appliance a8 the one we now illustrate been in use
at the time.

With a desire of giving the public the benefit of the device,
we understand that Mr. Robivson places this improvement
free for the use of all railroads desirous of adopting it.

TRAIN SIGNAL MIRRORS.

T /ndependence Belge gives some curious gtatistics relative
to the consumption of wood in France. A large quantity of
soft wood is used for making toys, and to give an idea of the
magnitade of this trade it will be sufficient to take one articie
alone, children’s drums, of which in Paris alone 200,000 are
sold every mouth The total number made annually in Fran« e
is estimated at 30,000,000, while a considerable quantity of
wood must be consumed to supply 60,000,000 drumsticks.

A Tzagrooxror of powdered borax dissolved in & quatt of
tepid water is good for cleaning old black dresses of silk,
cashmere, or alpaca.

‘I'ho Chignecto Post says :—A block of coal weighing a
quater of a ton was sent from the Spring Hill and Parisboro’
Coal and Railway Company’s mines, which had been taken
from a new scam, between 40 and 50 feot below the surface.
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