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SCRAP SHEARING MACHINE AT THE VIENNA be proven by all the methods alrendy given, The filtrate is

EXHIBITIQN.

We illustrate, on tho first page of this number, a Shearing
Machine of unusually large dimensions. QOur illustration is
from Engineering. ‘The ma hino has beon constructed in tho
shops belonging to the Iron and Mining Company, Friedrichs.
Wilhelms-Hutte, at Muhlheim.on-the-Ruhr, in Rheni-h
Prussia, a firm which is best known on the Continent through
its ext nsive foundry for water and gas pipes, some fine ex-
amples of which are exhibited at the Vienna Exhibition, in the
pavilion for the iron and mining industry of Rhenish Prussia
and Westphalia. This foundry of the Friedrichs.\Wilhelms-
Hutte turns out work to the amount of about 30 tons per day,
and produces pipes up to 13 ft. long, and 3 ft. 6 in. diameter;
the eugineering works belonging to the same company supply
chidfly machinery for iron works and mines.

The shearing machine we now illustrate coosists, as will be
seen from the engraviogs, of two strong hollow cast-iron up-
rights, connected by three box girders made of wreught-iron
plates and angle iron, the two upper girders carrying the bear-
ings of the en«ine shaft and of the main ehearing shaft, as well
as the guide for the shearing slide, whilst the block for the
fixed shear is supported by the lower girder. The two uprights
are curved as ehown, and there is between them a clear space
of 11 Rhenish feet (about 11} ft. English), so that not only
the cdges of plates can be conveniently cut, but cven the plates
can be cut eotirely through across their who'e length, Plates
as thick as 11 in. can be sheaied in this machine.

QUALITATIVE ANALYSIS FOR AMATEURS.—VL

By E. J. Harvock, AM,, in the Boston Journal of Chemistry.
(Coutinued from page 204.)
Group Tmirp, (continued.)

The separation of iron, chromium, and manganese involves
& new operation, known as fluxing. ‘The precipitate containing
the hvdrated oxides of these metals is mixed with several times
its weight of pure potassic nitrate and sodic carbonate, and the
ma-s fused on a picce of platinum foil. If the fused mass
when cold has a green colour, manganese is present; yellow
indicites chromium. Dissolve one balf of the mass in water,
and filter ; if & residue remains, it is probably oxide of iron,
which may be dissolved ia hydrochloric acid and tested with
ferrooyanide of potassium, The filtrate soluble in water con-
tains the chrominm in the form of potassic chromate ; to this
solution add enough acctic acid to drive out all the carbonic
acid, and after cffervescence ceases, add some plumbic nitrate
(nitrate of lead), when a yellow precipitate of plumbic chro-
mate proves the presence of chromium. If, however, the car-
bouic acid be not all expelled before adding the lead, there
willbe a white precipitate furmed of plumbic carbonate (white
Iead), which cunceals the chromium.  The manganese is pre-
sent in the green mass as the mapganate of potash (K:MnOv),
and by placing some of the mass in a test-tube with nitric
acid and red lead, the mauganate of potash is converted into
the permanganate (K3MaO?), which has the well-kuown and
characteristic vio'et or purple colour. If no mangancse is pre-
sent, the red lead gives to the solution only a dirly red, or
brownish colour, and soon settles, leaving the liquid above
almost colourless. -

The process employed in separating the metals of Group
'Third isrepresented by the following table ;—

ExaxnpLe FOR PRACTIOSR.

Nickel coing. A small pieco clipped from the side of a
nickel five-cent piece will dissolve readily in nitric acid. A
drop of muriatic acid may be added 10 asrcertain 3f iraces of
lead or silver are prestnt. Hydrosulphuric acid is then
passed through the solution until all the copper is precipi.
tated ; a portion of the liguid may be filtered out occasionaliy
and tested for copper.

When the filtrate no longer gives a precipitate with H2S
it may be filtered, the sulpbide of copper carefully an({
thoroughly washed, and then dissolved in nitric acid, In
separate portions of this solution the presencoe of copper must

————— —

e

nearly neutralized with ammonic sulphide.

For the sike of practice the following mixture may be pre-
pared for analysis, the metals only being # ght: dissolve a
picce of tinved iron, a picce of limestore and - strip of zinc in
acid, and add to the solution some blue vitriol and common
salt. This will requirc coueiderable patience and skill to
teparate, but furniskes plenty of variety. A mixture of the
nitrates of lead, bismuth, iron and potassium is another good
compound to practise upon,
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Grovr ourti. .

This group embraces the metals of the alkaline earths,whose
carbonates are insoluble in water, They are three in uumber,
barium, strontium, and calcium. The reagent of this group is
ammonic carbonate (NH4)20 03, and its solution is prepared
by dissolving 1 part, by weight, of the comumercial salt in 4
parts of water, and adding to the mixture 1 patt of strong
ammonia water,

Chloride of barium, BaCl2, gives with ammonic carbonate a
white precipitate which is resdily soluble in acids, With sul-
phuric acid it yields a dense white precipitate insoluble in any
acid, hence we shall hereafter use baric chloride as a delicato
test for sulphuric acid. Hydrofluosilicic acid, HISiF6, which |
is formed on passing fluosilicic acid into water, forms a white
precipitate, in Laric salts, which is almostginsoluble 1n water
and perfectly so in_ alcohol. In using this test, thescfore, it
is well to ad-1 alittlealcohol, Ammonic oxalate gives a whi ¢
precipitato of baric oxalate, soluble in mincral acids. Aqueous |
solutions of the sulpbates of strontium and -alcium give white
precipitates with baric chloride, ;

Chloride (f strontium, SrCl2, gives the sane roaclicdsas
barium wih smmonic carbonate and ozalate. Hy.lrofluosili-
cicacid produces no precipitate, and the precipiate with sul-
phuric acid is very slightly soluble in water, so 1.t its solu-
tion may be used as a test for bariom.  Strontium salte Sielda
white precipitate with calcic sulphate, or gypsum, but it fLum8 |
slowly, and the solution should be lcft half an hour to prect-
pitate. Sulphateof stroutium solutions are not precipitated |
by ammonic oxalate. . i

Chloride of calcium, CaCl2, differs little from strontium in_!

——
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jtereactions. The sulphate (CaS0¢) is more soluble, and its
golutfon I8 precipitated by ammonic oxalate.

The matesinlz of this group are aleo distinguirhed by their
srecira, and by the co’ours they impart to a colourloss flame.
Barium givesa green flame, rtrontium a carmine red, and cal-
cium a yellowish red. In making this teat a clean platinum
wire is dipped in a colution of the chloride, and hold in the
tlame of an alcohol lamp or Bungen btuner.

SxraraTinGg MxTALS OF GRrOUp Fourth.

To a solution conta‘ning the chlorides of the thres metals,
Ba, 5r, aud Ca, is added a little sal ammoniac, and some
ammonic carbonate. The white precipitate is collected upon
a filter aud carefelly washed. It is then dissolved in dilute
musiatic ncid, and fome alcohol and hydrofluosilicic acid
added. 'The barium is thus all precipitated The filtrate s
divided into two portions ; to one add ammonia and sulpliate
of lime solution; it a jrecipitate f vms in kalf an hour, the
presence of stroutium is proven., To the other portion add
stipburic acid and filter. This removes nearly all the stron.
tium and a large portion of the lime. Inthe filtrate, however,
there will remain enough lime to yield a precipitats with am-
monic oxalate.

If hydrofluorilicic acid is not to be bad, barium may be tested
for with sulpbate of strontium, or, in acetic acid solution,
with chromate of pota-h.

‘The following table gives the usual method of separating
these metals as above described :—

Precipitated by (NH$2C0s.

Barium. Strontium. Caloium.
White. White. Whito.
Dissolve in HCl and add HiSiFs.

Preoipitste. Solution.
Barium, Strontium. Caleium,

BaSiFe
White. Divided in two portions.
I. II.
Add H:S50¢

Ammonia and

sulphate of lime. Filter and add

in 30 min. ammonic oxalate.
Strontium, Lime.
White. Whits.

When the metals of this group exict in combination with
phosphoric, oxalic, or boracic acids, thry are precipitated in
group third, and require a special method of separation to be
described in a future article.

Grovp Firra.

This group embraces magnegium, sodium, and potassium,
with the rare metal lithium. With the excepliou of the first
they are characterised by their flame resctions.

Sulphate of magnesium MgSO04, or Epsom salts, yields a
white precipitate with ammonia, but if the <olution contains
ammouic chloride (val ammoniac), a solible double talt is
formed. In genera! analy-i< it is necessary to add ammonic
chimide before testing for group third, to prevent magnesinm
b iog precipitated in that group. With phorphate of soda
NA'%IIPO#, a white precipitate is formed, characteristic of this
metal,

Potasric chloride, KC;, in acid and neutral rolutions, yields
a yellow precipitate with perchloride of platinum. The most
delicate way of testing fur potassium is to evaporate the solu-
tion to Le tested with the reagent nearly to dryness on a water-
bath, a0d to treat the reridue with a little alcohol, when the
precipitate will remsin undissolved. Tartaric acid produces a
crystatline precipitate in strong neutral solutions. Compound«
of potassium colour the flame vivlet, which appears red
throvgh & picce of blne glass, Hydrofluosilicic acid gives &
white precipitate in strong solutions.

B ¢
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Sodiam salts colour the flames intonsely yellow,

Amamoninm salts, heated with potash or lime, liberate free
ammonin, which may be recogoised by its smell, its action on
test-paper, and its fames when a rod moistened with muriatic
geid is brought near it.

ANALYSIS OF ALLoys.

Having become familiar with the reactions of all the
principal metals when in rolution, the student 18 prepared
to berin the complete analysis of any alloy.

In dissolving a metal or alloy, nitric acid is usually em-
ployed. A small quantity of the fincly divided alloy is
covered with concentrated nitric acid, and gently heated
under a hood, in a fire place, or out of doors, for haif an
hour. If it dissnives completely, gold, piatinum, tin and anti-
mony are probably absent. The acid solution may n w be
placedin a porcelain di-h, and evaporated almost to dryness,
then diluted and analysed in the manner alrcady described,
'I‘h? separation into groups is conducted according to tho
table :—

Add HCI to solution.

Solution,
- Groups 1L, M., IV, and V.
Adad H?S to filtrate.
Preo. Solution.
Groups IIL, IV, and V.
Add NH¢HO and (NE4)?S.
g N Preo. Solution.
o ga‘
.; E; f:? 5 Groups 1V., and V.
S| 55| & Add (NH)2COs.
& ‘:‘;m. 52 | Preo Solution,
- L i_b‘—
W f~¥7] 1 -
=|1 L =g lg
. =g N =0 Group V.
2] = = Lo .
Sl18 | 55| g4 Mg, K, Na, Li.
[ 2 [y od
IR o4 | 53

THE MACJINE ROOM AT THE VIENNA EXHIBITION

Our engraving on page 295 is from the Jllustrirte Zeitung of
Lcipsic and rapre<ents a view in the machinery department at
Vienna. The large machine on the right is a double steam
engine of one Wundred horse power, by Sigl, of Berlin. Near
10 1his is the g eat sugar refiuning apparatus by Heckmann, of
Berlin.

The sign Oesterreich at the left, signides Arstria; that under
the banners, Deutsches Reich, significs German Empire.

THE MONONGAHELA BRIDGE.

The Pennsylvania Railroad crosses the Monongahela river
at Pittsburg bv a bridge of eleven spans, amounting to & total
length of 1622 feet. The superstiuctore was at firat construct-
ed of timber with the exception of the channel spap, 260 ft.
long which was built of iron. ‘The East rpan has lately been
replaced by an iron structure which we illustrate on page 294
‘The illustration is from the columas of Engineering. The
followiog are the principal dimensions:

ft. in.

Length of span, centre to centro of end pins.... 182 0
Number of tru<6e8in 8pan .. coveeecvnasns . 2

“ main panelsin cach truss,...... 6

“ sub 6 w cereees 12
Length of main “ i ceseeseess 30 4
Distance centre {0 centre of trusses.......c.... 19 0
Height of truss, centre to centre of chord pins... 22 10
Hcight from top of masonry on bridge scat to

bago of Ml oo virensecineevecininiiaass 411
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THE EMPLOYMENT OF DYNAMITE IN LAND THL TRANSIT OF VENUS.
CLEARING. No. 11.

A number of important and interesting experiments with
this object were rocontly performed in the fields and woods of
the Calder estato of Sir W, Stirling Maxwell, near the Forth
and Clydo Cronl, The operator, Mr, Donu‘e, after explaining
the modus aperand: of the power{ul explodent ho was about to
use, turned his attention to the root stumps of a nember of
trees that had recently been cut down. By mcans of an auger,
o hole about one and a quarter inches diameter was bored
vertically to a depth of twelve or fifteen inches in ono of the
stum, s, and when it was found to bu quite through the wood
of the stump, it was contiuued by means of a piach to a depth
of fully two fuet, Two or three cartridges were put int, tho
bore-hole and firmly driven bome by means of o wooden
rammer. Then & small cartridge, called a ¢ primer,” prepared
with a cap-tipped fuse, was dropped in and rammed home and
the hole was stampid «r stetnmed by filling it to the tep with
water, care having in this case been taken to put a luting of
clay round the ju iction of the cap with the fuse. The latter
was fired, the obscrvers betook themselves to a reepectful
distance, and in a brici space of time a great upheaval occurred.
The noise of the explosion, however, was in a great measurs
smwothered When the members of tbe party retucned to the
spot, they found the stump to be rent in & most extraordinary
manner ; but the general opinion was that the bore-hole had
been made so deep that the energy of the explosion had spent
it-elf 100 much upon the subsoil and too littie upon the wood.
The stump next operated upon w s bored to a less depth, and
the result of the blasting process was more effective. In
cither case o few strokes with an axe, by way of severing the
principal root mumbers, would Ve quite sufficient to leave the
woody masses in such a condition tha they could easily be
dragged out and lifted away. It was suggested that the opera.
tion of piercing with an auger should be dispens-d within blast-
ing the next root stump, so as to do the work with as great
ccouony of time as poesitle, In this instance, therefore, the
pinch was brought into requisition iostead of the auger, and
by means of it & hole wag driven horizontally inwards between
two of the principal root-members to about the centre of the
stump. The hole was charged and fired in the usual way, the
result being & much greater amount of eruptive and discuptive
action, with a smaller expendituro of time and Jab.ur. One or
two other 100t-stumps of large 8 ze were blasted 3n the same
way, and it was clearly demo strated that, under certain cir-
cumstances, dynamite could be employed to more advantage
imm: diately underneath rather than in the mass of material to
be operated on.

Tue next experiments were with bouliler stones, all of which
were of very hard, tough, and compact whinstone. The first
bouldcr that was tried was out in “the open.” One small
cartridge, propurly prepared, was luid onen ineclined face of
the st ne, then cuvered loosely with a sod, and fired. No
rupture resolti g from the shot, another was resorted to, a
shallow giovve on anotber part of the boulder being selected
for Iaying on the charge. ‘Lhe latter was loosely covered, as
before, and fired, and such persons as had not seen a similar
experiment previously were greatly surprised at the destructive
effect of the cxplosion, when the small amount of the charge
was conridered, together with the fact that o bore-hole was
driven into the boulder., Other two Jurge boulders were next
attacked in an adjoining fietd that was being drained, the stones
baving being met with in dieging the drains. ‘The first of them
was embe ‘ded in tolersbly firm ground, and on being fired in
sify, without any bore-hole, was almost crumbled in dust.
Owmg t, the fact that the other boulder was embedded in a
deposit of tand, the siall charge of dynamite used at first
seemrd to ha.e speut itself 1n burving it to & much greater
depth in the sand; but on employiog a somewbat larger
charge, besides being broried siill deeper in the sand, the boulder
was 50 thorovghly broken Jhat it might well have been used
fur road metal,

Mr. Jubn Scott, of the Glasgow Cenedian Land and Trust
Company, after secing the experiments, s id he could use the
new blasting agent with great effect and economy in land-
clearing uperatious in Canada —[ron.

ll A purtion of the machinery was sent up from Galt,

A $15,000 two-ect woollen mill has been erected in Winnipeg.

Having looked briefly at the question of o transit of Venus
in its general aspect in our last article, wo now pass on to re. |
viow tho operations that are being undertaken by England
and other nations in the coming transit of December, 1874, |
In order tor mak.- tho matter clear it is necessary to notice
tho features of this particular transit. Wo havo alreadw
pointed out that occurring in December, tho south pols of the
earth is inclined towards the sun. Figs 1 and 2 ghow the .
hemisphere which is presented to the sua at the commence-
ment and termination of the entiro phenomenon, which will,
of course, be the region of daylight. However simple it may
secm, it is desirablo to Lo quite clear about tho matter. Any
person looking down on thess figures may note that their
huad occupies the position of the sun, sn that an observer at
any station near the crntre of the map will seo the phenome-
non high over head, aund aoy ono near the edge will sce the
sun very low; for it is obvious that a figure standing on the
globo at the part just turning away out of sight, would not
seo us over his head; on the contrary, we should appear to
sink, and disappear below his horizon. Any astronomical |
ohservations suffer from the effects of refraction when made
from & body near the horizon ; comscquently, other things .
equal, 8 station near the centre, or at all events, not near the
edge of the daylizht hemisphere, would be best. !

Other thiogs, however, are not equal by any means. We
have to select stations so placed as to obtain the best record
of the cffcct of parallax, in other words, that will give usthe
best basa line, ind this with respect to one of the methods we
have mentioned, viz., Halley’s or Delisle’s, Nevertheless we
may bear the principle we have enunciated in view through-
out, that it is desirable not to have the sun close to the hori-
zon ; wo put the matter moderately, because we shall seo that
tue best base lines bring us towards this, ia other respects, ug-
desirable position. but the evil must be kept in view, and, if
possible, avoided in its extremes in the selection of stations.

As to Halley’s method, then, it has been explained that for
this the entire double obgervation, that is, ingress and egress,
must te made from the same station, the comparison of the
duration of the phenomenon being the means employed to
obtain the object in view. It follows, then, that stations must
be taken which appear on both the maps we havs given ; next,
they must, from comparisos, form pairs, the members of
which must differ greatly in latitude ; if possible one station
should be taken nearer the pole presented towards the sun,
such that the commencement of the transit may be visiblea
little before suunset, and the night short enoagh to voable the
termination of it to be seen after sunset. Tho 1874 tranut
may Le said to last only abeut four hours twelve minutesof
solar time, consequ-ntly the station we indicate, in spito of
its lengthened duration, cannot be allowed a night of as much
as four boura ; which mcans that it must be near the edge of
tho region of perpetual daylight, we may say within 30 deg. of
the south pole. Now the south polar coatinent being the
only land that exists in this latitude, the observatio.s would
be made under great difficulties, and on this occasion it bas
been decided not to make the attempt.

In 1882, however, matters will not be better, unless more
krowledge of the South Seas has been acquired so that the
exprriment of leaving observers to be frozen up, to live for
many mobths on their own resources, may be made witha
good prospect of the preservation of life.

We have explained how ap observer, oun what we may csll |
the reverse side of the pole, gets a lengthened du.ation of
transit by finding himself in succession in the positiuns of
maxium acceleration and retardation. Professor Forbes n
his paper gives the following as an illustration: ¢« A person
standing stall sees a carriage pass beiween him and a distant
house ; 1he carriage will take a certain time to passthe house,
but if he be also moving, and in the same direction with the
carriage, the trapsit of the carriage will take longer, but if a¢
move 1n the opposite direction to the carriage the transit will
take a shorter time. If, then, two persons be seated on op-
posite sides of & merry-go-round, so that at the time the car-
riage is pessing, one observer is moving with the carriage and
the other in the opposite direction, then one observer will see
the lines lengthened and the other shortened. Now the world
is such a merry-go-round, congequently siace Venus moves in
& puth appareutly from cast to west, an observer on the pesr
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sido of the carth meets her, and to him her transitis
shortened, while one on the reverse sido of the pnlo goes
with her, and to him her time of transit is proportionately
Jengthened.

Thero is, however, tho other cause of variation in duration
of transit to Lo taken into account, namely, the variation in
tho leogth of the cbord described by the path of Venus across
tho disc of the sun. A southern position on tho earth causes
Venus to be scen further north—say along V1 instead of the
lower line, in Fig 3 —and vice versd with a northern position ;
con-equeatly, the 1874 being a not hern transit, a station on
the reverse side of the pole, although it sees the transit re-
tarded, sees Venus describo a chord so much shortened—V,
being obviously shorter than its fellow — that the entiro
duration instead of huing increased is leseened, nnd that by so
much that the difference in time between transits scen at
good stations chosen for Halley's system, is actually greater
than is calculated for 1€82, although, then, the transit being
across the southern part of thesun's disc, the two causes act
together instead of in contradiction to each other, this is be-
cause the path falle nearer the northern limb for 1874 than
the southern for 1882, consequently the difference in length
of the apparent path is much greater. We notice this feature
rierely #8 a very peculiar one in this pair of transits. A south
polar station for Halley's method is desirable if it could be
obtaived in both, though it may turn out to be impossible for
either—certainly, with our present knowledge of the south
polar continent, it is impossible for 1874. In its fullest man.
ner, then, Halley's method is not carried out. Neavertheless,
there will be a considerable difference in the time of duration
observed from certrin stations. For example, New Zealand
and Kerguelen's Land, or even Tasmania and the South of
Australia, will give a fair comparison with stations in China.
All these being scen in both maps, it is clear that the entire
transit is visible from all, and the difference in latitude is in
some cases as much as 80 deg.

If Delisle’s method, however, ig ever to be turned to account,
1874 is tne time; and this method—which had to be em.
ployed after the failure in obtaining double observations in
176t—may now get a full trial. We have pointed out that
for Delisle’s system we require only the single observation of
cither ingress or ¢gress observed at pairs of stations whose
distance apart furnishes n base line to measure from, and that
the order of time at which the observation was made, com-
| bined with the difference 1n longitude and the known rato of

motion cf Venus, furnishes the means of measuring from our
base line. The object is then to obtain such stations that
cither phenomenon——ingress or egress—should be seen at the
two places at times differing from one another as much as
can be cauged by their respective positions on tho earth, As
explaived in our previous article, an ubserver at the staticu
corresponding as nearly as possible to—or rather, brought
opposite—the point on the circumterence of the sun where
Venus is first secn, observes the ingress accelerated to the
max.mum extent (cide Fig. 1), and an observer neear his an-
tipodes sees it with the maximum retardation. The line
joining these two indicntes, therefore, the best direction along
which to fix Delislc’s stations for ingress, and if possible they
should be near the extremities. The path of Venus is shown
across both Fig. 1 an’ Fig 2—that is, line on the earth
oppusite to her apparent patk a.ross t «u. InFig.2is
shown the point where «he leaves the sun, from which, again,
may be drawn a paralla. line to & point near the antipodes,
the extremities giving maximum retardation and acceleration
respectively of the pLenomenon of egress. The actual south-
ern ends of tuis line are just past the visible horizun in the
two figures, The factor giving the value of the parallax of
auy place depends on the cosine of the arc of the great circle
intercepted between it and the point giving maximum pucml-
lax. This may not at once sound intelligible, but if un ima-
ginary line be drawn connecting the two points giving the max-
imum parallax, it will be seen that the piece of the base line
made availabl: by any station is found by dropplng a perpendi-
cular from that station on to this base line, and that the avail-
able piece thus obtained is the cosine we have just given, which
wag Sir G. Airy’s expression for it in his paper on the
éraqsitts of 1874 and 1882, read before the Royal Astronomical

ociety.

In ovr selection of stations, then, for Delisle's method, we
should seek to have then tosrards the extremities of this base
line, both for ing.ess or egress, and if possible ncarly on the
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lige, because obviously the height of the sun depends on
the distancoe of tho atation from tho cdgo of our visible hemi.
sphere, and wo get the height of the sun at a maximum for
any particular length of base if tho station {8 actually on the
line of best parallax.

The actual stations chosen by Sir G. B. Airy are the follow-
ing: — Alexandria, Rodriguez, tho Sandwich Isles, New
Zealand, and Kerguelen's Island. Of these, Kurguelen's
Island, Now Zealand, and Rodriguez will b found on both
maps,and may witness the eniire transit. The two former,
if balanced by some northern station, are good for Halley's
mothod, and Rodriguez is of some use for it. For Delisle's
method, wo have for ingress the Sandwich Isles, coupled with
Kerguolen and Rodriguez ; and for egress we have Alexandiia
coupled with New Z.aland and Kerguelen's Island. It would
be difficuit to pick five stations fulfilling better functions for
this transit, as we shall sco by comparing those of foreign
Governments with them. France may probably have Mar-
que-ag, St. Paul's, Siduey, Pekin and Yokanama. Uf these, it
may be secn that St. Paul's, Siduey, and Fckin may serve for
Hailey’s method. Marquesas and St. Paul 8 are pretty good
for ingress but the egress does not seem well provided for.,
Sydney is avai'able for its acceleration ; but it seems strange
that the French should not have pioposed to go to Egypt or
Syria for a rotarded egress station. America has Tasmania,
New Zealand, Kerguelea’s Island, China, and the S8Andwich
Island—tho last oaly a Delisls station proper. Germany as
faxl'] as we gather, bas Kerguclen, China, Japan, and probably
others.

The Russians may be said to have confined themselves to -

the class of observations for which they have special oppor-
tunities, that isto say, stationsin Northern Asia, near China,
for Halley's method, and Western Asta for egress retarded by
parallax. The number of their stations is very great, in fact
they have between twenty and thirty small stationg, perhaps.
They will have the sun very low in most cases, and their
work in winter must be very scvere ; they certainly deserv
the thanks of other astronomical nations for fithng up the
place they occupy. A telegraph hine 18to give the longitude
to them, and thus save some labour. I'he English stativns we
have mentioned are those equipped and sent out from Green-
wich, but io addition to these the English observatories at
Melbourne, Sydney, Ind:ia, and the Cape will, it 13 hoped, du
good work, being all well placed except at the Cape, There
is to be a special station, under Colonel Tennant, equipped
for India, but thero has been great delay inits preparation,
and absurd suggestions have made its completion now rather
a matter of difficulty.

Lord Lindsay has made up a wonderfully complete equip-
ment for a private expedition to the Mauritios, This he
means to conduct himself with the assistance of Mc. Gill. He
has msde preparations for many methods of observing and
recording the phenomena accompanyiug the transit, the detatls
of which could not be here discussed even were they all known
to ug, which is not the case.

To cometo the actual observation of the transit, we have
said that the moment of ingress and egress are the points to
notice; but in the case of similar phenomena—for example,
the transits of Jupiter’s satellites across the planet—it is by
no means easy to record the moments of contact accurately ;
it is always a matter of dread that Venus trausit observations
might be rendered valueless from a simular difficulty. Great
trouble has been caused by diffurences in the manner of re-
cording or observing previous trapsits, though, thanks to the
labours of Mr. Stone the maze of difficulties has been, in a
great measure, unravelled, With regard to the coming
transit, every means should be taken to secare uniformity in
the method of work followed by ¢ach obscrver. ‘I hoe obser-
vation of the external contact will probably be attempted by
Lord Lindsay and others, but the internal contact 1s, beyoud
all question, the principal matter. ‘The five expeditions seat
out from Greenwich may be said to be very completely cquip-
ped,and in some instances they may be catled double stativns,
taking almos: a double set of instruments, the regulator
equipment of each station consisting of a 6 1n. equatorial, ani
a 4in. telescope-mounted for carrying to a distance so as to
get a second chanco of secing the transit, obtainiog time from
the main station—a transit instrument, an altazimuth and a
photobeliograph, with their huts and p.ers, besides clocks,
chronometers, &¢. The work may be seen to come under
two heads: (1) the position of the station—i, e. its latitude
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and longitude——must be obtained with accuracy; (2) the
transit must be accurately recorded both by astronomical ob-
servations and by photography. It is not difficult to obtain
the latitude, the local sidereal time being got with the tran-
sits, the altazimuths ghould easily dis,.use of the question.
The lougitude is obteined in different ways according to the
vosition of the station, At Alexandria the Greenwich tiune
may be telegraphed, and a comparison with the local sidereal
time will at once give the longitude, the difference in time
having mercly to be converted into degrees, minutes and se-
conds of arc. At Rodriguez and the Sandwich islands the
‘ongitude will be obtained by travsits of the moon and moon-
culminating stars, and by observations of the moon’s altitude
with the transit and altazimuth respectively. We have fallen
in o expressions that are not clear to those who have not
s.udied astronomy. ‘Fhe explanation is not difficelt, however,
Suppose the woon to cross Greenwich in a certain relative
position to a pear star onenight, and on the following night
to pass nearly three-quarters of an hour further back, it is ob-
vious that she had fallen back three-quarters of aa hour in
her apparent journey round the world. Suppose then she is
observed to transit at a station West of Greenwich, one quar-
ter of an hour behind her first vecorded place at Greenwich, it
follows that this station is one-third of the distance round the
woild, i. ¢. 120 deg. west longitude, and so in proportion for
any other result. This is the principle on which the moon
and moon-culminators are used With the altazimuth the
moon is observed in other parts of the sky,so that resultscan
be obtained on nights when she is not seen to cross the
merediap, but the computation of the longitude bucomes
rather & complicated process. New Zealand and Kerguelen's
Island being fur from the equator, it is Letter to record the
moon’s place by her motion in azimuth than in altitude, the
a0 p skirting low, near the honzon. Consequently, the
altazimuths furnished for these two stations have special
attention givea to the graduation and means of reading of the
azimuth circle, which in the three other instruments is only
used incidentally, for setting, &c.

Of the equatorials, three are old, weil-known instruments,
the others are new ones designed and made by Simuws,
Alexandria bas the Lee equatorial with which Admiral Smyth
did such good work and which is described in bis celestinl
cycle. Kerguelen's Island has the Corbett and the Sandwich
Isles the Naylor equatorial :  The whole of the travsits and
Altazimuths are turned out by Simms; the workmanship of
these it is bardly necessary 1o say i8 excellent. The 4 in.
telescopes are also Simms’ work.  The plotoheliographs are,
of course Dalmeyer's—they are mounted «quatorially, being
an improved of } '» Kew instrument. ‘The duty of the photo-
heliggraph on the transit cxpedition will be to take a rapid
series of photographs ot Venus during the transit, thus re-
cording her actual apparent path across the sun’s disc at
stations where a large proportion o1 the transit is visible, At
all stations as many photographs us possible, while the phe-
nomeuon of ingzess or of vgress lasts, should be obtained.
These photographs will have to be taken by the help of
sume specinl arrangement for giving the required speed, which
has yet to be arnved at.  Jansen's method is propused, by
which ouly a spot on the plate is exposed large ¢nough to
take in Venus and a little of the sun’s limb; the plate being
turned through an angle in its own plave after each exposure,
80 83 to gei a circle of photographs round the edge of the
sun’s disc, showing Venus' movement by her positior at cach
short interval of time, say every two seconds.

The Government armugements still wait completion on
certain detwils.  The whole of the solar cye-pieces and dou-
ble image micrometers are not yet fimished, but regular
practice with the double-imsge micrometer has been com-
menced by the oflicers and other observers of the e¢xpedi.
tion at Greenwich on the automaton transit described in a
previous number.

The process of observing an eatire transit with the double
image micrometer may be described as follows :— When the
plauet is about half on the sun the two images arc brought
as in Fig. 4, the movceable image being brought into contact
with the fixed one aloug the line A, B, both above and below
it repeatedly.  This giveg the zero readsng of the micrometer,
as well as the apparent diame? of Venus. This operation
may last vight or nine minute  "Thea commences the mea-
surement of tho cusps (vide Fig. 6), the times of measurement
being carcfully npted. The apex of the cusp, or overlapping

parts of the two images is brought to internal contact with
the limb of the sun. A litt'e refiection will show that this
amounts to a mcasurement of the chord across Venus at
the points where its limb intersects that of the sun. The
length of this chord diminishes in a rapidly increasing rate,
and thus its meagurement becomes more valuable, and the
poiition it indicates becomes affected in a luss degree by
errorg in estimation each moment up to the time of contict.
Probubly five or six minutes will be ail the time availble
for this work. As Venuscomes close to internal contact the
double-image is brought to a single one by seiting the instru-
men at zero, and the moment of contact i3 observed, that ix,
the separation of the black drop or ligameat.

The measurement of the distance between the limbs of
Venus and the sun comes next (vide Fig. 6); the sliding mo-
tion of the double image being wade to act a.ong the hn- A,
B, anu the moving image being brought on each side of the
fixed ony, until the planet moves fut on tothe disc.  As the
pbenomenon of egress approaches, the above operations are
repeated inreverse order, that is to say, the observations of
limbs, contact, and cusps follow in succession.

KEAY’S COMPOUND COLUMNS.

We illustrate on page 299, a sy-tem of comp und iron
columng, introduced by Mr John A Kay, of Saint Lows,
formerly of the Baltimore Bridge Company, Baltimore, United
States, the object of which is8 to reduce cust by adoptug
simple standard patteros and connexions:. How this 1 at-
tempted will be seen clearly from th: illustrations, whih
show the mode of coupling the lengths together, aud of
making the cross girder att «chments. lo three of the detached
figares, wrought-iron coupling plates are shown above and
below the joint, to preserve the structure in case of sudden
fracture. As will be seen in the illustration, these columns
may be formed of wrought and cast iron combined, or they
may be of cast iron eatircly.

Tus Migsi~sippiand Dominion Steamship Company (limited),
raore popularly konown as the # Domirion Line,” runuing from
Li rerpool to Canada wig Belfist, have just added the seventh
steamer 10115 fl -et, beariog the title ot the Dominion, wiidh
w 1] bo commanded by Captain Bouchette. She made ber trial
trip on the 3rd inst. She ha~ been builg by Mesers. Archibald
M:¥illan and Son, Dumbarton. Her dimensions are ~—length,
345t ; breadth, 38ft.; depth, 32ft.; her tonnage being 3176
giose, and 2031 net register.  She has four decks, one of wh ch
i~ iron covered with wood. The Dominion is classed 100 Al
the highest at Lioyd's; but she is actually in strength greatly
in excess of the requirements of this clasg. She will co vy
3600 tons weight.  She hasg accommodation for 50 saloon and
1000 steerage and intermediate passengers; and possesses vay
lofty 'tween decks, which are exceedingly well lighted and
ventilated. She has fluh upper deck, unencumbered with
houses, affording ample promenading space fur passengers. Un
hthis deck is a smoking 10om, handsomely titted up, adjviniog
the bar; and the rvom formiog the entrance to the saloon 15
desigoed as a lounge for ladies. The saloon is magoiticen Iy
decorated, the pawels being in maple, and the substanttd
comforts of passengers are carcefully studwd. Commodious
acco.nmodation is wisely provided for officers, en.incers, and
others, under the deck amidships, ncluding bath ooms, and
there are als) permapent hospitals for cmigrants—a prudent
precaution bappily rarely needed. The Domtoion is fitted wih
compound engines of 400-horse power nominal, or about 130
horse power cffective, constructed by Messrs. J. Jack, Rullo,
and Co., Victoria Works. The Dominiop, which was lying in
Huskisson Dock, cleared our+hortly after cleven o'cJock on the
3cd, the work being very quickly and «fliciently done undet
the superintendence of the dock officials ; and, aftcr receiving
a pilot on board, she proceeded sbout ten miles beyond the
North-west Inghtship, near to point Lypas. The cuglacs
worked with great steadiness.  During the run back to Jiver
pool the steamer’s speed was tested by the measured mile,
which she made in six minuter fosty scconds against a four.
kuot tide, the revolutions of the cogines being ut the rafe of
58 a mioute. This gave a gpeud ot about thirtecn koots an
tour. 'Tho whole trip was cmincatly satisfactury.—Zngineer.
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A przzte for horticulturists has beea forwarded by tho
French Birhop of Cuntou to the Jrrdins & Aecltmatation in Paris,
in the shape of a plant which changes color three times a day.
There is nothing remarkable in the hues of this vegetable
chameleon, but the regu'arity with which the changes take
place is extremely curious.

Tug Socété d& Encouragement has offered the following prizes
for chemical discoveries :—Best commercial process for the
, prepmation of oxygen gag, 2000 fr, 1874. Artificial pr pam.
5 tion : f the fatty ucids or of matters alli. d to wax, 4000 fr, 1874,
1

’ SCIENTIFIC NEWS.
i
I
i
|
t

Disinfection of gas residues, 3000 fr, 1874, Drnfection and
prompt «larification of sewage, 1000 fr, 1875. Ink not attack-
ing metallic pens, 1000 fr, 1875 Economical production and
application cf ozoue, 3000 fr., .875. Fixation of atmo-pheric
mtrozen, c¢ither as nitiic acid, ammon a, or cyanogen, 2000 fr.,
1876.
cils, 3000 fr, 1877. Artific al preparsation of a compact black
dismond, 3000 I'r,, 1877. Industrial applicativn of oxygenatzd
water, 2000 fr., 1878.

Artificial production of graphite, suitable fur lead pen.

|

|

]

‘

} A mEMARKABLE paper has recently been coutributed to a

i German magazine, by Prof. Mobr, showing not only that the

" sap does not freeze in trees and plants which live through

i had winters, but also the reason why it does not ireeze. He

! says that though it is true water, as we geperally see and

| uuderstand i, freczes at thirty-two degrees, it does not do so

| when its particles are finely divided. Tropicnal plauts have

i large cullg, and these are the ones in whach the sap fr voes;

| but in plants with very small cells in which the liguid particles

i are fincly divided, there is vo freezitg of the hguids until

i after the structure h.s received injary of some gort. 'This is

; true, he says, of insects and inscct pupe. ‘Th y never freeze;
but cut o e apart, soon after the humors solidify, and on

] thawing life revives.

i

|

|

Tue French are determined to do their best in the no"
rapidly approaching Transit of Venus. They will have sta-
tions at Yokohama, Am:terdam I-land, St. Panl in the Indian
| Ocean, Chee-foo, Pekin, Noomea, Shanghai, Taluti, the Mac.
i dovald Islands, and the Marguesas. Photographing will
' form a pnncipal fuature of the expeditions, and in order to
| insure as far as pos-ible the success of this branch, a small
| observatory has beeo erected at the Luxembourg for the pur.
| pore of experimenting asd agreeivg upon the best process of
i mauipulation in order Yo obtain photographs of the requisite
i dedi acy,

{
|

In the Bulletin of the Chemical Society of Puaris, thereis a
decripti n of a curious process for obtaining colouring matter
from orgatic brdies. Aoy vegetable matter—such as sawdust,
bran, humus, tannin, sloes, & .—i3s acted on by sulphur and
caurtic soda in « furnace.  Sulphur tted hydiogen is hiberated
in large quantitics, and the vegetable substance, whatever it
may be, is rendered soluble in water, to which it imparts a
strong colour, varying with the sub-tence employed.  These
solutions are employed as dyes, which are fixed by passing
the fabric through buling bichomate of pofhsh.

Tuz following information will be of interest and importance
to tie posses-ors of fir trees, of swhich there are many 1n Scot-
land. In the juice of fir trees, between the wood and tre baik,
th ve s a erystalline substance call d coniferin.  ‘This is what
chiemists call & glucoside—that is, a substance which remdily
breaks up i ito wape 8. gar, and sume other variable substance,
When this conifenin is acted upoun by oxid zing agencics, 1t i~
easly converted to vanillin, or the chemical principle of
vanlla. A few grains of this chemical principle 1s sufli ient
to flavour at least a doz'n ice pudding«, The juice of an
ordwary sized fir tree contains enough coniferin to make_five
wuincas worth of vamilin, This last triumph of chenns{ry is
the result of researches made 1 Dr. Hoffmuan's laburatory at
Berhn, and commnupicated io a letter which has been placed
. stourdis osal by a g -ntleman who was formerly professor of

chemistry in Edinburgh,

Is answer to numerous inquiries, Mr. S. P. Sharples, Mas-
sachusctts State assayer, has givenin the Hostn Journal of
: '(,leemulry a br.ef description of the process of nickel plaung
The patent is »till before the comts, and no decision hus been

seached in regard to it  The double svlphate of ni kel and
ammonium, which is the falt that §s generally ured, mav now
Le had in commerce almost pure. It {8 mnufactured on a
largs :cale by Mr. Joseph Wharton, of tamden, NJ, who
controls ths American nickel market. Cast nichel plates tor
snodes may bu obtained from the samo rource, the anodes
should considerably exceed in size the articles to be covered
with nickel. Any common formn of battery may be used.
Three Daniell’'s or Smee's cells, or two Bunsen'-, counected for
intensity, will be founi to bo sufticient. The battery power
must uot bie too strong, or the depo-ited nickel will be black.
A stroog solution of the sulphatv is made and placed in any
suitable vessel ; a glazed stoneware pot answer. very well of
the urticles to be covered aie small.  Across the top of this are
placed two heavy copper wires, to one of which the articles to
be covered are suspended, to the other the anode. The wire
leading from the ziuc of the battery must then be connected
with the wire from which the ar i es are suspended, the other
batt ry wire being conoccted with  «anode.  In oider to pre-
pare the arti.les tor coating, they * »ast be well cleandd by ficet
scrubbing themm with caustic sodu or potash, to remove any
grease, and then dipping them for an in-tant in aqua regit and
afterwards washing thoroughly with water, t+king ¢ re that
the Land does not come in contact with any part of them.
This is accomplished by fastening a flexible copper wire
around them, and haodling them by means of i1, The wire
serves afternands to suspend them in the bath,  If the acticles
are made of iron or steel. they muet be fizst covered with a thin
coat of copper.  This is best don « by the cynnide bath, which
is prepardd by dissolving precipitated oxide of copperin cyanide
of potassium. A copper plate s used as an anode.  After they
are removed from the copper bath, they must be washed quick-
Jy with water and placed n the mckel bath ; 1f allowed to dry
or become tarnished, the pickel will not adhere. Great care
must be ased through the whole process to keep all grease,
dust, or other dirt from the aiticles to be covered, or else the
result will be unsatisfactory. ‘Tho whole process is one of the
most difficult that is u-cd in the wits, it bang far casicr to
gilo, silver, or copper an article than to nidkel at; but if due
care be taken the results will amply pay for the trouble.

AvoTaer Barroox Exeepition.—The failure of all North P'ole
expcditions to discover the secret of the Arctic nugions has
stimulated the Acronautic Socicty of Pans to attempt an
Arctic balloon voyage., Extravagant a- the notion may appear,
1t is not more extravagant than Pwf. Wiee’s projoect of cross-
ing the Atlantic Ocean ia a halloon., One advautage of an
aviial North Pole voyage is the temperature of the Arctic
regions, which prevents theescapy of gas from the bulloon to
such a degree thatit is supposed to be quite feasible to con-
stract & balloon whick will last a three mouth's voyage.
Another adiaatage is the absence of darkness in the Northern
regions. 1f the balloon leaves in the rummer time, the sun
witl illunine the heavens duneg the wholetnp.,  Then, agaio,
the p rmauencyn the direct on of the winds around the re-
gions of the North Pole would be another point in favour of
the trip to the North Pole over that actoss the Atantic.  The
rize of the pro, osed balloon is fived at about 18,000 cubic
metres. It is calculated to carry ten men, three mouths' pro-
vi:ions, apart from the ballax, a number of i. struments, an
anchor, and a dragging rope, which will touch the ground
shouid the balloon sink too near to the earth. Anicg nious
arrapgement has also beca mado to prevent the bulioon from
rising higher than 800 metres, or abont 2,500 fect, The boat
of the baltoon isto be tined with sheepaking nnd heated with
lamps, so that even if the temperature should fall to 32 deg.
below zero outside, it wall be 5 deg. above z-ro iorite. A
vessel is to carry the mep, the barlovn, and the 1 .gredients for
the manutacture ol the necestary amount of gnz to about
seventeenth degree of latitude, This will laave a trip of
ubout 300 miles to the North Pole for the balloon to acc m-
phirh , and the voysge there and bick could be made within
twenty days. Everythiog, however, is to be prepered for a tull
three months' wrip,  The centerprise is exciting unusual in-
terest amovpgst the scicat fic men of kurope, aud iy, indedd,
oac of the toost wonduiful schemes ever conccived by the
huwman mind.

A LarGE number of sewing machines are sent from Canada Q
o South America. One house proposes to send an Agent to
Lima.
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CANADIAN WOODS.

Capada bas often becn called, and is undoubtedly looked
upon very much as, a wooden country. Thws is to a great
extent true, witness our vast exports of lumber, our wooden-
rail railroad, our wooden houses and sidewalks, the saw-mills
on almost every stream—almost the only piece of iron in
which is the saw. It is by no means a bad thing, this wood ;
but do we make enough, or the best or it? We are led into
makiog these remarks by certain :tems which have recently
apptared in the scientific and daily press. Some of these
passsges force upon the mind the fact that there are yet un-
developed in Canada, resources for several flourizhing branches
of ind istry. There is & considerable trade done now in the
New Eogland states in the exportation of cur.y-comb and
other handles to Birmingham. Now this trade would be
eminently guitable to Canada. We have more and better wood.
we have cheaper labour, we can send the freight more cheaply,
Sach an industry as this could not help flourishing if it were
once establiched in such favourable localities as the Eastern
Towuships or on the north ghore of the St. Lawrence slong the
¢dge of the Laurentian hills. Wood of finest kind for the
purpose is, especially in the latter locality inexhesustible,

manual Jabour is very chieap, so much so that it goes off two
and three hundred miles in search of work, and lartly water
sufficient to do the lathe work hundreds of times over is run.
ning to waste in every river that tumbles dowa from the

Laurentides into the valley of the St. Luwrence. It scems g
pity that for want of energy or from lack of knowing how to
use what wo have such opportuvities should be lost. The
trade in handles might be developed to a great extent. Handles
for hoes, axes, carpenters' tools, curry-combs and other small
things of the kin ! could be turned out in quantitigs to supply
the world and at a price that would defy compelition. At
pretent a traveller might go from dMontreal 1o Qu-bec in winter
along the valley of the St. Luwrence ant among the hills
bordering it and see no sign of productive industry. Far
back in the woods the lumberers are at work it is true, but
their labours must come to an end at last when the pine suit.
able for exportation has been exhausted. Such industry as we
have mentioned would, however, clange the face of the country
and present to the traveler's view scores of small and large
mills turning ou!, not crude material, but & manufactured
article of universal demand. It would be necessary to pay
particular attention to turning out a good article, and a neat
one. The Americans are proverbial for the necatness and
lightness of their manufactured articles, and if we would com.
pete with thew, even with great advantages on our side, we
must be careful to supply patterns not inferior to theirs.

Another article of special demand now is wood suitable for
wcod engraving. There is a great scarcity ~f this now in
Europe. Boxwood cannot be procured in sufficic nt quantities.
‘What is required is & wood sufficiently hard to stand printing
from and not too brittle. Experiments are being made now
with many differend kinds of woods but not with much success,
1t may be that we have no wood that could snit this purpose,
but when one remembers the larga collection of different
Canadian woods prepared for the great exhibition in London
it seens highly probable that atnong them: all there should be
some that might be adapted to this purpose. There is no
doubt but that no small reward will repay the labours of who.
ever may succced in producing wood suitable for engraving
in pieces large enough to suit the trade.

§till another industry, the manufacture of paper from wood |

pulp. The arguments used in the previous case, the enormous
quantity of raw material of every description, the unlimited
water power, the cbeapuess of labour, the proximity to a grand
outlet by the St. Lawrence,—all point to the valley of the
St. Lawrence as a locality where such an irdastry should pay
if it pays anywhere in the world.

GIGANTIC CUTTLE-FISH.

Our lact number contained & short account of an encounter,
on tbe shores of Newfoundland, between some fishermen and
an cnormous cuttle-fish. Since that accutrence another of
these monsters, little inferior to tho former one in size, bas

been taken in a herring net, by some fishermen, in Logie Bay, i

near St Joha's. Theimmense armsof the creaturs were rend-
ered almost powerless by the folds of the net, but such was its
power that the men hsad a serecro struggle to capture it, and
indeed could not do so until they had succeeded in severing
its head from its body. The entire body of this monster wes
brought to St. John's and photographed. An excellent sc-
production of the best photograph appearcd recently in the
Fild, showing the anterior portion with the beak aund all the
arms, We produce this illustration on page 307. The body
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of this specimen measures 8ft. in length, with agirth of 5ft.;
tho two longest tentacles 24ft. and the 8 shorter arms each
6ft.in length. The formidable, horny, parrot-like beak is tho
sizo of a mau's fist, and the sockets of the prominert eycs givo
adiamcterof 8 inches. Steps have been taken to preserve this
the first entire body of one of these ocean monsters ever cap-
tured. Many previous attempts, however, have been made to
capture specimens of thego creatures., A gigantic calamary
was encountered by the French corvette dlecton, between the
islands of Madvira and Teneriffe, The monster was found
fluating at tho surfaco of the water about mid-day, Nov. 30th,
1861. It was attacked with harpoons and with fire.arms,
neither of which made much impression on the yiclding flesh.
One ball, however, had a marked effect, the creaturo imme-
dintely on being struck discharging a quantity of foam mixed
with blood and giving out a strong musky odor, which was
plainly perceptible all cver the sh’p. A noose was at length
made fast round the body of the fish, but when a large portion
of the weight of the body began to tell on the rope the softness
of the lesh was such that the cord cut through it, and thus
only the posterior part was brought on board. The remaiuder
with the head and arms disappeared immediatetly, ‘I'he
attempt to capture this enormous creature lasted during three
bours, this length of time giving opportunity to M. Rudolphe,
one of the officers, o make a sketch of the sceno. The length
of this calamary was estimated by those on board the Alecton
atabout 30ft., of which 18 or 20 belonged to the body. Itis
supposed that these monsters are by no means rare in the deep
waters of the ocean. Unlike whales they are not compelled
to rise to the surface for air, and their powerful organs of sight
enable them to see and avoid approachiog ships, The nature of
their food has not yet been determined, but on the other hand
there is evidence that they are themselves an easy prey to the
physeteridal, or tootbed whales, these latter having been fre-
guently seen with arms of cuttle-fish, thirty and forty feet in
length, depending from their mouths.

CREMATION.

Perheps no single subject has lately been so fully discussed
in public journals as that of the disposal of the humun body
when it has served its purpose and become something which
nature insists shall be put away, but to which the minds of the

survivers cling as to the only remaining part of an object of

the dearest affection. The present system of burial is one to
wh ch our minds have become accustomed and from our read-
ing and from association we have become accustomed to look
upon the place of intcrment with certain feelings of grateful
sentiment. 1t is now preposed in the interests of surviving

humarity to discontinue this mothod, especially in the case of

urban population. It is found that cemeteirics are yearly be.
coming less remote from the towns and the effect of this is
marked upon the mublic health. Many propossls bave been
made to obviate * tate of aflairs but the one most generally
accepted as feasible is that of cremation, or buroing, Many
scientific men in England and elrewhcre have advocated this
system, and we illustrate on page 206 the method devised by
Sir Henry Thompson, a leadiog English scientist, to effect tho
propose. result. The matter has been thoroughly discussed,
found practicable, and even adopted to a certain extent. At
Zurich, lately, 2,000 persons formed themselves into an Asso-
ciation for the promotion of this system and a society is stated
to have Leen formed in New York for the samo purpose. The
chief obstacle to any change in this matter lesin the sentiment
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which has been formed in the human mind by habit continued
through countless generations, and it is questionable whether
it will evor be possible s0 to overcome tbis fecling that crema-
tion may occupy the place now held by intermcnt. It is
argued tlat cremation is but hastening the slow combustion
which we call decay, that the expensc attendant on funerals
will be much lessened, above all that eome change is necessary
in a eanitary point of view. The lastargument is the only one
of very great force, and there is no denywng that cases of rlow
poisoning, aud of the inducing of fevers 1y water and air coa-
taminated by the proximity of graveyards are of every-day oc-
currence. It is a question which rumains to be solved, whether
more etringent regulations concerning interments, or cremation,
or some other systems shall put a stop to this evil, As we
stated above, however, it is more than probable that, except in
isolated cases, the force of habit and of scntiment will prove
stronger than the most cogent and undeniable arguments of
science.

PLASTER OF PARIS.

Plaster of Paris, so-called from its having been first exten-
sively prepared near Parig, is tho term applied to ground and
calcined gypsum. Gypsum is well knowa in the furm of ala~
baster, and the uses of p'aster as a fertilizer and for numescus
other purposes are too well kuown to need description. Ordi-
nary gypsurm is a salphate of lime and contains, in round num-
berg, in 100 parts, 463 of water, 323 of lime aud 21 of wat:r,
The commercial valuc of plaster, as regards the manufactore
of cements, &c, is derived from the fact that when gypsum is
heated to 2129 Fah. it begins to lose the waler it contains, and
at 272© Fab, it parts with it entirely. If it be now with-
drawn from the heat and powdered and mixed with waterit
combines again with the quantity of water it previously held
and again becomes solid.  The Jargest and best deposits of gyp-
sum on this contioent are found in Nova Scutin and New
Biunswick. Theso are extensively worked, the export to the
United States amounting to over one hundred thousand tone
annually. Two of these quarries, one at Wentworth, near
Windsor, N.S., and the other at Hill-bore’, N.B., supply with
gypsum the large plaster mills of Messrs. Wotherspoon
Brothers, New York. We give on psge 303 illustrations
of these mills and of the processes employed. The illus-
trations are from the Scientific American. The crude gypsum
which, when brought t» the mill, is in masses weighiog from
20 to 100 lbs. or over, is broken up by the hammer into pieces
rather smaller than an ordinary paving stone, and throwa by
the workman into the cru:her. This consists of an upright
shaft expanding below juto heavy iron cogs, which turn inan
exterior iton sbeli, as seen in Fig 1. Thestone is here rapidly
reduced to powder, but not yet sufficiently fine for the calcin-
ing process. A pulley below conducts the powdered m terial,
by means of cleats revolving in an inclined wooden pipe,
termed o conveyer, to the floor above. This style of conveyer
is used in flour mills, and is located on the 1 ft of the crusher
in the engraving, Hete the croshed plasteris fed by a hopper,
iike wheat, to a burr stone mill, which reduces 1t to a fine
powder, ready for the calcining process. Another conveyir,
similar to the one described, cairies the fine raw plaster toa
bin at the top of the building, where it is delivered in succes-
sive charpes to the kettles, These, as shown in the illustza.
tion (Fig. 2), consiet of large cast iron receptacles, capable of
holding 45 barrele as a charge. They are sctin brick furnaces
and their boltoms are conttructed in a peculiar manner and of
stout iron, to withstand the heat of an anthracite fire. Revolv-
ing stirrers, almost in contact with the bottoms and sides, ars
kept in motion to prevent caking.

Caie and skill arc rejuisite in the calcination process, to
avoid either over or under burning. If a1l the water be driven
off, tho plaster will not harden go rajidly as that which has
been heated f0 lung as tho tumultuous expulion of vapour
lusts ; and if only half the contained water bo expelled, the
plaster will bave entirely lost its power of hardening with
water Properly caleined gypsum scems to retain oge.fuurth
of its combined water. When the calciner jidges the process
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* HEAD, WITH ARMS AND TENTACLES, OF GIGANTIC CALAMARY, (Megrloteuthes Harvegr, 5. Kent.)

. (From Loggic Bay, Newfoundland )

to bo complete, the calcined plaster is drawn out into a bin, the eme.alds found mn Columbia, The lease expires shortly,
where it is conducted to the bLolt, which is a revolving vylin- ' and the Government think they can got better termsin the
drical drum made up of three diferent finenesses of wire cloth open market for a fresh contracet, than by granting a renewal

set on an incline. ‘I'he finest sicve is hrst encountered, aud to the present leascholders. The annual payment now is
then the material falls upon the othersin turn,  Directly below, ' 14,700 dols (£3000), for which the Government bound them
corresponding to the width of cack purticular fincuess of the | selves to prohibit the wolking of any other mines existing in
sieve, are bins which receive the calcined plaster of three de- | the territory of the Union.

grees of fineness, known as superiine, casting and common 1 Little, hitherto, has been known respecting these mines,
From these bins the acticle is rapudly sboveled into barrels | although by far the greater quantity, and certainly the finest
and packed for the trade. j cmeralds which are sold in Europe come from Muzo. "Tho
French compavny has taken precaution in concealing its history

~ 1 Spe 5 : srprisi apitalists
THE EMERALD MINES OF MUZO and prospects, lest more euterprising capitalists should cast a

hungry cye in itg direction and successfully compete against

Within four days’ journcy from Bogats, a Frevch company | it when the dying lease exprres. But ler Mujesty's Charge
has been enjoyinyg a monopoly for the last ten years of all the | d'aflaires, Mr. Bunch, has said that,  notwithstanding the
emeralds found in the neigbbouring wines, and indeed o3 all | cxpense of working, its finapcial condition is prospirous,’ and
h"‘—-l—_—
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. relies during their struggle with the Spaniards
- thi~ be as it may, the mines of Muzo were worked soon after

Y —

]
wo may fairly assume that its dread of foreign competition is
no insignificant ~ign of th= profitable character of its opetations.

Tho mines wire known a. d werked long before the discov-
ery of America and the conquest of New QGranada by the
Spaniards. When sn exgedition arrived in that part of the
country, about 15653, to reduce the tribe Los Muzos to the
S, anish rule, theso Indians were found to [ossess a large
quantity of cmeralds. It is, how.ver, not easy to eco how they
wotke d the mines s they hiad no tools of irun. It is sujpposed
that they had found the stones in the bed of the mouatain tor-
rents ; for 1t rometimes occurs that the winter raing produce
great land slices which lay bare large veios of cmeralds, the
stones in which are washed out by the waters. But repott
spraks unfavourably of the quality of thege gems; they re-

. semble thute which are still found i+ the Indian burial-places,

or in the lakesnty which the Indians used to throw thoir
Let, however,

the arrival of the Spamards on a large scale, both in the open

- air, and by mean-~ of subterrancan gall rie~; but about the

middle of the cighteenth century, the mines were abandoned,
no one knows why. And it was not until the war of independ-
ence and the expulsion of the Spaniards that workiog opera-
tions were again resumed. The mines were naturally taken
possession of by the Republic, and let out to individuels and
companies,

In 1844 a Columbian named Paris carried a large quantity of
emera'ds to Europe and the United States, many of which he
sold for consid: rable prices, He died a rich man, In 1864
the French company already named obtained a grant of the
mines for ten ycars. The company is now in possession of
Muzo, where the works are directed by a French engineer. 1n
the opinion of this geutleman, the mouatains of Muzo are very
rich in «merslds, the quantity hitaerto extracted being almost
inappreciable. The principal mine now in work is pierced in
eve v dirce'ion by galleries made by the Spaniaids  Since
1825 it has been worked in the open air, An immense number
of gems have been found, many of them of great value,  After
this mine shall have been exhausted, whicn will not bo for
many years, not a thousandth part of the ground containing
emeralds will have been tor ched

T'his consists of a chain of mountains, which extend beyond
human sight  Abort two days’ journry from Muzo there is
another mine called Lasquez, which was just touched by the
Spaniards, and is + vidently very rich. All this ground inclnd-
ing Lasquez, bears traces of 1he presence of the Spaniards, and
as the geological formation is the eame in the whole n. _hbour-
hocd, it is clear that *he day is fir dist'nt before these moun-

hins will be exbatow d.

The mountiins of Muzo belong to the lower formation of
chalk. ‘The smeralds are found in two distant layers; the first
or upper one composed of a calcarcous bitumen, but hard and
commpact These two layers are generally separated from each
other by a distance of from seventeen to twenty-two yards, In
the upper layer are found the vein: which yicld the “nests”
of emeralds—that is to ray, 2 number of these gems massed
together. But after one of these nests the vein disappears,
being crossed by others of a different kind, which run in a dif-
fer«nt direction to those containing the emeralds. There lutter
veins are called “ceniceros,” from their 4ghy colour; they are
gener:lly horizontal, while the emerald vcins are perpend-
icular. They all ron from N. E to SW. The veins of the
Iower layer are more regu'ar, and are followed for fifty to sixty
yards, and even mere. ¢ Nests ” of emeralds are seldom found
in them, but they are more easy of extraction. When veins

- of fluor spar, well crystallised, are met with, the emerald is not

far off ; the presence of rock crystal is airo a good sign, as
likewise that of a pretty pyramidal-shaped stone of the color
of honey.

‘The mine of Muzo is w rked both by galleries and in the
open air ; the latter method, although more expensive, is more
profitable, in consequence of the great irregularity of the veins,
which are thus more easily got at. The emeralds now extracted
are sent priacipally to Paris, where they are cut; an operation
which causes them to lose more or less of their weight and
rize, according to the degree of crystallisation and puiity. It
15 impossible to determine the number of carats aunually taken
from the mines of Muzo. The production is very variable,
depending upon the number of vein, which u.ay bo found, and
their richness. Whole months may pass without a single

a few days. 1t is also impossible to fix the mean value of a
carat of emerald, as when the stone is large and of & very dak
colour and perfectly pure (which latter condition is extremely
rare) it may be worked up to £20 a carat, whi'e stones of a
light colour and full of flaws, and divided into smal fragmnts,
are not worth 563, a carat. Theso are there cailed # morallus,
and have scarcely any value. There arc no means of ascertmin.
ing the mean annua! quantity of emer:lds which has been
previously or is now procured. That is the company's seurndt,
which it takes care to preserve.

CHINESE PROGRESS.

According to officinl despatches, great improvement is being
effected in many Chi cse ports and cities. Thus with rogard
to the port of Chinkiang, we learn that its general condilivn
is satisfactory. The marks of progress as regards material
comfort throughout the place are very couospicuous. The
houses aro of a better appearance, and approach more nearly
to the civilised idea of what such domiciles ought to be  The
suburbs of Chinkiang are also incrensing rapiuly, especially in
the direction of the British Conce sion. Land, in favourable
situations, it is stated, realises as much as 6104, an acre, and
even 800/. have been known to be refused. It is furthor re.
marked that without the town farmhouses of substantial brick
continue to be built, and replace the mud-plastered reed-hovels
at first erected by the cultivators on their return to ther ap.
cestral soil. From Shanghai we also get news as to rccent in.
dications of advancing enterprise there. Telegraphic wires
now intersect the setticments in various directions, and s
scheme is also under counsideration for facilitating passe: ger-
traffic by means of a tramway, to b: laid bitween the ¢ treme
limits of the American settlement of Honkew and the native
city. A concession hag, mor over, been obtamed for tac con.
straction of + public roadway, between Shanghai and Wururg,
by a private company of sharcholders, who have taken no
particular pains to conceal their inteution of eventually con.
verting the line into a tram or railway for passenger and
goods traffic. ‘The Laud Regulatiors, & code which has grown
out of a geries ot modifications made from time to time as ar.
curastances have rendered it necessary duri :g the past thirty
years, bave latterly heen found defective, and a recommenda
tion has issued from a public meeting of the ratepayer that
the whole code shovld be reformed. The consul at Shanghai
also allud-s to the Chinese arsenal at Kao-Chat g-Thiuo,an
important establishment, employiog a number of fuiugn ar
tificers and about 1,300 natives. Considering that it has onl.
been in working order for about five years, a remarkable efi-
ciency has becn attaineg, in the construction of vesscls and the
manufacture of arms and machinery. The Chiuvese Govera.
ment has also made great improvemenfs in lighting and
buoying the approaches to th- port of Shangbai. Amongst
other improvements, new bar-raatks have been sub titated for
old ones on the Yangtzsc; a new lighthouse, with divptae
light< of the fourth order, has been opened at Wusung ; ands
buov has been substituted for a blockhouse beacun, washed
away at the entrance of the Yangtzse, There are mauy coal-
mines iu the district of Kelung, but the way they are worked
is most primitive. In fact, it is stated tbat the so-called
mining ie little more then a scritching of the surface in a few
places, the real coal-beds being left practically untouched. Tte
ventilation of the mines is left to itself, and 1t is said that oo
system of pumping out the water is employed. Fircdamp is
unknown, but accidents frequently occur, 1n consequ uce of
the side or roof falling in. ‘The quality of the coal has been
favourably reparted upou by competent engineers ; 1ndeed, #
is stated that Kelung coal, for houschold purposes, has w
superior. ln China there is a great disinclination to utileg
machinery in the working of these miues, enterpiise vewg
greatly wanting in this respzct.

LUMBERING ON THE SUSQUEHANNA.

Our illustration on page 302 represents a busy sceno of it
building un the Susquchanna river. Gangs of men are bus)
at the different operutions of hauling logs and patting tugetb
the rafts. Across the stream an Erie express train ru:hes
along. The illustration is from Frank Lesiie, aud is a prtiy
faithful delineation of some intcresting poiats in the progres
of American mechanical industry.

emerald being f.und h‘lo 100,000 carats may be produced in
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REVIEWS,

Tgs TrcuNoLoGIST, OR INDUBTRIAL MoxTHLY, FOR 1874,

The January number of this standart journal, iesued by the
Industrial Publication Company, 178 Broadway, New York, has
reached us, and, as usual, it is filled with valnable and jnter-
esting fuformation. T'he table of contents givesa li-t of nearly
fifty important articles, not including mere curient items of in-
formation, of whrch there are seven or eight columns.  Of these
articles nineteen areillustrated, the illustrations includjog two
flll.page engravings, printed in colors. Inlaoking over its
pages, onc is struck with the clearncss and simplicity which
charact-rize the descriptions of new machines and processes;
the carnestness and vigor of tho editorials, a 1d the spiciness of
the nuws items. Those of our readers who are interested iu ln-
dustrial progress, ought by all mecans to examine this periodi-
cal, which may bo obtained of any news agent, or direct from
the publishers. It is the cheap st industrial journal published
in the U .ited States, the subscription rate being only $1 50
per year, or fiftcen cents per single number, for a large, thirty-
cight-page magazine.

PoroLaTiON AND INDUSTRIES oF KaNSAS.—EXTRACTS rioM THE
Axnuat Repont oF Tae Kaysas State Boarp oF Acricut-

tomE, POR 1873. By Alfred Gray, Secretary

Judging from these extracts, which in them<elves form a
large pamphlet of 111 pages, the original report must be an
exhaustive blue-book of great importance. The first extract
has reference to the censusof the State, which was estimated by
counting from four to six persons 1o each vote for Governor at
the clection in 1872. The result is belioved to be reliable and
gives a population of 610,863, showing a yearly percentage of
gain for three successive ycars of 22 54. Statistical tables re.
lating to the agricultural products follow, showing the number
of acres under cultivation in each towaship and the average of
each principal crop. Then follows a roport on silk culture as
conducted in Franklin County of that State. The number and
value of the live stock in each county is also estimated and
suggestive remarks on the subject are added. The report con-
tains, also, directions to intending scttlers as to obtaining Gov-
ernment lands and concludes with statcments of business, of
public interest, tiansacted uring the year by the various rail-
road companies.

WATER LOCOMOTIVE.

This is a star*>"og and apparently absurd ides, but a French
civil engineer, of. A. Huet, advocates its pos:ibility most
strenuovsly, and, what is more, backs up his theory with most
recondite and laborious mathenatical demonstration. One
may, however, prove almost anything by figures, sv that any
wmount of theorctical demon-tration does not advance it
materially to practical accomplishm-nt,

The idea is, bricfly, that it is a mi-take for ships to have to
force their bulk throush the water, meeting thereby the large
opposirg surface of water and a slidiug friction over the who e
of their immersed surface. 'This, M. Huet holdy, is as great a
mistake as if we were to dis ou..t our railway carriages from
their wueels aud drag them, like sledges, along the rails,

He boldly puts forth the theory that vesscis should be
mounted on rolling drums, that these drums should give prin-
ciplly the power of flotation, and that they chould b diiven
rouud as paddles to mave the ship furward. We should iu this
way bave u floating 1 ~omotive monnted on its suppor ing
wheds or rollers.  The ve-gel would offer no resistance but 4
rolliog ne, to mation, and the whole of the supported weight
of the ship wonld be used as useful pressure to give adhesive
fricticnal effcct to the rollers. In this way M. Huet affirms
that a velucity equal to our traing might be attamed at sea.
Tb's is certuinly a prodigious leap in advance. We have by no
means reached our limiu of ii, vention yet, at any rate

I7is sumoured that rich gold findings are being made on

Lake Winnipeg. Several parties are out prospecting, | technic (Americany Lullztan.

PAOGRESS OF TECHNICAL CHEYISTRY.

Amongst proofs of progress in the above department of ap-
plied scicnce is the production of the Balts of Potasea. ft
was long ago for-tuld by Chemists that the Salts of Potussa
would be obtained directly from the mineral kingdom. in.
stead of fndirectly throuph the ashes of terrestrial vegetation,
but the prophecy was not fulfilied untf® 1861, when the com-
mercial production of Potash f rtilizers and Chloride of Pot.
assfum began at Stessfurt mine, The following year the mine
of Lvopoldshall, iz tho Duchy of Anhalt, was opened, The
deposit at theso places consisis of beds of comm i salt, in-
terstratified with small beds of Carnalite, the hydrated double
Chloride of Potassium and of Mognesium, and Kieserite, tho
hydrated sulphate of Blagnesia,

B-side these are found Kainite, the hydrated double.sul.
phato of Potassaand Magnesia, Chloride of magnesium, and
Sylvine, the Chloride of Potassium, the latter merely in pocket.
Existing distributed throughout the depovit are boracite, acid
borate of magnesia, chloride of magnesium, tachhydrite, the
hydrated double chloride of cilcium and magnesium ; abhy-
drite, the anhydrous snlphate of lime, aud antracanite, the
hydrated double sulphite of soda and megnesia ; carnalite kai-
aite and tachhydrite contain small quantities of bromides. In
1867 the yicld of pota sa ralts in the mines was 3,350,000
centoers, number of laboratories 16 ; in 1872, the yicld had
risen to 10,284,000 centners, aud the numbers of laboratories
had increased to 33. Kleven hundred miners and three
thousand laborers were employed, and tha {opulation, only
two thou-and seven hundred in 1861, had become twelve
thousand.

Regeneration of mangaune-e is another of the resulis of the
inventive talent of chem-tx  As is also the production of
kerosene from lignite, Thefirst attempt made in Germany to
distil off the oleaginous products of bituminous coal resulted
in failure, but more reccutly a siufficient measure of success
has been realized to drive the products of Amecrican petroicum
out of the markets of the little State of Saxe. and also out of
those of the Kingdom of Saxony and of a portion of Austria.
This suce:#s is ascribed to the employmen: of one variety of
coal only, the lignite, and the adaptatior. of the process to
that varicty, ivstead of, as formerly, cndeavouring to distil
kerosene from all varieties including Litumioous schist, bog-
head, &c., in siwilar apparatus. Indeed it wcaid seem that
but few of the lignites prove profitable, ani thes: from quite
restticted localities. The product may be estimated at 100,000
centnets of parafline, 300 000 centners of kerosene, and 90,000
centners of second quality paraffine. The latter is used in the
manufacture of lubricating oils and illumioating gas, and is
mixed with wax and steariae in candle making, For the
sare purpore the fivst quality of paraffine is used without ad.-
mwixture. It is al-o employed instead of butter in the beet
sugatr process, und insted of wax in the makiog of childr n's
dolls, an i the impr gnation of the w.od of matches.

Azstificial madd r dye also evidences the importaii ad.
vauces making in technical chemistry. Madder, the culouring
matter extracted from the plant of that name, the Rubia
tinctoria of botanists, is largely produced in Germany and
France, and an idea of the total value of tho product .uay per-
haps be fuund in the fact that in tha French canton of Vau-
cluse alone, madder yields annually from 7 to 8 millions of
thalers. The colour of the extruct is duo to alizarine, which
can bo obtamned from it in red silky crysta's, snd this sub.
stance two German chemists, Graebe and Liebermann, were
able to convert into anthracene, a hydrocarbon derived from
vas tar, Before the year 1868, in which they made this dis-
covery had expired, they were able to reverse the experiment
and convert anthracens intoalizarine. They thus became the
founders of & new industry, the manufacture of artifical aliza-
rine, which, since, 1870, has s0  extended itself, that there are
from ten to twelve manufactories in Germany, and parties in
Eogland and France have begun the business. In 1872, the
yield was 22,000 centners of artifical alizarne paste, valued at
four millions of thalers. Gas tar contalus abuut 5 per cent. of
anthracene, and is sufliciently ab.ndant to furmeh all the
alizarine demanded by the dye works Although the patural
madder red still competes with the artificial, yet the competi-
tion cannot last long, and it is probible thatin two or three
years the cultivation of madder will cease—~From the Loly-

|
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WHEEL-CUTTING MACHINE AT VIENNA. | wheels, up to 3 ft. 9 in. in diameter for iron, and 5 ft. 6 in. for

" wond, aud of widths varying from { in. to 10 iy

The illustration given above represents a wheel dividing and | ‘T'he motion is transferred from the overbead gear by meass
culting machine, which formed 2 part of the large collection  of the two small vertical pulleys to the hotizontal rope pulles
of tools exhibited at Viemne by the Chempitzer Werkzeug- on the machine, which drives, by means of spur wheels, tbe
wmaschinen Fabrik, formerly Joh. Zimmeimann, of Chemuntz  spindle carrying the cutter.  This spindle is fixed to a slide
Tnis machine is adapted for cutting wood patterns, as well as which is moved horizontally, but only in one direction,‘by
for the softer metals, such as brass, zine, tin, &c., in which means of the gearing in connexion with a screw spiadle, whilst
case a cutting tooth is used, whilst the cutting and shaping of the slide has to be moved back by hand after the whecls bave
cast and wrought-iron wheels is effected by means of a rose  been put out of gear.,
cutter. Both these tosls are provided with the machine,  The wheel to be ent or divided, is fastened tothe disc showa
which is capable of uttiuyg all (lassus of spur, buvel, @l wonln  1n wie cugraving ; oo the shatt of this disc is mounted at tha
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other end the large spur wheel, which gears into an endless | PUBLIC BATHS.
screw sliding upon a shaft running alongside the bed of the

machine. One of the handles shown on the right-hnand side | Tho low death rate ot the enormous city of London is one of
of the ma(:hine is used for turning this shaft, and b): diffcrent- ' the most interesting fucts in modern -cicutific and medical
ly arranging tho change wheels on the left-hand side of the experience. One of the secrets of this satisfuctory condition of

(January, 1874,

!

machive, any desired pitch may be obtained. The accond | things will be explained toa certain extent by our illustra.

handle on the right-hand sidc of the machine is used for work-
ing a screw by means of which the whole tool-holder can bo
moveid forward and backward doring the «peration of cutting
screw wheels.

ANOTHER RAPID TRANSIT SCHEME.

A mechanic of Bridgeport, Conn, Mr. E A. Coggeshall, pro-
poses an elcvated rapid transit railway for the city., His plan,
which we illustrate on page 311, i8 to occupy about cight feet
of one side of a street with two clevated tracks, supported on
two rows of ornamental wrought-iron columns, the outside row
to stand eight feet from the curb. The vpper track is to be for
steam.car:, and three teet below he p opores & track for horse.
car3 carrying way pasgingers.  All the cars are to run up one
street and down avother, a block apart. “hould it be neces-
sary to have an up and down track on each avenue he would
occupy eight feet more of the street, wita another row of
columne, as bi fore described, and construct doublo tracks, run.
ping all cars on one tiack the same way, thus avoiding the
pos-ibility of collisions.

He would have a station at one corner of every block for the
way passengets, and one for the through line at every six
bluckr—the depots on the through being one story higher than
those of the way line, which will be suspended from the struc-
ture, and no obstruction of the sidewalk except at the foot of
the ~taircase. Passengers could alight at the stations of the
through Jine, de<cend fo the way siation below, and take the
way-car to aby point they may wish to stop at. By having
covtinuous 1aile with hard rubber between them and thar

bearing, all noise would be obviated, and the trains would run |

comparatively quiet. The way-cars would be about twelve
1ect above the strect, and suspended from the lower track, the
motive-power bring placad dircetly on the top of the car and
working on the same principleas an ordinary locomotive, thus
epabling the cars to be propelled either way.— Fras k Leshie.

CAPTAIN BARRETT'S APPARATUS FOR HANDLING

SMALL BOATS AT SEA.

The difficulty attending the lowering and detaching of boats
in a sea-way, und the danger of the sea striking them on the
roll-go of the ship, calls for an apparatus which, at a moment’s
notice, <an frec the boat f om its tackles, and permit it 1o be
shuved off. The contrivance here deseribed was invented by
Captain Edward Banctt, who commanded the U. S. steamer
TLiconderoga duting the recent naval muvosuvres at Key West
A mon attends the lever, and at the proper time throws it
back, lousening and detaching the bolts.

A preater ditheulty is that of sttaching or hooking on boats
in a sca way. ‘Thus far only one system his been i. opera-
tion, that of a hook attached to the straps of the block. Tue
new 10 fc offvred is the application of a check stopper to the
lower block—a stopper which permits the men detailed to
hook the fails to do so at leicure, an.l to clasp the chain at the
right moment; th.t is, when the sea throws up the boat and
prermits the chain to be shortened in T'he detaching process
requires one man, avd the attaching two.  The following de-
tcribe- onr itlw tration :—4A, Attachiug bLolts; B, Clasps, kept
in place by th bars C, attached to lever v, By throwing back
the lever (D) the bolts (A) are detached. 'The lower block
(E) of the fatl has « clasp (F) attached to it; the chain (G)

. tuns through an wpenivg of the clasps (F).—Frank f.esife.

Ax extersive deposit of hematite iron ore h~s been discover-
ed on the buks of Bolton's Cruk, Bathurst, by Mr George
Mitchell, of Pertl, who in prospecting for mincrals c2me

I tions on pages 314 and 315 They represent the public baths

and wash-houses recently erected for the parish of Paddington,
, and are described ag follows by the Builder, to which interest.
ing journal we are indebted for our illustrations.

The keyuote of the design 18 the position of the men’s first.
class swim ning-bath. As it is the Inrgest and most important
of the various departments i 'o which the est blrshment is
divided, it occupics, g0 to speak, the place of hounonr,—the
centre of the gite,—the other buildings being groupod i respect
to the same in such position s as their relative importance and
uses would suggest.

This bath iz 90 ft, long by 40 ft. wide, and wi.l hold, wihen
fitled, 100,000 gallons of water, It will b2 provided with uity
boxcs for bathers, and will have a »pri. g-Loard at its eastan
| end, and an ornamental fountain at its other extremity,

' The men’s second and third class swimming-baths are placed

"'in the rear of the first-class swimming-b.th, ead to endd, and

"are each 70 ft. long by 30 ft. wide, provided with forty Loxes
for bathers,

! The tadies’ swimming-bath is 45 ft. long by 36 ft. wide, and

' is fitted up with a dozeu dressing-boxes, Each class of bathersas

I provided with a scparate waiting-room, with the nec ssary
water-cloget and other accommodation. Tue whole of he
swimming-baths are lighted from the roof.

“T'he private bath- are in square compartments; made of
slate, the first class bri g 7 ft long by 6 ft. wide; the sccond
class Luing 6 {t. square It is p opored to enamel the slate
partitions dividing the first-clasg bathe, but simply to oul these
of the second class. 'The first-clasg baths will be i ade of

' porcrluin the second of copper japanned.

'I'he washhouse is 76 ft. long by 40 ft, wide, subdivided into
groups of compartments, and immediately adjoining are the
ironing-room aund house lauadry. A residence for the eungineer
in charge and a smith's shop are also provided. It shoull be
noted that provision has been made to enable the engineer and
other cfficials o proceed from the front to the rcur of the
establishment without going into the open air,

The fiest floor is devoted to a board-room, clerh's oftice, and
superintendent’s apartments and the rooms on the second floor
will be used as bed-rooms only.

The style of architecture adopted is Italian, th- n aterials
employed in the frunt elevation being white Soffolk bricks and
Portland stone,

‘The total expense of the erection is in the neighbourhood of
$100,000.

There is m'1ch need for something of this kind in our tan-
| adinn cities, whose death rate would undoubtedly be sensibly
affected by the opening of public baths. During our {ung
winter,when the body is covered up by muititedino s wrappers
the far greater part of the populativn live in houres unprovided
| with baths, nnd so the exudations of the body remain a piokhe
| cause ot fovers and by no means a hindrance to the spread of
snalipox and other tnfectious discases.

ALt the paper used to print the United States national
currenc. on is sai i to be made 1n the Glen Mills, near West
chester, Philadelphia, by a sixty-two-inch F ourdrisier machine.
1 ‘I'be principal peculiarity is that short pieces of ved sitk thread
rare mixed with the pulp, and it is poured on the wire cloth
: without going through asieve, ns this would retain the threads
Next from a separate contrivance worked in a very peculisr
manner, & shower of short blne-sitk threads falls in stiips on
the payer while it i3 in the process of formation. Obe side
of the paper is thus covered with blue lincs, formed by the
blue si'k thread and this i3 used for the front of the green-

acrcs this ticasute, h dd n up to this from the praying eyes of ' back, on which theseti eadsare di tinctly visible, conform to

ore contains a very large percentage of pure iron. Mr.

! Mitche'l, husing at once opened up successtul negotiations | texture of the paper
I for the loase f the property, has now several men employed

":1 getting out ore, which will he shipped to the American
k w

arket.

=

' mavkiod. The deposit is apparently inexhaustiole, aud the ' the manner in which thry were superficially distnbuted,

I notwithstanding they are veeply cnough emuidded in the
The pecutiarity of thir machioe 15 to
t make & paperro peculiar as to be practically impossible to
tymitate ; and this is 0.¢ ot the principal guarantees aganst
| torgary e the possession of the Goverument. !
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~made through the public press, that the Persinu Railway cou-

. seventy-tive miles «f the route were surveyed.
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RAILWAY MATTERS

M. Victor pE Lkssges hasarrived in Bombay on a tour of in. |
quiry reepecting the overland railway to ladis, swhich has
been undertaken by his father.

Tug Illinois Legislature has passed a law making drunken-
ness on the part of railroad officials during the hours of em-
proyment a criminal offence.

Tag cxtent of new tailroad opened last year in the United
States was 3,993 miles, as compnred with 7,310 wiles in 1872,
he towal length of hane in operation in the United States at
the dlose of 1873 was 71.969 miles.  The fo'lowirg States have
now cach upwasds f 5,000 miles of rai road in operation :—
1hueis, 6 530 mule- ; Now York, 5,417 miles, and Pennsyl-
vauio, 5,724 1uiles.

Barox Revrsr writes to contradict the statement rooently

«s 10n had been aunulled, He states that under Article 8 of
the concersion h: was bound to commence the vailway worke
wittan tifteen months frum the vate of its signature, that is Le.
fore the 25th October last; and in point ot fact by that time
neatly two m les of eaithworks had been completed, and

How a railroad vpening up a new country creates bhusincess
for itscIf is demonstiated very remarkably 1n offical statisties
acompanying the message of the Governor of the Lernitory of
Colurado. .\ comparizon of the Unsted States census of 1870
with the t rritonial ceneus of 1873 shows that between those
years all the counties on the hine of the Denver and Rio
Uianide have dither trebled or quadrupled in assessed wealth
and population

AuTitepe ofF Runwavs —A Mexican paper says that the
highest point 1 the world where railroads are new in opera-
tion 15 8t Apizaco, on the Vera Cruz and Mevico Railway, 7,478
feet above the level of the sea.  The next highest is on the
Cential Paartic, in the Nevada range, 7,111 fect above the level
of the sea. “Lhe third is at Arequipa, an important city n
P ru, 7,000 feet above the level of the sea; and, uader the
Peruvian tatiway system, the work is to be continued and is
expected (0 reach dhuble that altitude at the ancient capitat of
Cuzceo, 14,000 feet above the level of the aca.

A ¢ mraxy secks for incorporation, with power to construct
a line tram the Georgian Bay, at or near the mouth of Freuch
River to o point near the eouth-cast shore of Lake Nipwssing,
with jowers of exteneion to the southward, to connect wih
the railway system of Ontario, and to the castward to cobnect
with the rallwayvs of the Ottawa valley. The capital stock 18
tixed at one million dollars, wi.h power to increase the amount,
It1s provided that the 12ilway shall be commenced withia five
years, and completed within ten years from the passing of the
Act,

‘Tug Stockholder g1ves the following account of the first trip
made by au express train over the newly-opened Canada
Southern road ;:—#‘I'wo or three wecks sgo, when the train
known a5 the Chicago express on the New York Central road
had made some thirty-five miles from Detroit towards this
aty on the Great Western Ralway of Cauada, word came by
telegraph that a sudden flood had carried away certain bridges
and culverts, an 1 made the road abead impassable for the
tume  The conductor, probably acting under orders, took the
back track to Detroit, where his train was switched over to
the Canada Southern road. Oan the track of that company,
entirely strange both to conductor and engine-driver, the train
was ruu through, 256 miles, to the luternational Bridge to
make the conunection with the New York Central. None of
those in charg: Knew even where the wateiing stations were.
‘The engine, nevertheless, kept its speed.  When couvement
crecks or rivers were reached, holes were cut in the ice, and
the brakemen filled the tender with buckets. 'Fo recover the
time lost 10 this mude ot watering, the train was urged at ac-
celerated speed.  The road is uew, not as yet baulasted, and
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slightly undulating, accordingly, asis the case with American
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new roads generally, full of hills and hollows; but the rails
were fresh and sound and made of steel.  No accident cusued,
but the passengers found cut how muach * ground and lofty
tumbling’ cvuld be had without charge on a new road 1n an
express train at unslackened specd  An Eaghishmaa (the in.
cvitable Englishinan always brought in to give the point to
an American story ) getting vut of the trani at one ot the stops
for water, goiug furward, ashod the cogisesdiiver, * Whero ace
we? ¢ Don't know ; never was here buiorer” ¢ Where are we
going ' ¢ New York!™

New Yorx Ramroav Siovat Orrick —The sigoal office is o
little room at the northern entinance of the depot, nbout Juft,
above the pavement. It is reschud by a narcow passage way
from the west side, and when you get into 1t yon see o sight
wliich made Joues go into an numistukeable surpnse  Lodk-
ing down the depot there was a space of more than 600ft, «x-
tent by 200it. breadeh, coverad with aniron root aud hghted
from the top,  Traius of cars were comng and going inces-
suntly, but no confus.on was perceptible, aud evarythng, as
my fricnd said, * went un hike clockework.”  Thore ae two
operators in service hete, relieving cach other during a tour
of duty which extunds from 5 wan, to 11 at mighg, ther mo-
tions being regulated by ulmige and costly clock.  The gentle-
man in charge received us very politely, but betore we had
hardly thanked him we beard the sharp and rapid nug ot u
bell overhead. It was marked © Nincty.sixth to Seventy-fitth
strect” ¢ You see,” satd the operator, ' theie 18 1 train com-
ing 1, and :{ wants to kuuw if we are ready for at," < Bat
how duues it ring that bedl 77 naid Joues  + By eledtowty)
was the reply. ¢+ Clis is Halls patent which works like a
charm.” In afew minutcsaaothor bedltang, It was marhad
w Sixty-first to Fufty-sixth street.” ¢ Tuc trmr now reports
itself again,” suid the vperator, @ and this renews notice cither
to prepare for it or to signal it to stop.’ He touch d a tele-
graphic machine, and thea said, « This throws up the signal
to come in,” and sure ¢nough 1 fiw winutes the tauu ur-
rived. Oue huudred aud furty trains annve and depart in o
day, including the Central Hudson. ths Harlew, and New
Havn Rouus, and hence the signal service 1s one ot incessant
activity, The operator then inommed us that cach toad h 8
four starting bells of differcnt keys, all of which were rung by
him by meaus of clectricity, Three started passenger tuuns
aud one ordered ond the cars s soon a8 cmptied, ¢ Yous ¢,°
said he, ¢ this ttain which has just comein,  The passengers
are gone, and [ want to know 1if the baggage is taken out.”
He touched a stop and tang a bell, as he said, 6v0ft. distant,
In a moment & bzil overhead struck twice, © Baggage is out,”
he said, ¢ etherwise he would have struch once, aud would
have waited. I must order the tiain out. Do you »sce that
locomotive just alivad 7 Well, now, sec it uove.  Hetouched
a stop, aud I saw the letter Z displayed at & window 1 a sidu
building. * He beais 8 bell 1ing also,” satd the operator. The
engine Lacke 1 down and Litched to the umpty train aud the
Z dizappeared. 1 shall now esend him ouvt,’ sad the
uperator, a3 he touched anothict stup, and the capty train at
once moved forward and luft the station.  ‘Lhe fettas X Y 7,
I muy add parenthetically, designate the locomotives of the
Harlem, Hudson River, aud New Haven Roads, aad are the
siguals to back dowan and connect with tratus, ¢ L am now
about to send ovut a passenger train,”' continued the operator,
« g half hour ago I struck twice to ¢, ¢n the doors and et the
passcngers pass from the sitting-ro m to the cas. Now [
shall soon close that very door, bat first I must stop chechiug
baggage.” A omall knob was touched by his finger.  + Now,”
surd he, “the next trunk that comes must wait for anuther
train. I'here (avother touch with the tinger), the baggage
car 1s hauled out and switched on to the right track. Five
minutes more and she is off. Here goes to ¢ close the door
bell ;' (at s touch) no one passes mafter this.  Now Loy +all
aboard’ ” (a touch) and we hear | the distaut voiee of the con-
auctor echwing through the vaulted roof. « Now it moves
(anotber touch), and the rumbiing movement wasunmediat ly
perceptible, and in a few moments the train luit the station.
As the cars go up the road they signal their progress by tiug-
1ng bells 1 the same office until they have pot through the
city streets, and thus give assurance of a clear track tor all
that may fvllow. The station will contaws twelve tramns of
thirteen cats cuch, and by means of this wonderful system
they are all managed with despatch and safety.—Troy Temes.
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DOMINION.

Tnox Surveyors of Winnipeg talk about organizing an
association.

It has been decided to eink an artesian well on Mgin-st.
Winnipeg, and the work is progressing rapidly.

Canapiax Magyeric Inon ORg.—During the last few weeks
deposits of Magnetic iron ore have been discovered on the
Canadian side of Lake Ontario. ‘The ore is stated to be of
remarkable richoese, the yie d being as much as 70 per cent.

Tue International Salt Company “struck” salt in their
works at Godetrich ut the depth of 1054 feet A company, with
$50,000 capital, is to develope the phosphate of lime mine at
Buckingham,

Tae G. W, R. are now ncgotiating for the purchase of the
Susprueion Bridge at Chitton.  The price to be paid is reported
to be $600,000, $100 000 more thun the original cost, but
much less than it could be constructed for,

MipLaxp Ramwway or Caxapa —The first locomotive for the
Midund Ruilway of Canada upon the varrow gauge systemn hag
arnved at Pont Hope tium Portland.,  Ten other cngines are to
follow shortly, The Midland Rulway Company of Canada is
prucecding vigorously with 1ts extension to Georgian Bay.

Tnx Cape Breton Zimes says it is reported that Sir Hugh
Allap, Uyrus Ficld, and others, have purchased lands at Lis-
comb Harbor, in Guysboro Couuty, Nouva Scotia, with a view
to consuuct a railwuy (50 or 60 mnles in length, in order to
councct their Prctou coul propertics with an Atlantic port.

H. Ler Syiti, Erq, an eminent English engineer, has com-
pleted an examination of the Lewis and Kennebec Railway and

the syndicate formed to float the bonds in the London market,
who sent bim out.

Wx understand that an addition is to be made to the list of
our wanufactures by the formation of a Company called the
Tolley Manufactuning Comnpany, for the production of elastics
used for gusseting 1n boots aud shoes. ‘The promoters of the
concern, the capital of winch 15 $200,000, are now mikers of
the-e goods on & large scale in Notungham, kngland, for the
Canadianp trade.

»

Tus St. Catharines Times understands that some wide-awake
ship builders are negociating for property near Lock No. 2,
with the view of preparing the place for a building dock, where
a large class of vessels and propellers will be constructed as
soon as the nev canal is completed, We have no doubt but
many of the present generation of Saints will live to sie the
canal banks between bere and Port Dalhousie lined with dock-
yards and factories.

Tue St. John Telegraph says:—'The building of the Baic
Veite Canal would bave the etfect of stimulating the shipping,
fishing, lumbering, and agricultural interests of the North
Shore, and of the Gult ports of Nova Scotia and New Bruns-
wick, that the iucrease of populationand trade would indirectly
rejay any outlsy nccessary tor the construction of tue canal.
It would open up new brauches of business which cannot now
exist, and stimulate a region now torpid, owing to 1ts isolation
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The shales contain abundance of fossils of
These are in
the finest state of preservation. Graptolites of the most delicate
and lesutiful forms are in a state of prescrvation unexampled

ghales, and slates.
older forms than any yet found in Nova Scotia.

in such rocks.

WATER SUPPLY—PREVENTION OF WASTE.
Continued from page 289.

1 believe a suggestion to place meters upon water maine
has been made in foimer times; but it remained for Mr. J. H,
Wilson, the chairman of the Liverpool Water Commitlee, to
propose the systematic adoption of the plan, and to see it car-
ried out with the most complete success, and with results far
surpa-sing anything that could be anticipated.

‘I'he best form of the waste water meter may be described as
follows *—It will be seen from the illustration (page 20u) that
it cousists essentially of a vertical tube lined with bra-s and
equal in diameter at the upper end—where it is connected
with the inlet from the main—to the diameter of that main,
but larger at its lower end  In the tube is a horizontal disc
of the sime diameter as the main, with a vertical spindle on
the centre of its upper face, from the end of which the disc is
hung by a fine wire passing out at the top of the tube through
a brass gland. This wirc is ¢ mnected above with a count r-
balance weight which, when the water is at rest. retains the
disc at the top of the tube, which it completely fills.

It is obvious, that if water is caused to flow through the
instrument, the disc will find somewhere in the tube a posi.
tion which it will retain until the velocity of the water
changes. The lower end of the conical tube being about
double the area of the main, no obstruction to the flow can
take place, such as must necessarily be the case in all piston
meters, while the motion for any given increment of velodity
pear the top or place of minimum flow can be made equal to,
or ¢ven greater than, that due to an cqual increment at the
bottom or point of maximmum flow, 50 that its sensitivencss is
not diminished at low velocities—a feature which is un-
attainable in any meters constructed on the turbine or analo-
gous principles,

In order to insure the absence of any friction sufliciently
great to prevent the disc and wire from reaching the exact
point at which they would stand if perfectly free during the
continuance of each particular velocity, I found 1t desirable
to abandon the use of & stufting-box, properly go.called, and
to substitute a single brass gland, the hole in which fits the
wire accurately, but not tizhtly, ‘I'his wire being an alloy
ofiridium and platinum, maintains its condition fur any lenyth
of tine, and the small quantity of water which oozes past it
is allowed to drain away. The absolute accuracy and free-
dom with which the meter acts has been proved by the
strictest tests. The vertical motions of the wire are regis-
tered by a pencil, connected with it, on & drum revolving
once in twenty-four hours, the paper on which can casily be
removed at any time and replaced by a sheet with horizontal
lines, each of which corvesponds with the height at which
the pencil stands when tho number of gallons per hour
marked upon the line is cqual to the quantity passing throngh
the mecter, see page 290. The essential pecubanity then of the
waste water meter is that it registers on paper the exact
quantity of water moving at every instant, and the exact tune
and rate at which that quantity changes. 'The meter s fixed
close to the kerb just beneath the footpath. A swugle length
of the mein is removed, and & loop formed to it by two louble

from the great maskets of Amcrica, into rencwed vigour and | elbow pipes. Access to the drum and clock is easily ob-
life. "The whole Lominiun is as much interested in this work | tained by simply lifting the parapet cover and openmnyg the

as we are, for the trade which buslds up the mantime interests
of the East supplics 8 market for the products of the West.

inner lid.

1 will now as shortly as possible describe the process of .

detecting the various kinds of waste and the system to be

I'ux Procecdings of the Nova Scotrs Institute of Natural Science ' ultimately adopted in order to prevent its recurrence :—a
conlains a paper ¢ On the Geology of the Cobequid Mountain., district of about 13,000 persons supplicd by a 3. or .
Nova Scotia,’ by Mr. D. Honcywan, 'f'he survey described in - main having been chosen, a waste water meter is placed upon
this paper promises to he of considerable scientific and practical that main, and diagrams are taken for a few days before the

roakes & very satisfact. 1y 1eport of the prospects of the road to
|
|
|

impoitunce. Qn the Cumberland side of the range 8 great condition of supply is disturbed.

If stopcocks outside all

mctalliferous, as well as  marble-containing scrics, has ' premises do mot exist they are at once fixed under the toot- .
been, for the first time, recogmised. A serivs of jaspideous way on every service prpe; and, at the same time, nday - .

T

and amygdaloidal cobglumerates which correspond to those | spector calls at cach tenement and fills up a switable form.
of Quebec, Cnnada,. has bccq carcfully' examined. Above " Besides giving much information with respect to the fittings,
the cobglo .crates is a considerable thickness of diorites, the forms affurd, in conucction with the diagrams alrendy taken

—
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the means of tabulating the normal condition of the supply,
as in the three first lines of the follovwing form :—

Erample of form usedto record information contained on waste
waler meler diagram.

———Stroot, district No.—

Population—Day occupants. . 263
Day and night occupants . mo
Total . . 1373
Rate of consumption in gallons
" Potat per head per day
consumption T - T -
Date for*shours | 5 . | 2.3 ! w¥.., 2.
n e8| ¢s3 o Z&E ‘ k-
galloas. T8 6?_::’ Eges | ;gd
) <& 7T =, BET | &
| 1573 I ! !
| ®0ct. 45 . .1 801832 584 | 2 8§ a.m, 50 4
t o G L Slews | Bud o 3 Tam. | 5248
t 78 .. , 81418 9 5 7 | 4H5 ERIN S0
: mil 69479 3 511 332 Y9am 410
& 2020 I 356K 0 e o1 63 am. 210
R | g 127 Ypan. s
"Dee 1011 3520 | 25 3333 3a%W §|150

In this form the 3cd, 4th, 5th, and 6th columns contain in-
formation peculiar to the waste water meter of the greatest
value. The results of deducting any one of the figures in the
4th column from the corresponding one in the 3rd is generally
found to be about (qual to the actual quantity of water used.
Thus from the 4th to the 5th October, nine gallons per head
per day was about the actual quantity used, while fifty gallons
per head per day was about the waste from all sources. The
figures in the 4th column, being the lowest rates of consump-
tior , are ched at times when the intermittent waste due to
care: § 13 accidentally at its minimum, snd the constant
waste due to leakages in the pipes is nearly equal to these
figures ; when it appears that they are quite or nearly reached
more than once on the same diagram, as happened on the
11th Dec., where the constunt waste is shown to be about
twelve gallons per head per day.
| Lhe use of column 4 in the detection of waste is further
shown by the following table, the figures in which are those
i which actually occurred in the district :—

Night readings of melers between 1 and 4 a.m., af various datcs,
in No. 1 Dustrict,

January 22, 1873, 30 0 gallons per head per day.
1 April 19, « 9.4 “ ot « T
June 27, T4 PO T ]

The moral influence of the waste water inspector’s presence
in Lringing down the figures in column 4 to those in column
5 is sowmctimes very curious. By referring to the actual
diagrams, it will be secn that the figures in colnmn 4 are
only maintained for very short periods, often only a few
seconds.

After stopcocks have been fixed it is desirable to issue
official notices to all t nants sod owneis of property in the
district under test, embodying the full powers of the corpoia-
tion or company with respect to fittings, and explaining the
steps whi-h will be taken upon the discovery of the waste of
water within any premises.

At thus stage the work of discovery is commenced in carn-
est At twelve on the first night, 4 waste water inspector
sounds each stopcock, partly closing it, if necessary, 1 order
to contract the passage and increase the noise. It the in.

is closed, its number and time being sccurately noted. At
the same instant the weter registers tbe reduction in the
flow of water, and the time at which it takes place  Itis

dictrict.

* “aturday and Sunday moruing. t Normal condition of diet
Fixing

: 'l‘:lkvn;:consqs. inepecting andnaking sundry small repairs.
stuicucks. 1+ Stopeocks tixed.

Notr —Tho tigurce aro thoso of an offico district in Liverpool
Conneclion wath which tho operations tar the prevention of wasto arc
meamplete, tho next stop hewng to servo general notices and proceced
with tho detasl examminativn.

AND MECHANICS' MAGAZINE.

mates have retired, and a flow of water is heard, the stopeock I

ameam—— e

sometimes found desirable to arouse the inmates and enter
the house, in order to obtain the necessary evidence of waste,
especially when the running of water from taps is heard. In
other cases the house is visited by the inspector early on the
following morning, and if while he is within another inspec-
tor outside turns on the stopcock there is generally no difii-
culty in detecting the source of waste at once. If, however,
the waste is not superficial, sounding with the teeth at the
taps and other fitting will generally discover a leak in the
buried pipes, Each source of internal waste having been
discovered by these means, the greatest care mu-t be exercised
Ly the inspectors to insure its remcedy in the bust possible
manner.

In most districts the whole of the stopcocks may be sounded
by one inspector in a single night; but a laige number of
such night inspections, followed by day ingpections and re-
pairg, are always necessary before the internal waste is nearly
removed. A test for the condition of pipts is conducted as
follows, and generally with most valuable results :—Any con-
venient section, say, one-fourth of the district, is isolated from
i the remainder by a valve, and commanded by the meter.  In
" this sub-district all the fittings are closed and tied with a

string, a number of men being employed for the | urpose, and
! each having several houses to watch,  The stopecocksare then
| closed onv by one, and, the time being noted, waste in the

pipes of any premises is th s discovered and measured.  The
I following statement shows the vatious classes of defects in
fourteen waste water districts in Liverpool, containing an
aggregate of 3000 persons 1 —

. . Notices irsued for

Sunple repars by

R defects, s pecturs.
! i b I T -
f 7 ! i % } l | B
I SETIP R I PPRP R ¢
s o =2l2 Z2|¢,Eleg]2 = }36;,
. = =2 4 T~ | - =2 [ R4
[ T~ i el B - = - — T ]~ 2
| HE-. , . = e”
—_— e — — | — | —
Totufor 14} | - sar lyaaulanns| osal ' '.-.
Cepel 713 5 | 555 |1232[2665) 233, 58 | 55 | 28, 304) 3076
Distriets  § | l ' | | |

' Tests for leaks in public pipes are conducted as follows :—
!'T'he condition of the main and branches to the stopcocks may
" be ascertained by closing those stopcocks entirely when any
i flow must be due to leakage. By sounding closed stopcocks,
. and all other exposed meter work connected with the pipes,
| that leakage may often be localised.  An internal examination
| of the neighbouring sewer on a dry night may lead to many
i important discoveties, cspecially if large isolated leakages
exist.
! 1f, however, the pipes areold, and the metal indicates a con-
[ siderable flow, it is well worth while to strip them entirely,
{ having at hand new pipes with which to replace the old ones,
| if thought desirable.
1t only remains for me to point out the means by which I
, propose to maintain the condition of comparative freedom from
. waste in those districts in which 2 normal consumption has
 been attained,  Taking for example: a town of the size of the
. borough of Liverpool, containing 500.000 persons, there will
, b about 300 waste water distnicts and 300 waste water meters.
Unless the consumption of a district has suddenly become
abnormal, it is not oljectionable to leave each diagram on
for a week, and to allow the seven diagrams to be super-
_imposed upon each other. Each day fifty diagrams will be
removed and replaced by blank sheets and brought to the
oftice.

The work can casily be performed by two meter inspectors
and two boys, with the reserve of oue inspector and onc boy,
. who in addition, will wind up the clock and do any other
necessary work in conncction with the meters.

Any district the consumption in which the diagrams brought
" in shows to have increased undaly will be exciuded from the

general inspection, and omitted by the ordinary meter inspec-
tor. 'I'wo or three special inspectors will at once be sent to it,
aud there is no doubt that a fuw days’ work, or ¢ven less, will
; gencerally bring it back to its normal condition.
The advantage of such a system is mmifest  Without it
' waste water inspectors discover ounly superficial defects, and
gpend their time vqnally on good and bad grouad, but the best
evidence of its value 18 the unprecedented success which is
attending its adoption in Liverpool.”
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DEVICE FOR FEEDING AND WATERING CATTLE.

FEEDING AXND WATERING CATTLE ON RAILROAD
CARS.

Every now and again we sec in the daily press statements
concerning the suffering of cattle in transit over our ralroads,
There can be no doubt but that the cattle do suffer much aund
the meat must lose much in quantity and not le-s in quality.
An English butcher has recently patented a device by means
of which much of this misery and loss may be obviated. It is
hardly necessary to state that if such an apparatus be deemed
essential in Eagland it muost be much moie so in this country
where the journeys arc many times longer and where our
single lines cause much more detention on the road. We
commend the idea to the consideration of the Society for the
Frovention of Cruelty to Animals.

The hay rack, b, and the water trough, @, are suspended at
the end of a balanced lever, ¢ (sven in both our illustrations,
which we reprint from the {’ractical Magazine). Water is
turned on at g, till the weight of the trongh overbalances the
counterpoise, e, and descends to the required level. When the
animals are well refreshed, the cock, 4, 18 opened, the remainder
of the water flows away, and the troughs rise out of the way.

Our engravings show the complete apparatus in use with an;
open car (Fig. 1) and a closed car (Fig. 2).

The cost for apparatus to feed 30 cars of cattle at once is !
estimated, by a firm of engincers, to be $4,260, a moderats |
outlay, considering the permancnt value of the appliances, aud |
the greatly improved condition of the stock.

!
i
i

Tur St. Lotis Brinos.—The iron work is now complete, two |
weeks in advance of the contract time. A grand banquet has |
been given by the Keystone Bridge Co., contractors, to their !
employecs, some 200 in number, at the Grand Central Hotel. |
The approaches will now be hastened to completion, railroad ;
tracks laid, and carriage ways finished as speedily as possible;
aud the indications are that the Wridge will be thrown open to
public traflic at a much earlier day than was anticipated.

Tug original patent for metallic tips for shocs was sold for
100 dols., and the company which bought it became wealthy.
Now, upon its expiration, the inventor has obtained it8 renewal,
and compels the company to pay him 60,000 dols.

|
?
!
i
!
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THE STEAM SIREN OR FOG HORN.

Fog signals, many of which are required at different poiots
on the Atlantic and Pacific consts, are of several kinds. Some
are steam whistles, the sonnd of which is made deeper or
louder by being seut through a trumpet , but the most (flective
is protably the siren.  This ingenious machine consists of a
long trumpet and a steam boiler. The sound is produced by
the 1apid revolution past cach other of two flat di-ks picracd
with a great number of small holes, a jet of steam under high
pressure is projected against the dishe, which revolve past
cach other more than a thousaud times & minute ; as the rows
of emall holes in the two disks come opposite each other, the
gteam vehemently rushes through, and makes the singular
and picrcing noise which a siren gives out. One of these
machines, of which wegive an illust.ation, cost about $3,500
complete, with its trumpet, boiler, &c.

Daboll s trumpet is worked by an Ericsson engine, and re-
quires no water for steam.—Jfarper's Nugazmne.

SAFETY BELL SIGNAL FOR RAILWAYS,

It is generally agreed that travelling on railroads is some-
what safer at might than duning the day time. Fewer traing
run at night, the attention of the driver is not so much dis-
tracted from his work and light signals, thatis Jamps are more
clearly seen than semaphores in the day. But in the case of
dangcr signals such as torpedoes and danger lights, there is
always posstbility that the former may fail to explode cr the
latter to be seen.  In order to render the attraction of the
engineer a matter of certainty, M. Scheppers, in the Chromigue
de Ulndustr.e, suggests the simple armangement represented in
the engraving on page 319. ‘I'wo posts are erccted on each side
of the track, at a suitable distance from the draw, swit h, or
other point, the connection of which the engine driver must
be informed of bifore procecding. Between the tops of these
is a stout wire, on which are three travelers, A, the lower and
vertical portions of which serve for supports for a line B, which
passes over pulleys on the posts, is connected with the switch
lever, and carries at its free end a counterpoise C.  Secured
to the line B, which passes through and is secured to its ver-
tical arms, is a double lever D. One arm carrics a bell, the
other extendsdown and has a disk-shaped end directly over
the middle of the track.  When the switch lever is properly
adjusted, the counterpoise is rased, ant the lever carried by
the rope B, over to the left of the track, as indicated by the
dottedJines ; should, however, the rails be wrongly placed or
Jeft open, the arrangement of the connecting leveris such that
the counter weight diaws the bell lever into the position
shown. As soun as a train comes aloog, & projection on the
smoke stawn of the engine str kes the disk arm of the leverand
rings the bell, thus warning the engineer.  The usual signals
for the eye may, of course, be connccted to appaiatus in the
ordinary matter,

HORIZONTAL ENGINE,

We gi.¢,on page 319, a parepective view of a type
of horizontal engine now being made as a rpeciality by Messrs,
Hamilton Waods, and Co, of the Laver Foundry, Salford,
Manchester, the patticular engi ¢ illustr.ted baving a cylinder
18 in. diameter w th 36 n, stioke  ‘The fust eogine «f this
type wus made five yeeas sinee for worhing the machinein the
locomative thop of the Tasmanian Railways, and has done
excecdingly gool werk., Others have since been made for
brewerics and manufactories, amot g them one for Messrs,
Wiight, Turner, and Son’s mill at Pendleton, where with a
pressure o! 80 lb, in the boiler, the engine making 72 revolu-
tions, it has becn indicating 100 horse power, the c¢pgine
nominally being 20 horse power.

The engine, as shown, has the expansion link raised by a
hand-wheel and screw, the expansion slide on the back of the
main shde being thus regulated | for general purposes, where
the woik 15 pretty constant, this is suflicient and prcfar. d, as
if some of the machines are idle, the engineer can casily re-
gulate the screw accordingly ; where & more sensitive action is
r quired an arrangoment is provided for 1ising or depressing
the hink by the governor. The design of the ebgine is very
neat and substantial.

ACTION OF WATER ON LEAD PIP.S,
(By Cuas. W, Vincexr, in fron.)

In most great towns the water, after it passes from the mains
of the water comjanivs, is distributed to, and through, the
houses of the inhabitints in lead piper.  Every now and then
some wiseacre who has learnt enough chemi. try to know that
plumbic onide io sometimes formed by the act on of water on
lend, creates a panic in the mind of the public by pointu g out
this important fact. A great fuss is then made, and a great
deal is enid about the droger of this powson bring overlooked
until tou late, from its beingintroduce |into the human #ystein
i almost impereeptible quantitics, there to accunaulate until
fatal consequences to health and sirength are produced.

Lxperiments are thercupon immediately directed to be made
by the professional chemists of the locality, who accordingly
proceed to plunge preces of pure lead and lead-pi) ing into the
waters accused, into distilled water, fresh main water, well
water, &e.

The results to be expected are well known, and bave been
well kuown fir the last nfty years. The distilled water attacks
and diss lves the lead with very great rapidity ; rain water not
quite »o rapidly , the well water but scldom attacks it a all,
a d theriver wate, if it has trav. led th ough any considerable
di-tance, never, Few people have had long experience ofa
country district without meeting with more or 1 s of snhia
panic ; but that Paris, one of the most scientitic of cities, and
better supplied with chemists than perhans any in tue world,
should have been frightened by s ich a silly ouiery, 1s certamly
matter for astonishment. 1tis, however, true. Paris has latdly
hat her equanimity very greatly disturbed by having thns
terrible grievance added 1o hier other troubles.  According toa
petition j resented to the Municipal Council of Pars (and acted
on by it), * the unwholeso.nenuss of water which has 1icmained
for any length of time without circalating, in tubes of lead, 13
a fact recogni~ed by the chomists and physicians of all ages
and of all countries. The water so.situated dissolves the lead,
and, when thus contammnated, its employmeunt for culinary
use will give rize to veritable poisoning—slow, chronic, without
prodic ng sudden fatadities, end for that rcason al the more
Cargerous, for the lead accumulates in the organi-me, and ouly
reveals itself when the mischief i consumi:ated.”

The consternation was ertrane, though no one could be
found who was suffcting the dire cffects of leid joisomug,
however, Profussor Dumas, Dr. B fgrand, and Dr. Foelix Le
Blane, ane to the rescue, and as their experimonts, thoagh
not at all novel, are, being reeent, ueverthedess very comforting
to sanitary engineers and mudical ofticers of health, who are
at all times liable to have to auswer for the water under thor
charge upou similar groun s, they may be shortly smmmanisad

Professor Du nas in five flasks put samples of distilled wator,
rain water, Scine water, Oureq water, and s.rface we @ wator,
into cach flask he then put granulated lead, The first watea-
fla-k, when submitted to the action of sulphurctted hydrogen,
gave indications of icad in solution when the contact had been
ouly mowmentary between the water and the n.cetal, In the
case of those «ther waters which were more or less charged
with calcarcous ralts, no lead was found, even after standmyg
for a considerab'e time. ‘The rapidity, Dumas says, with which
pure water chaiges itself with lead is very surprising, but the
cffeet produced by the merest traces of caleare us salts preseat
in solution in preventing this reactio is not less so,

Belgrand and Le Blanc directed their enquiries to the actual
effect produced Ly leaden pi es at present i use.  They tound
that the total amount of lcaden tubing was not very great
comparizon with other kinds of pipes In the city of Pans
there are, for water conveyance ;(—Cast-iron mains, 1,466 500
miles ; jron plates asphalted, 75,100 miles; load p pes (about),
3,600 miles—total, 1,545,800 nules.

The public mains are mantfestly above suspiciv n.
the short private branches which are of lead.
ber of these leaden «onnections 13 39,495, The result of most
careful experiments malde upon the water from different
sources, alier passiog through the lead branch into the house
was (hat in inhabited houses, that is to say, whe ¢ the water
never remans stationary in the lead branch fr more 1h n ten
to twelve hours, not a trace of lead conld be disiovered.

With aegard to witar which is allowcd to remain fou a con-
siderable time in contact with lead, the a uount of the action
depends entirely on the purity of the water. In distilled

It isonly
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plumbic oxide form with very great rapidity, if there is free
access of air, and the bottom of the vessel containing the lead
and water will speed.ly become covered with a white deposit
Freshly fallen rain water acts ncarly as well. Hence rain
water for alumantary purposes should never be collected from
leaden gutters

un the other hand, however infinitesimal the amount of
lime ralts 10 solution may be, if they can be d tected at all
the water 1o which they are tound is pos-tively free from
all action as r gards lead. Soft water dissolves lead; hard
witer preserves 1t untarnished.

No other salts appear to prescrve the lead go entirely from
oxtdati m as do the salts of lime. Inasmuch, however, ag it is
nnp ssible for the water to percolate or pass over any consid-
crable anouut of soil without taking lime into solution, and
this lime it is impossible wholly to remove by any means
short of a complete distillation, it follows that all river water
mav be conveyed with the most perfect security through lead
pipes without in any way interfering with its wholesomeness
as & potable wat.r.

In Paris the matter 1s sti | being «nquired into, and reports
on the subjeet ate expected from M. Bouilland, Fordos, and
Buudet ; so that, peihaps, atter the ghost of lead-solution in
. drinking-wata has been duly laid by so many priests of
seicnee, 1t will not reappear for some few years to come, at
least not in vuch a bo d way as to afiect the repose of the scien-
tific world.

THE MINERAL WEALTH OF THE NORTH.

There can no longer be any doubt that the country to the
porth of this v.llage abounds with iron ore of a gupertor qual-
ity. Specimens of ore are frequently brought to our office by
persons from the back country, and 1n each case the specimens
have bees of a good quality, and were represented to have
been procured at places where the supply was in prodigious
abundance. Reports reach us, moreover, from many quarters
of fresh discoveries of fion ore. A careful search will probably
dis lose the presence of other valuable minerals, and at no
very distant day we may «xpect to find the mineral treasures
of vur back countty become the source of grea'er weaith and
prosperily than that which has been flowrog for so long a
. pertud fuo i the timber aud other produce of its furests. It
would really scem Nature had di stine ! the back countsy for a
gigantic metallurgical laboratory. Not only is the ore found
. the richest profuston in the heartof the forests which supply
the fuel neceseary for the extraction of the metal, but in close
1 prosimity are found the lime stone, withwt which sme'ting
, canpat be carried ov, and the most wonderfal system of lake
. and river navigauon for its transport that can be found in aoy
. part of the world,  The chain of waters of which Bobeaygeon
! is the centre givesa panigation from Port Perry to Bridgenorth,
I scme seventy miles in length, and throughout the whole of
i the back country are chiins of lakes of varying length on
i which steamboats can ply with advautage. A reforence to the
letter of our Minden correspondent wiil show that a proposed
dam at the outlet of Mountain Lake will give an uniaterrupted
navigation neatly thirty miles into the towaships of the Eng-
hsl. Company, ant the commencement of this navigation is
scarcely a mile distant from the termination of the na.igation
of the wull Rlver, which latter, at a comparativelv tnfling
expense, could be Lrought inte counection witl. the navigation
that convee s Port Purry, Lindsay, and Bobcaygeon. Burnt
River could also be mide available for a barge navigation, and
thus every point of the mineral region would be brought with-
in a distance of a few miiles of water trangport  Secing that
¢ the consumption of iron is largely increasing, who can doubt
that oar back country iron ore will ere long furnish the
material for a great, important, and profitable industry ?

In the meantime, a prope sition is on fuot to open a good
winter road from Nogey's Creek, on Pirxeon Luke, to the
Snowdon Iron Mine. As t.is would pass directly through the
thriving Swamp Lake Scttlement, it would be a mo-t desirable
lucal improvement.  From navigable water in Pigeon Like to
the Campb: 1 wine would be about seventeen miles, and this
winter road would probably ultimately form the track of a
tramway or railvoad.— Bebdcaygeon Independent.
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water the pretty tiny white scales of crystalline hydrated

THE PROPOSED CHAMPLAIN SHIP CANAL.

By referenco to the annexed map, the reader will be enabled
to trace tha extended route which it is proposed to open to
commerce, by tho construction of aship canal and the improve-
ment of the Hudson River between Troy, N.Y., and Whitehall
on Lake Champlain. A perfectly feasible «ngineering work is
contemplated, which, while inconsiderably small beside
others of a similar nature which bave been completed through-
out the world during recent years, nevertheless offers benefi.
cial results of the highest importance to the Nurth and North-
west of the United States, in that it provides undeniably the
natural and best route from the Great Lakes to tido water.

From New York to T'roy, a distance of 150 miles, the Hud.
son is navivable, ag is well known, by vessels of large tonnage.
From Troy to Fort Kdward, a distance of forty miles, there is
an clevation of 116 feet to be overcome; fro n Fort Edward to
the summit, a distaace of two miles, an clevation of thirty-one
feet; from the summit to Lake Champlain, at Whitchall, a
distance of twenty-once and three-tenths miles (seven miles of
which is in Wood Creek), there is a descent of fitty feet to Lake
Champlain  Thus it will be scen that the highest point be-
tween tide water and the St. Lawrence is 117 fect, and that
the entire length of the river and canal improvement is but
sixty-three and three-tenths miles, Eleven locks and dams
are required, the former to be 300 by 45 feet in size, to over-
come the elevation and to give ten fuet of water in the river.
Wood's Creek, which runs into Lake Champlain, is already
nearly ten feet indepth, and would require little straightening,
s0 that the ctnal portion to be constructed is reduced to but
seventeen miles, requiring but two locks. The width at the
bottom is to be 110 feet and at surface 159 feet.

The route from Whitehall extends up through Lake Cham-
plain to the Richelien river, and thence to <t Joha's, where
the latter stream is entered by the projected Cauzhoawaga
canal.  For this ¢nterprize a charter has already been granted
by the Caradian Government, and work is to be speedily
begun, The canal extends to Caughnawaga upon the St.
Lawrence tiver, and is 29 miles in length. The country
through which it passes is almnst a dead lovel,) there being a
rise of but 25 feet, so that the entire work can be built in half
cutting—that is, a cut of six fit and a bank of six feet would
be all that would be required to construct a canal of 12
feet in depth. From Caughnasaga the route continues, vie
the Beauharnais canal of eleven miles and the Cornwall canal
of twelve mile (which canals ave constructed around rapide
in the St. Lawrence river, and which rapids are now being im-
proved so that vessels on the downward course do not need to
use the canals), through the St. Lawrence to Lake Ontario,
and thence through that lake and the Welland canal (twenty-
seven mile. ) to Lake Erie  From Lake Erie, vessels of any
tonnage can pass into Lake Huron, Lake Michign, and Geor-
gian Bay; and pea the Sault Ste. Madde cwal, of a little over
onc mile in length, vessels of 2,000 tons can pass from the
waters of Lake Huron to Lake Superior. From Green Bay,
an arm of Lake Michigan, there is now animpiovement in pro-
cess of construction which will when completed, so improve
the Fox and Wisconsin rivers that water commuunication will
be opened between the Mississippi and Green Bay, a distance
of 278 miles, and another already concluied by the Hhnois
and Michigan canal and the Illinois river to the Mississippi
river, a little above the mouth of the Missonri. Through this
entire distance, from the lakes to tide water, with the excep-
tion of cighty-four miles of ship canal, there is, 50 far as speed
is concerned, a free and uninterrupted water way upon which
steamers ot sailing ships can be propelled at an average rate
of cight miles per hour for steam vessels. From all the ports
on the upper lakes to the foot « f Lake Eric, all vessels whose
cargocs are destined for tide water by any route will be upon
cqual terms. At that point Nature has prescented a barrier,
, and here the products of the west take different routes to dif-
\ ferent markets. By the Champlain route a boat could come
| from Port Colborn, near the foot of Lake Erie, to tide water
| (without breakivg bulk) in four days’ time, allowing only the
1 same rate of specd in tho cighty-four miles of caval as are now
, made on the Eric canal, as agaiost an averag- of at least ten
days from Buffalo to Albany by the latter. This saving, of
time and interest, of the expense of breaking bulk, of trin-

| shipment sud division of caruo, requires noargument to prove
| its importance. It is believed, moreover, that & canal adapted
; for a vessel of 1,000 tons—as it is proposcd to construct that
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