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RAILWAY SIGNALS AT THE VIENNA EXHIBITION.

We illustrate, from Engineering, on page 323, a system
of switch exhibited at Vienna, in tho Hungarian departniert,
by Meuses, Paravicini and Clement. This arraugement con-
sists chicfly ofan iroa bar g, b, between 6 ft. and 10 ft, long,
of strong secction, and fastencd to the outside of the rail,
which is next to the stock-rail of the switeh, The one end
of this bar is carried by a bolt passing th.ough a bearing ¢,
and the web of the rail, whilst the other end is provided with
a nose placed under the head of the rail in order to prevent
the untimely lifting of the bar, At a corresponding distance
from the latter end of the bar a wedge d, is fasteued, which
rests upon a wedgo #, of the snine shape, and slides over it on
pointing of the switch. This wedge £, is counected by the
bell crank g, and the rod 4, with the tongue of the switch;
the bell crank is fastened with its fulcrum %, upon the bearing
plate ¢, which serves also as sliding surface for the bell crank
at the point where the wedge f, is fastened ; the two wedges
d, and /, have inclined sides of 45 deg. In the rormal con-
dition of the switch the bar a, #, is level with the rail, whilst
during the chaugiog of the points, ihe motion of the tonguo is
transferred by the serew bar and the bell crank to the lower
wedge, which presses with its inclined surface upon tae top
wedge, so tha' the bar a, b, is lifted over the lever of the rail,
but sliding back onthe other side of the wedge occupies again
its normal position If the tongue, however, is not firmly
p'es-ed against the stock-rail, the bar q, b, will project above
the lever of the rail, b1t it will be pressed down by the wheels
of the passing train when the tongue is forced into its poper
position before the wheels have reached it. This safety ar-
rangement is intended for preventing the danger of running
off the rails if the tongue is not placed inthe proper positon.
Itis stat d that practical use of this arrangement has given
satisfac.ory ve-ults.

The tongues are simply moved by hand, and the turning of
the signal disc i cflected by the samelever; thislatter is con-
nected with the lever V, which ie provided at the upper end
with an oval hole, through which the pin z, is passed with
one cad, whilst the other end is connected with the up-right
bir which carries the sigoal disc. Movi. 5 the lever V,
:;nll therefory produce a turaning of the upright bar and the

isc,

PREPARATIONS I'OR THE DEPARTURE OF THE
TRANSIT OF VEXUS EXPEDITION.

The time is now drawing on for the departure of the
English expedition for the observation of the trausit of Venus.
In a few weeks the parties proceeding to all the stations ex-
cept Egypt ought to be on the sea, At the dinner of the
Astronomical Socicty Club, on the 8th of this month, Sir
George Airy stuted that he had reviewed the English and
Russian plans for carrying out the work, with the Society’s
illustrious guest, Otto Struvé, the Astronomer Royal of
Russia, aod had arranged them in complete barmony with
one another. We may therefore consider that the time is ripe
for the consideration of the English plans in a more definite
shape than when we noticed them. We may add that the
gencral scheme, as explained in our previous acticle, is un-
altered.

T'o take up tho question so as to make its features intelligi-
ble to readers who are no! astronomers, we may again point
out that the ¢ parallax of the sun” may besaid to be the angle
that any point of it subteads on sucha base line as the earth
affords ; and without again describing how this angle is mea-
sured by the obeervations taken, wo may treat it as an angle
takenin three ways.

The first is Halley's method, on which the angleis taken be-
tween two chords across the disc of the sun, each onebeing the
apparent path of Venus as seen from some position where
the entire transit is visible. Such positions are taken in
psirs in suitable northern and southern localities—tho longth
of the baseline depending mainly on their difference in lati-
tude. This work is carried out, as far as England is concerned,
by Kerguelen’s Island—covered by Rodriguez—and by New
Zealand. These form the southern ends of bascs coupled with
certain Russian stations dotted across Siberis, connected
together by a telegraph wire for obtaining longitude by
telegraph,

The second and third measures and lines of bases are on

Delisle’s method. One baso line depending on observations

fakon at ingress, and extending from the Sandw'ch Isles to |

Kerguelen's Islaud, Rodriguez falling near the latter. ‘T'he
other base line depends on the observations taken at egress,
ono end being at New 7saland, with Kerguelen’s Island sufii.
ciently far along it to be . suostitute should it fail; the oppo.
site end being Egypt and certain Russian stations not far fro.n
the Caspian Sea. Rodriguez falls too near the centro of tlus
base line to be of much use.

Having thus recapitulated our stations in their positions
in the baso lines which we drew in on the figures in
our ‘ormer article, to which—in the aspect in which
wo cndeavomr to make the matter clear — we cannot do
better thaun refer our readers, we will pass on to the equip-
ping and arming of each point, and the peculiar character of
ita dutics,

We may first notice that the work of every station must
consist of two branches— first, the work of observing and
recording the phenomena of the actual trancit when it takes
place; second, the systematic work—which may occupy many
weeks or months—necessary to establish the latitude and lon.
gitude, so as to fix the precise position of the station and xive
meaning and value to its observation and the records ot the
phenomena geen at transit.

Under the head of observations and records of the actual
transit must be classed the work performud by what we may
cail the gazing telescopes, from the larger cquatorials dowa
to the 4 in, ones with tripod stands and slow motion imparted
by haud, as well as all the peculiar work of the photohelie-
graphs.

Figs. 3 and 4, page 326, are fair specimens of tho equator-
ials. The former we give on account of its historical inter.
est, being the Lee telescope, with which the late Admiral
Smyth drew up the well-known « Bedford Catalogue.” Those
who are familiar with this work may remember the characier-
ictic eajoyment with which Admiral Swyth dwells on the &}
ft focal length, the object-glass by Tulley G in.), withal

its beauties of correct form aad %space penetrating power,”

and the sbarpness with which it came to focus, carrying the
reader so along with him that he almost feels as if it was an
extraordinary instrument, perhaps almost making an audible
click as it came to focus. It is unnecessary, therefore, to
dwell on features which, if the iruth must be told, are not
in these days extraordinarily good, even in the optical parts,
It may be said briefly that the mounting, though old-fashion.
ed, is simple and eff:ctual, the clock powerful and good, and
the iustrument altogether capital for the work required,
Astronomers who know what a favourite tbis telescope has
been in its day, and the excellent work it has done, look at
it with a feeling akin to respect and affection, and may feel
glad it should have the prospect of again performing import-
ant work. Ia the figure it is shown, we need bhardly say,
pointed towards some polar star, near its upper culmination.

Consequently, for the transit to be seen with the sun rising in |

the south-ecast, it is necessary that the side cf the buildingin
the corner directly beyond the centre portion of the tele:cope
should be capable of removal, and it was 1,0 made three years
ago by Sir George Airy, when desigoing the huts for the cxpe.
dition, [Iig. 3, is anequatorial, designced «.. d made by Sim us,

with a 6 in. object-glass; the mountiag is, of course, goed, and -

of a general character, readily admitting of adju-tment to
almost avy latitude. Beyond this there is lLittle to remark 1a
connection with it. With these and all the larger telescopes

the sun is to be observed not directly, but by reflection off the

surface of o glass prism ; by which meuans not only isthe glare
enormously diminished, but also the heat rays which pass on
through the glass being got rid of, there is no risk of the dark
glass srddenly failicg and the observers being biinded —a

fate which bas too often befallen examiners. of the sun
Double image micrometers are used, as described in our

previous article, and contact observed in as nearly as pos-
gible the same phase by all the English and Hussian
observers.

Fig. 1, exhibits the phou-heliograph employed at every mai -

station. It is designed anu wado by Dalineyer, and deserves
a few words. Its optical part cousists of a tube with an
object glass resembling that of an equatorial telescope, but
coustructed so as to combine the optica: focus witl. that of tho
chemical xays, so that to tho eye it would not be truly corrected
for colour, but is admirably adapted for facilitating adjustment
to the work required. A little beyond the focus of the object
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glass is a pholographic camera lens or enlarger, consisting of
two double lenses symmetrical in forin and position, at some
inches spart, ench one consistiog of a concavo convex crown
snd convexo concave flint glags, 'I'his throws an cnlarged
crect image of the sun on the plate exposed in the posterior
or camera end sbown ia the figure, where the chemical and
optical rays are tgain brought to the same focus. The
pointing and adjustment of the instrument aro facilitated by
the use of ground glass, both in the camera, and in a small
rointer fixed to the eide of the tube. In the focus ot the
object-glass are fixed cross wires, and immediately bryond
them i3 an exposing shutter, consisting of a close sliding
brass plate with a small horizontal slit admitting of adjust.
ment to greater or less width. The shutter is pulled down
by astrong spring, but can be 1aised and held above the field
of view by a piece of thread and pulley, on cutting which the
shutter flies across the field, every part of the sun being photo-
graphed by the momentary exposuse given through the slit in
s rueh over the field. o, « rapid series of photographs,
such as itis wished to obtain of the advance of the planet on
the solar disc, another device is employed, which is u mnodifi-
cation of Jausen'srevolving shutter, which exposes in succes-
sion o number of small circular spots, arranged in a circle on
the plate, which is itself made to revolve fo as to bring each
one in turn in the required position.  The chicf difficulty is to
avoid the bad effect of vibration, which appears to have been
done by Mr. Christic’s arrangement, to the satisfaction both
o! the Astronomer Royal and Alongicur Struvé. ‘Lhe idea of
employing photography, as we noticed in our previous article,
weowe to Mr, Do La Rue, who fitst brovght rolar photogra-
phy tosuch a high standard of pe:fection and accuracy. The
dry process which is adopted is tbat advocated by Captain
Abney, R.E, who has directed the training of the photogra.
phers of the expedition, The mounting of the photohtliograph
15 that of an equatorial ; the design we prefer 1o Simwm’s on
the whole. We cannot say the same for the fitting and mo-
tron of the wheels ; but all is good. The systematic observa-
tions necessary to establish the exact latitude and loogitude
of each station are carried out at the main stations by transits,
sltazimuths, or vertical circles, and i. one case by telegraph
comparisous. At the secondary stations it is done by portable
instruments and comparisons of various kinds,

The trausits are made by Simms (40 in. focal length, 3 in.
aperture). They have moveable systems of wires connected
with micrometers. ‘The altazimuths and vertical circles differ
from each other chiefly in the former having horizontal circles
read by microscopes in four places and in many details. The
altazimuths are supplied to stations whose latitudeis such that
azimuth readings are required. Fig. 2, shows the instrument
belonging to the Kerguelen Station, which is the best in
design and in its performance.—Engineer,

LEAD MINING IN CANADA,

Lead-mining operations in the Dominion of Canada have
hitherto beer limited ty what may be called surface explora-
tons, although the finest rock of lead ore exhibited at the late
Pari« International Exhibition came from Canada, We learn
" from a prospectus of the Canadian l.cading Mining and Smelt-
ing Compavy (Limited) that extensive operativns are about to
take place to develop the champion mineral lodes in the towa-
+hip of Lansdowne, in the coumy of Leeds, Ontario.  Sir Wm.
Logan, Geological Survey, bas frequently called attentiou in
Lis officials 1eports to the promising character of the lead lodes
in this district. He says, speaking of the nature of the lode,
that « through 1he gangue, which is calc-spar, galena (lead) is
. found in masses, sometimes § or G inches in diameter, A trial
shaft of 5Q feet, which was sunk in one of the lodes, is said to
have yiclded sufficient ore to pay the expenses of sinking, and
that four other lcad-bearing lodes run parallel with the main,
the whole being included in a breadth of about 1,040 feet.”

Pscrric Ramway.~It has been determined to survey the
valley of the Fraser River, with a view to making the terminus
of the Pacific Railway at Burrard’s Inlet. Mr. Sandford

«cming has received orders to proceed with the work at oaco.

[o—

WEAVING,
ANCIENT Loous.

When it is considered how little i< known of the carly
history of weaving, it may be casily understood how much less
likely it would bo for a description of its various processes to
exist. The products of the loom, under certain ndvantageous
circumstancey, may be preserved for thousands of years, and
still give proof of their peculiarities, either in excellence or
defect of manufacture. Thus, the mummy cloths of Egypt
supply abundance of prouf, not only concerning the existence
of weaving 4000 ycars ago, but of 1hie general excellence of the
products then produced. Numerous specimens of this cloth,
still wrapped round the embalmed bodies, are to be geen in the
various L blic muscums, and nothing could give moie conclu-
sive evidence r garding the state of the art in those, the
carliest periods of hictory.

Although woollen and cotton cloth have always been most
commounly used for clothing and other purposee, it is fortunate
that the Egyptians did pot enshroud therr dead with erther of
those matenials, and particularly so with wool, which owing
to its propurty of bre. ding, or being hable to bicome infested
with worms and insects, would be more. hkely to perish than
linen cloth, Thus linen was purposcly chosen for shiouds on
acount of its cleanliness and lasting qualities. ‘T'he dead
were encased in its folds, go that the bodies should be pre-
served uninjured, for o period of 3000 years,when it was
believed that the former spirit would return, after its trausi-
tior otatv and habitation of the bodivs of various animals, to
resume its previous existence,

Itis to this circumstancethat we owe what actual koowledge
of ancient weaving we now possess. ‘T'he Egyptians also u-ed
wool and cotton for weaving purposes, the pourer classes being
clothed with woulen cloth, and the rich with cotton and wool,
The priests wore linen, in accordance with their idea of its
purity, for they wero not allowed to e¢nter the temples with
any article of dress composed of wool, that material being
considered unclean, from the circumstances before mentioned.

But although it is possible to preserve cloth for lung periods
of time, when it has been prepared and deposited for that pur-
pose, it is quite another mattcr as regards the loom in which it
was woven, It is characteristic of many things in every-day
life which have long been in use, that ‘hey rarely suggest to
the miad that they may be supplanted by quite duferent
methods, and for the old svstems to become totally forgotten.
How manpy of the anclent arts have been lost througlh the
historian making no record of their processes 7 We therefore
cesse to wonder that no certain konowledge of the ancient loom
exists. Fortunately, there are a few very ancient paintings on
the walls at Thebes representing several processes of weaving
and gpinning, but the looms arc not clear enough to under-
stand.

An account of these paintings is given by Sir Gardiner
Wilkineon in his “ Manners and Customs of the Ancient
Egyptiaps,” to which work we are indebted. Thus Fig. 1, on
the page 327, rcpresonts a weaver at work upon a piece
of cloth, woven iu a horizontal pesition onr the ground, and
Figs. 2 and 3, represent vertical looms—for both vertical and
horizontal 1 .oms were used by the Egyptians, In Fig 2, tho
weaver is shown weaving cloth with a coloured border, and in
Fig. 3, two fercales are shown at work at the loom. It required
the services of two to weave with the vertical loom—oune,
perhaps, to open the shed and attend to the warp, and tie
other to work the shuttle and attend to the weft.

It will be noticed in both Figs 2 and 3, that the weaver
holds n stick, or lever, in the right hand ; at the ¢nd of these
levers there is a hook. Sir Gaidiner tells us that he thinks
these hooks were for the purpose of drawing the weft thread
through the warp—in a similar manner, we may suppose, to
willow or horse hair weaving, where short lengths only can be
used. If such a system really was in use by the Egyptisns,
and the cloth which now exists gyas woven by drawing the
thread throogh the warp shed, the cloth would give evidence
of it, for it must necessitate tho formation of an open selvage,
or fringe, on at least one edge of the cloth, and, even if the
thread was drawn through by the hook, in such a maunncr as to
use long lergths of weft, it would then have o double weft
thread, with a perfect selvage on one edge o™ he cloth, and an
open one on the other—similar to the weaving by tome of the
modern shutticless looms, But the Egyptian cloth that we
have seen has no double threads, and both the selvages are
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ANCIENT LOOMS.

perfect, showing that the shuttle was passed entirely through
the shed, from side to side alternately, as in ordinary weaving.
Therefore, what can t.ese sticks,or levers with hooks, be for ?
Thb-y must either represent the shuttle itself, or the means
wherewith it was thrown. Before the rced was invented the
weft thread is said to bave been combed evenly into its place
by means of & comb adapted for the purpose, and the blow
was given to drive therm together by the usc of & st sword-
shaped piece of wood, which was introduced into the shed for
the* purpose. This latter instrument was called the * spatha.”
The cloth was woven by forcing the wefi downwards, and Sir
1 Gardiner quotes Herodotus, who states that the Egyptians

T

wove their cloth in that manner, whilst other nations wove it
by pushing the weft upwards. In the latter way of weaving,
it is eagsy to gee how to slide the shuttle when the cloth was
woven downwards. The shuttle was probably thrown from
hand to hand, withortany shuttle race or reed for it to slide
upon, otherwise it would be difficult to understand how the
loom could be worked with the simple meckanical means they
appear to havo possossed.

In Dr. Smith's dictionary of # Greck and Roman Antiquit-
ies,” under the article Tela (Greek loom), Mr. Yates, in des-
cribing tho ancient Greek loom, compares it with the common
loom used io Iceland, if notat the present. at all events in very

et
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recont times. Fig. 4, is a representation of this loom. The
warp is guspended from the top beam of tho loom, and the
lower ends are tied up in separate portions, which are weight-
ed to keep tho threads in tension,  The cloth was woven ‘up-
wards. A comb was uscd, as already described, and tho spatha
also, which is thown in the drawing :

It may be here remarked that tho use of the comb ovght not
in all cases, to imply that arced was not used, It is far from
being uncommon for weavers «f the present day to uso a
comb, especially when they have a sticky warp to weave, or o
warp that, owing to the folting property of the materal, such
a8 wool, requires to be separated frequently. In cloth weaving
there is a special contrivance for this purpose in order to pre-
vent the shuttle being thrown out of its courso by coming into
contact with threads that have adhered more or less to tho
adjoining ones.

The reed itself is but aspecles of comb, and takes its name
from the material of which it was formerly made, viz., slips of
reed It is not, thercfore, unreaconable to infer that the reed
was used in ancient times, as well as the comb, in the weaving
of the finer descriptions of cloth; and in weaving ruzs or
matting, the spatha, and the hook before mentioned, would
thus be satisfactorily explained.

Fig. 5, represents a loom which is asserted by Montfaucon to
be copied from an ancient manuscript supposed to be of the
fourth century, and entitled the ¢ Virgil of the Vatican» It
formerly belonged to the monnastery of St, Denys, in France.

The loom used in India for the production of the most de-
licate muslin, cloths, shawls, and other fabrics is of an ex-
cecdingly rude nature, and it )s highly probable that it is, in
mode of consiruction, the most ancient loom known. Conse-
qnently a full description of it can scarcely be omitted here,
Fig 6, represents acommon Indian loom as used in the celeb-
rated manufactures of Dacca,

Dr. J. Forbes Watson, M. A., in his work on ¢ The Textile
Manufactures and the Customs of the People of India,” enters
very fully into their mode of spinning and weaving, and des-
criptions of their ornamental fabrics. In describing the looms
which produce the famous musling of Dacca he extracts from
the work of Mr. Taylor, which was published for private cir-
culation enly. Mr. Tuylor formerly resided at Dacca, and was
intimately acquainted with the mode of spinning and weav-
ing there  From these tources we learn that at Dacca the
lvom is always placed under a shed or under cover, or in
the weaver's house, and not in ths open air as usually re-
presented  The warp is fixed to the cloth beam by a small
slip of bamboo passed through the loops and fixed into the
groove, The beam i8 wound up by a winch, and held by a
stick passing through a mortice hole, and fixed to the
ground.

Ther batten consists of two flat pieces of wood, into which
grooves are cut for the rced or sley, which is fixed in by iron
or wooden pins, and issuspended from the cape of the loom
The range of motion of the barten is adjusted by passing
slings through several pieces of sawn shell. By lengthen-
ing or shortening the slings the extent of motion is adjusted,
for upon this the regularity of the blow depends.

The balances of the treadles, having the slings fixed at their
extremities, are suspended from the transverse rod above.
The treadles are made from pieces of bamboo,and are contain-
ed in n pit dugin the ground about 3 ft. long, 2 ft. wide, and
18 in. deep.

The shuttle is made of lizht wooed, of the betelnat tree
(Areca catechu), and has spear-:haped iron ponts It is from
10 in to 14 in. long, und § in. wide, a-d weighs about 2 o0z,
it has a long open space for the wire, upon which the reed,
on which the weft is wound, revolves. The weft passes
through an eye at the side of the shuttle.

The temple (the instrument for stretching the cloth from
sclvage to selvage during the operation of weaving) is formed
of two pieces of wood, connected together witu cord, and
having at their ends two brass hooks or pins, which are in-
serted in the edges of the cloth on the under surface,

The weaver sits with his r ght leg bent under him, upon a
piece of board or mat, placed close to the edge of the pit,
and depresses the treadles alternately with the great tou of
the left foot. The stretch of the warp seldom exceeds one
yard in length, and the depth of the shed is about § of an
inch.

‘T'o lessen friction, the shuttle, reed, aud lay (shuttle race),
arc all oiled, and & brush smeared with mustard oil is oc-

cacionally drawn along the warp. Tho brush is made of a
tuit of fibres of the nul plant (Arundo karka), When ten or
twolve inches of cloth are woven it is sprinkled with lime
water, to provent its being iojured by insects. The most
favourablo condition of tho atmosphere for weaving is about
82 deg., combined with muoisturo, and to effect this in very dry
weather, shiall w vessels, containing water, are placed under
the loom. A piece of Darca muslin measures twenty yards in
length by one yard in width, Iathe preparation of the warp
it takes two men from ten to thirty days.

The weaviog of such cloth takes two persons (one to weave
and the other to prepare the weft and attend) from ten to
fifteen days for the ordinary nssortments Twonty days for
fine, aud thirty days for superfine, ‘The fine superfine takes
from forty to forty-five days, and the dooreas or charkana
assortments, sixty days.

A specimen of cloth called mulmul khas (muslin made
for the king), and measuring ten yards by onc yard, contained
1800 or 1900 threads in the warp, It weighed 3 0z. 2 dwt. 14
grainstroy. Itisso fino as to pass through the smaliest ring.
Price 100 rupees, or 10/ Anpother specimen, as worn by
native dancers and singers, measuring twenty yards by one
yard, had 100y threads in the warp, and weighed 823 oz,

The Indian metbod of weaving figured muslin may be
taken as the general mode adopted foc weaving the various
beautiful fabrics for which they are so celebrated. Mr. Taylor
describes the process as follows :—

« Two weavers it at the loom. They place the patters,
drawn upon paper, below the warp, and raoge along the track
of the woof a number of cut threads equal to the flowers, or
parts of the design intended to be mate, and then with two
small, fine pointed bamboo sticks, they draw each of these
thrends between as maoy threaas of the warp as may ba cqual
to the width of the figute which is to be formed. When all
the threads have bLeen brought between the warp, they are
drawn close by a stroke of the lay. The shuttleisthen pas.ed
by one of the weavers through the shed, and the weft having
been driven home 1t is rcturned by the other weaver. The
weavers resume their work with the bamboo sticks, and re-
peat the operation with the lay and shuttle in the manaer
abo. ¢ described, observing each time to pass the flower
threads between a greater or less number of the threads of
the warp, in proportion to the size of the desiga to be
formed.” '

It 15 thus secn that the ornamental fabrics of Indin are
purely & handicraft work, and performed in the rude descr p-
tion of loom already described.

The Chiagese loom shown at Fig. 7, presents such a con-
trast to the other primitive looms represented, that it cannot
fail to be appreciated for its originality of form and tho sug.
gestiveness of its various jarts Compared with the modern
hand loom it is singularly compact and adapted for houscholid
use. In ancient times weaving was practised in all the great
houses, where a room was set apart for the purpose. Should
small looms, for fancy or domestic use, ever be introduced in a
similar mauner to the sewing machine, some modification of
the Chinese loom would, perbaps, alone commend itself to
favour. The drawing is copied from a larger one ian the
¢ Traitd de In fabrication des Tissus,” by M. Falcot.

THE VICTOR1A REGIA AT CHATSWORTH, ENG,

Chatsworth, a seat of the Duke of Devonshite has, amony its
other attractions splendid arringements for horticulture. Qur
illustration on page 330, represents tho hot.house devoted to
the display of the cnormous water-lily of the Amazon, the
Victoria Rugia which is grown there with greater success thaa
any whete ¢lse in England, the leaves measuring often 7} fect
in diameter The large tank seen in the centre contans as. |
other tauk, 16 feet in diameter aud considerably deeper than
the outer portion; thiscontairs the soilin which the Victoria
lily is plauted. The walls of the tanks ate built of brick, and
the bottom is paved with stonu ; the tanks are lined with lead
throughout, and the two inch hot water pipes which supply
them are also made of lead.

While the plant is growing, a little wheel, in the form of an
overshot mill wheel, is fixed near the edge of the tauk, anl
continually kept in motion by a small jet of water from & tap
immediately overit; thus the surface of the water is always
rippled. The Victoria Regia, being an anaual, dies in Novem-
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ber, when the water in the tank is drained off, and the soil
contained in the inner part remved. The lilies in the angular
tanks, beingalso out of season, are, about thesame \ime, mostly
cleared away and stored in troughs filled with water in the
cucumber house. The ajuarium, thus stripped of its summer
occupnnts, is filled in winter with large chrysanthemums for
fuenishiog cut blooms  As the Victoria lily annually produces
and ripens a good stock of seeds, theso are preserved in vessels
of water until sowing thme comes round, which is generally
abeut the middle of Decomber, or between that and January.
The plants are petted singly, and re-potted as they advance in
growih, until they have attained sufficient strongth, when the
best plant is planted out in a heap uf fresh gonl,

THE GRASS EATING FISH.

Nature makes no leaps ; on the contrary, she appcars to fill
up, by design, the gaps which appear to cxist between each
parallel serics of b-ings. Numerous examples exist, or have ex-
1sted, of thesc odd connecting links ; the Australian ornithorin.
cus, o qnadruped with a bird’s beak ; the apteryx, & bird with
hair and no wings ; the pterodactyl, or winged lizard of anti-
quity , the fossil turtics, with tceth, found in the Cape dia-
mond diggings—are illustrations in point, and still another is
found in the queer fish represented in our engraving. It is
called the ceratodus Fosierr, and is alhied to the fishes through
the lepidosiren, a singular animal found in the streams and
ditches near Bahia, Brazil. The lepidosiren is popularly termed
the caracurus, and is hnown by its odd shaped, cfongated body,
covered with ecales, appearing to terminate in a fish’s tail,
while its means of loco.notion convist in four fins located under-
neath, French naturalists have placed this animal in a dis-
tinct class of amyhibious reptiles. Owen, on the other hand,
pronounces it a fish, and the connecting hink between fishes
and reptiles.

The discovery of the ceratodus, however, adduces an even
closer connection between the two families, The genus was
established by Agassiz, who found the fossil teeth and jaw
boues of the animal ip the jurassic and triassic formations of
many parts of Europe. It wassupposed that, save in these an-
cient remains, the creature did not exist, wntil a few years siace,
when living specimens were found in the rivers of northern
Australin, exactly correspouding to the fragmentary relics.

In the engraviog on page 330 is represented the appearance of
the living fish and also of the skeleton. Its length is about 38
inches, and its diameter 7 inches. Its habits areas peculiaras
its form. Although living in the rivers, it rarely ascends above
the brackish water, and finds its sustenance 1n tne vegetation
which, growing in shallow places, is left uncovered by the ebb
of thetide. At night the fish leaves the water, crawling in
among the plants and fecding. The quantity of pourishment
it needs is enormous, and it is said that the amount of half-
dige ted myrtaceous and gramiuaceous foliage found in its in-
tcstines is out of all proportion to the apparcut requirements of
the animil. In order to pursue its habite, it is evident that
air-breathing apparatus must be present in the organization,
and suck isthe case. Its . "'sare a sort of porouslung, of very
complicated constr’ ction,, .ng ramifications which expand
into cavities fillea with a coagulum, the fanction of which has
not been definitely determined.—Scientific American.

Tue Hamilton Spectator says :—A rather unusual thing was
noticed the other day on the farm of Mr. Joseph Williamson
near dtony Creek. A large rat was seen on several occasions !
to retreat from the garden, in which a number of bee-hives are
kept. The advent of the rodent among the flowers being !
considered a somewhat erratic proceeding especially as rats
have in them no love for ¢ the concord of sweet smells,” it wag '
wa'tthd and was observed to go towards the bee-hives, when, '
peising itself on its hind legs with its fore feet on the bottom !
board of a hive, it destroyed bee after bee by snatching them
and eating them as they came to und from the hive. After
several attewpts the rat was cought and killed, and was found
to l{c one of immense size, and in a very fat condition The !
habit of rats killing bees is very rarely if ever, noticed, though
mice have been kuown frequently to do so.

THE DICEY STEAMSHIP,

In our number for May 1873, wo gave a short description of
the new largo steamers which are now Leing built to act as
ferries between tho coasts of England and France. 1hese, or
at least two of thew, the ¢ Bessemer” and the * Dicey”
steamers are rapidly approaching completion, On page 351 we
give illustrations of tha Dicey Steamship which is so far ad-
vanced in construction that ghe will Lo laanched fn April and
ready for the service in June. The vessel is 200 ft. lung, with
an extreme breadth of 6O ft.,, with the small deaught of water of
6 ft , so that she can eater the ports on both sidesof the Chian-
p-l atall times of the tide. She will afford accommodation for
upwards of 600 passengers, with first and second class saloons,
ladics’ and private cabins, and a sufticiency of closcts ; and
over the saloons a fine promenade is arranged. Excellent re-
freshment-rooms are provided, and the comfort of the passen.
gers i8 in every way studied, so as to insure the success of the
undertaking.

COAL IN NEW BRUNSWICK.

The long disputed question of the occurrence of thick coal-
beds at Grand Lake—a question of much interest te all New
Brupswickers—would appear at last to have been definitely
settled. TFrom a report upon this subject by Messrs, Bailey &
Matthew, contrined in the last Report of Progress of the
Geological Survey, and just submitted to the Dominion Par-
liament, we learn that the entire thickness of the coal formation
in this region, as determined by a study of its geological struc-
ture, does not exceed 600 feet, of which not more than 200 fect
represent the middle or productive coal measutes, the re-
maioder being composed of barren beds, which und-r, or
overlic thoe latter. An important fact in conngstion with this
subjcct is, that at three separate points, on diiferent sides of
the Newcastle coal openings, rocks older than those of the
carboniferous formation come to the surface and occupy con-
siderable areas, thus indicating cither an excecdingly shallow
Lasin, as that in which these coal deposits were originally
formed, or that they have since lost much of their thiskness by
denudation. In this latter case it is still possible that the pre-
carboniferous arcas alluded to may really represeat sim ply the
su nmits of ridges—islets as it were in the carbonife rous sea—
and therefore separated by troughs in which the coal formation
deposits may be deeper. Btil}, this does not seem probable,
the attitude and character of the strata, as wefl as that of the
fossils, alike indicating that the formation here is but of little
thickness ; to which may be added the fact thatin two attempts
to determine this questi . by boring, one at Newcastle and the
other near the shote of Grand Lake, the slates which underlie
the coal formation were in both instances strack at a depth of
a little over 200 feet.

While, however, these explorations are certainly unfavorable
to the opinion which would assign any considerable thickness
to the coal formation in this region, or even to a -beliefsin the
occurrence of workable seams beneatl that which has;been so
loug know n and removed near the surface in the Grand Lake
district, it may yet be observed thal the area over which the
latter may be presumed to extend is itself a large one, and even
supposing the thickness of the seam to be nowhere greater
than is shown in the openings already made, it would still be
capable of affording, with propgr -vorking, & very large yield
of coal. From data given in the report it would appear that
the entire area of the coal basin at Grand Lake, and over which
the coal seam may be supposed to extend, is about 112 sguare
miles, which, adopting 20 inches as the average thickness of
the r»am, and 79.4 Ibs. as the weight of a cubic foot of cosl,
would give (with certain necessary deductions) a total possible
yield of pot lee3 than 154,918,147.2 tons|!

It may be added that the carboniferous soils which spread
over o large an area in New Bronswick, are ecverywhere neacly
horizontal, and as coal crops having nearly the same average
thickuess as those of Grand Lake have been observed at many
widely difierent points, it may possibly be that these are all
really portions of oue single an| continuous scam, in which
case, after making thc wvecessary deductions as before, the
whole possible yicld of coal for the New Bruuswick coal-field,
even supposiog that no other decper scams are found, will
reach the enormous sum of 3,510,436,357 tons i—Nation,
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PRINCIPLES OF SHOP MANIPULATION FOR
NEERING APPRENTICES.

By Ricuiarns, Paitadelphia,

ENGI-

INTRODUCTION.

In addivg another to the many treatises relating to me-
chonics, and especially to that branch called mechanical en-
gineering, it will be proper to explain that the purpose is to
supply a want that none ¢f the many text-books thus far seem
to have supplied—that of assisting the enginecring appreatice
in forming = true estimate of that which he has chesen asa
professiun, and pointing out the menus of study that will lead
to his understanding the principles, as well as the rontine, of
a shop course.,

Aside from the fact that no books have been prepared with
an especial view of assisting apprentices, and adapted to the
first stages of what we may call a mechanical education, there
is the further fact that such books as are available treat of
mechanical principles as consisting in mathernatical formule
and theorctical propositions ouly, overlovking the fact that
such data are merely the symbols of mechanical principles,
and not the principles themselves, and that a true understand-
ing of mechunics 15 the result of & system of logical reasoning,
which is only to be aided, and not supplanted, by rules, tables
and formul.

A person may be a master of computations, or conversant
with physics, and know irttle or nothiog ot practical mecha-
nics, or may be a competent mechanic with but little know-
ledge of mathematical propositions, such as can be presented
in hooks, and the great work of the apprentice is to connect
and assinilate theoretical with applied mechanics.

It may be claimed that text-books can go no furtherin treat-
ing of applied mechanies than general principles will reach—
a very true proposiiion if the wrter of mechanical books has
no power of deahing with the subject further than 1t is reached
by theorctical deductions; but this furnishes no preof that
the great share of a technical cducation, which cousists in
what may be called special knowledge, cannot be generalized
and systematised the same as that part which is now explained
on general principles.

Between physics, geometry, aod mathewatics, and their
practical application to industrial processes, or, to state it more
plainly, between theoretical principles, and the finished pro-
duct of an enginecning establisheent, there isa wide space,
filled in with intricate processes, with which text-books deal
but sparingly, and sometimes not at «ll. This space bas to be
bridged over by the apprentice as best he cap, and it is that
part which calls for his greatest eflorts,

He may, for instance, study the geometry of tooth geariag ;
tl.  construction of trains of wheels und the principles that
govern their action; he may learn the principles of cycloidal
and epicycloidal curves, but between all this and a finished
wheel are the processes of pattern making, founding, and tit-
ving, cither of which require as much or more thought and
study than the geometry of geanng, which subject furnishes
page aftur page in our text-books, yet the latter are almost
si'ent on the shop processes nawed,

The same rule applies in most classes of machinery; in
raachine tools, for instance, the apprentice has only to open a
modcrn work on the subject, aund he will find tables, formula,
and drawings to show the construction of machine tools, but
scl 1om anything said upon the principles of their operation.

The apprentice, as soou as he enters the workshop, is gt
once brought in contact with machine tools of all kinds, and
but little is gained in spending time in studying drawings and
descriptions of them wher the tools themselves are before
his cyes, but connected with the operation of these tools are
may ¥ intricate couditions that cannot be understood nor even
conjectured by merely ¢iamining the machines, and much
less from drawings of them. The conditions of operation, or
principles of operation, arc the points that the apprentice most
needs to learn ; what is meant by these principles of operation
will app ar in the course of these articles,

Referring again to the books which are available to an ap-

prentice, they are too often filled with tables, rules, formulw, !

and rcady made computations, which, like a list of gear wheel
combinations stamped un a lathe, tend to relicve the learner’s
mind of that whiclk is most weportant for him to study, The
apprentice who 3

mentally, and by using tables and rules to define mechanica

questions, the principles may be entirely overlooked. Rules
aund tubles hive their places, aud are merely records of what
has been determined and proved by crucial experiment or by
mathematical demonstration, but the less the engineering ap.
prentize dealsin them the more heis likely to know of the
principles upon which such rules are founded. With books of

an elementary character, uutil quite recently, the engineering ]

apprentice has been no better supnlied
When it is considered how strong first impressions are and

how they cling to the mind, it is casy to conceive how impor. '

tant it is to lay a proper fo mdation on which to rear a mecha-
nical cducation, and whken we cxamine school books that
treat of natural philosophy and mechanirs, and compare them
with modern science and modern practice, it must be conceded
that they furnish a bad foundation indeed for the learner to
build upon.

As a first lesson in what is called mechanics, the student s
taught to compute the power oflevers, screws, wheels, wedges,
and other devices, which he is tavglt to call * mechanical
powers,” whatever that may mean ; he is tod that there are
“three kinds of levers,’and the terms used throughout are
such asto cozfound power with mechanism, and prevent a
comprehensive idea of force and motion, or the means of
transmitting them. The student finishes such a study of me.
chanics with false conceptions of prwerand mechausm, which,
as many will b ar witness, cling to the mind for years, and
may never cease to be a hindrance to acquiring a true ap-
preciation of forces and the relations between puwer and -
chanism.

A waot of treatises that are especially adapted to the te-
quirements of apprentices, is due in a gr at measure to the fat
that practical engincers who have passed through a suciessful
experience, and have gained that special knowledge which the
apprentice mast needs, as o rul+ have neither the inchnativu
nor the incentive to write out the lessons that they could im-
part to others.  The changes of mechanical mani, ulation are
50 frequent, and the apparent contlict that might ari ¢ between
their opinions and established data would icaf to adverse criti-
cism, which such men do not care to invite; the result is, uv-
fortunately, that the great mass of special knowledge gained
by individual experience islost, and mechanical text-bonks, of
necessity, consist mainly in generalitiegthat may be arnived at
by theoretical deductions and inferences.

The purpose of thesc articles will be, in some degree at
lcast, to supply this want of & medium between theory and
practice, and to point out to the appientice engineer that part
of his education which may be tcrmed special, ard which must
be aciquired mainly by his own eflorts; to urge upon bim the
value of analytical reasoning, about cven the most sunple
matters, instead of depending upon rules, tables and for-
mule,

It will also be attempted to show the relations between
principles and practice, not between figures and practice ; for
it must ~ontinnally be kept in mind that tigures are but the
symbols of principles; the plan of tracing every process w the
workshop to some genceral mode of operation as an antecedent,
will be urged upon the learner, as the only means of cultiva-
ting the habit of reagoning, which alone can lead to a com-
plete knowledge of practical mechanics. The articles wiil
contain no drawings, no figures or computations ; these are al-
ready supplied in forms that lcave nothing to be desired, and
may be studied from other sources in conncetion with what 1s
presented here.

The author, in preparing these articles { r engineering ap-
prentices, brings to his wd an experience of 25 years devoted
to the constructiou of machinery and general engineening
practice; snd, as a cousi feruble part of thi+ experience has
been devoted to the instruction « f appreatices in applied me-
chanics and what is terined mechenical engineering, the plans

" of study which will be pointed out here are such as this expe- |

rience has proved to be the most successful.
The articles have been prepsred with a full knowledge of

" the fact, that what an apprentice may learn, as well as th-

time that is consumed in leacning, are both tb be measured by
the personal interest thatis felt in the subject studied, and
that a strong p reonal interes' on th - part of an apprentice
is es<ential to permanent success as an engineer. It is to be

regretted that the ditlticulty of a statistical dryness and want |
s toa table to select wheels for screw ! of interest must alway » be o charactenistic of any wnting de- |

cutting will perh. .s uever learn to make the combinations | voted to mechanical subjects. Some of the subjects treated

|
!
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here will bo open to this charge, no doubt, especially in the
first part, but it is trusted that tho good sense of the reader
will prevent him passing hurriedly over the first part to see
whut is said of casting, forging and fitting, at the end, and
will cause him to read it as it comes, which will in tho end be
best for the reader, and certainly but fair to the writer,

(7o be continued.)

PATCHOULY.
(¥rom the Journal of Applied Science.)

Patchouly is at the present time one of the most widely
known, if not one of the most popular, sconts in England, Its
odor is one, which once known, is not likely to be forgotten,
and althongh opinions may and do differ as to its fragrance, itis
very largely employed by perfumers, both by itself and in com-
bination with other scents, which modify in some measure its
somewhat overpowering smell. Patchouli, or Pucha-pat is the
Hindostance name of the plant from which the perfume is
obtained, which is known to botanists as ogostemon Putchouls.
It belongs to the order Labiatz, which furnishes us with so
mapy of our aromatic plants, & «ch as sage, thyme, marjoram,
roremary, lavender, mint, pennyroyal, cte. Tle patchouly is
tall and shrubby, not unlike the garden mint in habit, with
broad, cgg-shaped, opp site leaves, about threo inches long
and thick spikes of small purplish-white flowers. It is a
native of Penang, Silhet, and the Malay Peninsuls, and i 1m-
ported into England fron Hindostan and Bengal. In India it
is a very popular perfute, being generally sold in the bazaars,
besides being used in tobacco for smoking, and for scenting the |
hairof the women. I't was not imported into England until 1844,
when forty-six cuses, some containing fifty pounds, others one
hundred and ten pounds, were put up for salo at Garrawsy's
Cofiec House. The price asked was only six shillings a pound;
but there were no biddings, which proves that its popularity is
of but recent date. This lot was brought from New York, to
which place it was said to have been taken from Chira, "It
flowered in Europe for the first time in the winter of 1844, in
the greenhovuse of a gentleman at Orleans ; sinco then it has
been in cultivation in many botanical gardens, and may
usually be seen in the Economic House at Kew  Some years
ago, genvine Indian shawls could always be distinguished by
the pecoliar odor which they bore, the causo of which was long
unkoown. It was, however, at leogth discovered by the French
manufacturers, that this odor was due to patchouly, and they
imported the plant in order to give articles of home manufac.
ture the samie perfume. The smell of patchouly may also bo
detected in Indian ink, in the mavufacture of which itis an
ingredient. The dried leaves and tops are the parts imported, |
and these may be bought in the market in bundles of half a
pound cach. Dr. Wallich slates that a native friend of his |
told him that the leaf is largely imported by Mogul merchants, 1
that it is used as an ingredient in tobacco for smoking and for |
scenting the hair of wom n, and that the essentialoll s in |
common use amoug the poorer classes of the natives, for im- |
parting the peculiar fragrance of the leaf to their clothes. Tho
sachets of patchouly which are solt in European shops con-
sist of the herb, coarsvly powdered, mizxed with cotton wool,
and folded in payers, These are simply placed in drawers and «
wardrobes to drive away moths and insects. Tho patchouly
plant is in great favor with the Arabs, who use and export it
more than any other nation They tako up great quantitics
on their annual pilgrimage, and use it chiefly in stuffing mat-
tresses and oillows. They believe it to boe very cfficacious in
preventing contagion and prolonging life. It is also sald to
protect clothing from moths. The preparation of the herb is
very simple, the tops- about a foot in length——~being merely
gathered and dried in the sun. It must not, however, be
allowed to get too dry. ' i

A pasoxp raw i8 in operation at the Exhibition of the
Am.nesu Institute. The machine is the ordinary reciprocat.
ing saw machino; but diamonds form the cutting tools, in
combination with the stecl blade asa guide. The diamords |

. ate set in “cutter blocks " at intervals upon the blade, and

work herizontally as a truc saw in the stone set beneath,
While an ordinary saw cuts on an averago 15 ia. of brown
;;tonc in a day, the diamond saw will do as much jn half an
hour,

SMELTING ORE IN COLORADOQ.

Qur illustrations oun pages 334, and 335, represcat some of
the processes carried on at the smolting works of the Boston
and Colorado Smelting Company, at Black Hawk, Colorado.
We are indebted for these to flarper’s Weekly.

Previous to the starting of this enterprise the ores of
Colorado were treated only by the stamping and amalgamat-
ing process by which, especially from the richer ores, not
more than half the noble metals were saved. By swmelting,
as conducted at these works, not only the gold and silver, but
the baser metals, such as lead and copper, are extracted
Since the commencement of operations over forty thousand
tons of ore from the mines of Colorado have been reduced,
yielding several millions of dollars in gold and silver,

T'he ore comes from the mine in large pieces, and first goes
to the crusher, or Cornish rollers, wuere it is broken in pieces
the size of pease. It i then sampled and assayed to deter-
mipe its value. It then goes to the calcining floors. Gu
these floors .ho ores are exposed to a gradually increasing
heat, which  obtained by moving the whole mass from the
lower part ¢ :he floor toward 1he seat of the firc. The ores
are charged . a the part of the floor most remote from the fire
every cight hours, a ton ateach charge. In this operation the
sulphur is converted into sulphurous acid, and escapes into
the chimneys. The base metals are changed from rulphurets
into oxides, when the ore is ready for the smelting furnace.

Yrom the calcining floors the ore goes to the smeltiog
furnaces. Of these the establishment has three, each having
a capacity for smelting about twelve tons a day. The charges
contain three tonms, and remain in the furnace about cight
hours at a full white heat. When brought to a perfectly
Liquid state the quartz and iron and other base metal fosm a
slag and ¢ me to the surface; the copper and lead combined
with sulphar, coming with them, the gold and silver sepamte
perfectly from the sleg, constituting whatis known as matte
and rink to the bottom.

The matte is reduced to ar impalpable powder, and then
taken to the matte calcmners, where it is kept for several bours
at a low red heat, and constantly stirred. Secveral chemical
changes take place, and the silver is reduced to a soluble
sulphate, while the old is unchanged. This is one of the
most difficult and delicate of operations. It requires the ut-
most skill and cate to insure good results.

The calcined matteis put in tubs, shown in the upper part
of our drawing. A continual stream of hot water filters
through the mass, until the sulpbate of silver is completely
dissolved. The stream of water flowing from the tankscarries
the silver into a series of other tanks, containing copper plates,
whereon the silver is precipitated.

After thisthe silver is ficed from all impurities by washing
with acid,with theaid of steam, in the large conical tub
shown in tho drawing.

The mass remaining in the tanks after thesilver has been
washed out is then treated in small reverberatory furnaces
for the extraction of the gold, The details of this processa ¢
too numerous to admit of even a partial description.

The pure precipitated silver as it comes from the tub-
tooms is put into the drying-pans to evaporate the water.
Then it s melted in black-lead cracibles by exposaure to o
white heat for two hours. When the silver is mclted,
the crucibles are handled by two men, as shown in the draw-
ing, and tho coutents pourcd into moulds. Zach brick
weighs over a thousand ounces, and represents & value of
about $1400 in gold

The New York Mint estimates the silver coming from these
works at an average finencss of 995,  The weekly shipments
aversge nearly half a ton of fine siver, worth about $20,000,
and gold of about the sime vailue.

The bricks are turncd over to Wells, Fargo & Co., who in-
close them in leather cases, and so send them to their final
destination.

Tar Brighton Enaga eays the dredging of that harbour has
revealed & “reasure that may at some future time be a minc of

"wenlth to the people of that section—a deposit of the best

quality of peat. It has been tested and bas been found to
burn well  The deposit is extensive, and is believed to be
very valuable.

—
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PEAT IN THE PROVINCE OF QUEBEC

'The total absence, in this Province, of coal measures and the
rapid denudation of our forests have caused the question of fael
to become pne of greal importance, Nature, however, seldom
leaves any part of her dominion utterly unprovided for and we
find that we possess an abundaut supply of very valuable fuel
in our peat bogs. Tuese bogs extend, at short intervals, from
Niagara to Gasp#, it is said, and at a distance of from ten to
twenty or thirty miles from the St. L,awrence. The Island of
Anticosti, also contains an immense deposit, & hundred miles
Jong. The fucl contained in these bogs is of a very valuable
nature and the quantity is apparently almost inexhaustible.
One of these deposits is situated at St. Hubert, a small village
about 12 miles from Montreal, and it cxtends from the line
of the Grand Trunk Railways, on one side to that of the Cham-
bly road on the other. The general appearance of these deposits
is that of a low-lying maish whose water is coloured & darkish
brown by the underlying vegetable matter. Men of experience
on the subject profess to be able to tell pretty closely the
quslity of the subjacent deposit by the nature of the vegetable
growth on top. Small tamarac trees with plenty of small ber-
ries, blueberries, &c., and a flower regembling a rhododendron
denote a high quality of peat. Small birch trees, on the other
band, and flags, bulrushes, and long wild grass, tell of an in-
ferior quality.

The deposit at St. Hubert bas been worked for some five or
six years by the Canada Peat Fuel Co. The works were ori-
ginally cstablished by Mr. Hodges, one of the Engineers of the

Victoria Bridge. The machinery used in the Excavation and
preparation of the peat was also invented by Mr, Hodges. Three
of these huge machines are at work at St. Hubert. Each con-
sists of & scow about eighty feet long, containing a twenty horse
power engine, and floating in a canal twenty feet wide and
from threo and a half to six and a half feet deep.  Our illus-
tration on page 338, is a very faithful representation of one of
these machines, The machive excavatos the canal for itself
by weans of two immense augers which project from the front
of the scow and cut their way into the turf. These augeraare
about eighteen inches long but of a diameter of ten feet each,
and 't.hcy work side by side. As they cut into the soft wet turf
they throw it behind them on to a revolviog band of buckets
These buckets convey it to the hinder part of-the scow and drop
it into a cylinder. Inthis cylinder it is mashed ioto pulp by
revolving hook-shap-d knives and then propelled fcrward by
revolving vanes into what is called the distributor. This is a
hollow cylinder, eighty feet long, projecting at right angles
from the side of the scow. In its ceotre, and throughout its
length revolves a shaft on which are auger-shaped va “es. These
latter propel the mashed up pulp along the distributor, from
which it falls through holes at distances of twenty feet apart,
and from the end, upoa the surface of the bog which has pre-
viously been prepared for its reception. Here it is spread out
to & wicth of from 100 to 120 feet and « depth of eight or ten
inches by men armed with scrapers, and by horses which drag
through the pulp a board fastened by a rope at each end to the
whipple-tree, (sce illustration). The peat is now suffered to
dry until a cut made on its s.rface will remain open, when
it is scored across by two men who drag to and fro a revolving
drum, whose circumference is furaished with ¢:rcular kanives
about four inches broad, and distant from each other about
seven or e¢ight inches. As soon as the sun and wind have
dried it so that it may be handled it is cut ap with sharp
spades into bricks eight inches long and carried off by boys and
stacked on ladders and laths, when the drying process is more
rapidly completed.

This is the complete process, and the average time required
to turn out saleable peat is five weeks. The Company, however
intends soon to add to each machine a compressor which will
deprive the pulp of & very large proportion of its moistur-.
From this compresspr it will pass through rollers and be
turned out in a continuous band about eight by ten inches.
This strap of peat will pass under a cutter, be divided into bricks
and carried off on an endless canvas band from which it will be
picked up and stacked by boys. By this improvement saleable
peat will be turned out in fourteen days and the working season
prolobged about three weeks or a month. The working staff
of each scow cousists of sixtren men, the fuel for the engine of
such peat as is not good enough to send to market. The scow
advances about 300 feet per day, which, at threc feet to the ton
gives & daily make of 100 tons of peat. The cost of manufac-
ture is about $2 per lon and the profit varies from about $3 to
$5 per ton. The total amount turned out by the Company at
St. Habert and at St. Bridgit, where they have another machine
at work 15 about 18,000 or 20,000 tons per annum. Thus peat
varies in its quality like cosl and wood, but all of it has been
and is successfully uscd in locomotives and for domestic pur-
poses Some of the peat first turned out was much grmmbled at
on account of the guantity of ashes which remained after con-
sumption, some indignant consumers estimating the product
of ashes at from a ton an: aquarter to a ton and ahalf per ton
of peat consumed, ignoring the fact that ez nikilo nihil it. On

the other hand much of that now produced leaves scarcely any
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residue behind, most of tho ash passing up the chimuney in
the form of an almost impalpablo powder. Perhaps the most
cogent argument in favour of the fact of its popularty is that
although much enquired for in Montreal, there is not a
pound of it to be procured. It bas all been bought up at prices
varying from $5, to $7 per ton according to the varyivg prices
of coal ard wood. Its u-e bas, as yet, been maioly confined
here to culinary purposes and for fucl for locomotives but it is
extremely propabie that befure long, peat will be made to serve
amost important end in manufacturing operations, enabling
us to utilize our large and valuable iron deposits.

At s recent mecting of the Royal Dublin Society, a highly
important report on the value of peat as a fuel in Siemens' Gas
Furnace, was received from Dr. Reynolds the Society’s Pro-
fessor of Analytical Chemistry, who says, ¢ { have much pleasure
in being able to report that the application of ¢ Siemens’ Rege-
nerative Furn ice’ to the economical combustion of rough, air-
dricd peat in great manufacturing operation, has proved emi-
nently successful in this country. When I venture to draw atten.
tion to this important practical matter in a letter presented to
the Council at the commencement ot the ¢ fuel famine ’ in 1872,
theoretical considerations chiefly led me to the conclusion that
Siemens’ apparatus was best suited for the purpose. The Great
Southern and Western Railway Company, however, acting upon
the suggestion and advice of its distingui-hed engineer, Mr.
Alexander Macdonucell, have since erected o Siemens' furnace
at their fine works at Inchicore. This furnace has now been
more than two n.onths in full operation, rough and poor peat
being the only fuel employed. Notwithstandiog the low qua-
lity of the turf used, the degiee of heat obtainable is so great
tbat the melting point of steel can be easily reached. This
furnace has Litherto been regularly employed in forging large
quantitics of iron at Inchicore ; and M. Macdonnell informs
me that the quality of the iron turned out from this peat-fed
Siemeus’ furnace is superior to that forged in the common air-
furnace fed with the best coal. Still more important is the
remarkable result which has been arrived at by Mr, Macdon-
zell, namely, that 5% tons of rough turf suffice to forge one ton
of iron in the Siemens’ furnace, whereus six tons of good coal
or about twe've togs of good peat must be burned in the com-
mop air-furnace in order to produce the same effect. Therefore,
a manufacturer using a Siemens’ furnace can obtain rather more
heating effect from one ton of peat, costing 14s., than another
usiug only the air-furnace can derive from one ton of coal at
28s. Itis calculated that atleast £3 10s. per ton of iron forged
is saved at Inchicore by the use o Siemens' furnace fed with
peat. Kesults such as these need no comment. I would only,
thercfore, venture to express the hope that manufacturers may
now profit by the example and expericnce of the Great Southern
aud Western Railway Company, and may utilisc some of the
immenge power which the invaluable labours of Sir Richard
Gritdith long since proved to be stored up in the peat bogs of
this country.”

Peat ig, indeed, attracting attention almost everywhere just
now. The Western United States arc looking to it tosupply them

vith fuel and on our recent visit to the works at St. Hubert we
were intormed that the officers of the Company arc constantly
receiving inquiriestrom both hemispheres as to the most econo-
mical methods of production. Much of the information con.
tained above has already appeared in a New York daily—in
fact it would seem that part of the series of peat deposits men-
tioned should be along the Rorthern portion of that State. Oar
Canadian peat worke, important as they are, however, promise
before very long to become of much greater importance acd if
they also_enable us to turn out the iron we go much need in
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the extension of our railroads and for other purposes, they can-
not fail to give an immense impulse to the general industry of
the country.

News from the Stickeen mines is somewhat contradictory.
First a correspondent writes that things are prosperousand the
claims paying well, but that all the good claims are taken up.
Then iu about a mouth it is stated that about a hundred disap-
pointed miners have arrived at Olympia, who say that the
Stickeen mines are the worst sell ever got up on the Pacific
coast and that hundreds of men are in the minos without a dollar
or a pound of provisions. The Califormia Mining and Scientific
P’ress expresses itself on the subject as follows : —

¢ It scems as if repeated bitter experience would prevent most
prospectors going to these periodical ¢ excitements " without at
least money cnough to get back again; mor~ ¢specially when
the mines are in as inhospitable and distany a district as the
Stickeen river country. ‘The long winters were enough to de.
ter most men, but the storics of fabulous richness — always
prevalent about new mines — Jed many others to try their for-
tunes in the snowy regions of Dease's lake. It is probable,
however, that some of the men who went to these mines must
have made something, for a month or so ago a correspondent
wrote that all the claims worth anything were taken up. We
suppose that the late arrivals at the mincs, most of whom ex-
pteted a good claim immediately, must bave been disappointed
in seeing all the available mining ground already located ; and
‘ally realizing by that titne therigour of the climate of the re-
gion, they made up their minds to return. Of course such inen
will give the country a bad name, as thcse who are lucky will
give it & good ona, Maoy enthusiastic prospectors will not take
the words of other parties about new mines but must see for
themselves, and in so doiny they often get « bit ¥ badly. 1t is
strange, but nevertheless trie, that all the mining “ excite-
ments " in British Colu nbia and that region have turned out
badly, and a large proportion of the men who went to the dif-
ferzat localities, returned poorer but wiser men.”

In view of the great increase just now taking place in the
number of A aerican inventions introduced into Europe the so
far as possible universal assimilation of patent laws is becom-
ing a question of moment to American patentees, especially
when we take into account the looso and unsatisfactory nature
of the patent systerac of some of the European nations. The
subject is being energetically considered in England where a
deputation from the Associated Chambers of Commerce lately
waited on the Foreign Minister urging his attention to the
subject of the assimilation of the patent laws of England and
the United States, which would be but a preliminary step to
1he assimilation of those of other countries.  Lord Derby felt
inclined to encourage the step but doubted whether the Amer-
icans were willing to co-operate. Since then it has been pro-
posed to form a deputation of the Americans in London, repre-
senting patent interests, who should wait on the Fcreign
Minister and assure him of the interest felt in the United States
in this movement. The London members of the Executive
Committee of the Vienna Patent Congress also have the mattia
in band and it is said that they propose to press it to an carly
conclusion.

A number of Pullman cars were shipped last fall from
Montreal to be introduced op the English railroads. The cars
in due time made their appearance on the Midland Railway and
are sald to have caused *quite a scnsation.” A trial trip was
made, from Derby to London a distance of 129 miles, with two
cars carrying a party of Engineers. The train was timed very
fast 50 as to ascertain how much the cars would shake about,
and all other trains wete shunted for this one.
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T'he train left Derby at 2.30 P.AL, passed Tront at 2.40, 91
milcs ; arrived at Wigaton at 3.7, 33} miles; left there at 3 12,
stopped at Bedford at 4.0, 79} miles; left at 4.3, arrived at
Londou at 5 P.M., 129 miles; running time 142 minutes; but
this does not show tho speed, as the threostops and three £ . 1ts
took rix minutes, Speed was reduced to twenty-five miles aa
hour over thirtcen junctivne, which each took a good minute,
leaving the time as 123 minutes for 120 miles, which avetages
over a milo a minuts all the way. [n one case, on a level picce
of line, sixteen miles was run in 13} minutes, about 75 miles
an hur, an{ twenty miles was run in 19 minutes. The cars
rau as steady as tables at 75 miles an hoar. l

The English journals speak in very favourable terms of the
cargespecially as to the arrangements for private rooms, lavator-
iea &c. and also remack o1 the novelty of the facility affurded ‘
for passiag from one end ot ths train to the other. Some of
the cars have been sent over from Eogland to the continent
where th y arc to make a “ grand tour,” passing over the entire

continent on the diffarent railways.

A second attempt is about to be made to carry a car-load
of live fish across the continent. Aunaquaiium carefally fitt -d
up for the purpose will leave Charleston, N. H , on the 3rd of
June next for San Francisco whereit will arrive about the 10th.

The salt water fishes oa the list to b taken are a3 follows .
Lobsters from Massachusetts bay; oysters from same place ;
scup from Marthv's Vineyard ; strip2d bass, New York Harbor ;
tautogs, Martha's Vineyard ; salt water esls, syumo place; king
fish, weak fish and blue fish from New York harbor,

The fresh-water fish to be taken are black bass, glass-eyed
pike and hora-pouts, from Lake Champlain; eels, from the
Hudson river ; catfish, from New Jersey ; Shad from the
Hudson river; red minnows and alewives, from Massachu-
setts.

Most of theze fish will be undoubted acquisitivns, but we
imagine the catfish and horn-pruts might be dispensed with,
It is to be hoped that this attempt w'' 13 more surcessful than
the ore made last year when the car was wrecked and ail the
fish 10st. ;

|

Tge derivation of the desiguation of an affvction of the ey.s |
very com'nonly known as Daltonizm (colour blinduess) is, as
many of our readers are doubtless aware, from the name of 1he
great philosopher, the propounder of the atomic theory, w hr)|
was attacked by it. Properly speaking 1t is simply incapac ty
on the part of certain people to judge of colonr, or muie accu--
ately, of certain colours. Dr. Favre has communicated to the
Congress at Lyons the result of the researches, which, as chief
physician of the Paris and Lyous Raiiway Company, he has
madec on 1he subject, the object being to determine what influ-
ence thic disease or affection may have on the general safety of |
travellers. According to this report, amongst 1,196 diff-rent |
individuals examined trom 1864 to 1868, 13 cases of red.colour,
blindness and one of green were found. Agam, amongst 728 |
subjects examined between 1872 and 1873 he testifics to 42 of
colour blindness mote orless developed. He further estimates
the number of people in Frauce svfiering from this malady at
nearly a million, and gives as the most common causes of it,
wounds, typhoid fever, ryphilis, &¢. Thedangerof such & dis- |
eage existing, and possibly in someinstances without the know.
ledge of the subject or his employers, is onc which deserves
attentioun, for although we cannot point ourselves to any in- ‘
stances in which crrors have been made through 1t, neverthe- |
less Dr. Favre, as we understand him, is able to do so, and we
quite agree with him when he says that thy only effectual pre- ]
ventive of tho dangers which may possibly accrue from such a
malady is a periodical optical inspection of all men who have J
to deal with coloured sigoals, a mistake in the a-e of whith
might lead to such disastrous results. Werecommend injwiry

ou *his subject to locomotive superintendents and trafiic
ma .

“a

TWENTY-FIVE TON GUNS.
(From The Enyincer.)

Tho cogravings on pages 342 & 343 aro very carefully executed
cuts of the 12.in, gin of 25 tons, as mounted on board the
Hotspur, on a carriage of special construction desigaed by
Capt. Scott for the Hotspur. The general mechanical princi.
ples introduced by Capt. Scott are embodied in all his naval
carriages, In cach case the height of the slide is increased, and
that of the carriige is reduced to 8 minimur-, and the contre
of gravity of the gun and carriage is thus Leought near to the
sliding surfaces of the p'a form. Ia each case the gyn itselfis
let well down into the structure of the carniage, ‘Then, again,
the brackets in all the Scott patterns consist of double plate
iron with cast iron * frames” or distance pieces between them.
Farther, the gencral arrangements of the rear trucks and bear.
ing surfaces and the bow compressors are the same, neverthe.
less the mov cments required in a broading carriage are so dif-
ferent from those of a turiet carriage that the construction
and gear are quite different.

For example, the turret revolviog renders training aud train-
ing gear superfluous in its guns, whereas it may be seen that
a platform with training gear coustitutes an essential clement
in the gua and carriage before us (vide F G LL). By the han.
dles FF the mitre wheel G is made {o revolve, which is in
this c.s¢ not on the same ghaft with the pinion running ia the
racer rack H, but on one passing abo.e it and acting with ad-
ditional lever power, the carriage by this means being made to
train on its trucks, which run oun the smouth racers. The spe-
cialibrane worked by the handwheel I is employed to nip the
rear racer—:s0 as to prevent tho pitching of the vessel from ac-
cidentaliy triining the gun—in addition to the ordinary brake.
The entirs training angloe is about 35 deg. od cach side of the
centre position. The bow compres,or M is suspendel in the
usnal manaer, and made to act on wedge-shaped iron plarss,
which when the screw is forced home by the handwheel N, and
the, pawl allowed to drop into the teeth as shown,are in acon-
dition to bite whenever the carriage is down on its surface bear-
ings, in fact, in the firing position, but are released whenever it
is lifted on to its front aud rear trucks. The peculiarity of
this compressor congists in the fact that the compressor bars
or plates, with one exception, are on the ingide of the glides,

uthes o hifications exist in this carriage, with a view to the
end of clearing the outside of the platform of gear which it is
considered might be in the way of theduetachment, and tead to
carse ditficulty, even if it did not give rise to accidents. Hence
1n the runmng in and out gear, the spur wheels with their
driving pinions are placed upon ths inner sides of the giriers,
the fatter passing through and restiog ia metal beariag-inthe
webs. This spur wheels are not upon tho shaft of the chain
whee & vut cach upon a spindle of its owa to the front of the
latter, and upon cach spindle is a pinion gearing into a spur
whes ¢ upon the chain wheel ghaft, ‘The arrangement givesan
ine .case of power as compared with the 10-in. slide. There is
‘. ratchet and pawl on the outside of the platforn. gir ler shown
at O in fiz. The Scott Hotspur carriage resembies oth: r broad-
side carriagesin the training gear, nipping gear, and elevating
gear, and in the actual application of the eccentrics and rear
rollers  The last-mentioned, however, are worked by hydrau-
lic jacks in the last patterns, Tho principal peculiarities of
the Hotsp.tr pattern are as follows, The well—or portion fit.
ting down betweea tho sides of tha slide—is not formed by the
inner bracket plates, but is built up of pieces of plateand angle

irou, so as to leave room between the sides and thsslite for |

the compressor plate and bars whict. are placed upor bz inner
side of the slide. The eccentric shaft is made in three parts,
connected by couplings. The rollers are brought into gear by
acapstan head arrang+ment on cach side (at AA), with a pinion
working on a toothed arc  Tue capstan head is place outside
the cheeks of the carriags, not, as in most patterns, on the
inside. The spindies of the clevating gear are supported in
metal brackets upoa the top of the ch-eks of the carriage at
B, instead of passiog through the latter. The levors of the
nipper geac C are fitted with tackle by which the t'vo rao-
ninz-up chains ate drawn into the clutches fived bencath the
cirriage.  The following special fittings also exist: Metal
bra_kets for the breechiog rope ia front, one in each side, two
outside holding dowa clips D D upon each bracket, and in rear,
extendiog from bracket tobracket, a picce of angleiron L upon
which to rest the wood tangent scale when used.

T o e
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It can hardly escape notice that this carriage, having no ar-
rangement for compound or muzzle-pivoting, requires a greater
vertical height in jts port than the turret pattern, although 9
deg. clevation and 7 deg. depression only are provided, as com-
pared with 13 deg. elevation and 6 deg. depreesion in the turret
10in. carrisge. In any compari-on of the two designs, how.
over, we must take into account not ¢nly the different objects
to be fulfilled, but also tho fact that in a measure the gear
shown in our engravings corresponds only in part to that
of the turret carriage, and in part to that of the turre! itself,
To expose the above carringe to the fire of shells
would gcem an act of barbarity of the ssme character
as that of exposing a steam engine or clock train to the
same treatment This, however, is not ordinarily don: on
service. The carringe is much more likely to be in-
jured by its own gun than by that of an adversary Hence the
soundness of Capt. Scott’s principles of design with the low
centre of gravity and low application of the shock of discharge,
which, as far as practicable, abolish the twists and blows caused
by the mechanical coup'es which arise when th. shock of dis.
chargoe is given o a gun at a considerable hejght above the
sliding surfaces of its carriage. 1n this respect this carriage
compares favorably with the turret pattern, althongh in origin-
ality and completeness the preference must be given to the
Jatter, especially in its aspect of the medium through which
the gun is laid.

The quarter gun of a centre battery ha. a second port and sct
of racers, and a so-called water pivot—stnutly speaking, a hy-
draulic lift—provided to enable it to be bodily transferr. d from
one set of rails to auother, in a manner analogous to that of a
railway engine. In the cut beneath the sponge and rammer,
is shown the cover of the opening through the deck intv the
shell-room below, through which opening the projectiles are
raised ready to band, being carricd on buard filled and fuzed.
In the same cat i» shown a Palliser projectile suspended in
front of the muzzle of the gun. The chaing seen crossing the
sill of the port aie those by whicli .1 is clored and opened.

THE SECURING OF WATER PIPES AGAINST FRusST.

Mr. J. A. Calantarients, surgeon, Scarborough, has patented
a simple but ingenious method of preventing water pipes from
being Wurst by frost. Water, in freezing, expaunds about a
twelfth of its bulk, and withiu that limit the expansive furce
exerted i8 so enormous a8 to overcome the resistance of aany
pine or vessel yet constructed.  Mr. Calantarients solves the
difficulty by passing through the water pipes an indiarubber
tube of such diameter that the space inside isa little more than
equal to the increase in volume of the witer by freezing. There
is thus secured in the inside of the pipe a space equal to the
difference of volume between water and ice — the proportion
being 1,083 to 1,000 — so that when the water freezes and ex.
pauds it occupie- the space thus reserved for it instead of ex-
erting its force on the pipe. The indiarabber tobe is always
kept full of air, so that when the water freezes it finds at every
pont the neccssary space to occupy, for by compressing the
tube it displaces the air and takes its place, Again, when the
ice melts the air-tube expands, ready to be acted upor by an-
other frost, The air is supplied from a reservoir, which isa-ted
upon by the water-pressure, so as automatically to put the air.
tube under an exactly corresponding degree of teasion. By
heating the air in the tube the water in the pipes can be
thawed. This application is peculiarly useful in the case of
water-closets, and in preventing the supply of cold water to
engine-boilers becoming interrupted by frost. Not less im-
portant is that the invention can be applied to preventing the
explusion of kitchen-boilers.

There is little doubt that we have here a cheap but effective
remedy against a fertile and long.standing source of disco.fort
and damage Incidentally, security against the bursting of
water-pipes during frost will likewise facilitate their more con-
venient disposition throughout a house, and permit the use of
wmuch lighter and consequently cheaper kinds ; while it hasbeen
proved, by repeated experiment, thatthe invention retards the
fres zing of water in pipes, and that a frost which will close ua-
protected pipes has no effect upon those contsining air-tubes.

Tisonpure i8 going to vote on a by-law for the introduction
of the Waterous system of water-works, to cost $13,000, on the

27th inst,

DOMINION NEWS,

Tux Brockwille Enterprise says : —The Canada Central Rail.
road is at onco to bo extended to Pembroke. At Renfrew the
Kingston and Pembroke will amalga.nate and use the one line
through to Pembroke.

Worg has commenced on the Northern Colonization Rail.
road at Lachute, where the contractors complain exorbitant
prices for che right of way arc being demanded. Tho Company
has been interviewing the Government with a view of getting
permission to bu""d the Gatineau Bridge 40 fect instead of 60
over low water mark.

Mgr. Burkixy, €. E,, who hasrecently returned from England,
has made all requisite arrangements for the devclopmeat of
the Harewood coal mino, Naunalkio. Men are engaged at
work tunneling.

Tus plan of the proposed water-works for the town of Po-t
Hope consists ia the placing of two rotary pumps, two double
turbino wheels, so arranged that either wheel will drive
cither pump, with fourtcen hydrants distributed over the
rrincipal streets of the towwn, and neccssary pipes and et
ceterns

Tnre Yarmouth, N. S8, Herald says & brick of native gold
weighing 27} ounces, the produce of the gold mines at Cran-
berry Head, was shown us yesterday by Capt. Coxetter,
proprietor and manager of the mine. This lump is worth
over $600. Capt. C. expects a yield of 80 to 100 ounces per
month from the mine, withthe aid of between 20 and 30 men,
Wo are glad to learn that the prospects are so encouragiog.

Tue first car for a line between Toronto and the oil regions
at Parkerbury, Virginia, has been built at-Port Hope, to the
order of Stock & Webster; Toronto. It is meant to be fitted
with a large iron tank 25 feet long by 5 feet in dismeter, At
each end movable head blocks are placed, so that the tank
when placed upon it can be firmly fastened by bolts, thus
avoiding the possibility of its shifting from its proper place
upon the car, and as the trucks are on the anti-friction
priociple the oi! can be carried steadily, avoiding the unsteady
motion of the ordinary truck.

Accorping to the annual report of the Welland Railway the
expenses, for 1873 were $1,970.08 less than for 1872, while the
amount of traffic, and corsequently of the receipts, was largely
increased during tho last year over the previous one, the net
profits, after deducting runninyg and other expenses, amounting
to $39,025.46. Over 3,000,000 bushels of grain were shipped
over the road in 1873, being over 223,000 bushels more than
during the previous year. Over 37,000 barrels of flour were
carried over the road last year, being 10,000 barrels more than
for 1372. Very satisfactory arrangements have been made
with the Great Western Railway Company for ronning over a
portion of the line. ‘The cost of changing gauge, replacing
railg, and other necessary work, was only $10,000. The local
traffic of the road, both in passenger and freight shows a very
cougiderable increase.

DepressioN 1v THE CoAL TraDE.——Our latest ad-ices from
the Reserve and Lorway Mines are ;—T'hat twenty-two pair of
cutters aud & number of over ground workmen have been dis-
charged, amounting in all to some 60 men, on account of the
depression in the coal trade. A large contract the company
had to fill in Montreal, of 76,000 tons, has been cancelled,
buyers preferring to pay the amount of bor J they were under
to receive the coal than to take it and se.l at such a dis.
advaatage as the low price of coal in the market would force
them to do. The bank at the Reserve containa some 4000
tons, while at the Emery, where work is still going on, and
we hope it may be continued, about 20,000 tons of the black
diamonds are in bank. We sincerely hope this stoppage of
the extensive works heretofore carried on at the Reserve Mines
is only temporary, and that our coul prospects will brighten
up at ooce, The determined push of the proprietors of these
mines cannot be questioned, but wealthy corporations feel no
more inclined to fight against untowar.} circumstances with
daily loss ot capital than do individuals. We look forward
with hope that the ¢ Reserve ” will soon be in fu.l blast again.
—North Sydney Herald.
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RAILWAY MATTERS.

Ay Axrrioax Tonvku—It is proposed to excavate s tunnel
4000 ft. long, through King's Mountain, Kentucky, for mitroa
purposes.

Tux Pennsylvania Railroad Company propose to reduce their
force of brakemen, in consequence of having provided nearly
all their trains with patent air brakes.

Tue distanco plerced at the close of January on the St. Goth-
ard Tunnol was 4403ft. Rather more progress has been mude
on the northern than on the southern side.

A WasHinaTon paper says that tho United States Patent-
office will soon be buried out of sight by models and specifica-
tions, as they are pourlng in at the rate of over 600 & week.

SexariNo of the Southern Kentucky Railroad, the Lexington
Herald says:—+ The bridge over the Kentucky river on this
road will be the highest on the continent. Itis 275ft above
low water, r.ad has a epan of 1236ft. The towers, erected by
John A, Roeblicg years ago, cost 100,000 dols., and rise 365ft,
above low water. Nine bids have b.en made to construct the
bridge, eight for the truss plan and one for a suspension bridge
as originally contemplated.” P

Tae Unitep STATEs newepapers have a characteristic story
about a Virginia railroad that was made to pay 25 dols. for
killing a rooster, The engineer said that he spoke to the
gentleman with the whistle as kindly as possible, but when
the fellow dropped one wing on the ground, raised his good
eye heavenward, and commenced whetting his spur on the rai,
forbearance ceased to be a virtue, and he let into him with
thirteen freight cars, and forwarded him to his happy scratch-
ing-ground by lightning express,

A correspoNDRNT of the Chicago Tribune propnses to casry
grain from the West to New York by means of a wire cable, to
which would be attached bins 5 ft. long and capable of holding
two bushels each. At distances of 10 miles would be stationed
engines of 150 horse power, to be uscd in working the endless
cably, the operations of which would be precisely like the
ordinary elevator, except that it would carry its load horizont-
ally instead of lifting it. The inventor thinks that by tkis
process wheat can be moved from Chicago to New York at a
cost of 10 cents per bushel, after leaving a margia for repairs
and interest on cost of construction. -

Tur great iron bridge of the Chicago, Alton, and St. Louis
Railfoad Company, crossing the Mississipyi river at Loaisiana,
Mo., was cowpleted on ths 23ced Dec., 1873, This bridge con-
sists of nine spans, ranging from 160 ft. to 260 ft. in width.
The draw, which is 444 ft. in length, is the longest in the
world, Theo total length of the bridge is 2,052 ft., and in and

«f it are 5,000 cubic yards of m.asonry, 50,000 cubic yards of

rip-rap, 250,000 cubic yards of earth embankment, and its
superstructure is all iron.

A Russiay engineer named Sakhovsky has inveated an ap-
paratus—a kind of differential gauge—of very simple construc-
tion, which is said to have been founti to work admirably at
the Moscow terminus of the Nijni Railway, and on several
other lines. The apparatus consists of & beam about 5 ft. long,
provided at one end with an articulated lever, on the shorter
arm of which is a stud that presses by means of a spring against
the inner face of one of the rails, and at the other with a fixed
stud ; the beam is drawn along the rails by a man by means
of shafts, or it may be attached to a truck, Asthe gauge pro-
ceeds al,ng the line the deviatious from the norwal width be-
tween the rails is shown by the longer arm of the lever, which
moies against a dial plate. The apparatus costs ouly eight
roubles, and its superijority over the common gaugeis st-iking,
especially as regards the rapidity and continuity of the action.
The directors of the Nijni aud other lines have adopted the in-
vention, which we belicve is patented. Such s gauge runalong
& line every morning might prevent many an acci lent.

A GreaT Ramway Proszcr.—One of the most stupendous
enterprises ever attempted by audacious man is the construc-
tion of the Peruvian Railway, which will connect the Pacific
Ocean with the valley of the Amazon. This nineteenth con-
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science—faller, perhaps, of monumsntat works of that descrip-

tica than all the centuries whi *h ave gone bafors it since th .
fall of the Roman empire. But n ither the Suez Can:l, whi- a
cuts the narrow strip of sand that has obstructed the comme ce
of the world for ages, nor tho Mont Cenis Tunael through the
Alox hes presentod such appalling obstacles as those which con-
fronted tne bullders of a railway at an clevation of 17,000 feet
above the level of tho sea. Tuere is really no parallel to this
triamph of scientific faith, and it is matter for a legitimate
patriotic pride that the men wh have couceived and are now
carrying out the work should be our countrymen. To form
some faint idea of the mechanical and nat irat difficulties which
the counstr-~tion of this transandine railway proscnts, it may
suffice to say that thirty bridges and viadr.cts, 3,000 feet in
length, and thirty.five tunaels 15.000 feet in length, were rc-
quired in a single locality. To grade th road, as far as com-
pleted, one hundred and forty million « ubic feet of rock and
earth had to ho romoved, The wo.k, wi ich was begun in 1870,
has cost already about $33,000,600, and v+ill probably cost thal
wuch more when flaished in 1876. One of its wondurs is the
great via fuct, tho highest in thesworld, which is 580 feet long
and 300 feet high in the centre. The height of the three iron
pillars which support it is respectively 168 fuet, 183 fact, and
253 feet. From, 8,000 to 12,000 labourers, mostly Chilians and
coolies, are working oz tho road night and day.

A couumirrEs of gentlemen in St. Louix, U.S, appointed to
examinu the matter of fireless locomntives on street railways,
submrit the following cotuparative figures :—(1) Summary of
operating expenses per year for street railwave with 22-horse
carg and 200 horses :

dols,
Feed and grooming 200 horses,............. 32,850
Depreciation of horses. . ... .covvvevevases. 4800
Depreciation of CATB...ccv vvivee soseneseses 3,000
Ordinary repairs of CAI8.,..o0vveevsercanas . 1,000
Repairs of harness, shoeing, medical attend-

BICE oveens cancrs sesuas sesansessasccens 4,000
Wages of conductors and drivers............ 29,200
Repair of street (three-mile road)........... 1,800

Total.....oonuevnen veressn sonses 16,450

(2) For street railways of the same carrying capacity, operated
with the fireless locomotive:

dols,

Fuel and attendance for 2 boilers .......... 14,725
Depreciation on 16 locomotives and 2 boilers. 3,800
Depreciation of cars. ... ..... Ceteonenaeaee 2,800
Ordinary repairs of cars.... ........ creeone 800
Urdinary repairs on 16 locomotives..,.,.... 3,000

* Wages for drivers and conductors........... 23,360
Extra wear and tear of rails.....0.. 0u0e cees 2,000
Total .evs viivenveoriocronsesicaceess 50,085

Difference in favour of the fireless locomotive for twenty-car
railway, 26,395 dols,, a saving of 33 per cent.

Last year the Union Pacific Company began t ~ boring of
six artesian wells in the arid districts, in order to «.tain sup-
plies for locomotives, which had been in pirt supplied by water
trains. The first well is at Separation, 724 miles from Omahs,
and the Iastone i<at Rock Springs, 832 miles. Auother isin
progress at Reit Desert. The well at Rock Springs is 1145ft.
deep ; the boreis 6in. in diameter. In all the wells it wasneces-
sary to tube a great part of the way. At Rock Springs the
water rises from the depth of 1145(t. to 26ft. sbove the surface,
and discharges 571 gallons per hour, and at the surface 960 gal-
lons. At Point of Rocks, twenty-five miles ast, the well I8
10001t deep. The water rises only to within 17£t. of the sur-
face, whence it is pumped, but the supnly is abundaut, sud
the quality of the water is the best of all the wells, The pext
well is at Bitter Cr sk, twenty-one miles east of Point of Rorks
it is 696f¢. deep. 1¢ yirlds by pumping 2160 gallons an hour,
aud at the surlace it flows 1000 gallons an hour. Next, to the
east, is the well at Washakie, thirty-three miles disiast,
It i A38ft. deep,aud at 15ft. above the surfac: it flows 800
gnilons an hour, At Creston, fourteen miles cast, the well is
326ft. deep, and an ample supply of water is obtaived 4t
Separation the well is 1103ft, dvep and water comes withio

tury ig full of marvels iu the way of what is called engineering , 10ft. of the surface, which by pumping yields 2000 gallons a2
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hour. In sowe ofthe wells the wator has 280 pgrains of salt in
solation, and the incrustation is considerable, but altogether
tbe wells have been a success, and it 18 sald the cost of runnivg
water trains sinco tho wolls have displaced them would have
paid for the wells. '

SAW FOR CUTTING BENT TIMBERS. !

‘fhe w.chine we illustrate on page 339, was specially |
designed for Messrs Sanmda Bros., ship-builders, Londoen,
Eog. The moe of working is as follows:—The log previously .
lined off on each side to the required chape, i3 placed on &,
travelling carriage, which is self acting, and moved past the)
saw at & rate varying from 18 in. to 4 tt. 6 ia. per minute, au-.
cording to the hardness ct the wood a .d the amount of cutve |
andtwist A man is scated on each side, at the hand wheols |
in front of each column. Each keeps his eyes ou the line
marked on the wood, aud, by turniog the hand wheel, raises or
lowers his saw pulley soas to causs the 8aw tu entes or teave
the wood exactly in the right place. Ua cach side of the,
wood, and as close to it as possible, is placed a gude,
through which the saw passes TLis is held 1a a {ncuon,
riog and the workman by geatly lapping the handle cau twist
the saw to make it easily follow the curved cut. The sketch, |
which is from the Ergineer, shows a curvel and twisted piecs
which was cut on all four gides in about 45 minutes, i

1f alog has to Le only cuttoa cutved form without a twist in
it, both lifting s.rcws are coupled tugether by meaus ot o lever
on the xight hand side >f the machine, so that by turning
either hand wheel both saw pulleys rise and fall simultsn.ous- |
ly ; in the case of a log with one regular twist from end to
end, by reversing the lover one saw.pulley rises simultaneous-
Iy as the other falls,

IMPROVED SCREW BLOCKS.

This apparatus, illustrated in the engravin:s on page 346
takes as regards the three cardinal quahties of power, safety.
and economy, a high place awong hoisting machines, numer-
ous and ingenious in many cases a3 thege are. Simplicity in
construction and mode of operation ara invalnable quilities
in all mechanical appliances, and these also are possess:d 1a |
a high degree by the blocks in question. Their simplicity of
structure will be seen at oucc hy a reference to the wuod-
cuts

Variou. modifications of the apparatas may be employed.
Under the first, tae block consists ot a rope or chain pulley,
on theaxis of which is fixed a pinion, gearing into au inter- |
mediate pinion carried on an arm within the block, which,
agsin gears into a circle of internal teeth in the hoisting or;
load wheel. When the load has been maised, or it is desired |
to sustain it at aby height, there isa loop on the framing of |
the block into which a link of the chair or the rope may be|
laid. By another modification a tangent scr2w is cartied upon |
the axis of the rope or chain pulley, and gears into a worm
wheel on the axis of the hoistiog or load wheal, the two axes
being at right angles or parallel to each other—but it is pre-

"and the rope or chain wheul on the stecring shaft.

internal set.of teeth formed in tho holsting wheel, By the
action of the eccentric these arms aro caused not only to entoer
between the teeth of tho wheel, but their outer oends passing
throngh tho guides move simuitancously as through an arc,
anl s rotate the hoisting or load.wheel; and as one or
other of these arms I8 always in gear with the tecth of the
hoisting or load wheel, a continuous lock of the block is ob-
tained,

Fig. 1 of the engravings reprosents a frunt elovation of the
seconl modifi ativt of the improved bLlocks ; and Fig. 2 aside
elevition  Under this arrangement the {raming of the b ock
consists of two straps connected by tivs at the toj and sides,
A chain pulley roud which the hand chuin passes is situated
at one ¢nl of the shaft, which rotates on beasiogs formed in
the sid~ti-« \ taogent screw, form.d va the shaft, gears into
n werm wheel which is fuormed on va  side of the hoisting or
taad wheol, which in its tuen is caeded ou a shaft supported
in bearings formed in tho lower part of the strape, tho two

hafts being at r'ght angles to cach other.  Then, as tho chala
plley s pulled round by means of the hand chaln, the
hoistin s or 1o d wheel is turned by the action of ths tangent
screw in the teeth of the worm wheel, The side tis next to
the chain putley i provided with two arms which project
outwarda and arc curved rouad at their extremities to form
lonps, which act ns guides for the hand chain.

‘I'he apparatus may also bu ased fur stecring ships, in which
cane the hoisting or load whael is fixed on the rudder post,
Ampng
the special advantages claime ) for the screw blocks are thess
—That they are perfectly self-gsustaining, because, owing to
the threads of the scrow being constantly in gear with the
tecth of the loal wheel, but at .ight angles to the direction
of the lift, it is impossiole for the load te slip or run down ;
that they are aijout thrice the power of any yet invented;
that their constructinn is the extreme of simplicity, hence
there is no liability to derangement; and by reason of the
maximum of leverage and minimum of friction, an unusually
light chain— relatively with the weight to be lifted — can tw
used ; and this chain Leing of a lung-link make avoids the
hith: rto common occurrence of stretchiug the lioks. The
blocks have alsoa double lift, so that only a aingle leagth of
loa1 chain is required forany height of lift; and they can be
suspended fiom the jib of an ordinary crane, and the haod
chain operated by a winch handle, thus forming a valuable
ma_hine for heavy huisting operations. With extensive ex-
periments already made, it has been found that with a two-
ton block one man can lift 35 cwt, but with good manage-
ment 2 tons,

NEW PETROLEUM MOTOR.

A cheap and handy small-power motor for small industties
has long been a great desideratum. A motor has recently
been constructed at Vienra which seems3 to promise wall to
supply this nced. Its first application to sewing machines is
said to have given such good results as to call forth a large
number of orders,

Tho annexed cut (which "ve copy from the Revue de P Indus-
trir) will give some (dea of this motor.

ferred in practice to construct the worm wheel and load ! *yI'he prineiple of the machine is similar to that of a horizon-
wheel in one piece, for greater simplicity Then, as ths! #4l simple-action steam-engine, with this difference—ttat the
pulley {8 brought round, the hoisting or load wheel 1s rotated ! foree of explosion of petroleum is substituted for the expansive
by the action of the tangent .crew on the teeth of the worm ! force of steam.

wheel, Under a third modification, the chain or rope pultey ! 1n the bottor~ of the cylinder A (which hag a double en-
is carried upon & trundle, pr.ferably wita four teeth, which ! velope) are three valves The central one, furniched with a
are arranged in pairs at right angles to each other, and gear! very tine sieve, hiings into the cylinder the petroleum from a
into the teeth of & wheel carryiog the hoisting or luad wheel 1 special receiver B The left one admits at the proper moment,
There is thus obtained & continuvus lock of the pulley, one of ' the flame C, which is forced, in intermittent fashion, against
the teeth of the wheel on the hoisting or load shaft b ing at l the orifice by pressure ot air.

all times situated between one pair of the truadle teeth or! The petroleum, introcuced in a stute of extreme alvision,
pine. By a fourith modification of the apparatus, the pulley | can thus be ioflamed; an explosion ensues, the effect of
is fixed on the huisting or load shaft, the noiwst.ng apparatus ! which is to close the two valves and drive the piston forward.
itgelt consisting of an arrangement of pins placed in a ahight' The piston has a hioge joint, by which oscillates a rod con-
degree eccentric to the axis of the shaft, and over which the| nected directly with a crank. The shaft carries, on one side,
hoisting chain passes. Lastly, under & fifth modification, an | a transmitting pulley ; on the other, a flywheel. A tappet H
eccentric is placed on the shaft of this chain or rope pulley, | acts on a bent lever F, which produces at each revolution of
over which two or more straps are placed, cach being provided | the flywheel, pressure on a caoutchouc bellows E, The air
with an arm which passes through guides uear its outer end. | inclosed in the latter is carried by a tube D, to the flame of
These arms extend across the block, and by the rotating | gas or petroleum C, which is elongated for an instant, like
action of the eccentric are altcrnately brought to act on an | that of a blowpipe, and causes the explosion.
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supply of petroleum, by a combination of levers, The smoke
atmospheric pressurc, and in consequence of the vacuum | produced by combustion of the petroleum escapes by the
which the piston makes in advancing. The jmpulsion of the orifice of the third valve, and gocs off by a chimney. The
fiywheel brings the piston back again. Tho air is constantly l lﬁo&cment of the valve is determined by an eccentric on tho
renewed in the bellows E by a tube K. shaft.

To cool the cylinder, a:current of cold water is made to cir- l The whole machine rests on & metal plate fixed on a stand
' culate betweep the envelopes; being pumped from the receiv- | of wood or masonry. Al that is necessary to st it going is
l er L by the pump J. I to opon a cock and to light the lamp C.

The petroleum is introduced into thL2 cylinder simply by

,
l
i

Abovo the cylinder is fitted a governor which regulates the | The petroloum motor 18 constructed with forces of from 1
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to 3 borse-power ; for u machine of 5 horse-power the price

is 3,500 fr., including the foundation-plate and the wuter-
pump. The expensc of mounting is small.
The following advantages are alleged :—
. Absenco of all danger through ignorance or malice
. Inutility of legal authorisation for fitting up.
. Instantaneous starting and stoppage.
. Little noise ; very limited occupation of room.
. Slight expense.

b WD

i A Woobsrocs man named (odville has invented a sced-
sowing machine, which, it is claimed, will deposit the fincet

{ grssseed or the coarsest grain at the rato of 160 por bushels
day with perfect regularity.
y p g y
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WATER WHEEL WITH INTERNAL ADMISSION,

STRAUB'S WATER-WHEELS AT THE VIENNA
EXHIBITION.

1 leading principles by which the design of water whoels should
i bo governed. Whether tho water acts chiefly by its weight or
by its impulse, it is always necessary in order to reduce as
much as possible the loss of cffect, that the jet of water when
first coming into contact with the buckets should not strike
against but glidc along them. Reslising this condition, and
considering that the resultant of the vclocity of the jet of
water and of tho negative surfaco velocity of the wheel should
bo pnrallel tp the tangent of the bucket-curve, it is obvious
that this tangent must occupy a position within certain limits,
as the surface velocity is given. After the water has been
thus delivered to the wheel with tho smallest possible loss og

ma——— ————

Beforo describing these exhibits we may state briefly the i

S —— ettt bt __J‘

l
g
i
|
!
|
|
|
|

i
l

|




348

'
THE CANADIAN PATENT OFFICE RECORD

(February, 1874.

— Py rest—

hend, it should be allowed to escape along the tail race freely !
and without much waste of power. The most usual way of |
accomplishing this is by providing a sudden drop at the end
of the breast into the tail race, the wheel being theu not in
contact with the tail water. It cannot be deniel that this

In this wheel of Mr Straub, however, this dependency of the
inlet upon the discharge or mcs versd is entirely climinated,
and vae part of the bucket may bu formed 1u accordance with
the conditions for & correct admission, whilst the other part
may be shaped according tu the rules for & proper discharge of

arrangement is one of the simplest for effecting the free dis-
charge of the water, but at the same time it isa disadvantage-
ous one with respect to the performance of the wheel, as the
whole height due to this sudden drop is lost. In order to get
over this difticulty, the tail race js sometimes made to juin
the breast tangentially, and iu order to preveat the tail water
from acting objectionably as back water upon the buckets of

velocity of the wheel
being 1 fted by the ascending buckets, the latter should be of
such a shape that the tangent to the curve of the buuxet
1 assumes a vertical direction at the point in which this curve
cuts the surface of the tail water  This condition is fulfilled
v if the shape of the bucket, as far as 1t is imuersed in the
I water, is the evolute of the circle, the centre of which is the
ceatre of the wheel, and the periphery of which touches the
surfuce of the tril water. In a wheel constructed in this
manuner, it is obvious that every part of the bucket is moving

in the tail race, whence disregarding the friction between the

water aud wheel, no loss ot head occurs whilst the water is

being discharged.
' In bis wheels exhibited at Vienna Mr Straub endeavoured
! to improve the construction &s much as possible, and be be-
" stowed special care on the design of the curve of the buckets,
' whence he got a larger circumierentinl velocity., However,
{ the manner in which the deepening of the tail race of the
breast wheel is effected as shown in the vertical section of
that wheel in our illustiation on page 351, does not appear to
be oue capable of bring readily justifed, and does not even
effect the olject which leads to the adoption of the sudden
drop s0 frequently used, the water surface not being lowered.
Besides, the mode of devpening adopted by Mr. Straub has a
detrimeutal influence, as1t causes the tail water to move with
8 less velocity than the wheel, whence the buckets have to
! overcome a resistance which increases with the square of the
1 difference between the surface velocity of the wheel and the

speed of the water moving through the suddenly enlarced

arca of the tail race. .

The breast wheel exbibited at Vienna, and illustrated in
our engraving, was of a type suitable for a height of fall of
fiom 03 to 4 meties (say 1 tt to 13 ft)), und for & quautity of
water per second of trom 03 to 6 cubic metres (10.6 to 212
cubic feet).  Mr. Strauv states that tho real effect of these
wheels s between 65 and 75 per cent.  The wheel exhibited

&t Vienna, was, with the exieption of the buckets and the
two bdsses, made catirely of wrought iron, the objet bung to
make the wheel less heavy, and to reduce as much as possible
the loss of power through friction between gudgeous and
bearings  The principal dimensions of the wheels are as
follows: Diameter over all, 16 ft 83 ; width, 5 ft. 10} in.,
« diamceter inside buckets, 9 ft 7310 The curves of the buckets
" are stouck with aradius ot 3 1t 31, the centres being situated
on a cirele touchiny the outer vdges of the floats. ‘T'he shaft
i8 8 in. 1n diameter through one of the bosses, and 6} in.
through the other ; while the bearings are 7} in. diameter by
94 1 long, and 6} in diameter by 78 in. long respectively.
‘I'ne shaft carries at one cod a spur wheel 11 ft. 0} in.diameter,
and having 160 teeth, this wheel gea ing wto another 3 ft. 03
in. dinmeter, and having 41 teeth. The two other wheels,
which transmit the motion to the shafung, are 6 ft. 10§ in.
and 2 ft. 10§ 1n. diameter, and have 140 and 58 tecth respect-
vely.  All the details of this wheel, as will be seen trom out
illustration, are worked out exceedingly well, The regulating
sluice delivers the water above itsupper edge, which 1s rounded
" off ‘u order to avord contraction aud irregularities in the
motion of the jet  In our illusteations the sluice is shown
full open.

The second water-wheel exbibited by Mr. Straub at Viconua,
and illustrated on pages 350 and 351, represents the system
koown by the name of Mulot's, and 13 chamcterised by the
internal admission of the water.  Chis system illustrates
another endeavour to get over tho dufliculty of the relation
existing between the delivery of the water to and its discharge
trom & wheel of ordinary construction, a difficulty which 13
I «specially felt when the level 12 the tail race 18 very variable.

the wheel, its velocity is made equal to the circumferential |
In order to prevent the water from |

| 1 a vertical direction when cutting the surface of the water i
'
i

the water. It cannot be dened that the first cost of goch an
arrangement is greater than that of a wheel of the ordinary
coustruction, but it 13 urg d that the final results obtained
with such a wheel are alsv much tn exeess of what 13 generally
expected.  Mr. Straub claims fur a wheel of this Kind, and for
a height of fall of 3 wetres (v ft. 10 in ) and a quantity of
water of from 0.1 to 0./ cubic metre (3.5 to 24 7 cubic teet)
per second, a useful effect of a3 much as 38 per cent  We
cannot, huwever, help regarding this performance as much
over-cstimated.  As regards the design of ths wheel, we may
tinally state that both Mr. Straub and Mr. Milot ¢laim to be
the inventors, but 1t appears to be difhicult to decrde to who a
this right belongs. Thu wheel shown at Vienna had 53
buckets, und 1ts internal and external diameters were 13 10
104 10, and 18 ft. 5§ iu. respectively,  Its width was 6 tt. 1)
in, anl it was worked at & speed of five revolutions |er
minute, the head being 9 ft. 73 inches and the water supply
15} cebie feet per second. Lhe shaft was 7y in diameter
through the wheel bosses, and the bearings were 5% an
diameter by 93 tn. long, and 53 1a. diameter by 84 in. lonyg
| respectively, the beaning next tne spur wheel being, ot course,
the larger of the two. T'he spur wheel fixed on tue wmam
shaft was 11 ft. 04 1n. dismeter with 160 teeth, aud drove
anuvther wheel 3 ft. dismeter.—Engineering.

PERPETUAL MOTION

1t is strange, in these more modern days of scientitic «n-
) hightenment, to hear again revived the old search after the
' unattainable 1u mechanies  One would as soon think of
heanng it seriously aunounced that the old alchemists' ex.
ploded notion of the transmutation of metals had become
sober fact.  We have, however, been considerably amused
by the selt-delusion of an nventor who has gonce $o fur as to
,spend  years of s hife and much mouey upon 8 machine
which he clatms will atilise gravity as a conunuous muine
 power, and thus, by a proper arangement of parts, produce
perpetual motion.  But thns is not all  Io self-deluded n.
, ventors 1o this direction, there has, at all  times, been sufii.
, cient precedent and plenty of compantonship. This wnveutor
. hias, however, got s0 far as to read a paper explinatory of lns
machine before the society of  cavil and medchanal
_cngineers, and has not been yet, as far as we Kuow, dis.
, abused of his crroucous notions In addition, when our
inspection and opinton were boldly 1avited, many names, both
of suentific and mechanical men, were adduced by wav of
bias to ourselves, as not having at any rate spoken un.
favourably upon the model and the theory.

T'his but serves to show, m our oprmon, how rarely prac.
ticial mechanical knowledge 1s as yet combined with souud
theory, or mere theory with really practical knowledge. We
must say that we have never seen amachine more mgemons-
Iy devised to mislead both th wventor and the pubihe of
posstble. It is for that reason that we give special notice to
the disabusing, to the best of our power, buth of the preseat
tuventor and of others who may at any tnne be s0 foolishiv
wchited as to wish to risk ther Uwmestnd u ey on such an
wgnes tatuus.  The speaal deceptions of the invention are
these :—To the practical man the motion of the rimng aud
talling beam wre so complicated that he 1= aunply coniised

: thereby. And to the mercly theorctical man, the tntroduction
cof an eatirely new comphicated and 1ogenious mechanical
motivn prevents him from comprehending cleary the simple
" theoretical action of the machine  "I'he ventor, too, most
, carclully 1cfrains from sayiog much or anything about - per-
petual motion,” which would doubtless decide the pont
against him off-hand with uny scicutitic mind. He mercly
,promnently claims to increase the power of any small
,auxthary force by the action of gravity on & weighted beam
The machineis prunanty tms:—A heavy beam s suppotted
through a smouth slot upon two-geared cranks, which areso
geared that they rotate one within the other, so to speak.
I'his ts & very novel and cccentric mechanteal motion, aod
a very praiseworthy pact of the 1avention. The action of
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the cranks cadses the beam to be muved out of the centre
alternately, so that the beam is placedin s b & position
that it tends to fall alternately on oppusite sides, aud must
be moved from its fuwest to 1ts highust pusitivu by the action
of what is termed aslight auxiliary force, It s thus claimed
that by virtucof the geared cranks or rolling centees there is
always a certain proportion of gain in the work doue Ly the
overbalancing of the biam, as compared with the auxdiary
force required to what is termed “rock' the beam. The
effect is claimed to be produced by utilising the force of gra-
vity. The claim is almost plausible at fiest, sight, complicated
as it is by the inventor’s talk of rolling centres and their
wounderful power, and more especially since the downward
motion of the beam i3 very direct and observable, The
action of the auxiliary force, on the other hand, takes place
whilst the upward motion of the beam is produced by an in-
clined plane, and is not so obvious, In this way a nice
mare's-nest, in our opinion, has been devised by the uafor-
tunate inventor, aud for anybody who may be foolish or
ignorant enough to waste time or money on 1t.

And now to demonstrate our opinion on the matter,
Analyse the force that is sought to be utilised, the attraction
of matter. It is nut a body in motiun, such as the air or
that of rivers. Itis nuts pressure which can be countined,
and directd such as steam. It is not a force which is being
continually generated and given off, such as the suns heat.
But it is sitnply an attraction, never more or less uunder
similar circumstance., How, then, can it be utilised as mat-
ter in motion, overcoming resistances — i, €., generating
heat ? It must, in such case, lose a corresponding portion
of its energy, and to be kept constant must be continually
recciving accession of strength.
case. The only case we know of in which attraction of mat-
ter usefully affects matter in motion isthe case of the plane-
tary systems In these the wotion is neither produced, ac-
celerated, nor retarded by gravity, but simply governed, and
any resistance encountered wourd undoubtedly produce a ¢or-
responding retardation.

The potential encrgy of any mass on the earth's surface is
exactly estimated in toot-puunds by the product of its weight
into its distance from the earth’s surface; and no more can
be obtained from it except an equivalent of any work which
may be done uponit.  Magnetism will rank with gravity as a
constant attraction, which cannot be utilised to set matter
constant motion. So-called magnetic engines are simply the
utilised ¢ffect of chemical combigation of acius and bas s,
caused to produce an intermittent furce in clectro-maguets.
The foree of electio-maguetism is ~imply  the mudchanical
cquivalent of the work done to produce the jotation of coils
before the polus of a magnet. This i suftivent at ouvein
our mind to stamp the inventor's claim as an impossibilaty.

To analyse the motion of the machine itself.  Suppuse the
beam to start in ity highest pussible position, a slight motion
of the tly-wheel causes the supporting centres to shift, so that
the beam overbalances and falls heavily on one side, com-
pleting thereby half a revolution,  Now, at this pont  the
mventor lays great stress upon the leverage of the falhing
weight., But it isnot a question of leverage at all. The
work done by the descending beam is mensured exactly by
the weight of the beam, multiplied into thevettical distance
through which the centie of gravity of the beam has fallen.
Now, in the sccond half-revolution, if the beam has to be
returned to ats original posmiaion, by whatever comphicated
motions 1t may be effected, the work to be doue will be exact-
Iy measured by the weght of the boam, multiphad nto the
vertieal height through which it has to be taised. The de-
duction is obvious  "Fhere can be no possible gaw o such
a2 machine, bLut merely & loss cquivalent to the frictional
resistance.  The deception may arise in this way .—The
weight is very heavy, descending through a small  vertieal
distance ; the rise s by means of the wedge principle, in
which a small cffort, through 2 long distauce, will effect the
replaccment of the beam in its oniginal pesition ; but the
woik is not lasened.  The production ot perputual motivn
does not, at first sight, appar as the object of the aborve.de-
scribe d maching, and, as we have Uefore said, the iuventor
purposcly keeps such a claim in the backgrouad, asit would
of aitself be suflicicut, with many minds, to show its -
possibility.

Perpetual motion would, however, bea lovical conzequence
of the utilisation of an unlimited and cver-coustant furce, such

This, we know, is not the |

ab gravity or magnetism,  For instance, in the abuve machine
with u single Leam, there 13 the dead puint, so to speak, in
which thie auxiliary force is required to complete the revolu-
tivn.  But if the work doune by that falling weight be in ex-
,cenn of the work done by the auxiliary foree, two or  wmore
beatne mizht be casily su adjusted on the sanie shaft that one
bewin ur othier should alway  be falling.  Heoce perpetual
motion woald cusue. This would buat once the sunplest
pand chuapest mode of testing the working of the theuty,
Snstoad of building, as the much to-be-pitied 1uventor has
pdonie, o stngle buam wachiue with auxihiary cnguue to work
pite It us surprisiug that any man could be su foshish as to
| &Ko to such eapuuse without first obtaining 4 practical tesult
with a modcl. In this case this practical tesult would, we
feel sure, suppurt vur vpinions.—{fron.

HOW LU oA hE COAKSE WuuDb LUUK LIKE POLISHED
MAHOGANY.

[he foll swiug prucess is recommended in Wiederhold's 'r ide
Circulur.—The conrst woud 15 fiest coated with a coloured
sizey, which s preparad by thoroughly miexiug up e a warm
sulutim of unic part of commercial glue in 81X partsof water, a
suflivient quantity of the commercal mahogany browa, which
15 1 reality an iron oxide, and in coluur stands Litweeu su-
called Engli-h red and oxide of trun. Tlis is best cilected by
adding 1 excess 8 suflicient quantity of the dry colour with
the warm solution of glue, and thuroughly mixiag the mass
by means of & brush until & unifo.m paste 13 obtained, in
which uo more dry red puiticl - are seen.,

A trial coat is then lad upon a picce of wood. If it is
desired to give a light mishogany colour to the object, it 1
vuly neuessary to add less, aud fur a darker colour moure, of the
; bivwn budy-colour.  When the coat is dry, it may be tested,
, by 1ubbing with th fingers, whether the colour casily sepa-

tes or not. lo the frmer case, more glue waust be added
until the dry tiial coat no longer perceptib y rubs off with
j the hauds, Having ascortained in this way the ught coadi-
, tion of the size coloar with respect to tint and  trewgth, it is
thien warmed shightly, and woihed through a hair steve. After
this 1t 15 Tubbed upon the woo 1 surface with the brush, which
has buets carcfully washied, It 13 not neces-ary to houp tue
, wolvut warnm during the paiativg dShould 1t becowe thick by
solatimsitgg, it may be lad on tue woud witlh the beush, and
y duies more rapidly than when the colour is too thun,  If the
“woud is puiots aud absutbs much woiour, & sceond coat may be
Lud o the fiist when dey, wlauch will be sutlicic st i all cases.
Un hying, the sz colowr apgars dull awd unsightly, Lut
the fullowsng wost Chasges inmediately the appearance of
the suttace,  This coat s spuit varish.  For its production
thice paits uf spinits of wine of Y0 2 are added 12 cxeess trone
part vt 1ad acaroid rosin in vne vessel, and 10 anothor ten
pasts of shicdlac with 10 parts of spirits of wine of 80>, By
tepeated agitat va for theee ot founr days, the spint dissolves
the tosin cotmplotddy. Th: shollac solution 13 then poured
carctully from the suliaent, or, bettes stll filt.red through a
fine Cloth, when it may Le observed tuat a slighit milhy turbi-
dity is nod trraent wwoats use. Tae tesin sulativn 18 best
tiatoied o the shcilac selutivn by pouning through @ fanuel
tousely backed with wadding.

Wheu filtaed, the solutions of both resins are mixed by
atating the vossely aud lcttiog the varnish siand & fow days.
Fhe acandd resin colours the shictlag, aud mmpatts to 1t at the
satite tine the dogiee of supploness usually obtained by the
adsiliva ot Vauaan turpenuoe or hnseed-vil,  If the varnish
vt b cployad as a coat, the upper layers aie poured oft at
onue trein the vesscl. Que ur vy costs sutlice, as atule, to
give the vlyoct an oxcondiugy pleasing ettt FPhe coats dry
very quichi}, aud care Liust be twhen not to apply the secoud
cout untl the first is completey dry

Tng lrady Briish Colomst says :—* The 8.5, California
arived 1n Ecquimalt st 1230 oclock last might, from the
Nuith,  She reports things as very lively at Casstar, and the
mincrs mahiug tow 312 10 330 a day to the hand, Tacre are
Letween 00 and Svo mon at the mine. Weather mild ) niver
expreted 10 be open about tst May ; Sylvester, of Barvard's
Express arnved i three and a half days from Buck'’s Bar on

_the ice, with about 37,000 10 dust for Martin & Co!

|
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BOILER INCRUSTATIONS AND BOILER EXPLOSIONS. ‘of some little timo. 'This is, without doubt, owing to the don-
. . ble deposition of soot in the flues, and a calcareous deposit on

We hear much discussion now-a-days upon fucl economy in ' the heating surface of the boilers. The flues may usually bs

4 almost every possible way, but it scems to us that boiler in- swept out without much trouble, bat the perfect cleaning away
crustation scarcely obtains the consideration dueto its import- ! of g hard cement-like skin upon the inside heating surface is

y apce, in our opinion, as a source of fuel waste in boilers. It is l one of tho most difficult things to thoroughly effect. T'his scale
+ woll known, &3 a practical fact, that boilers aro much better | is an almost perfect non-conductor of heat, and where the heat-
« Benerators of steam when newly put down, than after the lapse ing surfaces may be covered with a scale a quarter of an inch
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STRAUBS WATER WHEELS.
1
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STRATUBS WATER WHEELS.

thick, &s we have personally frequently scen, the non-evapor- | are many cases where boilers are without these soparaters,
ative power of the boiler becomes no longer a matter of sar- | either from the impossibility of their application, inconve-
prise, nience, or perbaps prejudice.  However this may be, thero is,
l{ost of the present numerous feed-water heaters seek to pre- | a8 a fact, as much as fifty percent of the whole boiler power in
veit this deposition by separating the insoluble precipitates in | use, without any separator, depositing rapidly thick calcareous
the preliminary heating before entering the boiler. This no | deposits, and the other fifty per cent, though with the best-
doubt serves most effectnally to diminish incrustation, but that fitted sppliances, still deposit this scale more or less.
itis thercby totally prevented we do not beliove. Also, there | Inaddition to the economic loss by reason of calcareous de-
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-The specific gravity of the lower layer is taken,and from this

posit, * scale " is, without doubt, one of the most fruitful causes
of Loiler explosions., The water cannot get free access to the
heated plate, which ther¢by is considerably over heated and
rapidly deteriorated. A weakeniog of the flue plites ensues,
they gradually collapse, without giving any sign, till the final
disastrons explo-ion. To meet this constant annoyauce to all
users of steam power, there are in the market a large number of
 boiler compositions ” of various character, and the very var-
iety is another proof of the large demand there is for aprevent-
ive to boiler incrustation.

To the general run of « boiler compositions * there are man;
practical objections  ‘The principal of th se are, thatoften the
co nposition, beiog of an acid character, seriously injures the
boiler plateitself.  Others canse the botler to prime very bad-
ly. Again, many engine makers find that the steam generated
in boile » using anti-iucrustation compositions seriously injutes
the wearing faces of the e¢ngine; and thus, justly jealous of
their reputation, specify that their engines shall not be supplied
with steam {rom boilers using anti-incrustation compositions.
We thus see that the present existing boiler compositions,
thovgh in much demand, are getting themselves a bad reputa-
tion in practical use,

We may here jist notice an anti-incrustator, which seems to
be very succes-ful, and highly recommended in Europe, as
being without the wusual drawbacks to the ordinary
boiler compositions. This substance is very well known
and simple. It isglycerine. This is a body wnich is soluble
in water in all proportions. It has a very high boiling poi: t
— 285 deg , and remains, thercfore always in the water, not
tending to cause “ priming,” or to pass off without doing its
work in the boiler

Glycerine, under certain counditions (precisely those which
are to ve found in boilers) forms easily soluble salts with the
calt of lime, and ¢specially with the sulphate of lime. If the
salt of lime be in excess, the precipirate takes a gelatinous form,
which is eminent'y calculated pot to adheie to the metal sur-
faces. Further, this gelatinous form of precipitation, prevent-
ing adherence, i- also ~o lar useful, that it prevents the carry-
ing over, with the steam, of any hard solid precipitated wmat.
ters. These pulverulent pre:ipitates, which may be pro tuced
by oth r compositions preventing adherence, are in ordioary
cases carticd over by the steam into the engine, and there cause
the serious damage, before referred to, on the working faces.
This composition claiws the following advantages :—I1st. Ia-
creasc of solubility of the sulphate of lime 2ud. Formation ofa
compound, soluble with sulphate of lime. 3rd. If any preci-
pitate at all, a gelatinous one, preventing adh rence, 4th, The
arresting of all other solid particles from being carried over
by the steam.

A series of experiments having been made, it has been found
that a pound of glycerine is suffic'ent to prevent incrustation |
for every 3,000 to 7,000 1b, of conl consumed, which i3 a won.!
derfully small amount The glycerine should be inserted about
once in three weeks ora month, and the boiler be cleane:|
theough the mud-hole doors at the same intervals  We think
that the above advantages recommend the trial at least of such
a simple body as glycerine, as an anti-iucrustator, to all users |
of stcam-power.

Tae method in use in the London Custom-house for the |
determination of alcobol in fusel oil, consists in shaking the!
hiquid to be tested with an equal volume of water, ard allowing |
1t to stand twelve hours, at the expiration of which timeitis
found separated in two Jayers, the fusel oil being at the top.

the amount of proofspirit is calculated. This, Dr. Ulex says,
leads to very false results, since crude fusel oil contaius also
orthylic, propylic, butylic, and awmylic alcohol, which are
variously soluble in water. Ile reccominents th- geparation
by fractional distillation and the use of saturated solutions of
sodic chloride. Heplaces 100 c. c. of the fusel oil to be tested
in a retort, and distils off 4 ¢. ¢, and shakes this with an
<qual quantity of a saturated salt solution. 1If, on standing,
one-half or more of the liquor is fusel oil, we may be surc it
contains less than 15 per cent. of proof spirits, which renders
it freo of duty in Eugland  If less separates, shaks some of
theliquor with an equal quantity of brine, allow it to stand ;
after separating di-til the spirit fiom the salt solution and,
determine !

GRINDSTONES.

Premising that the grit is of tho right kind for an axe or
scythe, & good grindstone will be set to run smoothly and
perfectly true, its face will be ueither hollow nor rouad, aud
the water supply fresh and not more than the occasion  The
water trough  being often made a part of the frame or bed,
should be provided with an outlet for water, that the stone
may not he left standing to soak thercin, by which one side
becomes softer and heavicr, from which cause it runs with
irregular spe d, and wears unequally. Water is indispensa.
ble to protect the temper of the tools, and to keep the gran
of the sandstone clean from the small particles of sand and
steel detached by friction.

In applyiog the tool to be ground, the pressure must be
varied in proportion to the width of the tool ; and the effect
will be very much varied by the direction and speed of the
stone, being more when moving toward than from the tool,
In the latter case, howevey, the edge is more liable to catch,
and thereby to damage both itseif and the face of the stone
while in the former, a wire-edge is thrown up ag soon as the
bearing or convexity of the tool is gronud off, and only an
experienced band may safely practice it. Stop short of this
point, and finish by changing the angle of contact of the tool
with the stone, But in grinding chisels and plane-irons,
when the edge is formed by one plane and one bevelled side,
thereisa kind of traverse motion to be kept up, with contact
over the whole of both surfaces which preserves them nearly
straight and plane. The finishing edge, as of finer tools, scen
on pew razors, kuives, &c., is brought out by a finer stone,
where the tool 18 held at a more obtuse angle.

The difficulty of applying a rest to a portable grindstone
(as toa lathe) exists in the uncertain wear and unequal use
of its surface, by which the true cylindrical form is svon lost.
To avoid this, a lateral motion must be given to the tool,
utilizing the whole face of the stone, which is especially ne-
ce sary inapplying the face of a common or a broad axe, as
well as a plane-iron ; and, as may be apparent to any one, 1
grinding carpenter's gauges, a cape-chisel, or, indeed, any
wmetal-worker’s tools.

With one who has had but little practice in setting tools,
the common error is ia not holding them flat enough to the
stone (whether grindstone or oilstone), and thereby producing
a convex side, and atthe same time being liable to  check
the stone and turn the tool—perhaps worse, wouand himself,
For this, practice is the only remedy. With a little ingenuity
a rest is always possible to be applied, bat the cfficiency is in
most ca-es doubtful. Better trust to the wrist and right band
as a movable chiuck, while the fingers of the left hand placed
on the upper face of the tool will control its pressure and be
the guide-rest. Don't forget to leave the stone ont of water,
as well as to dry the tool, if not even to oil it when laid
aside.

The grinding or setting of a cutting-tool may be simple
enough ; yct there is but one way of doing it perfectly, that
the cutting edge formed by a definite angle of two surfaces
shall be exactly reproduced. ‘There isa knack in perceiving
when this edge has come, and in not overdoing, ur producing
the turned or wire edge, which practice only can acquire.
From a knife this can be removed by drawing across the
thumb-nail ; from other tools by rubbing across a picce of
soft wood. But a greater difficulty from repeated sharpun-
ing is to avoid in time the formation of two convex rur-
faces, which would be better if flat, or «ven concave slight-
ly, as when the tool is new. Even a new axe is never con-
vex all the way to the edge, but within a sixt -enth of an
inch of the edge takes from each face a special bevel, which
is the edge.

Straight-edged tools, like chiscls, when being set on the
oil-stone, arc best held in such a manaer that the motion
of the hands is niarly at right aogles to the line of the
cutting edges. Concave faces are produced by stones shaped
for the purpose, but they do not come within common use.
—Country Gentleman.

Pure glycerine should not produce when locally applicd, a
burning scusation, which it always docs when the fatty aculs
arc not all «xtracted. But even absolutely pure glycenne,
when undiluted, is & water-extracting body. 1t should there-
fore, when used as & cosmeiie, or for medical application, be
always diluted with water.
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- point from this side being near Valentia.
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MISCELLANEOUS

Tus Portland Company (locomotives and machinery), es-
tablished in 1846, have been more favoured than some others
in keeping their full force at work through the winter. They
do a large variety of work, which enables them to keep busy |
when dul! with others.  The locomotives und cars built during |
Jast season were almost wholly for exportation.

Tate first patent issued in the United States of which thae is
any record was granted to Sa.nuel Hopkins, on July 31st, 1790,
for making pot and pearl ashes. The sccond was to James
Stacey Sampson, on August 6th, 1790, for making candles;
and the third and last for the year 1790 was to Oliver Evans,
for making flour and meal. The latter bears date December
18th, 1790.

Tus new Atlantic cable will be laid in June, the starting
The other end will
be beached on Newf undland, carried across to Nova Scotia,
and thence to New H.unpshire.  Messrs, Mitchell and Co., of
Newcastle, have nearly compls ted the buitding of a steamer of
5000 tons burden, specially designed for the laying of the cable,
The vessel will be launched on the 17th intant.

Tue following is given as a reddish brown paint for wooul :
The wood i~ first washed with a solution of 11b. cupric
solphate or blue vitriol in 1 gallon of water, and then with }
1b. potassium ferrocyauide or prussiate of potash dissolved in
1 gallon of water. The resulting brown cupric ferrocyanide
withstauds the weather, and is not attacked by icsects. It may
be covered, if derired, with a coat of linseed oil varnish.

LocoxoTtion in Constantinople is, under certain circumstaunces
accompanied by a pleasing excitement beyond that caused by
the actual journey. Al persons using the tramway company's
cabs receive from the driver a printed slip bearing a number,
and every two months a lottery is drawn, the winoing numbers
gaining various prizes. At the last drawing the prize of £20
fell to the lot of the lucky owner of No. 51,547. This lottery
is, says the Levant Herald, not only an amusement to the
public, but it enables the company to exercise a control over
the pecuniary honesty of their drivers, as the books frotn which
these numbers are drawn have counterfoils with corresponding
numbers, and persons who use the cabs have an intcrest in
preserving the tickets given to them,

A Precious Vasg.—The famous onyx vase, which Geneva
feared bad disappeared from the treasures of the late Duke of
Brunswick, has at length been found. The executors were ex-
amining the contents of a case of jewell:ry when their atten-
tion was attracted by two vases of gilded metal, which seemed
to be of little value. But, on c¢xamining these, 1t was found
thit one of them was much heavier than the other, and a joint
in the stem had allowed some threads of flann.t to pass A
lungitudinal division was found to run down the whole length
of this vase, which thus appeared to be meiely a case for con-
cealing something else.  On the shit being widened, there ap-

peared an onyx vasc of marvellous beauty, in form like a tall
urn, its slightly »welling body adorned with drinking scenes
and women it long robes conducting animals in chains, Ma-
teriil and workmanship made this vase a wonderful master.
picce.
and is rogarded by them as a Semitic production, nothing less
than the holy vial employed in the consecration of the Hebrew
kings.

Tue Charlottetown New Era says:—The Island Railway is
being constr cted rapidly and Main Trunk and branches to
Tignish and Sournis will be completed according to contract on
the 9th of September next. We understand that the contracturs
are prapared, at a fortn ght's notice, to hand over the railway
between Charlottetown and Summerside, which passes through
a fertile and beautiful country, and gives great promise of
being more than self-sustaining. Many persons thought that
too much land had beea taken for railway stations, especially
in country places. But it was obscrved during the excuorsion
on the "9th ult., that muny of the stations were not large
enough for the business of the localities surroundiog them.
There is freight along the line at present for the summer’s
work, and by the time the fall's shipments are ready, there
will be a ¢“regular jam ” on the railway, unless the Dominion

It is knowa to antiquaries as the « Vase of Mantua,” |

Dr. Vox Perrevkoren, ina careful study of the subject of
the wa_mth of clothiog, recantly published, has pointed out
that the permeability of stuffs to air s a condition of their
warmth., The London Medical Record gives the following ab-
stract. Of equal surfaces of tho {ollowing materialg he fonnd
that they were permeated by the following relative quantities
of air, the most porous, flannel, such as is wsed owdinarily tor
clothing, beiog taken at 100 :—Flannel, 100; linen of medinm
fineness, 58 ; filk, 40; buck<kin, 68 ; tavned leather, 1; cha.
mois leather, 51. Hence, if the warmth of cloth depend upon
the degree in which it keeps out the air from our bodies
then glove kid must be 100 trmes warmer than flannel, which
cvery one knows is not the fact. The whole question, then,
is resolved ioto that of ventilation. 1f several layers of the
same material be placed together, and the air be allowed to
permeate through them, the veuntilation through the second
layer is not much less than through tho first, since the meshes

of the two forn: a system of .ontipnous tubes of u .iform |

diameter, and the rapidity of the movement of the rir through
these is cifected merelv by tho resuolting friction. ‘Through our
clothing, then, there passes a stream of alr, the amwunt of
which, as in ventilation, depends upon the size of the meshes,
upon the difference of temperature between the external and
internal atmosphere, and upon the velocity of the sutronnding
air. Our clothing, then, is required, not to prevent the admis-
sion- of the air, but to regulate the same go that our nervous
system shall be seosible of no movement in the &i.. “urther,
our clothes, at the same time, regulate the temperature f the
contained air, as it passes through them, so that the temera-
ture of the air between the clothing and the surface of our
body averages 84 deg. to 86 deg. Fah. The bygroscopic pro-
perty of different materials used for clothing essentially riodi-
fies their functions. This property varies with the difizrent
matevials ; wool, for instance, takes up more water than
linen, while the latter takes up and gives off its watery con-
tents more rapidly than the former, ‘Fhe more the air is
digplaced by water from the clothes, the less will be their
power of retaining the heat; in other words, they conduct
the heat more readily, and hence we are quickly chiled by wet
garments,

PROPOSED RAILWAY ROUTES BETWEEN EUROPE
AND ASIA,

Our last page contains & map of the English, Russian, and
(serman railway routes for connecting Europe and Aria, after
the plan presented by M. de Lesseps, to Baron Schwartz.
Zeobron, Director-General of the Vienna Eshibition. The
Eastern terminus of the existing 1ailway system of Russia is
at Sy-ran, a town on the Volga, situated at a distance of about
280 miles from Orenburg. From tlis point M. Lesseps takes
his projected line across the bare, unwatered steppes which lie
between Orsk and Kasalinsk, and so, on to Cabul and Pesha-
wur. This route, however, the Russian engineers state to be
impracticable. It has further been strongly objected to by the
four Powers most interested in the opening of railway com-
munication between the two continents, viz, England Russia,
Germany ani Austris, each of which is desirous of adopting
the route wbich will best serve its own interests, The
English route takes Scutari as its starting-point, cuts across
Asin Minor, by way of Erzeroum and Tauris, to Tcheran,
thence almost due east to Herat,and south-east to Chickarpoor,
where it would join the line from Hyderabad to Peshawur,
The leogth of this route would be about twelve hundred
leagues. The proposed line s, however, objeited to by the
other Powers. The German route starts from Rostow, on the
Sea of Azov, runs through the provinces of Caucatia aud Cir-
cassia, and following the western coist of the Cispian Sea
joins the Eoglish lino at Tcheran. This project meets with
as little favour from Russia and Austriaas the purely English
line from Scutari. That proposed by the Russian Govero-
ment takes a totally different ccurse. Its starting-point
is Nijni Novgorod, whence it branches out eastwards and
south-eastwards, by way of Kasan, Sarapour, Perm, and
Ekaterinenburg, to Kouldjs, tho capital of the district an-
nexed by Ruseia three years ago. From Kouldja, which lies in
the fertile valley of the 1ii, the road would follow an almost
straight Jine through Chinese Tartary 10 Shavghai. A second

GGovernment at once take the road and open it for freight and | Russia line would form a lyop from Sysran (o Tashkend, and

passenger traffic.

thence to Konldja.
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