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THE FIRST SWEDISH STEAMBOAT,

In 1804, an English enginecr, Samuel Qwen by name, was
l sentio Sweden by his employers, Messrs. Fenton and Murray,
of Loeds, to erect a steam cugine fora person called Edolcraats,
and wss cmpl yed in various evgineering undertakings
I throughout Sweden until the year 1809, when he established
himself as an engineer and ironfounder at Kungsholmen, an
island forming part of Stockholm, where he worked more
than thirty years producing steameors and steam cogines, He
was the fitst to introduce the former into Sweden. His first
attempt was made in 1816, by plucing on board a craft, which
he called the Witch, an 8-horse condensing engino which
drove a propeller with four bla.des.

Our engraving on page 259, which we reproduco from the
columng of the Engineer, i8 a copy from Owen's original
drawing. With this arrangement the Witch had a speed of
four and a-half knots an hour, which was even in those days
considered to be tooslow. In 1818 this engine was taken out
of the Witchand put on boa'd of a steamer called the ¢ Am-
phitrite.” It was connected through gearing with side wheels,
and a speed of betwecn five and six knots was obtained. This
was the first passenger boat in Sweden. From this it will be
seen that Owen was the father, 6o to speak, of steamers in
Sweden, and is acknowledged as such by the Swedes in general
who are now erecting a monument to his honour in Stock-
holm; this monument is to be unveiled on the 12th of May
next, the 100th anniversary of Owen's birth, and a scholership
will also b~ created at the engineering college, which will be
called the Samuel! Owen's Scholarship. Hedied in Stockholm
in 1854.

SINGLE RAIL RAILWAYS:

Hapoax's P1oxeer orR SinoLE Rain CARAvVAN.

The present system of railway construction is just now the
olject of many attempts at alteration, or rather of adaptation
to the requirements of the different localities in which att empts
are being made to extend the great pioneer and improver of
civilization. We have alresdy referred to the very narrow
gauge roads which have been so successfully carried out in
" Wales, and more recently we described a locomotive con-
' structed in the United States for use on a single elevated rail.

Our illustration on page 262 is of a new cheap railway, the

: invention of Mr. J. L. Haddan, C. E,, engineerin chief to the
' Imperial Ottoman Government. It is from the columns of
' The Fnyineer, to which journal we are indebted for the follow-
' ing descrip ion of this curions invention,
'« apy attempts, (eays Mr. Haq dan) bhave been made with
the view of substituting one rail § or twoin the construction of
railways and tramways, though bhitherto with but indifferent
success ; for as a rule we find that three rails or ronving surfaces
of different i.aterials have simply been substituted for the
usual pair of iron rails.

“The practical experiments hitherto made in this direction
have been principally confined to existing ro 1s, where the
central rail is supposed to carry the greater part of the weight,
the cquilibrium being maintained by huge side wheels run-
ning on the road itself. In France and Portugal considerable
success has attended this system, though theoretically it is far
fromn being p crfect, especially for a constantly changing load,
such as passengers; moreover, it is open to the objection of
requiring a first-rate road.”

Mr. Haddan then states that it has been his endeavour for
some years past to provide an economical railway suitable for
a country like Turkey, where all the conditions are very un.
favourable to railway coustruction proper, and so very differ-
ent in every respect from England. ¢ Money at 20 per cent.
traffic inconsiderable, country very rough, all materials and
skilled-labour to be imported, no no ion of the value of time,
water scarce, enterprise unknown, labour fur from plentiful,
' fuel dear, soil for the most part rocky or marshy, distances
enormous, transport often impossible, produce generally agri.
cultural—and thereforo bulky—difficult and costly of trans-
port, no cross-roads, few, if any, important ma ufacturing
centres; the only feasible outlets are the river-beds, for the
most part far too stecp for railway use, and whose valleys more-
over are generally far too narrow and precipitous to admit of
making detours fur so moderating the inclines as to render them
practicable forrailways. In Asia Minor it has been foundim-
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possible to penctrate the country, except with miles upon miles
of gradients of 1 in 30, and only then by means of the sharpest
of curvee, frequent tunnels and viaducts, aud the heavicst of
carthworks.”

Mr. Haddan, after somo remarks on tho working of ordinary
lines, goos on: “ To obtain perfect economy in the construction
of a railway, all tho parts of a train shou! weigh the samo per
metre run, elge we shall find our rails anc bridges too strong
for the weight of the carriages, or not strong enough to sup-
port the ponderaus engine. Seeing that the disparity of weight
between our carriages and engines is as much ag 4 to 1, it
shows us that by simply reducing tho weight of the engine to
that of the carriages we should obtain off the reel an economy
of 75 per cent. in the ficst cost of rails and girders, and in
addition no mean saving of wear and tear, Next, the moment
we leave the level and attempt inclines our engine has to be
made still heavier, and mighty brakes—worse than useless in
ascending—have to be made use of for the descents; whereas,
in fact, the steeper the inclines the more we ought to lighten
our burdens, but, unfortunately, the very roverse is the case in
practice,

« Al such objections (says Mr. Haddan) have been carefully
met in designing the Pioneer, which the author considers
peculiarly suitable for Tu key, the colonies, and even the
mountainous portions of our own country. The Pioneer or
steam caravan, has its origin in a wooden post and rail rail-
way erected some thirty years since at Posen. It worked for
many years drawn by horses, and later on by a stativnary en-
gine, but locomotive steam traction could not ve made use of
owing to the fact that weight was in tho-e dnys necessary fir
obtaining power in the locomotive— a burden which the
wooden fence could not stand. Many engineers have since
attempted to overcome this difficulty, but it seems to me that
the Fell horizontal grip, where unlimited adhesive poser can
be obtained quite irrespective of the weight of the engine, is
the only practical means of overcoming the difticulty. The
permanent way of the Pioneer consists of a wall ofa minimum
beight of 2ft. 3in. and 1din. thick, surmonnted by a single
rail and sleeper, which siraply consists ot a 1}io. plauk laid on
edge in cement and tipped with thin half round iron strips.
The wall rarely exceeds 2ft. 3in. in height, because the grip-
ping powers of the locomotive allow the gradients to be traced
pearly coincident with the natural surface of the ground, that
is to say, with its grosser features. Of course little dips are
not gone into, aud ravines are made light of and spanuned by
sandwich arches in masonry, or with a single ircn girder of
but a few inches in width. The locomotive and rolling stock
are, 60 to speak, “twin,” and mourt astride the wall hkea
man on horseback, or rather like the panniers on & donkey.
The carriages aro thus double, one-half on cither side of the
wall, the roof being comwmon to both; there is a space of about
18in. in width between the two halves, forming as it were a
passage between them, in the upper part of which are situated
the single wheels which are to run o2 the summit of the wall;
the lower part of tbe passage is open from end toend to allow
the carriage, when hung on the wall, to hang down to a depth
of 2ft. 3in, on either side. The locomotive is purposely ex-
tended as much as possible ond is articulated, water in onc
section, fuel in another, boilers in another; by which means
its weight per metre does not exceed that of the carriages or
wagons when laden, The weight per metre run is about 8
cwt. The total length is 24ft. 8 metres, and its power is sufli-
dient to take 100 passengers up an incline of 1 in 10 at aspeed
of fifteen miles an hour. The great economy manifested in
the constraction of the Pioneer permsancnt way is owing to
nine major points and divers less important ones:—(1) The
load is spread out over as great a length as possible, and con-
centration of weight is carefully eschewed. (2) The lod or
weight of the train is evenly distributed throughout. (3) No
banks or cuttings are require., owing to the special powers of
the locomotive enabling the train to follow the natural sur-
face of the soil. (4) No transverse levelling of the soil is
required, because the train does not rut on the ground, but on
the top of the wall. (5) The sizo of th» rolling stock is re-
duced to the minimum, sufficiently lar,o to accom.nodate
passongers almost singly, and goods pie.emeal, whereby the
size and cost of tunnels aud under-bridge: are reduced to 8
mere trifis, (6) The light weight of tho I'oncer permits
rapid travelliog even over the roughest grouna. (7) Tho
timo of coustruction may be measured by months 'nstead
of years, an important economical item, where ntercs. on
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money is so high as {n Turkey.
jron the whole ig transportable, (9) The Pioneer, owing to
its climbing powers, can follow a crow line more nearly, and
can open up bitherto inacce-sible poritions; and, morcover,
can follow up the rivers (in their bedr, if necessary), which
frequently form the only means of communication in most
n.ountainous countries, N

« The loeomotive is fitted on its underside with two pairs of
horizootal wheelr covered with leather, which grip the wall
on either side with any derired force. Owing to the constant
changes of gradient incidental to following the natural sur-
face of the ground, the intensity of the grip should coustantly
vary, which is effected by a screw and levir arrangemeat
acted upon by the draw.bar, which attaches the engine to the
train, Thus, as the in lineg are steep or mrderate, so does
the pull on the draw-bar vury, and by its action on the hori-
zontal driving-wheels open or close their fe'l embmace,
modemting the adhersion or grip precisely in the proportion
that the gravity of the train varies in itr ascents and descents,
Thus the whole weight of the train i secured for adbesive
purpnses,

“I'he equilibrium of the locamotive is maintained by the
grip of its horizontal wheels. The train is comporsed, firstly,
- of & locomotive, then of a caravan of articulated carriages, each
articulation being about 7 ft. long, the whole concluding with
a brake-van, fitted like the engiue with four borizontal wheels.
The whole mass is attached together by rigid couplings,
whicbh, while freely permitting articulstion do not allow of the
sallest lateral motion; that is to say, that no single car.
risge can lose its balance, upheld as it is by its two companions
fore and aft; and as the whole train is con..nuous, the hori-
zontal wheels of the epgine at onc extremity of the train and
those of the brake-van at the other, effectually maintain the
equilibrium of the whole triin and prevent all oscillation
whatsoever. A train of twenty-four of our basket carriages,
capable of accommodating ninety-six pasrengers, will measure
in length about 50 metres, and will weigh about 20 tons =8
cwt. per metre run. Each double cerriage contsing four pas-
sengers, two on el herside of the wall and facing each other.
The seats are compnsed of slung strips of carpet—like Ameri-
can chairs—the balance of the passengers is concequently
always preserved, even on the stiffest inclines. The brake-
van is fitted with a stair passage to allow of communication
with both sides of the trnin. I spoke of the permanent way as
a brick wall—in some casex I *hould adopt stone or corcrete;
and in marshy distri ts a Jight wooden or iron viaduct, con-
sisting of a single line of posts or columns In all cases the
external dimensions of the wall or fence must be the same, s0
that thouvh different soi's may be differently treated, yet the
permanent way will be continuvous. ‘f'hat portion of the wall
or other structure which the horizontal whee's wurtk avainet
is especinlly prepared for the ir giip. In the cas: of the wall
it consists of a string of ¢ ment, and where posts and rails are
ueed, of light iron or weod rafters sirutted to recist compres-
sion. In semi-tiopical countries it ix very difficult to avoid
interference with the water—heds. The Pioncer leaves in-
numerable ~p ninzs in the wall for this purpose, the numbers
of these culverts positively diminishing in lieu of incressing
the cort. Neceesarily posts and rulls would be ustd in the
mest expo-ed positivns, and in crossing rivers or aims of the
sea, 1n Asia Minor as in many other places where no cross
feeder roads exist, t becores neceseary that the main line
shonld accommodate as large an area as possible. Therefore
the Pioncer double line is not congtructed as at home, si1de by
side, but the up.line takes quite an independent route from
the down-line, touching every now and then at the importint
towns. Where only a single line is used it forms on altervate
days an tup’ or¢down’ line.

“ The cost of the Pioncer may vary between £300and £1000
per ki'ometre, a safe rule beir g t.. divide an ordinary railway
vstimate by ten,  Most of the railways in Turkey run but one
train eit' er way in the twenty-four hours, all the rest of the
day the whole of the vast capital is lying idle. The Pioncer

m———
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Mr, Haddan concludes bis paper with a few extracts from his
work, # ‘The Proper Gauge for Turki h Railways.”

We have only to ad ! that & line on this s)stem is to be cou~
structed from Alexandretta to Allep o, a distance of ninety-
eight miles. ‘I'he cost is put down at £100,006. The annual
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Consul Rkéne's rep rt, averages per annum £50,000 Th-

company therefore, expect a profit of at least 30 per cent.

or 40 per cent. The works, Mr, Haddan stat s, will require

twelve months only for their construction The first train

g;x thhiz] systom is now being constructed for the compauny in
unich,

PUNCHING COLD IRON.

By CoreMaN Sxurers,

At the meeting of the Frunklin Institute, held in December
1873, two cold punched hexagon nuts were exhibited by
Messrs. Hoopes and Townsend, bLolt, nut, and washer makers
of Philadelphia. These specimens are worthy of attention
from the fact that one of them biad a hole one quarter of an
inch in diameter and one inch deep, the other was perforated
with a hole half an inch in diameter and one and a half
inches deep,

These specimens arc remarkable when we take into con-
sideration the cft-made statement ¢ that the maximum thick-
ness of iron that can be punched cald is about the diameter of
the punch,” as the depth of the smallest nut is four dinmeters
of the punch, and the lorgest one three dinmcters of the

unch.

P In conversation with Mr. Barton Hoopes. who has conducted
these expeniments, T learn that he has since succeeded in
punching a balf-inch hole through aninch and three-quarters
thickness of wrought fron ; the punching which came out of
the hole I have examined, and it differs in no respect from or-
dinary punchingg, but it has been compressed to seven-eighths
of an inch in length—that is, the punching shows an irregular
cylinder half-inch in diameter and seven-eighths of an inch
long. ‘The metal forming the punching is not condensed
into a smooth cylinder, but shows the usual roughness com-
mon to all iron punchings, while the punched holes are very
smooth.

The punch and die hole were the sume size, and there has
evidently been a side flow of the cold metal upon the en-
trance of the punch, and the opemtion may in a measure be
considered a picreing one, up to a certain depth and finally
the punching out of the residuum after it has attained that
depth.

fn punching the quarter-inch hole through one-inch iron,
the punching showed a very smooth surfuce, and was only
three-cighths of an inch long, scemingly very much com-
pressed.

1 have examined the punches used in this curious evperi-
ment ; they differ in ne respect from ordinury punches ; they
are made of good steel and hardened in some peculiar man-
ner unknown to me.

Bars of iron one inch square, punched with a quarter inch
punch, show a sensible widening under the action of the
punch, and a bar of inch and three quarters squrre iron,
punched with & half-inch punch, ig swelled sidewise to an inch
and thirteen-sixteenths, showing conclusiv. Iy that some of the
iron bas been forced sidewsse.

The machines used in driving the punch through this great
thickness are said 2o be of unusual strength apd accuracy of
construction.

AuRICAN PaTENTS.—~The number of American patents
granted since 1836 is about 140,000. The number of apphca-
vions for patents has steadily increased from year to year,
until it now averages from 20 000 to 21,000 per anoum, and
the number of patents granted asnually is from 13,000 to
15,000. To petform the work of examining this large num.
ber of a~plications, {he corps of expert exawminers has been
increased from time to time until it now numbers abuut
100 ; twenty-four principnl (xaniners, and ike same numb r

wil, on the contrary, run its caravans all day long, and | of first, second, and thiid assistant exawiners, logether with
compete with s giant opponent like the hare with the tor- | a special examiner of trade marks and also of interfercnces.

The clerical force has been correspandingly increas d, so
that the ofticials of all grades now ewrplayed in the office may
be stated in round anmbers as about 500. I shouls be re.
membired, when comparing the nnmber of English and
American patents, that in the Stutes many desigue, &c., are
patented which are only registere.l in Evgland.
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THE TRANSIT OF VENUS.
1.

We need hardly inform our readers that it is intended that
1874 15 to witness an astronomical cffort of an ‘nternational
character and of & magatude without precedent.  The Gov-
crmer ts of Great Batain, France, Germany, Russia, and
America,have tong made their plans for taking observatioos in
various quarters of the world of the transit of Venus, to be
looke t for on Dec. 8th, 1874, Probably few who have read
the contruversial articles in the daily papers on this subj ¢t
are aware that many of our astronome s have been looking
forward to this event for nearly fifty years It is well to un.
derstand be fore entering on the subject that the organisation
of the vanous expeditions is the result, in at all ¢cvents most
cases of long matured plans. A year .go, on the occasion of the
anoual Greenwich visitati n, a visitor rem rked o4 the com-
pleteness and cire with which a map had ** already” been
drmwn up thowing points connectid with tho statiims for ob-
scrving the trausit, to which the reply was made that that
particular map had been executed for considerably ov r thiry
years. It 1s not our aim to enter into awvy discusrion as to
the precise adsantage of each detail in the plan trat is being
carried out, bul we may observe that if England, France,
Russin, and A ueri a — for the charge of error applies to
at all ¢vents these four, so that they must be included in
the designation wred Ly the Times, © the Astionomer Royal
ard has friends”  if, we sav, England, Fiance, and Russia and
Amernica are going to ¢‘send «xpeditions to find an astronomi.
cal mare's best,’ the mistake has been mnde after great de.
hberatior..  We have just said, however, that our oliject is not
to tuke up any controversy ; we miy further add, that it is not
to handle the subjict in an abstruso wiy. We have waited
purposely until the preparations were so faradvanced as to en-
able us to deal with them in & practical fashion, which we can
novw do, noticing auny new and peculiar features in the instru-
meuts employed.

Looking at the preject from an enginecr’s point of view, we
will first cousider the nature of the work required, and with
the assistance of a tew cuts put the problem before our readers,
stripped as far as possible of difficulsics and technical expres.
sions, although in doing 30 we must frequently ignore winor
processes and corrections.

To enable those who may know pothing of this matter to
follow what is said, it must be first expldined that a transit of
Venus is the pass+ge of Venus directly between the earth, and
the sup, so that from the former she i~ seen to cross the sun's
disc, standing out against it as a round black spot. Venus and
Mercury are the only inferior planets—that is to say, the only
two planets who revolve ronnd the sun inside the orbit of the
earth ; they are, therefore, the only bodies, the moon excepted,
that ever pass between the sun and the earth.  Both Mercury
and Venus frequently pass the earth, astheir periods of revolu-
tion are mach less than hers, but as their orbits are in planes
inclined at considerab e angles to hers, un actual transit only
occurs when either of them overtakes and passes her, as it were,
very near a point of intersection of the orbits (vde Fig. 1),
when the planet is seen against the sun in the manner we de-
scnbe,  Thus, if A be oune intersection of the orbits of Venus
and the cath, it is evident that Venus will only be seen against
th sun when she passes the carth at a point very near A—in
othier words, near the node of her orbit. At other times she
would appuar to pass above or below the sun if she could be
-een, which as a matter of fact, is impossible, both because ber
dark side is then towards us, and also because if it were not €o,
the brightness of the sun would makeher light imperceptible.
A tranmit of Venus, in fact, corresponds to an eclipse of the sun,
only that Venus is too far away fram us to hide the entire
dise as the moon does, she ounly covers a very small <pot of
the sun as she crosses it.  Venus passes the earth at intervals
occu ring r.ther more frequently than every eighteen months.
It is pot necessary to give the exact intervals, but, as they
o.cur rather more frequently than would form any exact divi-
sion of any complete number of years, the points at which they
take place come earlier and earlier on the eacth’s orbit. Thus,
in g, 1, the arrow showing the direction of the carth’s mo-
tion, we may suppose Venus to pass her consecutively at A, B,
and C. After passingat A, a yearand a half, (or moro strictly
speaking nearly & year and two fifths) will clapee, and pagsage
B will take plsce, and so on C, D, &c., the sixth conjunction,
F, after an interval of nearly cight years, occurring very near
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the snme epot as A, Thus, as tho writer in the 7imes puts it,
the conjunctions o> passages may be ~upposed to form a five-
fpoked wheel, whose apokes move slowly backwards, and
whenever one occurs close to a node a * transit " takes place.
This happens, however, only about cvery 112 vears, when it
may occur cither once or twice, For example, if the conjun--
tion indicated by I happened very cloxe to a node, then both
N and D would b too far from the node for ¥Wenus to be seen in
line with the sun; butifthe node was neatly half way between
N nd I, then both those two would be visule as tran-its, in
one case Venns being feen noar the northern timb of the s,
and in the other near the southern  In this way it happens
that a tiansit will occur in 1874, and again in 1882 Both
willbe, of courxe, at the same part of the earth » ortit, viz, in
December, so that the southern pole of the carth will ia each
case bo towards the sun, but Venus will be scen fiom the

northera hemispere to cross the sun, as it were, high up and

tow down respectively.,
In these practical times, however, it may be asked, why is

all this a matter to interest anyone except astronomers ; that

is to say, to interest them so keenly as to cause large sums of
money 1o be expended by civilized nations in obscrving the
phenomena referred to 7 The answer to which is that & well.
observed trausit of Venus enables us to measure th - distance
to the sup, and, I decd, to all the worlds which constitut - the
solar system. The labours of astronomers have lurnisbed us
with o map of our system on which the relatwe distances have
been determined, hut thire is some doubt as to the seale they
have supplied to the map in question.  Nay, what had been
laid down as the sun’s distance, namely, £54 milhous, of miles
is now belicved to be incorrect by perhapsas much as 4§ miltions
We look to the coming transits to decide this question

Further, since the masses of the heavenly bodies have been
calculated on the supposition of their d stances b ing correct,
it follows that with a dec case of distance must be mads one
of bulk, so that the mass of our entite rystem (the carth and
moon excepted) awaits its fresh estimute after the coming
transit.

Some sordid objector, hawever, may not see the necessity
for wanting to know all these matters, just as Mr. Peter Mag-
nus told Mr Pickwick he did not see the necessity for aoy-
thing original; and to this there is no answer, except the ad-
mission that theie is no necessity for it. We have gone oun
very well, it may be said, thiokwug that the sun was 95 mil-
lions of miles away, why disturb him and briog him nearcer
and make him smatler?  Nay, we got on very tairly once, and
were well satisfied in thinking that the earth was flat, and the
sun, moon, and stars preity hittle twinkling things moving
1ound us. There is clearly no necessity for knowing the suu's
distance, but, it may be added, there is no necessity for rail-
roads, submarine telegraphs, or mail-—an observation that bas
some point, inasmuch as the dircovery of America itself was
due to astronomy. Two opportunities are now afforded us of
measurng the vast dimensions of the solar system which will
nut again occur for 112 yeara; itisclearly the duty of civilized
nations to avail themselves of them.  1tis hardly right to call
upon astrouomers to predict all the uses that may be made of
the information in an age when new sciences spring up so
rapidly round us. It may be sufficient, perhaps, here to in-
dicateone, Almostthe only method of determning longitude
is by observations of the moon's apparent place among the siars,
‘I'he accuracy of the result depents on our kuowledg: of the
moon's motion and path in the heaveur, and this depends di-
rectly on the action of the sun. As Professor Forbes, in his
able paper read at Glasgow last winter, says, « In the luuar
theory an equation appears connectine the relative mas-esof
the earth and sun with tho solar parallax, so that if we know
the one wo can find the oth.r.” Thus, by mens of the moon
we may in time form an cstimate of the sun's distance; but
surely it is very important to have the value of the sun's dis-
ta ice directly, und to check or improve our lunar tables, ou
which so much depends, to the fullest possible extent, Few
people axc aware of the magnitude of the errors in the exi-t-
1ng maps of the world and globes. Thus, in facilitating ob-
servations of longitude, we perform a most practical work.
Concigely, then, the distance to the sun or to Venus—'or the
r-lation between them is hunowon—does this: it furnishes a
srale to our map of the snlar system, and it facilitates the ac.
curate measurement of the world,

To come, however, to how the sun’s distance is measured by
means of the transit of Venus, It may be well to cousider
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what means would naturally suggest themselves for measuring
the sun's distance generally, and why they fail in the accom-
pli-hment of the object. The Astronomer Royal has made
this matter so clear in his Ipswich lectures on popularastrono-
my that we cannot do better than refer any reader to them for
a more full description of the subjrct,

The distance to a heavenly body is ascertained oun the same
ptinciple as that of an carthly one, A base line is measured,
from the extromitics of which angles are observed to the di«-
tant boy, and its distance becomes known. To do this, how-
ever, the base must be carefully determined and there must be
some fixed line to men-ure the angles from. In terrestrial
surveys, onc end of the base is generally visible from the other
end, so that at each may be measured the angle between the di-
rection of the base line and the lLine pointing to thoe distant
object.  In celestinl work this is impossible ; the direction of
the axis of the carth, however, within certain limits furni-hes
the necessary line of reference, on a similar principle to the
use of the privinatic compass in surveying. Thug, in Fig. 2,
8 ppose at station @ the angle @ to be measured between the
moon and the celestial north pole, or, in other words, the
moen's north polar distance, and again, at the station & the
angle b or &, Which will be the moon's north polar or south
polar distance, it is clear that the distance a, & being known,
the moon’s distance ought to follow. This actually may serve
to represent processes which are carried on at the Greenwich
and the Cape of Good Hope Observatories; but the distance
even to the moon cannot be accurately obiained in this way,
owing to the dirturbing influence of the refraction. It may,
however, serve our putpose as an illustration, and the angle q,
M, b, which would follow from subtract ng & from g, is theo-
tettcally the moon’s parallax, that is to say, the angle sub-
tended at the muon by the two points on the earth. Strictly
speaking, the angle should be referred to points at the circume.
ference and centre of the earth. As a matter of fact in this
process the apgles are measured from the vertical at each sec-
tion, and corrected for the want of sphericity of the earth,
which prevents the vertical from pointing to the earth's trae
centre, but, as we have said, we do not want to get entangled
in corrections and detuils, 1t is sutlicient here to observe that
refraction takes awey from the accuracy of the calculation,
however performed, in the case of the moon, and if *>1s be so,
its 1ufluence on the measurament of the sun with a hot atino-
sphere in a state of vibration, is much greater and this delicate
oneration becomes impossible.  With the moon the difliculty ig
diminished by measuring ber distance from a near star, but, in
the case of the sun, this again is out of the question, stars be-
coming invisible anywhere pe.r it.

Fig 3 exhibits austher proposed method of measuriog the
suu’s uistance. When the moou is half illuminated, or “ dicho-
tomised,” the angle & M S being a night angle, the measure-
ment of the angle M E 8, combined with the known distance
of the moon M K, gives a determiontion of the sun's distance,
but the roughness of the moon's surface is <uch, and the angle
M E 8 is al:o 50 nvar to a nght angle, that the method is prac-
tically valueless. The velocity ot hight and the variation in
the apparcot time of phencinena, such as the eclipse of Jupi-
ter’s satcllites, when the carth was at various distances fr m
that planet, have becn brought to bear on the solution of the
ques.on of the sun's distance with some success. But we
will now pass or to show th mat in which it is obtained
fiom a transit of Venus whea well  served, which as yet can
hardly be said to have been done.

There are two methods of dealing with the question, known
as Halley s aud Freliste’s miethods—the former 13 based on the
fact that the ~~lution b tween the di-tances of Venus and the
sun are xnown, though, as we have said, not the actusl
distances. Speaking roughly, if the distance between Venus
aud the carth is called 2, that between Venus and the sun
i85

Let us suppose the transit observed from two places situa~
ted ds shown in ¥ig. 4, which may serve to represcnt the ac-
tual stations in Rodriguez and Northern India, in the coming
tran-it of 1874, at the commencement of the phenomenon, the
direction of the rotation of the ecarth and apparent path of
Venus across the sun being shown by the arrows. It is quite
clear thatat R Venus, will be seen to cross the sun's disc on
the line a 4, while a% I she will be seen to move along @’ &',
Supposiog the entire phenemenon to be seen from each station,
which is peces-ary for the success of Halley’s method, we ob-
tain the duration in time, which is the same thing as a certain

|angle for the passage or line a b, as observed at Kerguolon's

Laud, while we bave the length of a' &' observed from ludia
Now the distance of the base, I R, being known, and the
angles at Venus equal and opposite, we have iu the similu
triangles the distavce v v/, or the distance Letweena dand a 4'.
Hence we get four points on the eircumfercnee of o circle whose
dimentions become determined

For the full application of Hnlley's method, anouther physi-
cal fenture of the occurrenco must be turned to sccount  For
the explanation of this we mu t refer to Fig 5, borrowing ot
and our explanation again mainly from Sir G Awry s [pswich
lectures.

Let S s, and A B be the sun and carth respectively, one view
being taken from a poiat on the side of the earth remote from
the sun, say from Mars, €0 as to get an oblique downward view
of the phenomenou, We will suppose the earth, asan the cse
of the transit of 1769, to have its north pole inchined towands
the sun, or in other words, we supposs a June tiansit whonat
is summer in the northern hemisphere Venus pas-ing along
from Vtov. When at V,anobserver at A willsee hier just 1n
contact with the sun's limb at 8, but at a station oo any othr
merichan, ag for example, near ¢ (shown in a dotted hue b -
cauge it is on the side of the carth neat the sun, and conceahd
from us), Venus will be in theline ¢ V, produced, that iz, she
will not yet be seen on the sun'sdisc. Inshort, A whose
position nearly corresponds to the apparent pownt of contact of
Venus on the sun's liinb, sees the phenomenon comme i e irst,
Now suppose A to be & point s0 chosen that1ts night terminates
1o time for it to arrive at a before the transit 1s cated, then
wo can sce in the same way as before that Venus, now at ¢,
will be seen on the sua’s limb at ¢, from our station o, after 1t
would appear to have left it, as seen from a station on any
other meridian—for instauce, the one that is at this moment
at c. Thus, an obscrver at A sees the transit commence eurly,
and baving come round to «, he sees it terminate late, so that
to him the timu of transit has been greatly lengthened  ‘Chat
it is possible, in the abstract, to select a station with aacht
short enough to occur during the interval of trausit is obvious,
sceing that we have only to go near enough to the pole to gt
a night as short as we like, or indeed, nonmght at all.  On the
same principle, we may sclect another station B, in the south-
ern hemisphere, where transit is scen to commence in the
morning apd terminate before B, at eveaning, gets to 4. Onthe
principle we have just explained, Venus wiil be sien to come
late on the sun s disc from B, and to leave it carly from b. so
that at this station, the ume of trausit will be reduced to a
winimuw. ‘Thus, in 1769, at Wardhoy, in lLapland, the du.
ration of the transit of Venus was 5h. 34min., while at Ota.
herte it was 5h, and 32mio.  Of the 22 mn difterence in dura-
tion about 12 min, was due to Wardhoe being towards the
vortb, so that Venus appear. d to cross a lower and broader
part of the sut’s disc than as seen at Otahcite, and 1omin. was
due to the pusition of the meridians at A and a and B and b
a« just now explained, Itisobviousthatin a large diffi rence of
duraiion a small ertor of cbservation will tell but Lutle; for
example, 5 seconds is only _ 1 part of 22win., and thus if the
whole of the 22 mia. is depecndent on the dista ce of Venus, or
if 1t is, @8 it is termed, a tunction of 1t, which i the case, 1t 15
clear that we have very favourable observations for the solu-
tion of our problem.

It is pecessary, however, to add that such favourable dir.
cumstances can seldom be expected to offer thems -lves. For
instance the coming transit is a Decemberone, when the south
pole is towards the sup, and there is no rtation availanle for
securing the observation of ingress in the evening, and tho
egress on the following morning, as just des:ribe ).  Again, it
is often found that uncertain we ther prevents the double ob-
servation of both ingress and egresg, especially at stations
selected from the equator; thus it happens that the second
wmethod wo nave referred to, that of Delisle, comis into
use.

In Fig. 6, which we suppose to be & plan showing the posi-
tion of the sun, carth, and Venus at a transit, an ob.erverat E
would see Venus on the limbat S, when to one at ¢ she wonld
be in the line V L, and be still invisfble. Now, supposing
Venus to remain stationary at V,an observer at e, wheniever
the earth moved bim round to E's present position would sce
the same phenomenon as was scen at E, and at the same locl
time, that is, with stars and sun in nearly the same relative
positions as they were to the first station at E; 1f, however,
Venug moves, we can select a station which will be at e about
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the time when Venus reaches v, and thus an observer sees the |

contact long aftir the observerat E, although hesecs it at early

morn instead of evening, as he would if Venus remained at V!

and he had to come rouund to E to se¢ her against the sun.

In short, the phenomena which would be seen in the rceu-
lar arrival of the same local time to the succes-ive stations
ure seen esrlier at the more westerly station, owing to Venus’
motion on her path causing her to meet the secound station,
and thus, as it were, arrive carlier and earlier in local
time,

We come, then, to this—the transit is secn to commence
some time earlicr at a more westerly station, owing to the
motion of Veaus from V to v. Now the iime that Veuns takes
in persforming an entire revolution—or 360 Jeg. arc—round
the sun is known ; therefore the arc she describes in any given
nuwber of minutes is known, or, what is the samne thing, the
time beingobscrved, the anixle V S » becomes known—that is
E 8 ¢, and since in this last tijangle, the base E ¢ is known,we
huve the neces-ary clements for the solution of the trisngle,
the angle at the base ¢ E S being obviously consequent on the
position of E and e.  Hence it follows that the distance E S—
the suu's distance—may be obtained, For this method itis clear
that a sing'e observation—that is, the ingiess or epress alone
—is valusble, and consequently there is a much better selec-
tion of stations open As compared with Halley’s method
however, Delisle’s has the diradva:tage of being dependent on
longitude, while Halley sonly requires Jatitude, which is more
castly determined. Delisle's, huwever, 80 much better suits
the circumstances of the 1874 transit, thatthe English, French,
Russians and Americans have all selected certain stations
fuvourable for the observation of the phenomena — that is,
cither the ingress or egress.,

The selection of the individual stations, with the question of
instrument., we reserve, however, for another atticle

GANG BAND SAW-MILL.

. Weillustrate on page 266, what we regard asa valuable
Imp:ovement, and one at the present moment of great impor.
tance to the American lumber trade, Notwithstanding the
fact, that the timber of this conuntry is being consumed at
such a fearfully rapid rate, as to threaten to exhaust the sup-
ply within a few years, it is well koown, that an enormout,
waste in sawing is copstantly going on. The great rapidity
with which lumber can be cut with circular raws has caused
the extensive adoption of circular saw-mills ; and although
the necessary thickness of these saws consumes in kerf, very
much more than gangs of recip ocating sawe, still, the speed
with wiuich thelogs can be converted intolumber and marketed,
by the ure of circular eaws, has rendered the latter very popu-
Jar with lumber manufacturcrs, thus enabling them to increasc
the capacity of their mills and turn thiir money quicker,

The inventor of the gang band saw-mill, Mr. M. Siiiman, of
Brooklyp, N. Y, bas supplicd weans, whereby cquutly as
rapid covversion of logs into lumber is possible a8 with circu-
1ar sa- ~-mills, while, at the same time, very thin saws may be
employed. With arcular sawecutting two-inch planks, not
less than twelve per ceat. of timberis wasted in the kerf.
Wah Mr Silinan’s invention, this waste can be reduced at
least one-half, a very much larger percent ge of raving bring
eficcted with thinner lumber. The advantages of reciprocat-
g suws 1o gangs are thus secured, wiile, at the same time,
raptaity ol cuttuy, is attained equal to that of & circular saw-
muil.  Tae engraving will iltustrates the construction of the
mll. Upon examination, it well be seen that simplicity is &
charactenistic of the invention. It coosists in the arrange-
ment 10 juxiaposition with each other, of scts or scries of band
saws, aud 1n the combination of shafts with the upper and lower
Jjournal-boxes of the pair of pulleys or wheels of opposite saws
to «ach shaft, haviog a right-hand thread on onc half, and a
left-hand thread on the other balf, intermediate shafts con.
pecting each pair of screw shafts by suitable bevoled gears,
wheteby the saws of the several pairs may be uniformly ad-
Jjusted Jaterally, cither towards or from cach other.

Journal boxes composed of two parts, are used, one capable
of shding vertically within the other. A screw passes through
the vertically shiding p~it, and impinging aguinst the bottom
of the other patt, is «  sted by & worm gear. This mecha-
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nism i8 controlled, and the tension of the siw adjusted 1oy
*he sides of the machine, by means of & hand-wheel, shiown u
the left of the engravfng. ‘The adjustment for thivhue<
lumber is ¢ffected by horizontal shafts above aud below, pre.
viously referred to, which have right and left screws cut i, o,

. them, and which are simultaneou-ly operated by wnan-

two vertical ‘hafts, shown at the right of the engravine I,
right and left hand screws respectively pass throvgl < 1 g
blocks which carry the bearings of the saw pulley~ ‘I
cperation, therefore, is to separate or bring nearer toxcthn g 1l
band saws, while at the rame time, the blades aie hopt jar
allel with each other.

As we have given special attention to the inviunn gt
having been patented through the # American Artisan 00 1t
Agency,” we give it as our opinion that this method (1 gy
ployiog band raws is attended with no practical dith nln ~ 2y
met with in the use of single band saws, The practibiiity
cutting lumber with band saws has alrcady been fully o ¢ oy
strated. ‘The only draw-back his been, that the band «ay.
mwill could n.t turn out the same amount of work 1 a L,
time a8 the circular saw-mill or gangs of reciprocating .« (s
With band saws used in gangs, as herein deseribe d, thaonl ) L
tion will be removed ; and when the great savivg of luoml -
effected by the invention is taken iato cons deration, w.
regard its ultimate success as certain.—Admerican A (esa .

HILL'S PATENT VERTICAL BOILER.

The boiler which we illustrate on page 267 poss. gses sevinal
vovel and useful features, which deserve the attention o thie
who may examine itat Manchester '[he deta:ls of conntinctin
will be obvious at & glance. Fig. 1 and plan show an or nuan
boiler, Fig 3,aud plan show a boiler 10 which the whole ot
shell is enveloped in a smoke box which can be Litted cuiya
moment. Iuterually the boilers are ncarly abhe, Viiiia
water tubes are fixed in the fire-box. This has beon dune
before repeatedly, but not as in this case. ‘The tubesinstal
of being bent and fitied directly into the tube plate, an nited
into malleable castings, as thown, in groups  These castgs
are tapered and ground at the outer ends or legs and thes
tapered ends are drawn into slightly cenical bolesin th 1.
boy, by the bolts aud nuts passing through the outer Lol as
shown. Auny tube, or rather any group of tubes, ran be tahey
out by removing the nuts on the outside of the botor, nd o
withdrawing the bolts allowing the group of tubes to downd
into the fire-box, whence it can be taken for repairs o1 roneval
of tubes.

It will be seen that the arrangement is cheap and ~mjle,
and we understaud that several of these Louers whiohan a
woik have given very satisfactory results. The malle Ul
castings appear to :tand ve y well; and give no trouble «1 an
kind. The facilities for mavufacture are obviourly great, end
the boiler deserves extended adoption.—The Enguncer.

AMERICAN LIGHTHOUSEN

We publish th's week, on page 270, two more «xamj'e of
American lighthouses, both designed for the sea oot (i
California, but neither of which are yet completed 15 firs
of these is for Picdras Blancas, a pointabout midunay lutacen
the highthouses on Points Conception and Pios, and s i
tant about 150 miles from ecech. An approptiation o
$i5,000 was made for this work, which is to bave annt
order light and fog signal. Tbe eite belongs to the Luted
States.

The secoud illustration shiows the lighthouse for th
Strais of Karquines, California. An appropriation of $na
was made for this work, to maik the tntrance to the Stails
of Karquines. A location on the southern shore, «posite
Mare Island, was recommended, but as none suitabie was
found, the final selection of site was made on the saitiers
cnd of Mare Island.

Tug two tallest chimmeys in the world are at 'Fownsend«
Caemical Works, Glaggow, anl §t. Rollux, Glasgow  the
tormer 454 feet high, and the latter 432 feet.
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NEW AND GIGANTIC TELESCOPE.

(F'rom the Scientific American.)

Among the many ideas which have been elicited by the
discussion in these columusregarding a gigantic or ¢ million
dollar " telegcope, we have receatly bad submitted to our
examination one which scems to us quite novel, ingenious,
and, although uontried, not unpractical. It is a scheme for
a huge instrument, to be built on cither the Gregorirn or
Cassexrainian system, in which the image is first recetved on
a large parabolic mirror located in a position diametrnically
appostte to the objective in a refracting telescope, thence re-
flocted back®to a secondary mirror, which, in accordance with
the respective systems, is either concave or convex, and by
the Iast re-reflected to the eyepiece, the tube of which passes
thiough an onfice in the centre of the large glass. It is
hardly requisite to explain the immen-<e labor and, in fact,
almost insuperable difficultics which would be encountered
in constructing a reflector of the proposed size—ten or fifteen
feet in dismeter—of metal, and mounting the same. 'The
greatmirror in the telescope in Melbourne, Australia, though
but 3 8 feet in dinmeter and weighing 3,498 pounds, required
1 270 bours of continuons labor to bring it into the last pol-
ishing stage, while its adjustment and mouating exacted the
picest engineering skill.  In brief, it may be safely asserted
that & metallic mirror, of the large size above noted, suppos-
ing it could be successfully constructed, would, from its great
weght but far morc on accouat of its consequent flexure, be
practically useless

Mr, Danie) C. Chapman, of this city, who is the origioator
of the plan we are about to describe, suggests both a mode
of making a mirror of light weight, and also a method of
supporting the same. The reflector, he says, may be con-
stiucted of glass. A monld of clay, metal, or cement, of the
required shape, is carefully formed aed placed in & suitable
furnace, cavity upward. Over the latter & huge plate of viass
15 disposed, and the heat applied. Ata certain temperature,
the glass  begins to soften, and in such state may be bent,
fitted into the mould, and subscquently annealed. The whole
1sthen removed and placed on a plane. The glugs is taken
from its bed, disposed coovex side up, and a backing of ce.
ment or plaster, the composition of which i3 previously de-
termined by expcriment so that it shall have the same co-
. efficiut of cxpansion as the glass, is appiicd, to several inches
. in thickness. The mirror is next inverted, placed on a turniug

table, aud carcfully ground or finished within, into the exact

form necessacy.  But listle labour, comparatively speaking,
will here be required, as an approximate or nearly true curve,
witl, 1t 15 belicved, be taken by the glass in fitting itsclf to
the mould. The reflecting face is, lastly, silvered by Dr.

Draper's process, a soluiion of Rochelle salts and nitrate of

alver being applied, which very quickly deposits a fine

uuifurm metalhic surface. It will be noted that the inventor
" thus obtains a reflector of light plaster and glass, the weight
of which is necessarily quite small.

Next, for its suspension, and this will be rendered clear by
the engraving on page 263. On the rear of the plaster Licking
are made a number of projections, arranged with sockets to
receive the cads of any number of braces. The latter are of
wood, strong and well scasoned, and covered with sume pre-
serving material. These, extending from various pointson the
tack, meet at the centre of a huge copper spherc, which en-
clores the catire apparatus cxcept tbe mirror, aod then inter-
secting, spread again to abut agsinst the iaterior periphery of
the globe. The mode of arrang ng these stages is, of course, a
matter of engincering detail, aad will depend greatly on local
crcwnstances,  The shell of the sphere comes, as shown in
the engraving, just to the edge of the mirror, but has nothiog
to do with its support, the braces being solely for this purpose.
The secondary mairsor is held by two stays, which extend from
the circumference of the reflector and mect at a calculated
distance from the same. It isnot necessary that the reflector
te placed atthe surface of the globe, but it may be placed at
or near the centre, leaving an opcning of the same size in
the globe, with perpendicular sides, thus requiriog little or
20 counterpuise. ‘The standards and stays holdiag the swall
wmuttor may be attached to the cxtreme cxternal surfuce of
the globe, thus giving & large basc and greater steadiness.
The stays toward the poles are so arianged that the lower
oot 16 detackied when nearing the borizun, in case it should
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be desirable, By this method there i3 nothing, so far as we
can now see, to preveat the successful constructing and using
of a telescope of very large size.

Through the centre of the large glass is made an opening,
and in this is a telescope tnbe, suitably jointed and terminats
ing in an eyepiece within the globe at the observers seat,
The situation of the latt-risclearty shown inthe 1llustiation,
and it is suitally supported 8o 48 to bealways vertical. By
this arrangement the observer is constantly located in the
right pusition ; and by placing a partition of some non-con-
ducting material between himnand the backing of the reflector
80 as toleave an intermediate space of four or five inches, a
warm room to work ic may be gained, and a means of keep-
ing the braces dry provided.

The great sphere pivots in a ring, the axis of which isin.
clined to point to the pole, und is pivoted at one side in the
cap of & single heavy pier. Belvw the globo is a vauit filled
with water ot other hiquid. in which it floats and from which
it receives itprincipal support. It is evident that the motion
of the apparatus will thus be grsceptible of easy regutation,
and may be effeccted by simp  mechanical applinoces ar.
ranged with couaterpoises and; veraed by the observer. As
our object isnot to enter into L. e mieor details of this plan,
but rather to exhibit the idea upon which 1t is based, further
explanation is deemed unnecessary. Theinventor thinksthat
a mirror of fifteen fect diameter may be constructed and
mounted as we have described. Ascompared with a refracting
telescope with an objective of correspounding size, and a focal
length of 200 feet, the refractor would give 8 sun picture
20 inches in diameter ; the reflector, having 100 fect focal
length, would shew an image 10 inches insimilar dimension.
Ie point of quantity of light, compared with Herschel's re-
flector, which was nearly five feet in diameter, the focal dis.
tance being still 100 fect, & 15 foot mirror would gather nearly
14 times as much. For photography a great reflectiog teles-
cope could not be aevantageously employed, a8 it would fal to
give sufticiently fine definition of the object ; but for spectros-
copic work, it would be very useful and especially valuable
for heat investigations with the thermopile. As a searcher
for fuint comets and double stars, frow the large amount of
light received, it would lead to tesults of great importance,
and vnable us to examine aud resolve nebuize before which
the highest mugnifying power now existing fatls,

Tae completion of the Hoosac Tunnel and the rapid pro-
gress of the Sutro have caused the miers both in the La-t
and in the West of America to look with interest upon what
has been ani is projected in conn--ction with tunoel driving.
It is in Germany, says the Misaing Journal, that the great tunucels
have been constructed, and these have beco made exclusive ly
for mining. There is the great tunnel at Frabery, twenty-
four miles long; the Ernst-August and the Georg at Clans.
thal, thirteen and a-half and ten and three-quarter mules re-
pectively ; the Joseph 1I. at Schemnitz, nine and a.juarter
miles; the Rothschonberg at Freiberg, eight miles; the Mont
Cenis, seven and a-half miles, which about completes the
Europeau list. In the United States we have the Hoosac, in
Massachusett+, five m'les loag, the Sutro, in Nevads, for open-
iog up the celcbrated Comstuck lude, this tusacl, althouch
only four miles long, will, with its ramification~ to the various
mincs of the district, prove one of the most important
America; the Sierra Madre tnnnel at Black Hawk, comuenced
duriog the present year, and which will be twelve miles long,
as well as San Carlos and Unpion Pacific tupnels which are
under two and a-half miles. The Ernst-Angust tunnet was
driven at the rate of a mile per annum, and 1t will be inter-
esting to notice how long it will takethe Amvericans, with all
the approved appiiauces at prescnt to command, to complete
the nearly similsr Sierra Madre Tannel.

StaTx Assayer Bartlctt of Maine asserts that scveral factones
are in operstion in that commonweaith producing cheap
gugar aud syrup from saw-dust and other substances. The
sogars and syrups sre corrected by sulphuric acid, lime, and
other ingredients.  Mainc, with its vasts forests, may yet rival
Louisiana as & sugar and syrup-producing district,

[
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LOADING OF VESSELS.

1t will be remembered by many of our readers that com-
plaints were made last autumn by captaing of vessels loading
with grain at the Port of Montreal that they were subject to
unnecessarily severe restrictions and overeight in the matter of
loading. It was even said, we believe, that such a conrse, if
*porsisted in would beof great damage to the port inasmuch as
these revere regulations would have the effect of leading ship
owners to seek some other port for such freight. The subject
is an extremely important one in itself and in its relation to
Canadian commerce. The vast products of the Western
Statesand «f our own Dominion in the West are every year
secking more and more the St. Lawrence as the shortest and
mo-t natural outlet to the Great European Maiket ; and this
branch of trade in itself promises at no distant period to
become of gigantic proportions Uader these circumstances
it is plainly evident that ail restrictions which can beremoved
from the development of this industry should be removed as
soon and as completely as possible. Bat on the other hund
there is very much to be said. It is a well-known fact that
vesscls are now to & very great cxtent overladen and badly
laden. Then again grain :s known to be a treacherous cargo, es-
pecially when, a5 is the g neral case now, it is stowedin bulk.
Thixs danger arises from the fact that the cargo poured in
quickly by clevators has not time to scttle at all, and even if
it does settle somewhat it scon settles more during the voyage
and thus leaves an cmpty space under the deck. The grain
thus is at liberty to move from side to side with the motion
of the vessel, or to shift over to one side and give the v-ssela
permanent list. This is avoidud, to a certain extent, by the
use of shifting boards fitted vertically along the middle line of

——

e P,

the vessel from end to end of the hold and also by transvrse
bulkheads divid ng the hold, so as to cnable the grain to be
trimmed closer up uader the beams. In the case of steam.
ships, however, theso precautions have not been deemed g
necessary, since they are not go liable to be heeled over by
canvass as sailing ships, and it is stated that many steamship;
have been sent to sca without provisions of this nature 45
a conscquence of the nature of the cargo and,aleo, of acertany
amount of carelessness in handling it there have been o
many losses during the past year or two that the subject has
received scientific investigation. The Committee of Llngd,
has recently published a very interesting pamphlet on the
stowage of grain cargoces, containing ¢ Rleports upon the
T'heory of Rollingand Stability as affecting the Seaworthines
of Vessels, and on the Stowage of Grain Cargo,” by Mr.Simen
Fraser Mackie, of Lloyds’ Agency, New York, and by the .
Surveyors of Lloyd’s Register of British and Foreign Shp-
ping. Mr. Mackie says that grain in bulk wmay be classed as
a gemifiuid haviag an angle of repose of 30 degrees at rest, bt
that when accompanied by motion, as in the case of a shipat
sea, it should be taken at about one-half of what it is wha
ashore, orsay 15 degrees. Hesays also that loose grainin e
hold of a vessel will evidently commence to move as soon a,
the list of the vessel exceeds the angle of repose ; and asit ;s
almost certain that a vessel will roll through a greater angl:
than 15 degrecs, it is almost certainthat bulk grain will mov.
more or less on every voyage. But the mere movement o
working of a grain cargo is not wbat is meaunt by a shift of
cargo ; and the great danger of a grain cargo lies in ita Habilty

to move.
The practical application of all the statement and theory

and its peculiar interest to us will appear on wlancing at tie
following list of steamers lost at sea between the 15t Januarg
{1872,and the 31st March, 1873 :

Gross Voyage.

Ship's name. ‘Tonunage. From To
Carolina........... 1174 Baltimore, Qucensland.
Churruca ..... .... 905 Now York, Waterford.
Gravina ...... ... . 950 Montreal, Dublia.
James Marychurch. 905 i Qucenstown

! Alexander Tod.... 913 Rostock, Leith,

I Creeswelloooooen... 1147 Berdianski, Falmouth.

t Devon..... vecesss. 1254 Montreal,  Unmited Kingdom.
Mary ............. 614 Danube, Falmouth
Scanderia ...... .. 1983 New York, Queenstown.
Aonic Broughton... 1229 Nicolauff, Leith,
Commander . ...... 1160 Montreal, United Kingdom
Counseller......... 809 Nicolaiceff; Falmouth.

E. S. Judkios...... 889 Sulina, o
(teorge Cairns ..... 1146 Montreal,  Limerick.
Marcus ..... veee.. 644 lbrail, Yarmouth.
Reindeer.......... 1025 Micolaieff, Uwited States.
Retriever ..... vee. 126 Salonica, “
Shannon .......... 1210 Montreal,  London,
Sphiox...... vese. 849 Kustendjs, “

Malta ...... vveea. 945 Cronstadt &

Total 20 steamers 20,477

We are indebted for the above list to the columos cf
Engneering, which remarks as follows: ¢ Of 62 ('t n stesmern
lost duriog the above mentioned dates) no less than 20 wae
laden with grain on the homeward voyage and they ropresett:
cd a tonnsge of over 20,000 tons gross, and a moncy valoed
pearly half a mllion sterling. Of the twenty steamurs lade
with grain that never reached port, £ix are known to hase
capsized in consequence’ of the cargo having shifted, ard s
in most of the others all hands were lost and the vessls were
principally news ones, it is fair to assume that a large proper-
tion of them foundered by capsizing, owing to the bad stowicg
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of atreacherouscargo” In the absve list Montreal certainly
o upivs no cnviable position, and in view of the facts and
theorivs advanced weo are of opinion that the harbour author-
ities ¢ xercised no more than a very necessary amount of super-
viston and restri tion in the matter of loading grain, There
isat stake in th's matter nct only the vessels and the crews
but alro 8 lnrze amount of human food, the former of course,
the Puman hite s of paramount importance, but the last has
probally a giater effect than any on the price of flour and the
mates of freight and insurance. In view of this condition of
aflurrs there are few interested  or uninterested person., we
imagine, who would not favour even more severe regulations
than tho v existing rather than a removing of such as are now
w furee, and it appears but reasonable that the reputation of
the joit is more at take among underwriters and such
others as iy trust to th  list we have printed than among
ship captains and others interested in getting a ship to sea
as quichly as posnible

OUR 1RON INDUSTRIES,

The guestion of duties is one which just at present occupies
very prumineutly the attention of all our merchants and ca.
pitalists - We tuke adiantage of this to brieg btfore our
read 13 notice the subistance of 4 circular received by us some
time since on the subject of protuction to our iron industry.
The urenlar stirts with the unquestionable statement that
the importance of the iron industry can bardly be over.estim-
atud, that it employs vast copital and gives employment to
great number of 2killed hands, It then goes on to state some
facts in conucction with the iron trade of Canada as follows:

«The nn, orrance of the iron trade of Caneda will be appar-
ent from the following figures, showing the imports for the past
five years, distingai-hiog the amounts paying the different
rates of duty and that entered free.

For the five years ending June 30, 1873 :

Paying 15 p.c. Paying 5 p.c. Free.
1869.—82,132,021  $1,817,800  $2,223,889
1870.— 2,366,265 1,793,376 2,487,496
1871 — 3.110,161 2,449,369 3401796
1872 — 3810859 3,247,172 6,163,969
1873.— 4,642,299 4,842,148 11,510,443

$16,091,605
14,150,365
25,790,593

$56,032,563.

“The increase from year to year is remarkable, and is owing
tothe great developement of our rallway system, aud the ever
increaring danand for machioery in every branch of industry,
The very remarkable wicrease for 1872-73, over the previous
a1 not =0 much due to the larger quantity importec, as to
s ¢ banced value,  The relative ratio of increase of quantity
wasabout the same.  With the augmentation of our popul-
ation, trade and wealth, thisincrease must continue for years to
e

“It dovs goem, therefore as if the time had arrived for some
step to be take n, tending to the establishment of iron works in
different parts f the country, where the ore exists in such
quaatity and ‘v, and with such facilities for bringing it
and (hle necessaty uel together, as to justify the investment of
capita

‘1t will be re narked that the greater portion ofiron imports
enter free, and a small portion only pays 5 per cent. ‘Phat
euterud free is looked on, to & certain extent, and under present
arumstances, j roperly so, as raw material, seding that is not
¥t nunufactured 1n this country ; but once works are es-
tab'i-hid 1ar the couversion of the true raw material, the ore
momechanfable shape, the imparted article ceases to be
such, and comes into competition with a howe manufacture,

Total, 15 per cent,
" 5 it

“  free

“ It ig a fact, that, within the last three months iron has
been imported into Canada from the United States, manufac-
tured from ore takoen out of the Hull Mines, near Ottawa.

¢ Now what is th. result wo sec here ? Our own raw material
sent out of the country to the United States, to which it pays
a 20 per cept. duty ad valorem, yiclding a comparatively
small profit to the Canadian scller, returning to the count y as
so-cailed raw materinl, yiclding a large profit to the manufac-
turer 1n the States and paying no duty to our exchequer, ‘The
wages and profit involved in its manufacture are all lost to
Canada.

# At the present moment negotiations are going on with
capitalists in Great Britan havingin view the investing of large
amounts of capital 1 the cerection of work- for the manufac-
ture of piw, bar, ralroad, and other forms of iron, in the
Province of Ontario, Quebec, and Nova S.otia, aud it appears
that the efforts wonld be successful, could those willing to
inve-t, be guaranteed a certain security over and above the
ordinary commercial aspects of the investment.

e It appears that to afford this it would be suthcient to in-
crease the duty on iron, now prying 5 p.c.to 74 p. ¢ ,or10 p.c,
and to place a duty of £ p ¢, on all such articles now on the free
listas would be manufactured in the proposed establishments,
This increased duty, while affurding a tangible protecuion to
the manufacturer, would not scusibly be felt in the country.”?

With reference to the iron ore, there is no question but that
we are abundantly supplied with that. The main question is
as to the fueland this difficulty is by no means eacy to be sur-
mounted, Itis a difficulty the solution of which, however,
becomes more casy every year as our means of intercommu-
nication exwend. As our railroads are extended the bringiog
together of the ore and fuel becomes a matter of less and less
difficnlty and the day isnot far distant, we believe, when this
induetry will have taken fiim root among us. ‘That it will
ever become a great one, at any rate in these central provinces
without coal measures is, to say the least, very problematical.
Smelting operations are, we believe, to be undertaken before
long, on a somewhat cxtensive scale in Ontario, and data will
thus soon be afforded on which to come to some definite con-
clusion on the subject. In this connection we would remind
our readers of frome remarks of ours on the utilization of our
vast «cposits of peat.  Inthe course of those remarks we allud-
ed to the advantage such action would have in retaining, in
this Province, the useful labour of the numerous body which
fluctuates between the valley of the St. Lawrence and the
Lrick-fields and other industries of the Northern Ubited States.
This result, if it could be attaincd would be of immense be-
nefit to the country at at large; and if in connection with it
the additional industry of smelting oiir iron ore with peat
charcoal could be taken up there would be a much greater
result attained. The iron produced by this means would be
of importance not 50 much from its quantity as from its quality,
For cerlain purposes iron preduced by this process would com.
mand always a price that should censure success to its pro-
ducers. With respect to the subject of tariff we are not pre-
pared togo into it at any length but are certainly of opinion
that in certain cases the cheapest market is not by any means
the best. At all events there isa good opportunity in this
Province to create a very useful industry which would initself
be valuable and would further bave a beneficial influence by
affording to mauy of our inhabitiuts that labour which they
now seek elsewhere. If this end could be secured by reason-
ably taxation we think the attempt should be made as soon as
possible,

Tae Guardian advocates the construction of a railway from
Naovaimo to Esquimalt, by which the mineral wealth of the
island would be developued, and the location of the terminus
of the Caonadian Pacific Railway rendered a matter of indiffer-
ence to Victorians.
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TRANSIT OF VENUS.

We reproduce on page 263, for the benefit of our readers, the
first of one or two articles on tho approaching transit of Venus
which haveo just appeared in tho Znjineer., Tho phenomenon
i8 occupying the attontion of all soientific men Just now to a
great cxtent and tho results of tho eapeditions now being
fitted out by Eogland, France, Russia and America are looked
forward to with intenso intorest. Tho question, as tho writer
states is, not merely a theor-tical astronomical problem, but
is one with practival application to the very geography of our
carth, The importance with which it is regarded by men of
scicnce may bo githered from the tact that preparations have
been making for the coming observations during the past
half century. That the results may be expected to be ag cor-
rct as possible may be argued from the friendly scientitic co-
operation and rivalry of the leading sstronomers of tho lead-
ing nations of the earth.

We are compelled, from want of space, to defer our descrip-
tions of the New City Hall at Montreal and of the Birming-
ham Aquarium until next month,

REVIEWS,

Tus AMERICAY ARTISAN. Brown and Allen, New York.

We have been conmpelled by force of circumstances, which
have gomewhat delayed our publication, to postpone noticing
the recent change in this vory interesting and ably conducted
journal. The present volume appears in monthly numbers
instead of weekly as befyre.  We cannot say we are altogether
pleased with the (hange since the oftener we soe such a journal
the better.  The monthly, however, is much larger and sheyws,
if possible, more care than ever, especially in the matter of
the engravings which are of a very high degree of excellence.
The cover is ornamented by a spirited cngraving e promi-
nent fgature in which is a view of the cetebrated East River
Bridgo as it will appear when comploted. The Arf{isan con-
stitutes now a monthly magazine of undoubted scientific
ability and is at the same time & journal which few, if any
people, can reqd, in these days of universal education without
intense intcrest.

We congratulate the publishers on the typographical beauty
of their publication and wish the Jdrtisan every success in its
new form.

How 1o Mage Moxey 8Y Patents : by Chacles Barlow. London,
E, Marlborough & Co.

We have just received the third edition, recently published,
of this work. It is not very long since we referred to the
furmer edition as a work of great practical valuo to inventors
and patentees, and the fact that & new edition has been called
for proves that its usefulness is being realized. The work is
replete with useful hints and soggestions, and contains more-
over some very sound advice to inventors on subjects on which
they are apt to go somewhat astray. As a guide in securing
patents it will be of greater service to Eoglish patentees than
to Canadian ones, but even to the latter it cannot fail to be of
servive sometimes, and the gencrat truths us to the disposal of
patents, &c., are of universal application and are put forth in
the clearest and most forcible manner by one who is an
authority on the subject,
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GOLD MINING ON LAKE SUPERIOR.

Wo condense the follewing from a report, in tho Toronto
Qlobe, of a paper read before the Canadian Institute by Mr
Peter McKellar.

The general characterisiics of the Huronian slates of Lako
Superior resembled those of the most gold bearin g formations
of tho world so much that I invariably looked for gold when-
over I came across veins in them, but always failed uatil the
summer above mentioned. The excitement caused by the
Silver Mines of Thunder Bay spread amongst the Indians, who
also began to look for metalliferous veins, by bringing sp -i-
mens from every white rock that they could come across. 1'wo
of these, J. Baptist and M. Putchat, who were in the employ
of the H. B Co, under Mr. Neil Whyte, of the Beau Blanc Post,
one of which showed the ores of lead, copper, and iron, which
are very common in the veins near the coast, but not in the
old rocks back. Mr. Whyte sont the specimen to Fort Wil.
liam in the winter of 1870 71 to show them to mo to sce if
they were of avy valuo. Mr. John McIatyre, of Fort William,
got the Indiavs to bring in more specimens, and some of the
wall rock which was talcose slate, From the appearance of
the vein-stone and slate I felt confident that the vein did carry
gold, althoogh the specimens did not show any ; so Mr. Mcln.
tyre sent two of the Indians along with me to show it. We
started in July, 1872, following the Dawson Road a distance ot
45 miles, to Lako Shebandowan, where we procured a canoe
and provisions for the rest of the journey, which was 30 mules
by water, to bring us to the next end of the lake ; then,according
to the Indians’ calculatiors, 25 miles to the vein, by portages,
small lakes, and streams, which afterwards proved to be only
124 miles when tho road was cut out and measured.

n reaching the place 1 commenced my examination, and
was soon rewarded by finding tho free gold in the forv. of thia
leaves coating the bitter spar. At the point of expcsure the
lode 1s running slong in the faco of a steep hill, and large
blocks of the vein rock had fallen down, making it appear to
the Indians to be rubning at right angles to its real course ,
thereforo they were unable to trace it up or find it in any other
place. Before leaving for Thunder Bay I traced the vein by
its outcrops for about tbree-quarters of & mile, finding it of
similar character throughout.

The rock formation consists of the usually fine textured,
greenish slates of the Huronian series—such as dioiitic, chlo-
ritic, talcose, silicious, and fine grain micaccous slate, inter-
stratified with beds of f-rruginous quartz and magoctic iron
ore. There magaetic beds are from 20 to 150 feet in width
and show a ribbon-like structure, being interlaminated with
layers of quartz, and can be traced for mileg along theirstrikes,
no doubt the time will come when some of them can be worhed
with profit. The rock on either side of the lode for some dis-
tance is composed of the greenish slatoes, talco-c, chlontic, and
dioritic, with the massive dioritic and iron ore beds, while to
the north-west of the lode, about a mile, lies a graal thickaess
of the above-mentioned zicaceous slates, which are dark in
colour, and in places pass into clay slate, showiog a transverse
clesvage. These are cut in every direction by masses or irre-
gular veins of quartz, which appear to belong to the gash-veia
system. Again, to the south-east, some two miles beyond the
vein, are developed great thicknesses of greenish-white, sili-
cious, slate conglomerates. The whole of these slates secm to
lie conformably on one another, dipping to the N. W, at an
angle of 50° to 80°. About three-fourths ot a mile to the
N. E. of the vein lies the Jack-fish Lake, which is over a mile
and a half in length, Its bed is8 worn out of massive reddish
granite which must have been forced up through the above
mentioned slaty strata, as we find it displaced and altered in
appearance next the granite, In coming from the S. W, we
find that the slates within half a mile of the Lake chango in
their strike f.om E, N, E,, around {o the N, and then to the
N. N.W.,, the angle of dip increasing with the change of strike
from 50 © until 1t has reached the vertical, then after passing
the broadest part of th~ granite, west of the Lake it again
changes and gradually gains its original dip and strike. To
the south-cast side of tuc granite and Lake, the change in the
strike of the slates is hight, but their dip is nearly vertical,
besides they aro chavged into a sort of gneiss fur some dist :nce
from the gravite, The general width of this igneous belt of
rock is one half to three-fourths of a mile, It extends north-
eastward for mauny miles, intersecting tho strilie of tho slates
at a small augle, On Juckfish Lake, where it terminates
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abruptly in its westward course, with tho exception of the small
branches it sends forth, it epronds out toa mile and on -half in
width. These binn hes cut tho slates in all directions near the
Lake, but the most of them al no great distapce seem to fall
in and follow the cleavage planes of the slates, Some of them
are seen to continuc for several miles from their nucleus, as it
were.

The ve n may be said to consist of 2 ribs or bands of quarte,
each avaraging fiom 3 to 3 feet in thickness, with a parting of
talco-c slate of 2 to 4 feet in thickness, mahing in all a width
of 7 or 8 feet.  T'he slaty parting s filled with crystals of iron
pyntes, and carry some gold, but whether in paying quantitics
or not I ¢ uld not say, The qrartz make an aggregate thick-
oess ot 23 to 4 feet , it s charged with galens, and copp: r, and
iron pyries, with some zinc blende, gold, and the sulphuret
of tilver.  ‘The Jatter occurs through the quartz in bunches,
consisting of an aborescent nucleus of the malleable ore, around
which, from one to several inches, the quartz is rendered very
dark from the preseoce of thin lvaves and minutes particles of
the silver oro.  Nuggets and leaves of gold are almost invatia.
bly found in the.¢ branches, The gold isal o fouud in leaves
con ing the bitter spar, and in small nuggets penetrating the
quartz, galena, zinc blende, copper and 1won pyrites. It seems
to be present in more or Jess quantities throughout th - whole
Jocde a8 shown by macy trials both by the fire assay and the
simple way, crushing, roasting, and washing. It mav give you
a better idea of the value of this lode when I tell you that
Captain W. B Frue, of Silver Islet, and associate-, paid $20,000
for less than & half intcrest, on the strength of the specimens
and the description I had given of it.

The result of the 126 lbs. of ore sent to the Wyaundotte
Smeltit g Works, wus an average of $505 to the ton, about $40
of silver, the rest of gold—the button of gotd produced, which
weichs some two ounces or more, is in the possession of 3Mrs.
J. McIntyre, of Fort William, to whom 1t wag presented by
Captaic Wm. B. Frue. We do not expect that the average
of the ore will ecqual the above result, unless the mine im-
proves much in depth. We could scarcely expect such a
large average When the ore is there in such large quantities,
Take the mines on the great Comstock lode, Nevads, which
have paid millions of dollars in dividends, and the average
yieid of them was from $20 to $46. It may seem strange to
thos: unacquainted with mining how those low grade ore
mines can be worked with profit, when mines yielding from
$1,000 to $2,000 per ton are only ordinary mines. The sim-
ple reason is this—that whenever ore yields an amouont
greater than the expense of mining and redaciog, 08 long as
there is plenty ot it, the mine can be worked with profit,
which will increase in proportion to the amount annually
worked, and the percentage of the ore over and above the
cost of working. ‘The expense of working a ton of ore in dif-
ferent mines varies from three dollars to thousands, this
gruat difference being due, principally, to the amount of waste
ground that ig required to be removed in procuring the ton of
ore

having thoroughly examined the out-crops of the lode in
question forabout three-quarters of a mile alony its strike, and
baving been there when i, was being cross-cut in geveral pluces
from one of which about 100 tons of ore were taken, aud
judging from the character of the lode throughout, I am
satizfied that there wiil be no lack of ore, as the whole of the
quartz seems to be more or less auriferous, and therefore can be
cheaply worked, or in other words, at a low rate per ton ; so
that it could be worked with profit at a small fraction of the
yield of the sample sent to Wyaudotte, say, $50, or $20, ur
¢ven less per ton when we know that ore camn be mined
at a much lower figure, where labour and supplics are much
more expensive, than with us, ‘T'ake, for ~xample, the above
mentioned mines on the Comstock lode, Nevada, According
to Mr. J, Ross Browne's officiul report to the Unitud States,
the total expense per ton of working the ore in several of

these mines was from $7 to $3, that, too, six to eight years |

ago, Again, take the Black Hill Mine in Australia, the ore of
which, could not have cost $3 per ton for mining and re-
ducing as shown by Mr. A, R. C. Selwyn, Director of the Geo.
logical Survey (sce page 281 of tho Geological Report of Pro-
gress for 1870-71). He states that the average yield of the
ore from this mine was only 2dwts, 21 21-100grs. of gold per
ton, yet it paid the proprictors 10 per cent. on the capital in.
vested.

Besides the precious metals in the Jackfish Lake lode, the
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rites. The galena especially could be saved, and I have no
doubt it would pay tho total expense of workiug the ore. In
the first place, T beliove it to be a true fissure vien. Although
it seoms, from an cxamination of one point only, to conform
in dip and strike with the formation, it does not, for I flod
that one of the large magaetic bed. lies about 800 feet to the
south-east of tho north-easterly exposure of the vien, while
the two como within 100 fect of each other at the south-
westerly exposure, where tho vein is lost {n low land ; in the
next place, it and the beddec lodes, which are numerous, aro
distinctly different in character as well as in the ores they
bear, the latter being fiacly granu ar schistose, and holding
iron pyrites and magnetic ore. It differs also from thoso of
what appear to bs the gash-vein system which prevails in the
above-mentioned fine, micaceoue strata, in being persistent
in its course for a long way, in being rare in the locality and
also in the ore it carrics, and its quartz being less transparent
and vitreous Again, the vein.stone is identical in charact r
as well a8 in the ores it contains, with that of the Heron Bay
lodes, one of which runs with the stratification and the other
across it at right-angles of whick I will give a bricf descrip.
tion furthcr on. For a vein to rtun with the cleavage or
stratification {8 no proof aguinst its occupying a true fissure,
as is generally belicved, for the direction of figsure depends
on the way the forces that caused it were applied, which
would be more likely to be exerted along the lino of bedding,
the way it had previously been when folding or tilting the
strata in the way we flou it. But allowing that it did not
occupy & true fissure, the surface characteristios of the lode
and of the enclosing formation show clearly that it is suffi-
iently extensive in depth for all practical mining purposes
I bave been more particular in describing this vein by reason
of its bring further devcloped than any cf its kind in the
section. Besides, if we can show, as I believe we have, that
there js one good gold-bearing lodo in this locality, we can
safely calculate on the existence of others where there issuch
a large tract of nnexplored country lying on the same forma.
tion.

Another vein”near Partridge Lake, 25 miles from Mille
Lac, on the Dawson Road was traced by the outcrops for a
mile along its strike, without any apparent diminution of size,
It disappeared in alake at the ono eni aod in low land at the
other.

It seems to run along in a broad band (half a mile or mors
in width), of fine textured dark apd greenish.gray slates,
which seem to consist of talcuse, chloritic, silicious aud por.
phyritic slates, which are cut occasionslly by small granite
veins, These strata dip at a high angle to the vortb-west,
and are enclosed cn the ore side by reddish granite, and on
the other by a peculiar semi-crysta’line prphyntic rock.
The relation of these rocks to one another has not been traced
out. The vein srems to be very large, averaging from 6
to 14 feet in width, composed of vitreous quartz with an
occasional thin parting of soft talcose slate. The quartz is
partly stained red by the oxide of iron, and blue and green by
the carbonste of copper. It seems te- be rprinkled, a8 it were,
all over with copper and jron pyrites and small particles of
gold, The latter srems to be so evenly distributed through
the veinstone that there is little room for choosing 1n select.
ing speci nens. A fragment of the vein, weighing from 80 to
90 1bs , was gent to Montreal, along with other specimens frow
another part of the vein three quacters of a mile off. The
aseays by Dr. Girdwood, of Montreal, yielded from $27 to $30
to the ton, therz being but a dullar or so difference in 1he
yield of the two places. The gold is very casily extrac.cias
it se-ms to be free through the quartz.

The fact of the gold being €0 avenly distributed through the
quartz, and the quartz being in such large quaatitics, are, I
b lieve sufficient evidence, although only $27 to $30 perton, to
show that this i: u valuable mive. The above description of the
lode, formations, &c, are given as received from the di-coverer
of the gold, who had taken specimens and geological notes
when there, and can be depended upon, I may state that
this vein is distinctly different in character from tne Jackfish
Lake gold lode. Being on Indisn territory, no work has been
doae on it since.

8o ne time during the aummer of 1872, Mcssrs. W. Pritchard,
J. McLauren, and A. or P. 8yrette, explorors, and all of Fort
William, were prospectiug near the Pic River, which Jies over

150 miles to the N. E. of Fort William, and discovered two j
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ore consists largely of zalenw, with considerable copper py-
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A BUBSTITUTYE FOK LINK MOTIONS.

(Bee page 239 )

DETAILS OF HORIZONTAL ENGINE AT VIENNA, (For description, see page 287.)
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veins of quartz near Heron Bay, carrying considerablo galens,
sinc blende, iron and copper pyrites, also gold and silver, as
proven by the assays made by Mr. McDermid, of Silver Islet.
It fics in the talcose and chloritic siates of the Huronian series
which occupy the coast of Lake Superior for ten or twelve
miles, and runs back towards White Lake some 50 miles or
more 1 bave not scen the veins myself, but I will give their
chatacter, &c, as near as I could gather from those who
have,

The veins lie within a mile or s0 of the BRay; at the surfaco
their widths vary from 1 to 4 feet, composed of vitreous
quartz with some bitter spar; all tho specimens I saw from
them were charged with the above mentioned ores. One of these
veing seems to conform in dip and strike with the slates,
wh ch stnke about E. N. E, with a dip nearly vertical,

The other Lears nearly N. and 8, intersecting the slates,
upon this a shaft was sunk eome 40 feet 1sst winter. Thu
lode is eaid to be much wider in the bottom (5 to 6 feet), and
richer in oro than at the surface.

1 noticed, in going up the Pic River some years ago, & large
patch of gianite, similar in appearance to that above men.
tioned as occurring on Jrckfish Lake near the gold mine. It
is enclosed within the slates, and lies within about a mile or
of the Heron By lodes. It must have terminated between
the river and the lske shore near Hevon Bay, as I examined
the coast and could not find it pass on. Not having seen its
line of countact, I am unable to say what relations it bears to
the slates. Having seen 1t in about the same position in re-
ward to each of these gold-bearing lodes, which lie about 150
mles apart, T thought 1t worthy of mention, as it may or may
not have omething to do with the presence of the precious
metals in these veins.

Since the discovery of gold at Jackfish Lake, there have
becn many lodes of qusriz found on this side of the Height
of Lan 1 in the vicinity of Kashaboie and Shebandowan Laker,
which are said to yield by fire assay fro.n a few dollars up to
$100 or more per ton, but as far as I am aware, none of them
show the frec gold, and, wmith one or two exceptions, the
galcna, zinc blende, and silver orc are want ng. These, as
yet, arn totally undeveloped, but in all probability some of
them will be good.

Nuw we know that these metalliferous slates occupy a large
portion of the country fiom Thunder Bay westward, between
the American boundary and the Dawson Route, extending in
a few places to the north of the latter in broad belts. From
the results of the partial explorat ons already made-~of which
I have given a short account in this paper—we must conclude
that the metallifecrous wealih locked up in this extensive tract
must be very great bewween gold, silver, lead, and iron. On
the Mmerican side of the line, in Minnesota, in this same
formation, near where it crosse:, have been dircovered large
depouits of irep, which will soon be made available, as they
commenced lust summer to build a raiiway from Lake Super-
iot to tap them. In order to explore ard work 1t to advan.
tasse it would be necessary to have a railway connection between
Lake Superior and the chain of water courses on the He ght
of Land which penetrates the above mentioned tract in all
directions in the form of lakes and streams, otherwise none
but rich mines of the frecious metals could be wurked, iron
mines being out of the question, there beins 45 miles overa
rough road trom ! ake Superior to the nearest bedy of this
chain of waters. This railway connection we expect to have
in a few years, as the Government is going to build the link
Letween Lake Superior and Fort Qar-y as soon as the surveys
are finished.

Brraviour o¥ Curorioz or SiLvsw witk CoxcextraTed Sui-
PECRIC ACID AND WITH SoLUTION or CHLORIDE oF laox —It is
generally maintained that chloride of silver is not at all, or
only imperceptibly, attacked by sulphuric acid. This is
dccidedly erconeous, 1If chloride of eilver, either precipitated
and washed, or crystallised, or even fused, is heated with con-
cenirated sulphuric acid for some timein a covered porcelsin
capsule, the chloride of silver is completely decomposed and
dlsgolved, with escape of hydrochloric acid, Thbe precipitated
chlotide dvcomposes most readily Chloride of filver is also
soluble in chloride of iron, a fact which must not be overlooked
in determinations of silver.
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‘T'wo one thousand gallon tanks aro being put down in Lon-
don for firo purposes.

Tux Cariboo gold claims are all washing up over wages,

Mr. Atex McNab has been appointed Provincial Enginecr
of Nova Scotia.

— The 8t. John's, P. Q, Woollen Mills are getting in some

iron machinery. Tho profits for the past year havo been very

good.

—The first cup and .aucer were made in the 8t. John's,
P. Q., Stone China Ware factory on the 4th inst.

Titx Teeswater salt works are suspended for th present. In
a short time the dircctors will hold a meeting for consultation
as to future working.

A xew and finely finished pawengat car for the Riviere du ’

Loup Railway has just been cowpleted ot the Now Bruaswick
Railway workshop, the first t ,rned out by the Company.

Tax clearing of the wond off the Lonisburg Railway Line
commenced on Saturday the 215t ult., at Louisburg, the ancient
capital of Cape Breton.

Sgverat of the Goderich ealt works have commenced oper-
ations. They are now in full blast, working night and day.
The prospects are favourable for the season’s business.

Tyx plaster trade of Windsar, N.S,, and vicinity is opening.
Since the 23rd of March, 17 ve-scls, carrying 3,940 tons, have
cleared at Windsor for the Umted States ports. During
March, seven vessels, carrying 1,400 tous,left Cheverie for the
States.

Tug Bothwell Advance understands that the G. W. B. Co,,
have signifi*d their willipgness to assist in furthering the pro-
posed sch¢me for “tapping " the Thames. ftis probabls that
definite action towards accomplishing the work will be taken
during the ensuing summer.

Tue Coaticook Knitting Company have received sn order
from a bou<e in Oatarlo for the manuficture of 1,000 dozen
shirts and drawers. The Company have given orders for the
erection of a warchouse near the factory, 24 x 60 feet, which
the local papec afficms is to be built in nine days. Mr, Charles
Moerrill has the contract.

Maxaaxgse v Nova Scotia —Manganese has been found on
the Six-mile road, near Wallace, Nova S:otia. As a ditch
was being dug, large qusntitics of \he mieral were discover-
ed, and samples were sent to Halifax a4 pronounced pure and
valuable.

The Government surveyors have vatered upon their work
on the mainland. Mir. Taroer, with Mr. Bonson, takes the
survey on the Yale road. Mr. Ralph will push forward the
townsl.ip surveys, and Mr, Pinder wil! complete some surveys
at Port Moody, lcft unfinlshed by the Royal Eogineers.

Tar Almonte Gazelle says: — A liner named Sabourin, in
one of Mr, McLachlin Bros. shanties, made on the ?6th ivst,
a stick of tquare white pine measuring 69 feet in lenutn, with
a girth of 29 inches by 30 in,, free from rot, knot or shake,
and straight on four lines. Notwithstanding its immenee
size, it and another stick containing 164 cubic fect were drawn
to the river, a distance of 2} miles, by one team, making a
load of 520 cubic feet.

DxrrorT i8 to have a self-propelling steam fire engine, Its
prelimipary trial in Manchester, N. H,, resulted sati:factorily,
asit climbed the various grades it had occasion to ascend very
easily, and turned corners with little, if any, loss of power.

Canapian Inoxstomm.—~The discovery of large deposits of
rich iron ore in the provinces of Quebec and Ontario, is
rousing attention to the subject of the mac .facture ot iron 1o
Canada. The large mportation of iroa from Ecgland into all
parts of the Domizion and its marked increase duriog the past
year, when prices ruled unusually high, are facts which bave
not escaped attention.— Engineering.
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RAILWAY MATTERS,

Barox Reuter {s making some progress with hig Persian
concession, One-third of the railway from Restit to Teheran
has been surveyed, and a commcvcemeat has been made with
the earth-worke, Laliasting, and layiog of sleepers, Very op-
portunely Dr. Titze, tho Daron's Avstrian geologist, has dis.
covere t extensive coal mines ncar Kasbio, directly onthe line
of the railway.

Wik the new fron bridgo over the Winooski River, near
Waterbury, Vt., was being tested Saturday afternoon by
Governor Smith, and the iailroad officials, the western span
fell jnto tho river, a distance of wuirty feet, carrying with it
four cars losded witl: iron, weighing 213 tons, Two labourers
went down, but weiv not seriously hurt. The accident was
due to the brenkiug of the lower chord of the span, supposed
from a defect in the iron. The loss, which is heavy, falls
upon tho contractor.

Duning the great storm of December 5th, (saysthe American
Raitroad Qazette) some of the Michigan roads experienced
much trouble from fallen trees. A train on the Grand Rapids_{
and Indiana was obliged to cut through 100 trees betweea
Traverse City and Clam Lake, forty.seven miles. On the
Jackson, Lansing and Saginaw a train was twelve hours rum.
ping from Otsego Lake to Wenona, 112 miles, baving cut
through 200 trees, one of which fell just in front of the Joco-
motive, smashing the head lLight and pilot. Oun the Detroit
and Bay City a train cut through three hundred trces in the
run of 110 miles. eighty of them in fifteen miles.

M. pe Lgssgrs has modified his original plan with respect
to the Central Asian Railway., According to bhis wodified
proposals the liae will commence at Ke:on, instead of at Ocen.
burg, and it will run to Jekaterinburg. At this point M. de
Lesseps proposes that the line should bifurcate. If M. de
Lesseps' ideas prevail one fork will direct itself to the north,
£0 83 to traverse Siberia, and the other fork witt run to Troick,
Tarkestan, Taschkead, and Samarcand. The Pacific, the
Indian, and the Atlaniic Oceaus would be united by this means.
M. de Lesseps has sent his son, who is accompanied by Mr.
Stuart, to India, in order to ascerwain the best route fo. a line
from Peshawur to Samarcand.

Tug Chesapeake and Ohio Railroad Company have, for two
years, been trying to tunne! through Church Hill, in the
eastern part of Richmond, but the work has been attended
with unexpected iwpediments. It was supposed it could be
completed for 300,000 dols., as there were no rocks, and the
comtract was let at that price. The tunnel runs 80ft or 90it.
below the surfzce, through a slippery blue clay, which has
the babit of caving in at the most unseasonable times in the
most dicagreeable manver. The contractors long ago gave up
and the railroad company was compelled to take the work.
8ix or seven men have been killed, while the repeated cavings
have undermined many houses over the line, which is about
three.quarters of a mile long, and is not yet open,

Tur Titusville (Penusylvania) Herald says:—' With the
present Jow prices the question of employing petroleum as
fuel is again agitated. The latest intelligence upon the sub-
ject comes from Cauada, where a man named Relighine has
bern trying an experiment on a locor.utive belonging to the
Canada Southern Railway, with an average consumptiou of
four gallons per mile. The engine steamed quite freely and
made good time with a train of thirty cars. This would be
about a barrel for every ten miles, The most simple ceatri-
vance for burning petroleum is either by means of a jet of
stcam or compressed air passed at right angles over the ori-
fice of a pipsin such a manner that the oil will be sucked up
and thrown into the furnace in the form of a fine apray,where,
if properly adjusted, it will undergo perfect combustion. The
cost of the apparatus is trifling. ‘The whole point, it scems
to us, turns upon cheapness, and as the market might go up
rapidly with 8ny marked increase of demand, there seems to
be an indisposition to try the experiment. There can be little
doubt that oil will be found in many parts of the country
where at present it is not thought of, in which case 8 new and
unlimited market for its utilisation as fuel would naturally
follow.” A Californian paper states that oil has been found on
the bank of the Pajaro river.,

e e

THE BELLS AND CARILLON MACHINE, WORCESTER
CATHEDRAL,

So much interest has been recently cxpressea concern-
fog tho bells and bell-chiming armngements in Wareester
Cathedral, that we aro led to give a view and plan «f the bells
aad bell.chamber, together with a view of the carillon ma-
chine recently completed there. The proposal to raise funds
Ly subscription, to provide the ecathedral with s click
and peal of bells, was originated by the Rev. Richard ¢attley,
minor canon of Worcester, and by his perseverance and de-
votedness 10 the obj ct it has been succesefully carried out.
In his appeal Ir. Cattley said, ¢ I have felt anxious for some
time past that the noble tower of our cathedral, which rears
itself with so much grandeur, not only over the ity but ulvo
over the rich valley of the Severn that envitons it, should,
with the sanction of the Dean and Chapter, be fuinirhed with
a clock, in whichfall the -esources of modera art (ircluding,
if practicable, daily telegraphic commuuication with Gr cu-
wich Observatory), together with the most finislied worhmn.
ship, should be combined. And vot only so ; but, in order to
complete a scheme worthy of Worcester, which from s
rising importance now takes no mean place amongit the cities
of Epngland, I propose that we provide a peat of twelve bells,
in the key of D flat, on the heavier of which the noted West-
minster quatter-chimes would be souaded ; and a bell of great
power and magritude, much after the model of the Leeds
‘Town-ball bell, the note of which would be B flat, waighing
nearly 5 tong, on which to strike the hours. The carrying out
of this latter part of my plan is tho binge on which the whole
practical utility of the scheme would turn, because by such a
g-and .neasure only would the time be distinctly indicated in
every patt; thus all other clucks could be regulaied with
perfect truthfulness; and I also make bold to say, without fear
of contradiction, that the changes at the quarters, correspond-
ing with the celebrated chimes to which I have just aliuded,
and auswering to the deep-toned hour-beil,will present a com-
bination which has not a8 yet been equalled, and will, more-
over, only be surpassed when the unfortunate ‘Big Ben’
passes succesfully through the fourndec’s hands.”

The sum named at first as the probable cost was about
4,0001. The greater part of the money was speedily raised,
and the work was put in hand.

The casting of the bells was successfully cowpleted by
Messrs. John Taylor & Co., of Loughborough, and the tone is
pronounced exccedngly fine.

The ringiog peal consists of twelve, the weight of the tenor
being 50 cwt; note D, flat. They are dedicated to the
Twelve Apostles, and the name of the Apostolic Patron is cast
in beautiful 15th-century letters on the waist of each bell.
The Cambridge Quarter Clock Chimes necessitate an  extra
bell sounding D natural. This is decicated to St. Paul.

The weight of each bell, with the title and note, is as fol-
lows :—

No. cwt. gis. lb,
1. 8. Matthias................ A flat 6 3 19
2. 5. Judas Jacobi.....e, .. ... LGat 7T 0 22
3. S. Simon Zelotes .. ..evvo.. F 7 2 10
4. S. Jacobus Alpbei.......... Efat 8 3 0
5. S, Mattheos ..vvveveeesee. D flat 10 1 21
6, S. Bartholomzus........... C 11 0 24
7. S. Thomas...... ......... Bflat 12 ¢ 0
8. 5. Philippus.......cc0c00e. Aflat 15 2 11
9. S. Andreas .........00000.. G flat 20 2 11 »
10. S. Joannes. ..o vetveverenss F 26 1 8
11. S. Jacobus...vsvvvunvee..., B flat 34 2 12
12. S. Petrus . ..... evveree..... Dflat 50 0 0
Extra Quarter Bell S. Paulus D 0 2 4
Totaleivs coveon cannnn 221 3 12

There is also the great bell, on which the hours will be
sounded by a new and powerful clock, constructed by Messts.
Joyce, of Whitchutch, Salop, (from the designs of Mr E B,
Denison, Q.C.), weighing 4 tons, 10 cwt.; making a total weight
of metal of 15 tons, 11 cwt., 3 qrs., 22 tbs. This bell is a fine
casting, and the note B flat is a remarkably truc and full one
The ornamentation is of the same character as the peal bells.
There are also four coats of arms on the waist — (1) England ;
(2) Sce of Worcester ; (3) Dean and Chapter of Worcester ;
(4) City of Worcester. Reund the crown is a text of Scripture,

Smme——
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PLAN OF THE BELLS AND BELL CHAMBLER, WORCESTER CATHEDRAL.

Eph. v. 14 — “Burge qui dormis et exurge & mortuis, ct illu-
minabit te Christus.” (See Durandus de Campanis.) Also, on
the lower part of the bell, in addition to the founder’s name, is
the following : — ** In usum Ecclesiz Cathedralis Christi et
beatee Marim Virgiais in Civitate et Comitatu Vigornieusi.
Anno Domini MDCCCLXVIIL”
The following is the cstimated expenditure 1

Bells, oak frame, and all necessary fittings complete... £2,677

Clock,about. ... .....c..oiuan, 500
Timber trussing, floors, &c.,about..... Ceerenr i, 1,200
Architect’s commission, about.............. e eaas 70
Uasfittings .............cc... cereennee eeee e aue 12
Chiming apparatus (Ellacombe’s)............. e 20
Wire for tower windows, about .......... cevessarian 35
Incidental expenses, including taking Gown old bells,
printing, advertising, &c.. about .......... ... . e 200

Thie large bell was tolled for service for the first time by Mr.
Denison and the Rev. H. T. Ellacombe, on Sunday, the 17th
of January, 1869, in the company of Mr. Cattley and others.

A desire baving buen expressed for the restauration of the
ancient musgical chimes, which had fallen into decay many
years ago, Messrs. Gillett & Bland, of Whitehorse-road,
t'rojdon, who have brought the machinery for such chimes to
great perfection, were called 1n, and have constructed & ma-
chine on a new and patented principle, a great improvement
upon the orignal patent which was first applied to a sct of
Bqlgmn bells in Boston Church. Since then the firra have
efiected many improvements, all of which have been intro-

£4715 |

| duced in the piece of mechanism under notice. It may be
well to state that the chimes arc the quarter-chimes of the
clock., Mr. Ellacombe’s chiming-hammers strike the bells
inside with round hammers pulled by ropes, so that the suc-
cess of the tunes or chimes depends entirely upon the skill of
the performer; but the carillon machine is an automatic
musician, the tunes being played entirely by machinery, and
Iet off by the clock at the proper times. The carillon ma-
chine is constructed to play twenty-cight tunes on fiftcen bells
but at present it will play scven tunes only on the ringing
peal of twelve bells, occasionally introducing the great bell of
4% tons, which has a grand effect. The tunes are original,
composed for the purpose. This wo are disposed to regard as
amistake. Knowa tuncs would have given more general sa-
tisfaction. When two cxtra bells are provided (which are
cssential in order to render the music of the Worcester
i carillons tho fiest in England), the other three barrels will be
pricked with seven tunes on each. There are thirty-four keys
to tho machine, only twenty-four of which are now used. 1he
macanine is wound up every morning, and plays eight times in
I the course of twenty-four hours, & peried of three bours clap-

sing between cach performance. The same tuno is ropeated
| thrce times on each occasion, and it continues in action four
' minutes and a half At the cxpiration of twenty-four bours
. the tune changes 1mvoluntarily, snd 10 ke manner the seven

tunes of tho barrel are consecutively played. Its conncxion

with the clock is by means of 4 lever, which, by a mochanical
‘ arrangement, is gently drawn when the time approaches,

dislodging a pin, and thus setting the machine in motion. The
motive power is obtainoed by wcights, and the speed, ag in

|
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clocks, is regulated by revolving vanes, capable of easy and
instantancous adjustment. The barrel, which is exactly on the
same principle as that of a musical box, and is constructed to
play seven tunes, is studded with brass pins, and nits revolu
tion relenses the detents and lets the hammer descend upon
the bell; a cam-wheel of peculiar construction, continuously
revolving, immediately draws the hammer back into a strik-
ing position, and forces the detents buck into their proper
place. When the bells are required for ringing, by a simple
anangement a bar is turned down o « the keys, which prevents
the mrchine being set in motion, so that the ringing may con.
tinue for any length of time without fear of interruption. The
works of the machine are enclosed ina massive cast-iron frame
bolted togetier with iron nuts and bolts, and 7 ft. long, 4 ft.
wide, and 4 1t, high, and weighing over 1} ton. The motive
power is given by weights, weighing 14 cwt., which are sus-
pended by a steel line £280 ft. in length) from the iron barrel
which drives the main wheel, and thu. sets the whole machine
in motion. The four musical barrels have seven tunes on
cach and are 5 ft long, 12 in in diameter, and are made of
muhogany, each being pricked with 1,100 brass pins, one-
cighth of anach square. There are twenty--ix bammers for
striking the belly, some of which weigh 2 ewt,, 1} cwt,and 70
1b. cach, altogether weighing 1,202 1b. The weight of the
whole machine, including hammers, cranks, lincs, &c., is
necarly 4 tons of metal.

The great advantages claimed for the new gystem of carillon
machinery are, that instead of the hammers being lifted up by
the ping on the musical barrel (in the way common to all
chiming machines on tbe old system), the two actions of
lifting the hammers and letting thein off to strike the bells are
separsted, so that the moment the hammers are released by
the small pins on the musical Darrel, \hey are again instantly’
raised into the striking position, their actions being perfectly
simultaneous

‘T'o show the facility with which the carillon machine acts
upon the bells, it is stated that, notwithstanding the great
weight of the hammers, an ivory key-board could be attached,
the same as in a pianoforte, so that the tunes could be played
upon the bells by the tingers as casily as playing a church
organ, and any number of tunes could be played by having a
series  f musical bartels with seven tunes on each.

THE AUSTRALIAN FEVER TREE.

A question of considerable general interest was recently
discussed at a mecting of the French Academy of Sciences.
The subject was the remarkable sanitary influence of the

%eucalyptus globulus, when planted in marshy grounds ; and

the tree,in brief, it seems, bas the curious and valuable power
of destroying the malarious clement in any atmosphere where
it grows.

The species is indigenous to Tasmania, and is known
among the colonists by the name of the Tasmanian biue gum
tree, on account of its dark bluish tinged leaves. Growing
in the valleys and on thickly wooded mountain slopes, it
oftcen attains a height of from 180 to 220 feet, with a cir-
cumference of trunk of from 32 to 64 feet. The foliage is thin
aod oddly twisted, surmounting, with a thin crown, the top
of thepillar-like stem. The wood exhales an aromatic odor,
and, after scasoning, is said to be incorruptible. For this
reason, it is largely used in the building of piers, vessels,
and other structures exposed to the ravages of the weather.
It is largely exported, to the aggregate value, aa authority
states, of $4,000,000 per year.

To the peculiar camphor-like odor of the lcaves and the
large absorption of water by the roots is doubtless owing the
fact of the beneficial influence of the trec.  Where it is thick-
1y plante. in marshy tracts, the sub-soil is said to be drained,
as it by cxtensive piping.

Miasma ceases, we arc told, wherever the eucalyptus
flourishes. 1t has been tried, for this purpose, at the Cape;
and, within two or three years, completely changed (ne

curred, yet the trees were not more than nine feet hugh
Siucethen, complete immunity from fever has been maintam.
ed. In tho neighbourhood of Constantina, it is also stat.],
was another noted fever spot, covered with marsh water bty
in winter and summer ; in five years, the whole ground wag
dried up by 14,000 of these trees, and farmers and childien
enjoy excellent health. Throughout Cuba, marsh diseases are
fast disappearing from all the unhealthy districts where ting
tree has been introduced. A station house, again, at ane
endofa railway viaduct in the Department of the Var, was s
pestilential that the officials could not be kept there louar
than a year ; forty of the trees were planted, and at 15 now gy
healtby as any other place on the line.

La Nature, to which journal we are indebted for the wn.
graving on page 278 of the peculiar leaves and flowers of the
tree appears, adds that careful experiments have prov d that,
in a medicinal preparation, it cures the worst cases ot intir.
mittent fever, against which quinine proves powerles-. g
also valuable as aaisinfectant, and asa dressing for woutds
while more recent investigations point to the tact that it way
be rendered of great service in catarrhal affections.

DE LORIERE'S PATENT CRANE EXHIBITFD AT
VIENNA.

In the illustration on page 374 we illustratos crane oxhi.
bited at Vienna last yearby Messrs C. E. De Loricre & 1o,
Victoria street, Westminster. We cannot better d senbs gt
thatin the inventor’s own words. The oly-ct of the apparatyg
combined with the gearing is, says M. De Loriere, *“to mon
effectually utilise the accumulat:d power, in a thh-whi(| n
motion by applying it at the point of greatest cflivien s
through the medium of a compounyd motion, thus over ng
the difficulty of the dead points and mahing eflective power
heretofore lost.”

The apparatus is a combination of cranks and leveis con-
nected together, and deseribed as follows: First, the arrance-
ment of cranks aund levers that are coupled by conncouaz.
rods having no lost motion, the arms of the levar from the
fulcrum being of the same relative length as the rauks
Second, the arrangement of levers that have lost moues,
whaich is prodaced by travelling bearings working in the »lots
shown in Figs. 1 and 2. Tie workivg of the apparatus e as
follows :—The hand crank marlked Cl, i8 placed at nihtansles
to the cranks A. The force exerted upon the cranh duning
that portion of its revolution which is most effective 1<t
mitted directly through the system of ngid crauhs and Jover
A, being then at their point of greatest «fficiency, the «1wks
and levers maitked MM, not transmmtuing any of 1t uuiil tue
movesble bearings working in the »lots of the lewrs
marked M, have iaken up the lost motion and bec me ctive.
tive. But at this point the cranks and lever marked A,
arc at dead point, or pecarly so, and not cfiective. H-yono
this portion of the revolution of the hand crauk €y th
power is applied through one or thc other of the ws.
tems marked B, alternately at their points of greatest
efficiency uatil they are at dead points, when the furee is
azain transmitted through until it has nearly reachod ity
dead point again, and so on alteraately. By tins comiamntion
the power accumulated in the fly-wheel 1s constanth ooz
discharged upon the cranhs at theit most «flective lovornage,
and the power is discharged suddenly as by coucussion, tug:
making the momentum of the fly-wheel far more e tive
than in any apparatus heretofore in use —Enguneer.

Rortep Screws.—Messrs, Charles Farbairn and (o Trne

. Patent Nat and Bolt Works, Gateshead, are now makiog

screws of all sizes by & very curious aund successfai process
Briefly described, the process consists in rolling Lars of heited
iron between two peculiarly grooved plates. Tl rosult

climatic condition of the unhcalthy parts of that colony. quite satisfactory ; specimens of the work now lying before vs
Somewhat later, its plantation was undertaken, on a large | leave nothing to be desircd. By planing away one af of
scale, in various parts of Algiers, situated on the banks of a ' the ccrews and treating the surface with acid, 1t becomes
tiver, and noted for its cxtremely pestilential air; about | ovident that tho fibre of the metal follows all *he threads of

13,000 cucalypti were planted.

In the same year, at the timo ‘ the screws, which are therefore superior 1n strength to cut
when the fever scason used to set in, not a single casc oc. | screws from which the metal is removed.
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SCIENTIFIC NEWS,

[ e should be plad to receive scientific natos, sustabdle to this part of our
paper, from any of our correspondents.)

ACTUAL experimentg show that water which remains over.
pizht 1n lead plpes in New York contains 110 of a grain of
1ead to the gallon.

Accorpive to M. Malenfans, by placing flowers in boiling
water and collecting the distillate at once, a product much
superior to that afforded by placing the flowers 1n cold water
snd raising the heat is obtained.

Tue influence exercised by the moon on meteorological phe-
pom-na has been the snbject of 8 communication to the Aca-
démic des Sciences of Paris, by M. Marchaud. From e¢xawmin-
irg the distribution of storms between the years 1785 and
1872 he supposes that he detects some relation between the
a pearance of storms and the age of the moon, and he attempts
to show by tables that the moon has an appreciable inflnence
on the temperature and pressure of the air, on the state of the
gky, aud the distribution of rain.

Wisp-IvpicaTors.—In a8 communication to the Académio des
Scivnce-, M. Tany objects to vanes agsindicators of the wind,
ance they indicate a dircction when there ig no wind, and they
do not indicate the force or velocity of the wind. He would
subs'itute a little flag suspended by a cord from a metallic
riog pulieyed on a vertical rod,

uaveys have been made by the Tuscarora of the bed of
Paafic Ucean over 1000 miles from Cape Flattery. A sube
marine mountain has been discovered 2400ft. in height, to
which the grade of the eastern slope is 123(t, to the lineal
mile. The greatest depth detected was 15,240ft.; the bottom
of the Pacific Qcran being a blue, black, and brown mud, with
ossc and occasional mixture of gravel and shale.

Ixa letter to the French Society of Horticulture, a chemist,
M. Frémont, mentions that a good way of preserving cut
flowers in a stats of freshness is to dissolve sal-ammoniac, or
Chlorhydrate of ammounia with the water in which the stems
are put, in the proportion of five grammes per litre of water,
They will thus often be kept fresh for a fostnight. The ex-
periment is one which can be easily made.

Sounzr FOR UniTing Brass axp 87sit. — Tho difficulty of

nding a material suitable for permancntly joining brass with
s.ecl or iron, on account of the unequal expansion of the two
metals, is welt known, on which account it may be of service
to note that Dr. Dingler recommends the following alloy pos-
sessiny the properties necessary {o insure a permanent ad-
hesion  tin, 3 parts ; copper, 394 parts; and zinc, 7§ parts.

Ts: Romans used the large stone specus, or agueducts, in-
stead of ordinary pipes, because they could not depend cither
. upon thuir leaden pipes or their terra coita pipes 10 resist the
force of such strcams of water as they hsd to deal with.
Mothiog but the c pcrete stone was strong enough. At the
precent time we understand that cast iron pipes are frequently
barsting in the streets of Rome. This seems to show that the
old Homans knew what they were about,

3

Tue manner in which liqueur bon.bons are made is extremely
sm le. The sugar preparation, reduced to a fine powder, is
, §pte:d over o tray, and upon thiz single drops of the ligueur are
 ailowed to fall ; the tray is then sbaken, and the pulverised

sugar { 1ms a coating round the sesemal drops of finid, which
cn be increased at will to any thickness. The manuvfacture
of bon-bous i< carried on all over France, and in Paris alone
there are pearly 209 shops devoted to it, cmploying overa
thousand hands, The men get from a franc and a half to eight
. faucs & day, and the women from one to four francs; while
th¢ amount of indircct irdustry, such as making boxes, pac-
kete, crackers, and fancy goods, is cnormous. The last pub-
Inhed staustice show that tho sweetmeat trade of France cx-
teeds twelvo million francs. Perlaps the greatest marvel

lﬁz to find that the country itself expends ten willions of this
) eum,

!
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Cousencial benzole often contains quite a large proportion
of petroleum, which leaves a disagrecable olour when the
benzolo is ¢mployed for the removal of grease.  As a test for
ite presence a small piece of p tch i3 placed in a test tube and
the suspected liquid pourcd upon it. Pure bemzo'e will
readily dissolve the pitch, forming a tarry masg, whil- adul-
terated benzole will be less and less coloured in proportion
to the amoutt of petroleum contained 1 it. Coal tar will
dissolve casily in pure benzole, but forms distinct Luyers when
impure materiul is employed for the solution.

Praxs py Truxonrari —At the Paris Academy of Sciences,
M. Dupuy de Lome has recently exhibited an invention for
sending a plan or topographical sketch by telegraph  Over
the plan or map is placed a semi-circular plate of glass gradu-
ated. On the centre i’ a radial arm, also graduated, whih
carrics on a slide s piece of mica with a blade-point A tixed
eye-picce is adjusted ; and, Jooking through this, the nuc -
point is carried successively over all the pomnts of the plau to
be reproduced, and the polar co-urdinates of each noted.  The
pumbers thus vbteined are transmitted by telegraph, and they
are 1aid down by the receiver, who uses a similar arrangement
to that degeribed.

Ix extracting the saccharine juice from the beets, the Ger-
mans use centrifugals, cold maceration, nd diffusion, the lat-
ter most largely, while in Fraoce few of theso improved pro-
cesses ate employed. Various other points may be noticed in
which the Germaas use better methods, the result being a
larger yicld of sugar of first run. ‘The three per cent. of supe-
rivrity of the German sugar manufacturers over the French
is summed up as follows :—~Superior quality of German beets,
1.57 per cent.; preservation of beets, 0-40, extraction of juicy,
0 25 ; washing the scums, 0 10; black washwaters, care on
various points, 0.25; inferiority of German sugar in qualhty,
0.50; tolal 3-00.

Axprasey discovered that pulverised charcoal applied to
sheepsking produces depilation Charcoal tahes up oxygen
from the air, or the fatty tubstance present in the neighbour-
hood of the glands of the hair. An caidation takes place in
the pores of the skin, which destroys the glands and Joosens
the hair. Finely powdered charcoa!l is mixed with sutficient
water to make a thin paste, and the hides immersed for four
or five days and we:l turned over in the meantime. After
this the hair can be taken off at once. Hides treated with
charcoal do not require further treatment, as is the case now
with the lime process, sad after being washed with water they
are ready for tanning. The charcoal can be used over agun.
Animal or vegetable coal can be used io any quantity, having
no deleterious property whatsoever; and for cach de six or
ten pounds, with th * necessary quantity of water,are suffizie t
The temperature should be 61 deg. or 70 deg. Fah., aud can
casily be maintained by introducing steam into the vats. The
tanning process is facilitated, as no lime is left behind to
neutralize the tannic acid.

In the Journal of the Franklin Institute, Professor E A. Dol-
beur communicates notices of an instrument of great ingenmty
for ehowing optico-accoustic effects. The followinzs ts Protese
sor Dolbeur's description of it : — ¢« Take a tube of apny ma-
terial, from one to two inches in diamdter, and anywh.ue from
twoinches to a foot or more in length. Over one end paste a
piece of tissue paper or a thin picce of rubiber, or goldbeaters'
skin, either will do. In the centre of the membrane witha
drop of mucilage fasten a bit of looking-glass not more thn
an cighth of an inch square, with the reflecting side outward
of course. When dry, take it to the sunshine, and with the
open end of the tube at the mouth, hold the other end so that
the beam of reflected light will full upon the white wall ora
sheet of paper held in the hand. Now gpeak, or sing, or toot in
it. The regular movement of the beam of light with the per-
sistence of vision presents vary beautifal and regutar patterns,
that differ for each different puch and ioteasity, but are quite
uniform for given coanditiouns. If a tune like ** Auld Lang
Syne" is tooted slowly in it, carc being taken to give the
sounds the same intensity, a scrics of curves will appear, one
for each sound and clike for & given sound, whether reached
by ascension or descension, go that it would be possibic to
indicate the tune by the curves; in other words it is a true
pbonautograph.
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BERCHTOLD'S STEAM ENGINE.

Measrs. Scheller and Berchtold, of Thalwell, Zurich, ex-
hibited at the Vienna exhibition asmall steam engine, which
we Hllustrate this week bg a double page engraving, besides

tive views and a number of details on pages 278 and
279. This engine is constructed on Berchtold's patent, which
covers the goneral arrangement of parts, as well as the very
unique valve gear.

The general arrangement of the machine, which is exceed~
ingly compact, will be clearly scen from the engravings. Its
principal feature is that the bedplate is made it contain both
air pump, hot well, and condenser, which are placed under-
neath the crosshead guides The air pump, as illustrated, is
double-ncting, 125 millimetres (4.92 in.) diameter by 400
millimetres (15 75) in stroke; in the engine at Vienna, how.
ever, these dimensions wero respectively 160 millimetres and
300 millimetres. The pump is worked by a somewhat com.
plicated arrangement of levers. Convenient access can be
had to the air pump valves by the two doors in the casing,
the valves themerlves being rectangular in shape. The ar-
rangement of passages by which the condensers, pump chamber
and hot well are all got into a very limited space is certainly
ingenious, and will be easily understood from an inspection
of Figs. 12 and 13, pagoe 279. The cylinder is bolted on to a
strong flange on the end of the bedplate, and overhangs with-
out other support. It is 300 millimetres (11.8 in.) diameter
by 600 millimetres (23.62 in ) stroke, and 1s steam jacketted,
the steam passing through the jacket on its way to the valves.
‘The jacket and back cylinder cover are properly cleaded. The
piston-rod head worksi n a slipper guide of large surface, and
the crankshaft has its main bearing brasses adjustable both
wys, the plammer block itseif forming part of the bedplate.
‘The section used in the arms of the flywheel, which will be
seen in the perspective views, deserves a word of praise.

The valve gear is somewhat complicated, but we shall en-
deavonr to make it clear by the aid of Figs 5 to 9. It is one
in which the valves are actuated from the governor spindle,
and the cut off entirely under the control of the governor {tself.
‘The governor runs at the same number of revolutions ag the
crankshaft, and is driven by bevel gearing ; it is of the ordin-
a3y type, but weighted. 'The valves are four in rumber, two
steam and two exhanst. They as flat perforated dics (Figs.
Sand 7), working in a horizontal plane, and aro kept tight
bothby the steam pressure, and by small spriegs. The ex-
h}nst valves (under the cyiinder) aro worked from a grooved
discrovelving on the lower end of the governor spindle by
means of the arrangement shown in Fig. 11. The levers on
the steam valve spindles are connected with dashpots and
epeings, of much tho same kind as aro msed with Corliss val-
h--—-—————-——.—-—_—__—

SCALE OF fFELCT

Nos. 1 to 24, Deop-sea Tanks ; and Nos. 25 to 56, Tidal Tauks. Reserve Cisterns under.
A. A. Ocean Tanks. B. Table Aquaria. C.C. Fresb-wato‘} Tanks. E. Engine-house and Reserve Tanks. F.F. Office and Entranoce.

THE MANCHESTER AQUARIUM.—(Ground Plan.)

ves ; the way in which the difficulty of want of room for the
connecting rods is got ove, (see Fig. 7),1s very neat. All the
levers are made straight-sided throughout their length, slotted
behind the spindled, and the two sides nipped together by a
tightening screw, Figs. 7 and 11, so that no koyways have
to be cut in the spindles. The centre lines of the two dash-
pots are not in the same plane, but ono lies about an inch
higher than the other.

In the figures A, is a hcrizontal lever working on a pin st
M, and embraced by a brass slide B, on the upper surface of
which are cast 8 couple of parallel webs enclosing a smail
chanuel L. A cam with very sharp corners (almost lozenge-
shaped in fact) revolving always with the governor spindle,
and shown dotted in Fig. 7, works against the side of B, and
80 communicates a continnal rocking motion to A, in & hori-
zontal plane. Upon the lover A, itsolf is the falcrum of
another lever ¥, which can move in a vertical plane, and
which has, at the end farthest from the governor, a steel striker
H, which, by pressing the piston rods of the dashpots, can
open tho valves. The opening motion of this striker is in
the gime direction (towsrds tho crankshaft) for both the
valves; in the one case it presses directly on the end of the
rod, and in the other it presses on the inner side «f a steel
hook, the arrange 1nt being as shown in Fig.9. E, is a
block fixed to, ana revolving with, the governor spindle, and
having a groove in it, of which one half is at one level, and
one half at another, the two being joined by steep curved
which are scen in Figs. 5 and 6. A pin in the end of the
lever F, works in this groove, and this lever ther«fore receives
(in addition to the horizontal vibration given to it by A),
quick motions up and dowo, slternating with periods of rest
in each positior. The limits of the up-and-down motions are
so0 adjusted that the two corresponding positions of the striker
H are exactly oppo-ite the two centre lines of the dashpots,
which, as before cxplain d. are at difforent levelsi D is the
moveable slide of the governor, and has upon one of its faces
(the one furth-st from the crankshaft) an oblique straight
groove, in which worksa pin in the lever C. This lever can
move upon a fixed pin )in a bracket K) at its upper end, but
only chapnges its positton when the upward or downward
motion of the gover 1or alide compels it to do 8o by giviog &
side motion, by means of the groove, to the pin above men-
tioned. The lower end of C, works in tho channel L, on the
top of ihe block B, previously mentioned, this channel being
sufficiently long to allow C, to remain in gear, whatever may
be the position of the lover A, The lever F is compound, the
end nearest E, being separately jointed upon a vertical pin,
and prevented from sharing the sideway motion given to ¥
by A sothat it slways romains in the slot in E.

The action of the gear is as follows: suppose the striking
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cnd of H to bo the level of the lower rod, as the piston to bo
at the commencement of its stroke. Tho cam on the governor
spindle, pressing against the slide B, moves the lever A, and
consquently also ¥ and H, and in this way opens the valve.
Directly the point or tho cam leaves the slide B (as shown in
Fig 1), the spring (wementioned before that the geaoincludes
spring boxes aud dashpots) closes the valve, and therefore
presses back F, and o keeps B in contact with the cans, The
thape of the cam renders this closing motion practically ia-
stautancous. Durirg all this time the pin in the end of the
lever |7, has been stationary in the higher half of the groove
in I, as is seen in Fig. 5. On approaching tie end of the
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sufficient to meet the nccessitics of tho people, which is tbe
caso when more than ten to fiftcen gallons per head per day
are taken for domestic purposes, may obtaln constant suppiy,
accompanied by a surplus of water or by a corvesponding re.
duction in tho working expenses of tho supply.”

With respect to tho first propositios, that the prevention of
waste Is or may be accompanied by vast sanitary benefits
arising from the more efficient action of existing drains, ag
well as from the dryno-s of the subsoil of dwellings, I would
call attention to the very prevalent notion that a town canngt
hav: too much water, and that all the water which can be
pasged into the mains should, if possible, be given to it,as it

stroke, however, its position is rapidly changed, and the striker | is conducive to cleanliness, and as tho sowers require it The

is brought oppcsite the centre of the higher dashpot, so that
when tho second lobe of the cam comes in contact with B,
and moves A and F' again, the valve belonging to the other
end of the cylinder is opentd, and so the procees goes on. It
will be seen that the position of B upon the lever A is de-
termined altogether by C, and the position of B itself is de-
termined entitely by the governor (through the slot in D),
the position of 3 is al-o controlled by the governor As the
cam oun the governor spindle works against B, a little con-
siderition will make it clear thai upon the position of B upon
A, depends the duration of contact of the lobe of the cam,
which in its turn determines the period during which the
valve remains open, and by this nieans the cut-off is brougit
entirely under the control of the governor.

IMgs 3 and 4 (page 278) show a modification of the gear we
have just describid, whic), has aleo been introduced by Herr
Berchtold. In this cars a grooved disc revolving continuously
with the governor spindle, imparts to a striking lever an os-
cillatory motior, alternating with periods of complete rest,
The strilccr itself is separate from tho lever, and slides in'
V-guides wpon it. It is connected by a link with the governor
slid-ug bush This connexion is so arranged that the upward
and downward motion of the latter moves the striker away
from or towards the valve rods; its position in this direction
obviouely determines the time during which the striker is
allowed to press sgainst the rods; in other words, controls the
cut off. The dashpots in this case gre in the same plane, but
the stape of the stiiker head is so arranged that, while it gears
with one valve rod, it simply pushes the other side. The lead
is of course constznt, as in all such gears, no matter what po-
sition in reference to tho spindle the governor may give to the
stnker.  An engine with this gear is working at Messrs.
Scheller and Berchtold's shops.— Engineering.

» WATER SUPPLY—PREVENTION OF WASTE.

In our last issue we intimated our intention of explaining
to our readers a system of inspection of water supply recently
adopted with great success by the municipal authorities of
Liverpool, England. The originator of the system is Mr,
Deacon, water engineer of Liverpool, and we cannot do better
than give extracts from a paper read by him before the
Assoctation of Municipal and Sanitary Engineers. The ex-
planatory diagrams arc from The Engineer.

¢ In the fctlowing paper I propose to state, first, what ap-
pear to me to be the inducements ta undertake systematically
the prevention of waste, next my experience as to the working
of the district waste water meter system ; and I will begin by
submitting to you the three following propositions, which have
failed in gaining universal acceptance, owing principally, as 1
belicve, to the superficial marner in which the subject has
been considered ;e

« Proposition 1.-—~The prevention of waste of water, or, in
other words, the conservation of all water not actusally re-
quired for domestic or manufi.cturing purposes is, or may be
accompanied by vast sanitary benefits arising from the more
«fficient action of existing drains, as well as from the dryness
of the subsoil of dwellings.

«Proposition 2.—The prevention of waste by the system
hereaft v described i3 practicable, and, apart from all sanitary
considerations, it is by far the most economical modc that can
be resorted to for increasing the avasilable water supply,while
it will always diminish the working expenses in cases of
supply by pumping from wells,

# Corollary.—~Towns aund districts at present supplied on

prevention of waste is assumed to be cquivalent to stinting
the supply, when in rcality it wnay have the contrary cffect
Take the common case of a town demanding twenty-five gal.
lons per head per day fordomestic purposes. Now ten gallong
per head per day is probably the maximum quantity actualiy
used for such purposes. Of the rcmaining fifteen gallons a
Inrge proportion is lost by defective fittings and misuce, and
flows down a few isolated drains to the sewers. But the max;.
mum waste due to thiscause considerably exceeds the aver.
age, and it exists where the pressure on the mains is greatest,
viz., in the lower parts of the town-—-8o that the greater part
of such waste water enters the sowers near their outtalls,
whero it is useloss: while at their upper ends, where water
is most required, the supply to the sewers from this cause 1
trifling. Among the sewers of a town many are or ought to
be permanently self-cleansing, and without entering upon the
consideration of the various circumstances which conduce to
so desirable a condition, I may say that all sewers which are
not self.cleavsing, with the reasons why they are not self.
cleansing, should be systematically tabulated, and if want
of water is the cause — which is certainly not always,
and, I think, not usually so—thecure is very simple when yon
have a surplus of water, formerly wasted, to use for this most
beneficial purpose.

Imagine the influence on a single system of sewer, if onlys
quarter of a galion per head per day of the population whose
drains fall into it were used for flushing that system. Iwill
give, as an example, a single existing case, and in most towps
there are many cases more striking. The gewer system to
which I refer carrics away the refuse of 52,000 persoos.
There are in it about 250 dead ¢nds of branch sewers, of which
probably 100 require artificial flushing to keep them abso.
lutely free from dueposit. A quarter of a gatlon per head per
day will give 4000 gallons for each of those sewer ends every
mooth, a quantity which, whether flushing direct from the
mains or the tank system, which is by far the best, be adopted,
is more than ought ever to be used. It \rould, in short, fil
a 4ft. by 1ft. 10in. sewer to the crown for 145ft. of itslength

But the privato drains also require flashing. It is certam
that the dribble of waste water will never flush them, the
small pipes of ordinary water.closets kept running all mght
will never do it; but the regulating system delivering its two
rallons through a 1}in. pipe will do it most effectually, and
that cistern will help you greatly in your work. Of course
there are other private druins, but the dribble of waste water,
if it exists, is no advantage to them.

I have spoken of the proportion of the Jost fiftcen gallons
due to defective fittings and misuse, and 1 now come tothe
remainder of that quantity which leaks from innumerable de-
fects in public and private gervice pipes. ‘I'bis water sinks
into the subsoil ; it renders healthy sotls unbealthy ; 1t makes
the houses damp, aud certainly militates against the cleaoh-
ness of the lower orders. But 1ts influence for harm does not
end here, Part of it reaches the sewers, and even thongh it
may get into them, it can only do so by damaging the bnek.
work and water. The second proposition and its coroliary
is to the effect that the prevention of waste by the system
herveafter described is practicable, and that it is, apart fron
all sanitary considerations, by far the most economical mode
that can be resorted to for increasing available water supply
while it will always diminish the working expenses 1o cases
of supply by pumping from wells; while towans rnd disttwh |
at present supplicd on the iutermittent system, wien the
total supply is more than sufficient to meet the necessities of
the people, which is the case when more than ten to fifteen
gallons per head per day is taken for domestic purposes, may
ob ain constant supply, accomp: nied by a surplus of water,

the iutermittent system, when tho total supply is more than | or by a corresponding reduction in the working expenses of
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" the supply. I think I may satisfy you as to tho truth of this A SUBSTITUTE FOR LINK MOTIUNS.
statement by giving an cxample of the cost of the work ina
district of Liverpool where the consumption was 20 per cent, The following method of working steam expansively is
below the average befure the prevention of waste under tho ' suggested by Mr Hugo Bilgram in the Journal of the Franklin
pew system was commenced, and tho pipes in which, being ! Institute, as a substitute for links and link motions :—
very old, required in a great number of Snstances to be entirely | By the arrangement of jevers represented in Fig. 1, the end |
' renewed  Add to this the fact that the corporation relaid at | E, of the T-shaped mddle piece is gmded in a curve X, X,
. the r own cost all defective private service pipes not within | which between 1Y, and G, so nearly coincides with the arc of a
" the dwellings, and you can understaud that I bave good | circle Z, Z, that practically it cannot Le distinguished from
grounds for saying that while the saviog was & minimum the | the latter.  The rods A Cand B D form the guides of two
cost was & maximum, The district in question contains! points of the middle picee, and have their respective fulerums
31,001t persons ; the saving of water between former constant ! in A and B, as the engraving shows, For it’s remarkable pro.
snd present constant supply was 21.38 gallons per head per! perty this combination may be utilised to substitute the links
day, and between former intermittent and prescat constant! of reversible engines that are exposed to destructive influences ;
742 gillons per head per day ; and the saving of water be. ! for instance, of crane c¢ngines in foundries, where the sand
tween former and present constant service was obtained at a ! suspended in the surrounding air causes a considerable wear
* cost 10 the corporation of less than a farthing per 1000 gal. | of the sliding parts of the engines, and nccessitates frequent
loos In districts containing o better class of property the: repairs. It may also be applied on cheap resersible engines, |
taving is often greater, while the work to be performed in ob- ! especially if their manufacturers are not provided with suitable
taining that saving is far less. When we consider this in | facilities to give the link its proper curvature. |
tonnection with the fact that water obtained from new works In Fig 2, H and I represent the eccentric rods of a
usually costs 5. te Gd. p 1000 gallons, wo must admit the last | Stephenson's link motion, in which the link is substituted in
proposition as un established fact. this manner. A plain cvanecting piece A, B. takes the place

Thr inducements to undertake systematically the prevention : of the link, and may be suspended in the usual way. To the
of waste have been laid before you in what appear to me their | ends of the eccentric rods are also attached the two guiding
most striking aspects.  But to those who have taken up the rods A C and B D, to which the T shaped middle prece is
satject i practice many other important features, which I am . fastened by the pins C and D, the end of which E, maves
vnable to cousider in & short paper, sugge-t themselves, I will, dirertly the valve-stem V, or the rocker. ‘I'he point E being
theretore, at once describe to you the method by which the ! guided in relation to A B, as though 1t was maving in a slot
the prevention of waste and restoration of constant service is | conform to Z Z, this arrangement produces the same motion
beng rapidly carried on in Liverpool. as the ordinary link. By the way of suspension, the correc-
i To be continued tions of the irregularitics between fore and back stroke can

contintea, be accomplished in the moditied link motion as well as in the

original one.

A rule for the choice of proper dimensions can be only em-

A Darcerovs Paper Weionr.—A writer in the Boston | pirical. A good result may be obtained if the rods A C and
Transcript says .—“ A young lady in & house on Louishurg | B Darr made cqual to, or at least not much shorter than, the
Square the other day ia passing through an entry perceived a |link A B. The dimensions of the T-shaped lever are casily
suggestion of fire, a smell of comething burning, sufficiently | found by first sweeping the circle Z Z of the proper radius,
out of the common course to arrest her attention. Finding [ then drawing the chord A B of a length equal to that of the
the furnace fice and goft-coal sitting-room fire with nothing | link. and sweeping twoarcs, a @ and ¢ b, from A and B, with
unusual to account for this smell ot fire, she continued to the | radiiequal to the length of the guiding rods. If, now, the
front drawiong-room, Now the forenoon was bright, the cur- | chords A E and B E (E being the vertex of arc Z Z) are per-
taic and shdes withdrawn, go that the rays of the sun were | pendicularly divided in two equal parts by the hnes C X and
hotly streaming in at the windows in full blaze upon the | D L, then the respective points of intersection C and D, with
centre-table, where rested a round-top glass paper-weight, | the arcs a a and b b, together with the vertex E, represent the
under which & mass of papers lay. Here was the fire, The | three characteristic joint centres of the middle picce, The
papers were burning smartly. She disposed of them in the | application of this arrangement is not restricted to Stephen.
grate, and taking up the glass found it burnieg hot; acting | son’s link motion only, as it may be applied to any other ex.
asaburning glass, it had concentrated the rays of the sun | pansion gearing in which a link is used.—See page 278.
scfiviuutly tu cause combustion. It should be told that the
pper bottom of this glass was for some reason gone - either

worn off or torn off.” TO INVENTORS.

- C. B. G, in the Scientific American,lays down the following
masxims for the guidance of inventors ;—

1. Know defintely what you want to accomplish, stick to it,
and let other matters go, for the time.

2. Post yourself thorougzhly as to the laws governing the
action of each part of your machine.

3. Always b ar in mind that whatever is gained in time is
lost in power, and vice versa.

4. Thiuk over every machine, of a nature similar to yours,
which you have sven , and when your idea is clear in your
head, compare it with those of inveutors who have preceded
you 1n the same line.

5. Be sure that the cost of your device will not prevent its
use,

6. Avoid all compl cated arrangements ; make every machine
of as few parts as possiblo,

7. Imagination, judgment, and memory are the faculties to
emplny., Imagiuaiion will bnng forth new forms and actions,
judgment will compare them with other devices and determine
their relative value, and memory will store up the results for
future use. J

A urse cuttlefish (according to Mr, Harvey, of 8t. John's,
Newfoundland), was 1ccently observed by two fishermen off
the Newfoundlan { coist. At first sight it appeared like a
large satl or the débris of & wreck. On reaching it, one of
the men struck 1t with hisgiff , when it immediately showed
sigas of if», andd r arcd a parrut-like beak, wh ch, they said,
wasas bizas a 6-gallon keg, with which it struck the bottom
of the boat violently It then shot out from about its head
two huge arms and began to twine them round the boat. One
of the men seized & small axe and cut off both arms as they
lay over the gunwale ; whereupon the fish backed off toa
consulerable distance, and ejected an immense quantity of inky
flud, that darkencd the water for a great distance round. The
mea estimated the body to have been 60 ft. in length and 5 ft.
n dameter  One of the arms, which the men brought
sshore, was unfortunately destioyed, but a clergyman who saw
nassured Mr tiarvey that it was 19 in, in Ciamecter and 6 ft.
tileogth  Tho other arm had 6 ft. of its leagth cut off before
leaving 3t Jonn's ; the remainder which measured 19 ft, in
length, is about 3 in. in circumference, except at the extrem-
ny where it broadens like an oar to 6 in.in circumference.
The largest of the sucking discs was an inch and a quarter in A rarorx English Colapany is about to open an iron mine
demeter. The men estimated that they left about 10 ft. of | near Lyndhurst, Ons. Operations will b carried on which wail
the arm aftached to the body of the fish, which would make ‘ involve the outlav of large sums of mouey and the employ-

wabout 35 ft. long. ment ofa considerab.e number of hands,
S n——— TP i w
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