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THE BRITISH NAVY.

Immenss excitement was caused in England near
the end of last year by statements being brought
forward by skilled and competent authorities that the
navy of Britain was not nearly powerful enough to
uphold its supremacy with other nations. So persis-
tently and, seemingly, well founded, were the state-
ments put *forward,——statements that were well sup-

- ported by 1ots and tigures—that the Government were

forced to pay some attention to the outery, and acoord-
ingly formed a Committee of enquiry under the presi-
dency of Lord Ravenmsworth. The result of their
deliberations was that, although there was not much
cause for alarm, gtill the British navy in many respects
was not up to the standard of efficiency that a Mar-
itime power, such as she is, ought to be.

When we reflect upon the vast possessions of Britain,
scattered as they are over the globe, and also on the
fact that it is chiefly owing to the immense commeree
done by Britain, that entitles her to be called the first
nation of the world, one wonders at the apathy shown
by the present and past Government’s on s subject
such as this. This subject is one of vital importance,
because if Britain is not prepared to support and pro-
tect her immense mercantile marine, her commeros will
decline, and her importance as s nation of the world
will be greatly lessened. It is therefore, gratifying to
learn that the agitation on this subject has, in some

. measure, produced satisfactory results.

« Engineering,” commenting on the Admiralty pro-
posals, says:—“The programme laid down is quite

insufficient for the purposes of the country ; while the
manner in which it is proposed to be carried out is in-
excusably dilatory, and inefficient. Five years is the
most sanguine estimate that can be found by tha

. Government of the time that will be occupied in carry- -

out there present proposals, But judging from the
slowness with which they argto be carried into effect,
even this unnecessary length of time will probsbly be
exoeeded.” This is rather strong language to use when
we consider that the Government have resolved to ex-
pend not less than $30,000,000 in addition to what
had been already proposed. That sum will be expen-
ded in building four ironclads, two torpedo rams, five
belted cruisers, two * scouts,” and thirty torpedo boats,
besides maval ordnance, and coaling stations. These
facts should surely show, on the part of the Admiralty,
an awakening to theit’ responsibility.

One point, on which all who have interested them-
gselves on the matter are agreed, is the time taken in ||
building any ironclad is, far too long, and one reason ||
for this is that they are all built in Government dock-

It is contended that if they were built by con-
tract, the time taken would be considerably lessened, ||
and the work done be more satisfactory. |

The latter is, of course, much more important than
the former, and one might overlook the length of time
that is usually taken to comstruct an ironelad provided,
when they were completed, that they gave satisfaction.
But such has certainly not been the case, as has been
sdmitted by the Admiralty Committee, as, for example,
when they reported on H.M.8. Inflexible, in which re-

they recommended that no more ships of that
class should be built, which recommendation, however,
has not had the desired effect, as similar ships have
sinoe been built. It is to be hoped that the Imperial
Government will give more attention in future than
has certainly been the case in the past, to her navy,
which, in times of war, is expected to protect not only
Britain, but her vast Colonies, -
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RECENT USES OF ELECTRICITY.

It is diffirnlt to realise that the telephone is barely eight
yearg old. The first conversation over a wire occurred Oct. 9th,
1876. Little was then thought of it, scarcely more than of
that wonderful but now forgotten toy, the phonograph. The
notice of an astonished man of science from England first gave
the ¢ far-speaker’’ wide publicity, and then within a half-
dozen years it has made great progress, which we have not seen
exactly reported. Its use is growing, in every civilized nation,
and the distance over which it is effective is lengthening, until
sanguine inventors believe that a voice can soon be heard be-
reath an ocean, as indeed it has been one-third across America,
The use of the telephone may grow as surprisinglv as did the
telegraph, but at most its field is, if not exactly limited, at
lenet well defined.

With storage batteries, however, the case is different. The
uvseg of ‘“ power” are illimitable and innumerable, and when,
about 1881, it was declared that a fireless motor could be car-
ried in a chest, great thines were hoped and promised. Great
things, tno, have been dove. An omnibus has been driven
through the streets of Paris conveying its own power. A
Yarrow launch has been driven six hours at a high speed. A
tricycle, weighing only four hundred pounds all told, has been
vrorelled at the speed of a cab. The balloon which, it was de-
clarcd the other day, had solved the mystery of steerage in an
¢ gir-way,"’ 8o to speak, was moved by ‘‘accumulated” elec-
tricity. Torpedoes have been driven and guided by these
boxes of forre. These things are wonderful in themselves, and
more wonderfnl in their promise. Yet the *storags’ or
““accumulation * of electric energy is not a success, berause it
is too costly. Engines are cheap and last indefinitely. Storage
batteries are costly and will wear out quickly. So long as this
continues no storage battery can compare, under ordinary cir-
cumstances, with an extra engine full of steam and a banked
fire ready for instant use. The trouble is not one of principle ;
it is merely a question of cost and detail, and may be solved at
any time. When that time comes the wonders of electricity
will be iudefinitely incrensed.

The transmiscion of power by electricity has been reported as
measurably solved by M. Duprez, in France. The French
Institute examined his invention in 1883—too recently, it will
be observed, to expect as yet any practical results—and
reported that he delivered one-half the original power at a dis-
tance of 38 miles. The waste i« great. Yet, when it is con-
sidered how great is the economy and convenience of substitut-
ing ore central source of power for many less ones, the per-
centage of loss is endurable. The problem is double—to
transmit power in sufficiently large quantities for a factory and
over considerable distances. There is little difficolty in tran-
smitting small amounts of power for consid-rable distances, or
considerable prwer for short distances. It is a question of con-
ductors, and M. Duprez, according to the Imstitute, *¢ vastly
exceeded everything previously accomplished by the greatness
of the transmitted power compared with the resistance of the
conductor.” 1If this be strictly true, the steam and iron horse
mav get a rest, .

The first electric railway for the carriage of passengers was
seen at the Berlin Exhibition in 1879, 8| ortly after, 82,000
passengers were carried at the exposition at Paris. They were
not exactly toys, and yet they were not full-fledged. The
distances were short, and the gauge was ridiculously narrow.
In May, 1881, an advance was made by the opening of an
electrical railway in the suburbs of B-rlin. It was 3 miles
long, and the speed had risen to 30 miles an hour. The next
electrical railway ran to the Giant’s Causeway, in Ireland.
There are also little roads in Austria and Holland and under
the Thames. The last was successfully opened in Clevelund,
Obio. America is not usually so slow in using new things,
nor have her inventors been backward in atticking this prob.
lem. Daft and Edison and Field kave each declared their
systems perfect. But we believe no electric locomotive has
yet earned a dividend. Dynamos seem to be like racehorses
—neither handsome nor very us-ful at low speeds. When

they are harnessed and brought down to practical velocities-

the{e:re at & disadvantage. Obviously a locomotive which
its best results only when rivalling the speed of a gale leaves
something tq be desired. Where such speed can be used
ssfely (as upon a miniature track designed for the carriage of
percels, such as, for instance, mails), extreme rapidity can be
obtained, Mr. Danchell has devised a single-track railway of
this description, upon which he proposes to make 200 miles
an hour. Perhaps no department of electricity promises better

than this one of transportation, although as yet it lags adittle
behind its fellows.

Nothing has yet been said of the electric light, partly be-
cause it is so familiar to every one. We were the pioneers. It
was not uuntil the last days of 1880 that some of the streets of
New York were lighted by Mr. Brush, and on September 5th,
Mr. Eflison’s in-door system was tested in the 7T'imes offices.
Soon afterward the system was extended upon a scile not yet
equalled anywhere. ~The light is perfect. The theory is per-
fect. And yet we hear of no more *installations” upon a
acale equal to the operations of even a small gas company.
The u-e of the electric light for photography is growing.
Excellent effects are got from it in any weather, but it is always
costly and cannot aulways be had. A year or two ago Professor
Bell was said to have deposited at the Patent Office a sealed
description of the method of ‘“seeing’” —that is, we suppose,
of transmitting im by electricity. Two of our professors
promptly declared that effocts of light could be sent over a
wire by using mosaics of selenium, each section at one end
being connected by a separate wire with the corresponding
section at the other end. The currents of electricity tran-
smitted would then depend upon the amount of light falling
upon any given bit of selenium, and the corresponding distant
fragment would register the result. Since then Mr. Bell has
giveu no sign, and we are forced to believe *‘seeing by wire **
is yet a philosopher’s dream. That it must be always so is a
hasty conclusion in view of the seemingly impossible deeds
already done by the aid of the ** virtue,” us it was early called,
which men have subdued without understanding.—Ex.

———t

CARE OF BOILERS IN THE NAVY.

At a recent meeting of the Naval Institute, Assistant
Engineer W. M. Parks, U. 8. N., read an interesting paper on
¢ The Care of Boilers in the Navy.” Mr. Parks assert-d that
it must be evident to any one familiar with the suhject that
the lifetime of boilers fitted to the vessels of our Navy is too
short, and that the cost of repairs during their brief period of
service is far greater than the nature of their duty would se-m
to warrant. The boilers are well built, of the best material,
therefore maximum efficiency and length of service ought to
be expected from them. It is generally conceded that these
expectationsare not realized.

The rapid deterioration of naval boilers is attributed to rapid
and disastrous formation of scale on the heating surfaces. In
some cases, before the boilers have made one cruise, they are
choked up with scale. The familiar results follow : —leaky
tubes and burned sheets, with consequent expense and delay.

There is no reason why naval boilers should not last quite
as long or even longer than ordinary marine boilers, unless it
be that they are sugjecwd to harder usage. Ordinary marine
boilers, well cared for, enjoy a tolerably long life of efficient
service. The question is, Why are not our naval boilers
equally efficient and durable ¥ The explanation given in Mr.
Parks’ paper is that a standing order to naval engineers pro-

1
hibits them from using boiler of a density exceeding —?-
2

To work within the limit of concentration, an engineer has
to use the blow-off cock very frequently, the waste of water
being supplied from the sea. The sulphate of lime present in
the sea water is then deposited on the heating surfices,
Atlantic steamers frequently wake a voyage of ten days with-
out opening a blow-off cock, but the concentration of salts in
the water will often reach a density of 4y or 4y ; yet they do
not deposit much scale, because the quuntity of scale-making
materiuls is dependent upon the qnantity of fresh sea water fed,
which is carefully restricted. Were the methods followed by
well-managed merchant vessels permitted in our Navy, it ig
believed they would result in material saving to the nation and
over supply of red tape alone, prevents the change from being
made at once.—Ez.

——— e

TILE navements for streets are being tried hy the authorities
of Berlin. The tiles are molled into blocks 7-8 inches square
and 8 9 inches thick, and impregnated with bituminous pro-
ductsup to 20 p. c. of their volume. They are lsid on con-
crete 6 inches thick, and the spaces between them are filled
with hot tar.
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NEW INLAND AND SHIP CANALS.

For upwards of a generation after George Stephenson gave
the world its first railway, canals every year declined more and
more in importance, as a medium of traffic, OFf late years,
however, public interest in this mode of communication has
everywhere revived, and caual property which had so long
been in a depressed and languishing conditinn has been steadily
improving in value, This result several circumstances have
conspired to bring about. As regards ship canals intended for
ocean going vessels, the change is of course due to the magui-
ficent success of the Snez Canal, which brings Europe some five
thousand miles nearer to the East. The stimulus which the
triumphant issue of M. de L+sseps’ bol | enterprise has impart-
ed to this class of waterways is evident from the number of
great schemes of a similar character which have since been pro-
Jjected. The constructor of the Suez Canal is himself pushing
on, with his characteristic energy, the cutting across the
Isthmus of Panama, which is destined, ere many years hgve
elapsed to revolutionize the extensive commerce of all !:he rich
countries bordering on the western shores of the emtire con-
tinent of America. Another great work of this kind, which
has alrealy made considerable progress, is the ship canal across
the Isthmus of Corinth. This work, which is being carrie
out ander the auspices of the Greek Government, will be com-
pleted within a couple of years, and will bring Constantinople
and all the ports of the Black Sea and Sea of Azoff nearer to
all the countiies on the shores of the Western Mediterranean
and Western Europe generally. A third instance is the great
sea canal which has just been completed in the Gulf of Finland,
It was originally projected by Peter the Great, but, like the
Isthmus of Corinth Canal, which itself was actually began by
the Roman Emperor Nero 1,800 years ago, the ides was allowed
to lie dormant until the example set by M. de Lesseps on the
Isthmus of Suez inspired statemen and commercial men slike
with the requisite courage to undertake the work, In addition
to these three great projects, one of which is realized and the
other two are now in process of realization, there are severa
other schemes of a similar description alread befors the world.
There is first the Manchester Ship Canal, wxich the energetic
men of the cotton metropolis intend sooner or later to have in
aEite of all that the merchants of Liverpool can do to thwart
them. Then there is the important canal which Germany,
after five-and-twenty years of deliberation, has at length de-
cided to construct across the province of Holstein. This cat-
ting will run from the Mouth of the Elbe near Glitckstadt to a
point on the Baltic coast near Kiel. The canal is to be of such
dimensions as to enable the largest vessels in the German navy
to pass through from the North Sea to the Baltic, and vice versd.
It will be of the geatest benefit to the large shipping trade be‘i
tween England and the Baltic ports, and will save the long an
dangerous voyage round the Peninsula of Jutland, for all ves-
sels starting from ports south of Newcastle. ~The only fear :e
have is that the German Government may be tempted to fix the
dues for foreign ships passing through the canal at too hlghl‘
tigure, This would be a mistaken policy, but as it would large J’
diminish the dividends of the shareholders the evil would,
doubtless, cure itselfin time.
going vessels is the canal projected across the Peninsula o
Florida, which will shorten the passage between the various
ports of the Gulf of Mexico on tke one hand aud those both of
the eastern portions of North America and Europe on the
other, With reference to iuland navigation, the ncreasing
traffic is due chiefly to two cauges : first, the cheapness of cou-
veyance by boat as compared with the high and often almost
prohibitive tariffs of the railways; and, secondly, the intro-
duction of steam as the motive power in place of the old system
of traction by horses. The use of steam tugs towing l-rge
barges and vessels up to 500 tons burthen is everywhere B‘I""‘
ing on navigable rivers, and some of the canals "°J°°t§° (f’:
the Continent are ictended to accommodate this class o c;'l t.
Among the most impoitant of the new schemes is one for &
ocanal to connect the Danabe with the river Qder In'A\utl;:
Huugary, and Germany a strong movemeat bas b’?‘; m;';)lli‘h
ated 1n favour of this plan which, when realised, wil el:ecween
& complete system of inland water eomdmmoauond Bultic
the Black Sea on the one haud and the North an i‘;i ‘h
S.as on the other, The Danube aud Oder Canal, 'e.:h
will be wide enough to enable 500 ton ve:sels Uf P‘:g s
other without hindrance, will be 171 miles in leng tod b
width at the bottom will be 50 ft. 1t will be mte‘rsec Th{
eighty.four locks, each 26 feet wide, and 215 feet long. to
course of the canal will be from the Daunube, near Vienns,
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Another great waterway for m;

the river March as far as Preran, thence up the river Botschwa
Weiaskirchen. From this stream np to the watershed line and
down as far as the Oder will be the heaviest part of the cutting,

—Ea.
HOW RUBBER BOOTS AND SHOES ARE MADE,

Did you ever see any crude rubber, and have you any i
how it is gathered and worked ! There are tweity or {hi?:;
varities of erudg rubber, varying greatly in quality, and of all
these the best is known as Para, a South American product,
obtained in Brazil, about 1,800 miles above the mouth of ths
Amazon. It is called Para from the city of that name from
which it is slnp‘;:d to foreign parts. The gum is gathered by
tapping the rubber trees, as we tap maple trees for sap for
maple sugar. The sap is gathered into a large pot into which
the native dips a flat wooden gtddle, to whicE gum adheres.
He withdraws the psdd_le anq olds it in & smoke made by
burning palm nuts, which dries and cures the film of rubber
on the paddle. He then dips again, and smokes again, repeat-
ing the process until he has on the paddle a bunch of gum
weighing several pounds, Then he splits the ball or roll to get
the paddle out, and it is ready for market.

These natives are not models of honesty, however, as these

" chunks of gum frequently contain palm nuts, rubber nuts,

pieces of iron, or are freely mixed with sand to add weight,
which often causes the manufacturer great tronble. The public,
or a large share of _the public, have an idea that crude rabber
gum comes somethmg like tamarac, and that it is melted and
cast into whatever form is desirei; but this is not trae. A
rubber shoe factory is not a foundry ; it comes nearer being a
printing office. ,

These chunks of rabber are sliced into steaks, you might say,
by sharp knives revolving rapidly and kept conatantly wetted.
When one of these knives strikes an iron spike, there is apt to
be *“ music in the air.”" The operators are on the lookont, how-
ever, and accidents are so thoroughly guarded against that they
are very rare. These steaks are then put into a chopping ma-
chine, where they are made into an article closely rasembling
bon'dingl house hash, only that this hash is the atraight goods,
except that it needs cleamn&. The small pieces thas formed
are then snt throngh a machine which makes mince meat of
them, and at the same time waslies out all the dirt and sand.
This (not the dirt and sand) is now shoveled into a rolling ma-
chine which compresses the mass into rough sheets. This is
the first process. These sheets are then taken to another
building aund put into a steam drying room, where they remain
aboat three months to free them from all moisture.

By the drying process they lose from 15 to 80 per cent of
their weight. 1f the least moisture remains in the rabber when
made up into shoes, the heat of vulcanization causes its expan. .
sion, and consequently causes blisters in the stock. The dry
gum is then run between heavy iron rolls, heated by steam,
called grinders, by which it is softened to permit the admixture
of the valcanizing material.

Rubber in its natural state is unfit for use, and Goodyear's
process of vnlotnl‘n_tion. by the aid of sulphur is necessary to
utilize it. This mixing is done by running the ground rubber
through still another series of rollers, which press the rubber
and sulphar together in one soft, fine body, which is finally
run through a_calender, between great steel cytinders ; the
mass is pressed out into long smooth sheets of any desired
width or thickness. Then comes the priating progess. These
sheets are fed through steel cylinders on the face of which is
engraved the J)ctwrn. for sole, heel, and upper desired to be
proddeed, and thess impressions are as clearely printed on the
Tabber as this type impression is on this paper.

Then the.sheets go to the cutters, who cut out the different

rts and send them to their respective departments. Tue
f:nting is done similarly to that of other shoss, except that the
parts are all put togsther by rubber cement, and, before
removal from the last they are placed in the vulcanizing ovens,
where they are subjected to a degree of heat that transtorms
the various parts into a homogeneous mass in the shape of &
boot or shoe with a seam, nail, or peg, Then, if a dall finish
is desired, the last is removed, and the goods are ready for mar-
ket. Otcherwise they are varnished to give the bright finish,
and dried, when they are ready.—Ezx.

——t——

A MONSTROUS earth worm, six feet five inches in length
and proportiouately thick, has been sent from Cape Colony,
Africs, to the Royal Zoological Society of England.

35
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STEAM “FAIRBAIRN” CRANE, FROM A PHOTOGRAPH OF A CRANE CONSTRUCTED FOR THE
BRISTOL DOCKS.
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- FERRY BETWEEN BENICIA AND PORT COSTA, CENTRAL PACIFIC RAILWAY,
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THE CENTRAL PACIFIC RAILROAD FERRY.

Until recently, traius running to and from Oakland upon
the Central Pacific Railroad, were compelled to make a some-
wide detour to skirt the eastern and southern sides of Pablo
Bay, which is one of the indentations of San Francizco Bay.
Osklands is situated immediately opposite the city of San
Francisco that stands on the north point of the narrow strip of
land forming the western enclosure of the bay ; the distance be-
tween Oaklands and San Francisco is about five miles. Some
thirty-five miles to the west, and a little to the north, Pablo
Bay contracts until the distance between its north and south
banks is only about two miles ; this contraction forms the
Straits of Carquines, and on each side opYosite each other,
are the towns of Benicia and Poita Costa. It is at this point
that the Central Pacific Railroad Company have established
the ferry which forms the subject of the illustrations, By
means of it the circuitous route around Pablo Bay is avoided,
and passergers are taken direct to Benicia and thence to Oak-
lands, the terminus of the railway. Fig. 1isa longitudinal
section of the feiry, showing the nmnﬁement of the stage by
which the trains are transferred to and from the boat ; this
part of the work is also shown in Fig. 2. Fig. 8 is a transverse
section of the f.rry, and Fig. 4 is a plan showing the general
arrangement of the boat as well as of the sidings and approaches.
Fig. b is a perspective view of the boat, and Fig. 6 is a sketoh
of the whole work, .

The ferry, which is named the Solano, is a vessel of 3,640
tons, and is of the following dimensions :

. ft. in.

Length of main deck cere 494 8
* bull .... 408 2
Width overall _ .... ... us 0
" between wheel casings. ... 64 0
Hei;htnmidnbm 18 6
* at ends Snnn 15 9
Draught when loaded veee 6 6

The boat is propelled by two separate vertical beam engines ;
they were built by Messrs, Harlan and Hollingsworth, of Wil-
mington, Delaware. The cylinders are b ft. 2.24 in. in diame.
ter, and 11 ft. .28 in stroke; each engine is intended to de-
velop 2000 H.P. There are eight steam boilers, each 7 ft. .25
in. in diameter, and 28 ft .24 Jong. They are made of steel,
and have 143 tubes 8.94 in. in diameter, and 16 feet long ; the
total heating sutface is 19,630 square feet. The wheels are 80
ft. in diameter, and have 24 floats ; each wheel can be worked
independently of the other. It will be seen from the engrav-
ings that the ferry has four lines of rails, and as tbe}v extend
from end to end, there is sufficient accommodation for forty-
eight freight cars or twenty-four passenger cars, with locomo-
tive and tender. The boat is chiefly for passenger service,
freight being taken by the old route, and transferred at Qak-
lands to finish running to San Francisco. As the amountof
freight thus carried is very considerable, the service is an im-
portant one, and the boats are large enongh to carry a number
of wagons, which are unloaded in the San Francisco depdt.

The general construction of the Solano is indicated in the
illustrations. Beneath each line of rail runs a deep Pratt
truss, the top flange of which is attached to the deck, and the
bottom to the hull of the boat ; the latter is divided by bulk-
heads into twelve compartments. There are four balanced
rudders st each end of the vessel, 10 ft. 6 in. long, and 6 ft. 6
in. high : those are worked by hydraulic steering gear, but can
be actuated by hand when desired, The pilot house is more
than 40 ft. above the deck. The stages for embarking and
disembarking trains are massive iron structures, 98 ft. 6 in.
long, and weighing 150 tons. They are provided with four
lines of rails,and are controlled by hydraulic gear to adapt their
poeition to the rise and fall of the tide.—ZEng.

ey el G et

ASPHALTUM.

In considering the history of the artificlal materials emplo ed
for constructive purposes, we find that the necessities of earlier
times were fully met by the use of tiles, asphaltum and con-
crete ; and these, it would seem, if properly used, are- quite
adequate to the wants of our own times. It is worthy of
remark, however, that asphaltum, which was largely employed
in ancient times as a cementing materis], and which has proved
itself (from relics of highest antiquity) to be a most urable
material for this purpose, should have fallen in o comparative
disuse among modern nations. There is no material which is
be:ter fitted, by reason of its plasticity, tenacity, impermeability
to water and indifference to avmospheric influences, to be em-
ployed for terraces, foot walks, roadways, hydraulic construce

e —/————
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tion. etc. An admirable substitute for the asphaltum of the
ancient builders is found in the bituminous limestones, which
in some parts of Enrope are extensively employed for the
above named uses. The city of Paris hus introduced this ma-
terial perhaps more larg-ly than any other for paving its more
prominent boulevards and avenues. For this purpose the as-
phaltic rock is first roasted to render it triable, then reduced to
powder, and introduced, in small quantities at a time, into a
vessel coutaining some bitumen. hen the mixture has at-
tained the proper consistency, previonsly heate 1 sand or gravel
is added in suitable quantity, and the thoronghly mixed
material is thereupon either introduced into moldsand allowed
to harden, or is at once spread in place.

The asphaltic rock which is found to make the best cement
is that of the Val de Travers, in the canton of Neufchatel in
Switzerland, which contains about 90 per cent of calcium car-
bonate and about 10 per cent of bitumen.

The admirable qualities of asphaltum for roadways in cities
have come to be universally admitted, and the beautifal speci-
mens of such roadways which may be seen in Paris and other
European cities, is the theme of unstinted praise of observant
tourists from our own less fortunate cities. What these
superiorities are may be well worth a brief consideration. The

nuine rock asphalt pavement, as seen in its best examples in

rench and German cities, is smooth-surfaced, homogeneous,
hard, tough and elastic. It affords a minimum of resistance
to dranght and the minimum of wear to vehicles. In point of
security of foothold it affords ordinarily, wet or dry, sufficient
friction, although when covered with ice it becomes very slip-
pery. It has been observed that while one horse in 1,308 falgs
on a stone-faced street, but one in 1,409 falls on asphalt. On
levels and easy gradients, therefore, the asphalt roadway may
be considered the equal of stone in the matter of foothold for
horses. On steep gradients, however, while affording a mini-
mum of resistance to draught, it does not afford suffizient foot-
hold, and hence for such situations, especially where heavy
treffic must be provided for, it must be discarded in favor of
the small granite block, which for such locations has come to
be looked on as the only adequate rondway. In another par-
ticular, namely, in respect to noise, the asphalt roadway has

reéminent merits. The noise from an asphalt pavement
18 only a slight clicking of the horses hoofs; the wheels give
out no sound thereon. It is absolutely dustless, and hence
produces no mud. Its wear on traveled streets has been
estimated at about one-25th of an inch per annum, and even
this diminutive lessening in thickness has been by some esti-
mated to result from compacting rather than from abrasion or
wear. ~Being absolutely impervious, it absorbs no unwholesome
liguids, and gives out no noxious vapors, consequently is
always pure and clean when its surface defilement has been re-
moved. 1ts merits from a sanitary standpoint in this respect
cannot be too highly extolled, and deserve more than the pass-
ing consideration we can here devote to it. It may be readily
and thoroughly cleansed by scraping, sweeping or washing.
As regavrds durability, asphalt roadways can compare favorably
with any others. Neither heat, cold, attrition, nor hammer-
ing sensibly affects it. In respect to the case, rapidity and
thoroughness with which it may be repaired, it has no equal.
In respect to cost, it may be ranked with the granite road-
way, though in Paris its cost is about one-third less than
granite. : )

We have dwelt at some length on the properties of asphalium
for roadways, for the reasou that American citiesare, as a rule,
woefully bebind the age in the paving of their strects, for the
reason, probably, that it is so very difficult in this couatry to
apply the rules that hold good in private business transactions.
to public work. The result of this has been that the idea en-
tertained of an asphaltum roadway in this country, is associated
in the minds of most Americans with the abominations in
which coal tar figures largely in the place of asphaltum, and
which have not unfitly beeu daubbed ¢ poultice’” pavementi.
This association does grave injustice to the trne asphaltum
roadway, of which som fine examples may be seen in American
cities, and which will undoubtedly become more and more
generally adopted as it merits are made manifest. ,

Summing up the comparative merits of the several materiala
employed ior this purpose, we may say that while for very
heavy traffic granite blocks are the best adopted, and for ateep
gradients, wood ; for all other and general purposes, pavemenia
made from the natural rock asphalt, or trom true asphaltum
and bard fine gravel, or sharp sand, will give the most satis-
factory results.—Ex.
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THE NEW ORLEANS EXHIBITION.

The great exhibition which was opened with impressive
ceremonics on the 16th of December at New Orleans, will
doubtless take rank among the most importunt events of its
kind. It was originally proposed in 1882, by the Cotton
Planters’ Asscciation, as & suitable means of signalizing the
one hundredth anniversary of the cotton exporting industry,
but it gradually assumed the proportions of an international
industrial exhibition under governmental sauction and finan-
cial support. s

Every eff t appears to have been made by those in charge
of the enterprise to contribute to its success, and the participa-
tion of nearly all the nations of the earth has been secured.

The main {uilding, in which the machivery department 18
also located, covers an area of 33 acres, being 1,378 by 905
feet, or ove-third larger than the main building of the Centen-
nial Exhibition in Philadelphia. There are no partitions 1n
this building, and the machinery display occupies & space 300
feet in width—the whole length of the building.

The government exhibit, which is large and varied, is placed
in a special building erected for the purpose, 885 by 565 feet
in dimensions. Besides loaning ti e enterprise the sum of $1,-
000,000, the government has made a liberal appropriation in
order to permit the various departments and bureans to make
a proper display. In this building, likewise, the various
State exhibitsarelocated. There are also provided a horticul-
tural department, located in a special building of permanent
character, erected by the city of New Otleans, and 600 by 194
feet in dimensions ; and an art gallery, 250 by 100 feet, alio
designed to remaiu permanently after the exhibition.

The Mexican government has taken much interest in the
exhibition, and has erected a national building for the du]')l!ny
of its products and manufactures, 300 by 190 feet in size. 'he
contributions of Mexico, Central America and the West Indies
are said to be very large and constitute the principal attrac-
tions. One of $he immediate results of the exhibition will u:-
douotedly be the giving of an important stimulus to the trace
relations of the States of the Mississippi valley with the States
of Mexico, Central and Sonth America, which at present seem
to afford the most promising field for the growth of our foreign
* Although the participstion of Earopean countries will not

Althou e participation of Euro A
probably be made upoxlx> the extensivep:nle which made the
Centennitl Exhibition so attractive and instractive, there wi
nevertheless be a very large representation. The Gmu;
Eastern will bring a large portion of these exhibits over, &7
the great vessel itself will form one of the noteworthy sig
for the visitor. . the

The exhibition grounds are located in what is known “Tho
City Park, about four miles from the heart of the city. of
grounds Froper embrace 247 acres. They have & front_tlgﬂ
about half & mile on the Mississippi river, snd are readily ac-
cessible both by steamboat and rail. dmin-

The following classification has been sdopted by the sdm'n-
istration having charge of the enterprise : lst. Agricu 'mie 4
3ud. Horticulture ; 8rd. Pisiculture ; 4th. Oressnd Minerals ;
6th. Raw and Manufactured Products; 6th. Furniture anc
accessories ; 7th. Textile Fabrics, Clothing and .m-w!:)?h'
8th. the Indpstrial Arts; 9th. Alimentary Products; 10th.
Education and Instruction ; 11th, Works of Art.—Z=.

e el G B e et
STEEL BRIDGE IN SOUTH AFRICA.

The first steel bridge in South Africa, and the first bridge in
the Orange Free State, was recently built over the Cul:;di::
River between Smithfeld and Rouxville, 1t is of tlllelbOl:;' P
type, is in four spans 650 fect long, and the tot; R "ll)gve low
cluding approaches, is 1,200 feet. Ii stands 50 fee ‘t ove o
water mutk, and the lowest part of the lnpersf;lr‘:c 'nim s
feet above the highest water mark ever known. e ot on
12 by 80 feet, are of stone masonry laid in cement, lil: 350 tons
solid rock. The whole weight of the superstract ro : . taging
including all necessary timber. It was erected :n tohed from
made of steel wire ropes, one inch in dumeui. stre! e tho
pier to pier, with wooden trestles on top tu taks b wiu;:i
caused by the weight of each span. Th: qwht %t biteh or
adwitably, and the structure was complete w‘(;;ogninc}udinz
accident of any kind. K The bridge cost $160,000, b A
$5,600 duty paid 10 the colonial goverument for mate] y
was built by Messrs. Sorimgeour Bros., of Port E““.

IMPROVEMENT IN SHIP BUILDING.

Messrs. Langille & Westhover, of Mahone Bay, N, S., are
the proprietors of a new pitent granted to them, in the United
States and Dominion of Canada, for an improvement in the
construction of ocean goingships. One of its principal ohjects
is the saving and utilizing of the drainage arising from cargoes
of sugar and molasses, which can be saved in its original state,
free from extraneous substances, and which, on long voyages,
is said to amount to about ten per c-nt of the entire cargo. It
is also claimed that no acids will form in the bilge water, the
acids ususlly acting injuriously on the iron and Iastenings in
the ship’s bottom, and that the generation of noxious air and
unpleasant gaves will be avoided.

n conotructingethe hold of & vessel according to this improve.
ment care must he taken in the first place to calk the vessel
carefully and make it tight. The ceiling and inside skin is
also carefully calked from the keelson up to the air streak and
made perfectly water tight, and at the ends of the vessel there
are dead woods and timbers fitt d to the keelson, the ends of
the ceiling being fitted to those timbers and calked, by which
the fore and aft parts of the vessel are both strengthened and
made water tight.

In the bottom of the hold thick planks are set on edge and
extend out to the turn of the bilge. The plauks are set at a
distance of about twenty-two inches from one another through
the length of the hold, and are made ta, ring on their under
side to come foa point at the turn of the bilge. They are held
in place edgewise by substantial cleats, which are ‘spiked or
otherwise fastened to opposite sides of the keelson and also by
cross beams. Upon these b-ams rest removable flooring planks,
which are spaced apart to leave narrow open spaces. When
the vessel is used for shipping grain, salt or similar merchan-
dise in bulk, the openings are closed by strips. The top of
the thick planks is ahout three inches above the level of the
flooring, which enables the casks resting on their quarter
hoops upon the ribs formed by the planks to clear the flooring
with their bilge. The planks are eut away on their under
side to form apertures, throngh which the drainage that drops
down through the openings in the flooring is permitted to run
back to a well. There can be one or more of these collectin
wells, each consisting of a hollow block sunk down throngg
the eriling and tlmbers—_one on each side of the keelson—
formin%huins or reservoirs to receive the drainage, and from
which this may be pumped up whenever desired and filled into
empty casks which are carried for the purpose.

ith this arrangement should the ship receive a leak or hole
in the bottom, it can still be naviisted with safety and with-
out damage to the cargo. It will be a great security agsinst
loss of ships and cargo in cace of stranding, and is not liable
to damage her cargo by sea or bilge water. It is an ineffecinal
remedy sgainst the choking of rnmpc and ships becoming
water-logged, by which immense losses are so frequently sus-
tained in ordinary built veasels. These are some ot the advan-
tages to be obtuined by this system of construction.—Ez,

er—————t Pt re—
INVENTION OF GUNPOWDER.

In a paper recently read before the Shanghai branch of the
Royal Asiatic Society, Dr. Macgowan affirms the claims of the
Chinese to be the originato:s of gunpowder and firearms. This
claim was examined in an elaborate paper some years ago by
the late Mr. Mayers, and decided by him in the negative.
Dr. Macgowan admits that gunpowder as mow used is a
European discovery. Anterior to its granalation by Schwartz
its was a crnde compound, of little use in propelling missiles ;
this, says the writer, is the article first used in China. The
incendiary materials stated by a Greek historian to have been
ewployed by the Hindoos against Alexander's army are stated
to Kave been merely the naphthous or petrolenm mixtures bf
the ancient Coreans, and in early times used by the Chinese.
The *‘stink-pots,” so much used by Chinese pirates, are, it
appears, & Cumbodian invention. Dr. Macgowan states also
that as early as the twelfth or thirteenth ceutury the Chinese
attempted submarine warfare, contriving rude torpedoes for
that ‘purpose. ln the year 1000 an inventcr exhibited to the
then Emperor of China *‘a fire-gun and a fire-bomb.” He
says thut while the Chinese discovered the explosive nature of
niter, sulphur, and charcoal in combination, they were lag
gards in its application, from inability to perfuet its manufac-
tare ; 8o, in the use of firearms, failing to prosecute experi-
ment, t:;y are found behind in the matter of scientific gun.
nery.—ZEz. :
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THE GEOGRAPHY OF THE GREELY ARTIC
EXPEDITION.

The only definite statement of any value that has yet been
made public respecting the gecgraphical re«ults of the late
Greely expedition, apart from the ill digested notes that in
various shapes were obtained from members of the party by
agents of the daily press, is contained in the paper rcently
read by Lieutenant Greely Lefore the British Asscciation for the
Advancement of Science. From this paper we learn that the
g ographical work ot the Lady Frankliu Bay expedition nearly
('OVPI'lg three degrees of latitude and over forty degrees of
longitude. The successful issue of Lieutenant Lockwood’s
sortie, if s0 it may be termed, resulting in planting the stars
and stiipes on a point of the Northern Hemisphere some half
dczen miles nearer to the North Pole (vighty-three degrees,
twenty four minutes ; eighty-three degrees twenty minutes,
Markham, 1876), then the highest point ever attained by man
betore, hus added, it appears, nearly 100 miles of new cost line
to cur geographical kuowledge, and given to Greenland a
northward extersion of npwards of forty miles. Whether or
not Greenland exists as a large continental island, circuom-
sciibed in the north by about the eighty-fifih parallel of lati-
tude, or extends practically to the region of the pole itself, still
remains to be solved, although from tidal indications it would
seem as though direct intercommunication existed between the
land locked sea immediately north of the American continent,
and the ojen sea lying to the east of it. The farthest point
seen on the Greenland coast is estimated to be situated in about
latitude eighty-three degrees, thirty-five minutes north, and
longitude thirty-eight degrees west, or still some 450 miles
removed from the pole. There were no direct indications of a
¢ Jand’s end.” The interior of the country, seen from an ele-
vation of abowrt two thousand feet, showed a confused arrange-
ment of mountain masses, eternally clad in snow, or bound in
a perpetval ice cap. The immedi.te coast was in general high,
rugged and precipitous, receding in its geological conformation
—the rock consisting in great pert of schistose slates, with a
sprinkling of quartz—the shore line about Discovery Harbor.

Despite the very bigh northern latitude, neither vegetable
nor animal life was quite extinguished. Specimens of the
Artic pop)y and saxifrage were obtained from poritions north
of the eighty-third line. Traces of the Polar bear, lemming
and Arctic fox were obseived, and a hare and ptarmigan were
killed at the farthest point reached. The song of the snow
bird was also heard. An extraordinary occurrence was here
noted, in the existence of a piodigious *¢tidal crack,”’ or ice
fisstire, which wasfound to extend from Cape Bryant, all alorg
the coast, cutting the various fjordsin a direct live from head-
land to headland, and measuring from one yard to several
hundred yards in width. Soundings at this point failed to in-
dicate bottom at a depth of 800 feet.

Perhsps the most striking and interesting physiographical
feature presented by the Far North, was the couditiou of Grin-
nell Land. Between the heads of Archer and Greely Fjords,
for a distance of tome seventy miles, the vertical face of an im-
mense ice cap, with an average height of 160 feet follows closely
the e.st and west extension of the eighty-second parallel,
From the summit of Mouut Arthur, 4,500 feet elevation which
the leader of the expedition successfully ascended in the month
of July, the ice cap, with its secondary ““ caps,” was found to
cover an enormous area estimated at no less than 6,000 square
miles, or not very much less than half the area of Switzerland.
Many of the larger glacers trace their origin to this vast ice
mass. The country between the eighty-first and eighty:
second parallels, extending from Kennedy and Robeson chau-
nels, the westein branch of the polar sea, was found in the
mouth of July to be almost entirely free from snow. Lieut.
Greely repoits that in upwaids of 150 wiles’ travel in the
interior his foot never touched snow ! Vegetation, on the
other hand, abounded, and coutrasted sharply with the much
less luxuriunt vegetation of Capes Hawkes and Sabine, further
to the south. . Desd willow is stated to have been found dead
in sufficient abundance in some localities to be serviceable for
fuel. Saxifiages, gra:ses aund other plants flourished 1n such
profusion as to cover large ateas with a mantls of greed ; and,
ingeed, the valleys are described »s affording excelient pastur-
sge to the musk cuttle, which habitually irequent the region
ol the rea ceast duning the summer months. The reindeer,
which must Lave been plentitul at one time hereabouts, has
enurely diseppeared, huving either igrated or become ex-
tinet. As to the elevation of the snow liue, Lieutenant Greely
fixes it on Mount Arthur at not far from 8,000 feet, or on
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nearly the line corresponding to the average altitude of the
crest of Grinnell Land.— The American.

FIELD OF THE TELEPHONE.

Professor Bell is sanguine that the unsefulness of the tele-
phone has by no means as yet attained its natural limit.
Since the recent decision s' staining the patents of the Ameiican
Bell Company, h= his beeu devoting himself with assiduity to
experiments intend: d to improve the telephone, with the idea
of making it feasible to speak over longer distances than is now
possible. In a recent interview with a newspaper reporter, he
predicted that it would in time be as easy ‘¢ for a subscriber
in New York to call up a friend in Sin Francisco, and to en-
gage him in conversation, as it would be to c:l: another sub-
scriber to the telephone in the city of New York.” The ser-
vice between New York and Boston, by means of a circuit of
double copper wire,is now said to be working very satisf ictorily;
but Professor Bell thinks that all wires in cities should be
placed underground, that ¢ the efficiency of the telephone can-
not be fairly juiged and tested in a large city, where the wires
are supported on poles and buildings.”

Prof. Bell does not believe in the relay system for strengthen-
ing the current along the line, but believes that the sound can
be so intensified at the receiver as to bd heard in the remote
corners of a large room. As to this point, he says: ¢ We
find this difficuity—when the sound is intensified, it is at the
expense of distinctness and of perfect articulation. This fault
can probably be corrected in a measure, so that if persons desire
it they will be able to sit some distance from the telephone and
hear all that comes through the receiver, The transmitter
can also be made to convey sounds brought to it from a dis-
tance.”

Besides his direct experiments with the telephone, Professor
Bell has long been actively interested in efforts to promote the
education of deaf mutes. He has, in this connection, invented
an instrument for accurately measuring the haring capacity of
the human ear. It is composed of one stationary and one
sliding coil, between two horizontal rods, on one of which is a
graduated scale reduced to the metric system. A telephone
receiver is attached to the instrument, and the current is sup-
plied by a magneto-electric machine which has a wheel com-
posed of alternate sections of couducting and non-conducting
surfaces, by means of which the curient is rapidly and regularly
closed and opened. A musical sound is produced, which the
telephone receiver communicates to the ear. Holding the
receiver to the ear, the operator moves the sliding coil from the
stationary one, and as the distance between the coils increases
the sound grows fainter and fainter, and finally is lost altogether.
The scale on the side rod marks the point which the sliding
coil had reached when the souud ceased to be heard. If a
standard of normal hearing capacity can once be obtained, it
will be an easy matter to wmeasure the exact capacity of every
ear which is te:ted. Every element, by the use of this instra-
ment, is calculable.

Professor Bell has tested this instrument in some of the New
York public schools, and estimates that ten per cent of the
children attending them have slight defects of hearing. He
says that ‘“ une per cent of this number are so deaf that they
derive no benefit from the usual methods of instraction. * Tue
scholars kuow, of course, when their hearing is bad, but the
teachers, as a rule, do not,'and often think a child dull when
it is only deaf. If the teachers were aware of the iufirmity,
and understood it, the pupil whose hearing was defective couid
always be given a position in the room and classes which would
enable him to profit by the instruction whica he is now, in
many cases, losing. 1 find a great difference in the hearing
capacity of people. Some persons can hear equally well with
both ears, but most persons have a greater hearing capacity in
one ear than in the other. The heaﬁnq capacity ranges from
zero to an abnormal degree of acuteness.”

—_——————

SoMe idea of the extent of the London smoke nuisance may
be gathered by a glance at the statistics lately published of
the duration of sunshive in London and in the provinces for
1x83. Iu the city, doring that year, the sun shone for 974
Lours out of a possible 4,456 or an average of two hours forty

minutes per day. At Kew, in the same time, there were 1,484
hours’ suushine, or a daily average of four hows three minutes, '
while at Hastings the total was 1,825 hours, or exactly five
hours a day.
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LIFE RAET.

WE give illustrations of a life raft, which received the first
prize at the recent Tynemouth Naval Exhibiiion. It consists
as will be seen, of two similar hulls, or tubular chambers, con-
nected by a horizontal plaiform P along their whote length, and
joined at the ends, as shown in the plan, Fig. 1. Along the top
and bottom of each cham'er is a strip K, which serves either
as a keel or gunwale, according to which half of the hot, whch
is reversible, is above water. The bulls are made of 13 B.W G.
steel plates, provided with water-tight bulkheads B, as shown.
The deck is open, and for a ship’s boat is made of rove netw?l‘k'
80 that it can be lauuched wichout davits, and in any position,
it beiug a matter of indiff rence which side comes uppermost
in the sea. For special purposes, such as the Transport Ser-
vice, the boat can be made to open in half, along the horizon-
tal »xis of the hulls, so as to form rafts for artillery or troops.
As a life-boat, it was demonstrated during the Tynemough
Exhibition to be extremely efficient, not only being safe in
very heavy weather, but easily handled, and travelling fast
through the water. The inventors are Mr. A. Timmis, of 17
Great George-street, Westminster, and Mr. J. N. Hodgson, 19
Lmmet-street, Poplar.—Eng.

et el P Geesreretn.

‘SMALL TURNTABLE.

. The illustration shows a neat and good design for a small,
light turntable up to 15 feet diameter. The revolving top is
cast iron, with steel bush centre, and rails rivetted on ; there
are six wheels turning on spindles on outer frame.

——————— e

MANUFACTURE OF PORCELAIN AT THE ROYAL
WORKS, DRESDEN.

These works are at Meissen, near Dresden. The china for
ornamental pressing is not used in a clay state, but as a liquid,
slip-like, thick cream. This is poured into the orifice of the
mould left for the purpose, and then allowed to stand for &
short time ; when sufficient slip has adhered to the mould, the
remainder is poured back into the casting jug. The slip
having remained in the mould for some minut-s becomes suffi-
ciently solid to enable the workman to handle it. He next
proceeds to arrange all the pieces on a slab of p'aster before
him. He then trims the superfluous elay from each, an
applies some liquid slip to the parts, and so makes a perfect
joint, each part being fitted to its proper place, until the
whole figure is built up as it was before it was moulded ; as
each jomt is made, the superfluous slip is removed with a
camel’s hair pencil. .

The object is next propved with various strips of clai having
exactly the same shrinkage and is then ready for the oven.
The shrinkage or contraction to which we have alln led is one
of the most important changes, as well as one of the greatest
difficulties encountered in the art of pottery. The change will
be more or less, accordiLg to the materials used and the pro-
cess employed in making. Thus earthenware will not contract
80 mach as porcelain, and a pressed piece will not contract so
much as & ccst one. The contractions are sufficiently well
known to the modeler, and he makes allowance in the model
accordingly, the design being fashioned so much Jarger than is
actually required ; the shrinkage from the origina model t&
the fivished object being sometimes equal to 25 per cent.

The wure up to this point in all the stages of manufacture
we have described is most temder, and can only be handled
with the greatest care. .

The manufuctured objects being now ready for baking, are
taken to the plucing hause of the biscuit oven, where may be
seen some hundreds of seggars of all shapes and slu:;on:h:::

y are very 8 »
seggars, which are made of fire clay and a Cogx o brown
wares, when the fire is comparatively eaxy, may be barned
without any protection, as the fire or smoke-cannot xn)“::
them ; but ior porcelain or white earthenware these cases :he
necessary. The seggars are made of varions shapes to suit o
different wares. Flit round ones are used for plf)g?i;ait
china plate requiring i1ts own seggar and its ov:'n he ohit H
made of ground flint very carefully pl't‘P“"d’f‘g‘, ‘t° Cups
plute will take the exact form made 1 the bed of flint. lsep'
and bowls are pluced, & number of them together, ullltwaThage
gars, rauged on china rings to keep thew SUTMIERL O
rings must be properly covered with flit to preve

aduering to the ware burued upon them.

B e e e~ —

The seggars when full are piled one over the other most care-
fally in the oven, 80 as to allow the pressure to be equaliz-d ag
much as possible ; this is absolutely necessary, as when the
oven is heated to a white heut (calculated as equal to about
25,0000 Fah.) the least irregularity of bearing might cause a
pile to topple on one sids, and possibly affect the firing of the
whole oven, causing a great amount of loss. Culcined flint is
used for the purpose of muking beds for the ware, becauss being
pure silica it has no melting properties, and will not adhere to
the china.

The form of oven seems to have bzen much the same in all
ages, viz., that of a cone or & large beehive, A china oven is’
generaliy about 14 feet in diameter inside. It is bu.lt of fire-
bricks, and is incased several times round with bands of iron to
prevent too great expansion from the heat inside. There are
geverally eight fireplaces around the oven, with flues which
lead directly into the oven in different directions. A china
oven takes about forty hours to fire ; it is then left to cool for
about forty-eight hours. In order to test the burning, the
fireman draws small test cups through holes in different parts
of the oven made for the purpose. These tests show, botn by
contraction and the various degrees of translucency, the pro-
gress of the fire. The test holes are carefully stopped with
bricks, so that cold air cannot be drawn into the oven,

The porcelain having been burnt is now in the state called
biscuit ; it is translucent and perfectly vitreous. Having had
the flint rubbed off the surface and been carefully examined, it
is sent inte the dipping 100m.

The dipping room is supplied with large tubs of various
glazes, suitable to the different kinds of ware. The glaze is
really a kind of glase; which is chemically prepared of borax,
lead, flint, etc., that when barned will adhere to the porcelains
and will not craze or crackle on the surface. This glaze is
ground very fine (being on the mill for about ten days) uutil it
assumes the consistency of cream. The process of glazing is
simyle, but requires a practical hand, so that every piece may
be equally glazed and the glaze itseif equally distributed over
the surtace.

From the dipping room the ware is brought itito the drying
stove, where the glaze is dried on the ware. It is then taken
by women into the trimming room, where any superfluous
glaze is taken off, and defective places are made good. From
this room it is taken to the glosat oven placing house, where
the greatest care and cleanliness are required, as should any
dust or toreiga substance get on the glaze it will adhere in the
fire, and very likely spoil the piece.

The glost oven is of the same construction as the biscuit.
It takes sixteen hours to fire, and the tests are made in the
same mauner as in the biscuit oven. The average heat is
equal to about 11,000° Fah. In about thirty-six hours the
oven will be sufficientiy cool for the ware to be removed. It
is then sent into the white warehouse, where it is soited and
given out to the painters and gilders, to be decorated accord-
10g to the orders on the buoks. .

Visitors generally look forward with pleasure to the mys-
teries of the decorating department. It is interesting "to
watch the painters, some on landscapes, others on birds or
flowers or bupt.etﬂles. All are interested in their work, which
to the uninitiated may appear at first sight to be very un-
promising, the colors being dull, and the drawing unfin shed.
As the work advances, it will be better understood. Afier the
first *“ wash in " has been burned, and the painter has worked
upon it lor the second fire, the forms and finish, both in style
and color, begin to appear.

The colors used are all made from metallic oxides ; thus
copper gives green and black ; .cobalt, blue; gold, purple;
iron, red, etc.,

The painters are trained from about fourteen years of age
under special instructors ; they thus acquire a facility of draw-
ing and general manipulation of the colors which is found
alwmost impossible to attain at a later period of life.

The gilding process is carried on in rooms adjacent to the
painting. The elaborate and finely excented patterns in gold
are all traced by the hand. The workmen require special
training for this department slso, correct drawing and clean
fiuish being absolutely necessary. For the purpuse of getting
correct cucles aud speedy finsh on eircular picces, a simple
mechanical contrivance is used. A small table or atand with
a revolving head receives the plate or saucer or cap, which is
carefully centervd s0 a8 to run truly. The time required for
enamel kiln Lring iy about #ix hours,—Potllery Guaette.
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DESIGN FOR A SUBURBAN RESIDENCE.

The Manufacturer and Builder seldom gives its readers a
design for a more attractive and comfortable house than that
illustrated this month. The compact arrangement of all parts.
and the simple yet effective treatment of the exterior, make
possible a great deal of room &t comparatively low cost.

Everything in the interior arrangement is suggestive of great
comfort, and the attention given to certain details makes the
house one of high class. Thus, the hospitable entranse hall,
with its open fireplace and broad staircase, the places for a
cheerful open fire in all the downstairs rooms, the complete
separation of kitchen from dining-room by means of a butler's

antry, the position of the back stairs and the situation of the
galhq(‘om, where least possible plumbing work is necessary,
are all indicative of careful thought given to the plans. Then,
too, there are pantries and closets in abundance downstairs and
upstairs. Each bedroom has its own closet, and in addition a

ood closet is placed at the end of the house for storage of
finen, ete. .

The reoms are all large and well lighted, and in addition to
the smaller windows in the entrance ball, a large double win-
dow on the landing between the first and second stories throws
light down into the entrance hall and serves to well light the
upper hall.—Ezx.

P e

PRESENT AND FUTURE OF THE ISLAND OF
MADEIRA.

There are few colonial possessions so justly celebrated as the
little island of Madeira, which lies in the Atlantic Ocean, 270
miles north of the Canary Islands, and at about an equal dis-
tance from the coast of Morocco. Madeira was discovered by
the Portnguese navigators Joan Gonzaivez, Zarco and Tristan
Vaz, in 1420, a year after its small sister island, Porto Santo,
had been taken possession of by them. Madeira was at the
time so densely wooded that the Poituguese set fire to the tim-
ber, and this destruction continued until, after a couple of
years, not a vestige of forest was left. The ashes of this vege-
tation may, together with the volcanic nature of its fertile soil,
have contributed much to prepare Madeira for viticulture and
that particular flavor of the grape which distinguishes it and
the wine made therefrom. A mountain range forms the back-
bone of the island at an average height of 4,200 feet, reaching
6,000 feet at some points. Being well watered, a system of
irrigation, which was soon introduced alter it became a per.
nanent Portugoese colony, has led to the splendid results
which agriculture has reaped from this favored spot.

The climate is very mild—Madeira being situate on the
border of the tropic—neither too moist nortoo dry, and <o even
that the island has become the favorite resort of invalids suf-
fering from palwonary ailments. The marvellous cures effected
there have rendered this spot in mid-ocean justly famous.
Hence the European steamers bound to the West Indies and
Br: z11 mostly call there to leave and take passengers and at the
same time Joad the celebrated wine,

Madeira has a population of 130,213 souls and Porto Santo
of 1,738 ; when discovered, both were uninhabited. Funchal,
tl.e capital and chief port, has 21,000 inbabit nts,

The sugar-cane, which was noticed for the first time by'the
Crus der~ in the East in 1239, was introduced by the Moors

“into Spain and cultivated by them at Granada and Valencia in
1312, whenee, in 1425, the Portuguese carried it to Madeira,
where, in 1456, it was a flourishing crop, producing 120,000
ariobes of 25 pounds annually, Gradually the vine superseded
it, until in 1862, the oidium destroying the latter, it was again
cultivated, snd has continued a regular agricultural pursuit and
industry ever since.

The vine was introduced from Sicily, and proved such a suc-
cess that in 1547 the Malms'y of Madeira had become the
favorite wine at the Court of Spain. In 1646 there were ex-
ported 1,400 pipes, and in 1660 several Euglishmen settled on
the island foi the purpose ot viticulture. From that time dates
the celebrity which this wine acquired in England ond on the
Northern Continent. In 1774 there were exported 7,000 ptpes ;
in 1801, 11,000 ; in 1808, 13,000 ; in 1809, 15,000 ; in 1820,
13,000, and in 1625, 14,000. The export between the latter
year and 1852 varied between 9,000 and 14,000 pipes annually.
The oidium then made its a?pr arance, and, after it had been
overcome, the phylloxera followed in 1871, and in its turn was
got under control in 1876, when American vines were procured,
and on these hardy stocks the native vines were grafted. Since
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then the amount produced hss been steadily increasing. Dar-
ing the five years 1878-1862 the increase was as under :

Export. Litres. Value—Milreis,
829, 419,808

1,130.69 529,854

1,438,515 663.987

1,344,420 665,723

1,660,800 859,988

6,412,514 3,139,360

During the past eighteen months the island has snffered a
great deal, in many ways. There have been prolonged droughts,
followed by cyclones, and agricultare in every branch but wine-
growing has given poor returns, so that famine has prevailed
in varjous quarters, and the local authorities, aided by private
charity, have had to come to the assistance of the peasantry.
Sugar planters of the Sandwich Islands have contracted for
immigrants from Madeira on an extensive scale, and every
month a thousand of them have been taken off by stesmers
destined for that part of the Pacific.

This wholesale departure of valuable farm-hands and their
families from Madeira has, as may be presumed, alarmed the
local authorities and the government at Lishon, so that at
length they have been stirred into activity to ameliorate if
possible the condition of farming interests. Taxes have been
reduced ; food and aid in money have been distributed ; harbor
improvements are being made ; ships’ dues are reduced, and a
thorongh adminpistrative reform has been inaugurated to pre-
serve the island from depopulation and decay.

The port charges for loading and unloading at Madeira were
80 heavy that the Canary Islands have taken away a great
many vessels which used to go there for revictualing,

The Portuguese are a sober, thoughtful people, not given to
revolutions ; but, however well they may manage affairs at
home, they have mismanaged and neglected their valuable
colonies, and the consequence is that on the west and cast coast
of Africa other nations are beginning to encroach on them. In
fact the Congo Conlerence now in session at Berlin would never
have been convoked if the Portuguese had bestowed more at-
tention on their colonial empire. But the Congo Conference
will at any rate effect this much good—that Portugal will have
to thoroughly reform its colonial system in accordance with .
modern ideas.

The resources of Madeira as a producer of excellent wine
and as a place of resort for invalids and of call for vessels
are so valuable and great that the emergy now shown in
rescuing the girden the gurden of Africa from rapid decline
can hardly fail to be attended with the desired success.

While other European nations are now making a great
effort to improve and acquire colonies, it is to be hoped that
there may be buoyancy enough left in the descendants of
Henry, the navigator, to once more bring prosperity to the
valaable remnant of colonial possessions which he and his
illustrious followers bestowed in the little state at the extremity
of Western Europe.—dAmerican Mail and Export Journal.

——— P —
THE BEAUTY OF COAL.

Lyell, in his experiments with coal, remarks * that after
cutting a slice so thin that it should tr.nsmit.light, it was
found that in many parts of the pure and solid coal, in which
grologists had no suspicion that they should be able to detect
any vegitable strocture, not only were annular rings of the
growth of several kinds of trees beautifully distinct, but even
the medullary rays, and, what is still more remarkable, in
some cases even the spiral vessels could bhe discerned.” Again
in another place, ““the high state of preservation in which
many of the objects occur, the perfect condition of the leaves,
and other parts of many of the ferns, the preservation in
which many of the sharp angles of numerous stems and plants
known to be of a soft and juicy nature, with the serfaces of a
sagillarice, especially marked with lines, streaks and flutings
80 delicate that the mere driftin: of a day would have inevi-
tably destroyed them, together with the occurrence of certain
fruits which are fonnd in heaps and clusters, together with
many other facts of like nature leading to similar conclusions,
convince us that these objects have never been subjected to
drift, but were buried on the spots where they hived and
flourished.” We quote these evidences of the perfect preser-
vation of fragile plants and of fruits of a remote age as an
important reason why further inquiry as to its cause should be
made. If these plants were suddenly immersed in a flaid
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which excluded light and air and preserved them while be-
coming sulid, it is analogous to the preservation of plants and
insects in gum copal, and does not require unusual arguments
to obtain relief, The presence of trees standing upright where
they grew and imbedded in coal snggested a probability of im-
mersion in the same way. The recent discoveries of immense
deposits of getroleum in subterranean cavities or streams sug-
6

gests the theory which is here offered— that this ¢* mineral
oil,” as it was at first called, may be the origin of coal and not
its product. Note the thickness of many strata of coal—
some are sixty feet thick and are of uniform structure—with
slate limestone floors and roofs ; and coal also has stratificatin
closely resembling stratified rocks which deserves attention.
Petioleum, bitumen, and asphaltum are classed together as of
& similar nature, although the first is a liquid and the last
named a solid. If these substances are, as we believe, elemen-
tary, (of the same class as ralt, culphur, etc.), the solution of
this question will be comparatively easy. We find a great
difficulty in believing petroleum to be a vegetable product. 1f
any species of vegetation yielded mere resinous or oily pro-
ducts in former ages than do those of to-day, these products
were either drawu from the earth, water, or air to supply the
vegetation that held them. It also seems unreasonable to
huve s0 much vegetation derived from the vegetable fiber,
when the entire giowth of vegetation of any soil or climate
appears inadequate to represent a uniform body of coal sixty
feet thick.— Ex.
———

STEAM BOLLER EFFICIENCY.

. The efficiency of a steam boiler is to be measured mainly by
its evaporative power and its economy in fuel, and the more
widely these two factors diverge—other things being equal—
the more perfect the efficiency of thesteam generator. 1t is to
the attainment of either or both of these ends that invention
is usually directed, although not always with success. Iunven-
tive genius, however, is put to the test in the present day by
reason of the undoubted tendency of steain engineering practice
towards high vressures wherever practicable, In order to at-
tain them various expedients are resorted to, both in the con-
struction of the boiler and furnaces and in the use of auxiliaries,
cbief among which is forced draught. This latter principle is
pushed to its extreme limits in torpedo-boats, in which class of
vessels as a result the water evaporation is very low and the
crnsumption of fuel disproportionately high, thus giving a low
efficiency from an economical point of view. This will be
readily assented to hy those who have been present at trial
1uns of vessels of this class, and who hLave had to dodge the
burning lum}w of solid fuel as they are chased by the blast out
of the funnels, and who at the ciose of the 1un have seen the
deck thickly covered with cinders—although a common one—
of waste fael, but it is to he observed that economy in tor 'do
boats is a secondary consideration, the primary one being high
and long sustained speed. But there are other cases in con-
nection with land as well as with marine boilets where they
are forced up to high pressure, so as to get as much steam out
of them as possible. In order to produce the necessary h-at
for this purpose, coals are hustled into the furnace pell-mell
and a thick fire is formed which chokes the draught. Then
we have the use of fans or blowers in order to force into the
foinace the required amount of air for combustion. Out of
this practice arises several evils, In the firat place, the supply
of air is ofien twice or thrice that which is necessary for
proper combustion, and this air absorbs and carries off a large
amount of heat, This large accession of cold air, moreover,
cond: nses the gases as they are evolved from the fuel, and
these in part create smoke, which, when ouce formed, cannot
be burnes. Further the large quantity of air forced into the
furnace, precludes the possibility of the gases properly com-
bining, owing to want of time thereby preventing prorr com-*
bustion. The heat that is developed is, moreover, drawi 50
rapidly through the boiler tubes that it bas not time to Pen:'
trate the plates and form steam. Thus from first to last lt ;
system of forced draught is beset with evils, the sum t°t°ti°
which is the very opposite of economy. This may be ‘h“ dl‘.
factory coudition ol things for those who sell cosl, but hardly
80 for those who have to puy the bills.
The sutject of steam boiler efliciency b Mr 4. C
st formed a matter of careful practical studK with Mr. sions
ngert, and we have from time to time brought his e o
in this direction under the notice of our regders.h boyl -
Mr. Engert designed and had put up at his works a borlefy

ﬁas for some years

having two flat flues with vertical tubes and very high steam
space, aud which possessed great heating surface. The fire-
bars were short, the grate sloping, and there was no ash-pit.
Independent tests showed that this boiler evaporated as much
as 11.8 and 11.85 pounds of water per pound of 20al from 81¢
F., the steam being very dry. The combustion was most per-
fect, as shown by the absence of smoke from the chimney
poted by us upon several visits which we made to the works.
After this Mr. Engert turded his attention more particularly to
the furnace, with the view of obtaining the most perfect com-
baustion at the earliest possible moment, and of retaining the
flame in contiguity with the boiler plates, so that every atom
of heat developed might be utilized in forming steam. In
effect, he sought to assimilate the action of his furnace to that
of the blowpipe, and to produce a flame similar to that which
results from the use of that appliance. This he has succeeded
in doing in what he terms his blowpipe-flame furnace, which
formed the subject of a paper which was read at & meeting of
the Society of l’gngineers, on Monday evening last. We need,
therefore, only here state that in this furnace the ash-pit is
dispensed with, and only a shallow curved passage for air left
under the firebars. The mouth of the furnace is closed by a
hanging deor or apron placed within a box entrance and having
perforations near 1ts lower edge for the admission of air to the
fuel. The furnace is fitted uuder a double-flued or Lancashire
bhoi er eighteen feet long and seven feet diameter, at Mr.
Engert’s works, and it has a grate area of seven square feet
only, the two flues forming returns for the products of combus-
tion. At 'the end of the fire grate, which inclines towards the
doors, i8 a firebrick wall three feet six inches thick, and which
is carried up to within eight inches of the under side of the
boiler at the front and seven inches at the back. Then comes
a chamber or pocket three feet long for dust to settle in, and
then the bridge proper, which, like the wall or embaukment,
follows the contour of the boiler and has a space of seven
inches between its top and the bottom of the boiler. By
keeping & comparatively thin fire, and, above all, by properly
disposing and proportioning the air entrances, Mr. Engert is
enabled to obtain a transparent flime having a pale groenish
fint, as we have, in fact, seen for oqrselves. As is well known,
this flame gives the greatest intensity of heat, which, however,
would be worse than useless if concentrated within a small
area, as it would burn the plates of the boiler. In the Eugert
farnace, however, by means of the brick embankment, the
flame is drawn out and distributed over a large surface of the
plates, and, penetrating through them to the water, is fully
utilized in producingsteam. 1ua word, it is claimed —and the
claim issubstantiated in practice—that not an atom of oxygen
entering the furnace, either from below or from the front,
escapes to the flues without having done its work by coming
in contact with the fuel and producing aliost perfect com-
baustion. '

As the worth of a tree is determined by its fruits, o is the
value of an invention gauged by its results. In the present
instance, we have some remarkably advanced results which,
although considerably in excess of ordinary practice, have yet
been obtained from actual working, and which thus afford

rima facie evidence that Mr. Engert has succeeded in effocting
a practical and a practicable departure in steamn engineering.
The ‘arnace and boiler have been tested by two professional
experts indep-ndently of each other, namely, Mr. D. K. Clark
and Mr. W. S:honheyder. Mr. Clark’s test extended over
pearly seven hours, during which he consumed 721.5 pounds
of coal, and evaporated 150.8 cubic feet of water from a tem-
peratare of 702 F. We thus get an evaporation of 13.02
pounds of water per pound of coal from the temperature just
stated. The steam is report:d to have been dry, and there
appears to have been no evidence of priming. The test was
made under conditions of slow combustion, only a small pro-
portion of steam being usad during the trial for driving the
machinery in Mr. Enert’s works, as most of the hands were
absent on holiday, the day having been Nov. 10 last. Mr,
Schonheyder’s test was made on Nov, 20, and extended uver
pearly eight and a half hours. He used 12,857 pounds of
water, and consumed 1120 pounds of coal, the mean tempera.
ture of the water being 74° F. The evaporation was there.
fore 11.43 pounds oi water per pound of coal fron 74°, and 85
pounds boiler pressure. This test was made under the con-
ditions of quick combustion—that is, when the boiler was fally
at work supplying steam for driving the whole of the machinery
in the fuctory. Both Mr. Clark and Mr. Schonheyder agree
that the combination of the furnace arrangements cause an in-



[February, 1885, -

CANADIAN MAGAZINE OF SCIENCE

48

*000'V$ 1LNOAV ONILSOD ‘ONIAAISTY NvEINdNS Y04 NIISIA

s ¢ ol Sary ot et A e St N L L e Y A AT - N f
Tk TN LR = 2 S AT T IR o 7T
2 2 e X1 F mhuw AR SR R .

g T i
= ,&\.r‘.it.. -~ > 2 o
X, iy SO R Y2 % g A
9 et 1T T S P, e <.
R R EORY AN 7 b, 3 T tf
% x&ﬁuﬂbﬁ%‘ .
PR T 500 2 s
7 ¢ A ey
0 r‘\:.ﬂ.c‘wu\‘rl,&\',\\.w,\n; "

* ., -

f‘e.'_‘.«“i: 73 4

EEY
AR

—— o il - 11
I/I( T ——— i3 TTITTYITTTY
. \\M\\ < | R U 1 JJII LT YT AT TTTT
B —— N ¢ TLLY
-— TILTT L
~— : 1
\ g | 1L
YIT]
I 8 &
LT e -
e s <.
e i 1 ptali
SR : TITTT.
_ \ f . p—y
—— -3 T LT
ot -
N 2 7 et
Y S % - \.
— = 7= - el
S f . ST =
—— \ e T T
p—— ez — ¥
T e R z —_
e i e ot
e - <
g — ot :
waEE——. T — -
EmmT s e, —. .
—nm e v..‘.H:ol‘/I‘,, —— -
R
= T -
— — " -
. ——— e n =
— T e [ — B bt o
e —_— = 1 ——— IRy T
—_ —— =T =
e - = .nfll”;!l -
—==z= ’ —
= -
e —_—ommmeeto -
S — e O — P
o Tt — - —
. —— - -
=
—— P T e
e —_—
T e - LI -
e ——— e« "t . By Ja—
= _ S




49

AND THE INDUSTRIAL ARTS.

February, 1885.]

‘X001 puooegy

X001 381

=

verng
naeIp
HOUY. HOUV.
. ATEEMNL
ﬁx i MOVavd
7 0vH .

L

)

L. LITVAY
“:b\
nODY
) Bnineg
: .)é S )
../oo ol iy E_
» ANEG

nowogd

“Wovg
KiIxer 5
" Banasy
Al ——y
%
Auinvg:
{

1




50 CANADIAN MAGAZINE OF SCIENCE

tense heat to be developed, and conset‘;mntly produce very
perfect combustion, as evidenced by the absence of smoke from
the top of the chimney. The results of these tests, coupled
with our own observations, lead us to the conclusion that Mr.
Engert has so far, established a olaim to having advanced the
question of steam boiler efficiency in a very important degree.
—Iron.

THE FIRST STEAMBOAT.

A telegram from Trenton, New Jersey, announces the impor-
tant fact that a search among the old State records shows that
Robert Falton was not the inventor of the first steamboat, and
that John Fitch was the inventor, having run a steamboat on
the Delaware river some twenty years before the lanuching of
Fulton’s steamboat on the Hudson. It will now be settled in
the minds of those who read the article from Trenton that Fitch
invented the steamboat, and for generations this fiction will
become an accepted fact, and be believed by vast numbers of
people. It wilee accepted fer the reason that it appeared in
a newspaper as from the State records of New Jersey, and for
the further reason that it ascribes the invention to an American.
There is in every country an intensely patriotic desire to retain
the credit for all inventions—as, for instance, Holland and
Germany both claim to have iuvented the process of using
movable types for printing; England, America, France, and
one or two other countries claim the discovery of appliances for
the employment of steam. The same three countries insist,
each for itself, that it was the inventor of the processes of using
electricity as a means of communication between distant
points, and what is true of steam is also true of the telephone.

The steamboat is not the invention of Robert Fulton, John
Fitch, or any other man. It is a development of many cen-
turies, having been the result of a slow evolution. The paddle-
wheel was known to, and was in use among the Romans ; and
this mechanical appliance constituted the essential difference
between the steamboat built by Fulton and that of Fitch and
others, The Spaniards claim a long priority in the use of steam
for the propulsion of water craft. Our late minister to Spain,
Hon. Geo. Marsh, has translated a document found in the
national archives, in which there is an official account of an
experimental trial of a vessel constructed by Blasco de Garay,
a sea captain, which moved in all directions without sails or
oars, and whose machinery ¢ condisted of a large caldron of
boiling water, and wheels of propulsion attached to the side of
the ship.” The experiment was witnessed by several of the
highest dignitaries of the empire, by whom the account is fur-
nished, and who made a highly complimentary report to the
emperor, Charles V. The sole exception was Treasurer Renargo,
who, for some reason, was unfriengly, and condemned the in-
vention as being dangerous from the liability of the caldron to
explode, and the complicated and expensive character of the
machinery. This was in 1543 just two centuries before the
birth of Fitch. Papin, a well-known Frenchman, published a
work in 1690, in which he describes a steamer to be moved by
paddles and built one in which a steam-pump was used to raise
water to a certain height, which then was poured on the
paddles of the vessels, as is done in the case of an overshot
wheel. His boat was destroyed by a mob of watermen, under
the impression that his invention would take the bread out of
their mouths.

In 1736, Jonathan Hull, of England, described a method of
propelling a vessel by steam, in which he placed the paddle at
the atern. From this period to 1760 there were plans submitted
for the propulsion of vessels by steam by Bernouilli, & French-
man, Genevoise, 8 Swiss clergyman, and Abbe Gauthier, of
France. At the close of this period, the United States appear
on the field. William Henry, a Pennsylvanian, went to Eng-
land, where he inspected Watt’s invention, and on his return
constructed an engine and placed it on a boat fitted with paddle-
wheels. He ran 1t fer a time on the Conestoga river, when by
accident it was sunk. There is no doubt as to Henry's being
the first to “‘ bring out *’ a steamboat in this country.

In 1781, the Marquis Jouffroy constructed and ran a steam-
boat on the Seine ; but, as the government declined to extend
its aid, he dropped the steamboat and returned to the army.
Three years later, James Rumsey, of Virginia, constructed a
boat which was propelled by using steam to draw water in at
bow and force it out at the stern. So convinced was the State
of Kentucky that Rumsey invented the steamboat that it gave
a gold watch to his som for the sake of his father, who had
“ give the world the benefit of the steamboat.” A year before
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Rumsey’s experiment, Dr. Franklin and Oliver Evans suggested
a method of propulsion precisely similarly to that used by
Rumsey. In 1786 John Fitch came to the front with his steam-
boat, which he declared he invented without tae knowledge
that steam was being used as a motor. His first model has
floats on an endless chain as the propelling mechanism ; then
he substituted oars operated by steam, and succeeded in navi-
gating the Delaware at the rate of six miles an hour. He and
Rumsey had some fierce quarrels as to priority in the use of
steam ; lawsuits were instituted, and Fitch was ruined.

From the time of Fitch there were steamboats without end,
none of which, however, were permanent. In 1788, Sym-
mington, of England, built a steamboat which ran five miles an
hour. A year later, the famous Oliver Evans built a dredging-
machine which he propelled over land and through the water
by steam. In 1801, the Englishman Symmington, built the
Charlotte Dundas for Lord Dundas, with a padd%e-wheel at the
stern, and which was a complete snccess. Robert Fulton saw
this steamer, and all the other models in Europe and in tkis
country, and in 1807 he launched the Clermont in the Hudson
river. Since the launch of that vessel the use of the steam-
boat has been nubroken.

If anyone from the reading of these facts is prepared to say
who is the inventor of the steamboat, he must be the possessor
of more than human sagacity. If the Spanish accounts of the
experiment of Garay were less remote as to time, the credit
would rest, so far as the records cover the ground, with this
Spanish adventurer. It is, however, agreed to regard the paper
taken from the national archives as being apochryphal in its
assertions. In fine, the facts show that the steamboat was not
invented by any one man, but was gradually evelved during
the last 150 yoears. —Chicago Times.

ELECTRIC LIGHTING IN AMERICA.

At a recent meeting of the Society of Arts held at London,
the chair was taken by Sir F. Bramwell, and a paper was read
by Mr. W. H. Preece, F.R.S., who described electric lighting
as he saw it during his late visit to the Unived States. Electric
lighting, he said, was flourishing in America much more than
at home. There were probably 90,000 are lamps alight every
night in the States, and there were many central stations work-
ing regularly, both with arc and with glow lamps. Contrast-
ing the brilliantly illuminated avenues of New York with the
dull and dark streets of London, he stated that on the evening
of October 21 he drove from the Windsor Hotel, New York, to
the Cunard Wharf, a distance of about four miles, threugh
streets entirely lighted by electricity. On the 30th of October,
he drove from Euston to Waterloo, without seeing a single
electric light. He visited Montreal, Philadelphia, Buffalo,
Cleveland, Chicago, St. Louis, Indianapolis, Boston, and New
York, and found in each city the principal streets and ware-
houses, as well as stores and places of public resort, lighted by
arc lamps. It was with arclighting that the greatest advances
had been madein the States. One manufacturer told him that
he was turninﬁ out 800,000 carbons for arc lamps per month ;
another said that his output of plant was 50 arc lamps and
three dynamos'per day ; and while he was present at & third
factory an order wes received for an electric lighting plant of
330 arc lamps requiring 14 24-light dynamo machines, in-
‘t:?}xlxded for an installation to light up a park in the environs of

icago. .

In that city the namber of arc lamps installed had doubled,
increasing from 1000 to 2000 during'the past 12 months. More
than one electric light company paid -dividends to its share-
holders, and all the manufacturers as well as the lighting com-
panies seemed to be full of work. The priucipal system in use
there, for arc lamps, the Brush, the Weston, and the Thomson-
Houston ; but they were other arc systems, not so well known
on this side of the Atlantic, such as the Hochhausen, the Van
de Poel, the Western Electric, the Fuller, the Sperry, eto. ;
for glow lamps, the Edison and the Weston. Mentioning a
considerable improvement which had been made in the Brush
dynamo machine, he gave some account of the Western system,
which, looked at from a mechanical point of view, struck him
as being probably the best in use in the States. Of the Thom-
son-Houston system, unknowu at present in England, and -
containing some considerable and ingenious novelties, he gave
a more detailed account. The Hochhausen system was known
in this country from its recent use at the Health Exhibition.

Visiting central stations ir various towns, he foind 164
Thomson-Houston src lamps alight in the public streets and
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shops in Montreal. The rate was 50 cents per lamp per night
from dark to midnight, or over £85 per lamp per annum. At
Philadelphia the Brush system, emp]%ying 1,200 horse-power,
supplied electricity for nearly 1,000 lamps, for which .£60 per
lamp per annum was the charge. The Brush people had also
two central stations at Boston, lighting up 816 arc lamps ; in
fact, there are few towns of any consequence in the States that
did not possess central stations worked by the Brush Company,
and probably there were 25,000 Brush arc lamps in use in the
United States. At Chicago sll the drives in the Lincoln Park
were lighted by arc lamps with very good effect, especially on
the unique drive skirting the share of Lake Michigan. Other
companies also had central stations in'Chicago. He did not
see in the States one single instance of street lighting by glow
Jamps. In every case arc lamps were used for this purpose, and
thei were usually fixed on much taller posts than in England.
Although brilliant, the effect was by no means perfect, and no
effort seemed to be made to distribute the light uniformly, as
had been done in England by Mr. Trotter. %‘he price paid in
New York was 70 cents per night, or .£50 per annum, for each
arc lamp ; a fine of about 6s. for each time any lamp was re-
ported out was inflicted.

Turning then to methods of incandescent lighting, he
remarked that these did not seem to have flourished so much as
arc lighting, nor indeed had they been a plied to private houses
to the same extent as in England. The principal system in
practical use was that of Edison. House lighting had been at-
tacked principally by the Edison Company. They had a cen-
tral station in New York, which was opened on the 3rd Sept.,
1882, and from that date to the time of Mr. Preece’s visit there
had been only two hours and s half stoppage, and that due
solely to carelessness. There were 587 subscribers, nsing alto-
gether 12,764 lamps served day and night. The price charged
was the same 88 that which would be paid if gas were supplied
at 7s. 6d. per 1,000 cubic feet, the price of having now
been reduced to 55, 9d. The use of secondary batteries had not
received so much attention as on this side of the water. No
difficulty was found in determining by the Edison meters the
charge to be made, the subscribers paying for the light they
received and not for the current they used. These bottle
mes':nrements were unquestionably accurate within one per
cen

At present the electric light in England must be regarded as
a luxury, and muost be paid for as a luxury, but there was no
reason why it should remain a laxury. Pointing out improve-
ments in dynamos end lamps which had already effected a
reduction of cost, he observed that there was sti vast room
for economy, and it was clear that the prices now required to
make electric lighting pay would be brought down. Even now
it was possible in England to make a system pay at the rate of
a half penny per glow lamp per hour. In conclusion, he spoke
of the influence of electric street lighting upon the morality
and safety of the public. The Chief of Police of New York had
8ome 80 far a8 to say that *‘every electric light erected means
8 policeman removed.”

In a discussion which followed, Mr. Crompton gave reasons
for believing that with regard to steam engines, dynamos, and
lamps, and consequent economy and efficiency, we had little to
learn from the United States. Professor G. Forbes spoke of
the important element in the question of the experience
gained in the United States in the supply of the current from
central stations. Mr. Hammond, agreeing that in point of
quality arc lighting was better done in England on the whole
than in the United States, said the love of the eleotric light
there was to be measured by the commercial instinct of the
consamer.

Tho chairman, in closing the proceedings, pointed to the un-
fair conditions of an Act of Parliament as the true reason why
electric lighting from a central source had not been developed
in this country. The thing had been done with the express
purpose of stopping the introduction of electric lighting from
a central source, and only a strong expression of public opinion
would remove this unreasonable obstacle to a great improve-
ment.

TANNERAYA bark, a new agent used in tanning leather 1;,
to some extent, imported from New Zealand, the cost of t 3
bark there and the freight bringing the price us to about $3
ls)er ton. It is thoug%xt that this tree wouls w mf tll:e
outhern States if transplanted. Jt is a beautiful tree of the
| fir species, and its timber is said to be valuable.

ROLLING MILL ENGINES.
Our double-page illustration this month illustrates two pairs

of engines constructed by Messrs. Davey Brothers, Limited, of
the Park Iron Works, Sheffield, for the rail mill of the Trede-
gar Bessemer Works. Fig. 1 shows the reversing co ging mill
engines and Fig. 2 the rail mill engines. In the goxmer the
cylinders, which are overhung, are 40 in. in diameter and 5 ft,
stroke, and are fitted with balanced slide valves worked,
through reversing links of thq Allan tyge, by eccentrics fit-
ted to separate shafts and driven by drag links from the
main cranks. The reversing is effected by a steam cylinder
fitted with suitable coqt.rollmg gear, so arranged as to dis-
pense with the usual oil cataract. All the starting handles
are brought to an elevated platform erected over the centre
of the engine, so that the man in charge has a complete
view both of the engine and of the rolls.

The cranks are of cast steel and have the counter-weights
cast on. The crankshaft is of best wrought scrap iron, 16 in,
in dismeter in the journals and 20 in. in the middle. The
.second motion shaft is also best wrought scrap iron, 20 in. in
diameter in the bearings and 24 in. in the middle. The spur
gearing has a ratfo of about 2 to 1 ; it is 8 in. Fitch and 24 in,
wide at the points of the teeth. The total weight of the
engines is about 140 tons. . |

The engines designed for driving the finishing rolls have
cylinders 48 in. in diameter, and 4 ft. 6 in, stroke. They are
overhung and fitted with balanced slide valves driven by eccen-
trics through reversing links of the Allan type. The reversin
is effected, as in the previous case, by a steam cylinder ﬁm&
with suitable controlling gear, so arranged as to dispense with
the usual oil cataract.

The crankshaft is 18 in. in diameter in the journals ; its ex-
treme length is 20 ft., and its weight upwards of 13 tons. It
is made in halves, bolted together in the centre, the flanges
being used for carrying the balance dise, The height from the
foundation to the centre of the crankshaft is 4 ft., and the
total weight of the engines about 150 tons.

Messrs. Davey Brothers supplied the first set of their rolling
will engines about five years ago to Messrs. Wilson, Cammell,
and Co., of the Dronfield Works, and these are now being re-
moved to Workington. They have since their erection rolled
about 2,500 tons of finished rails per week on the average,
without any stoppage for repairs, The other engines and rail
plant in connection with these works were also constructed by
the same makers, who have suﬁ)phod similar engines to Messrs .
Bolckow, Vaughan, and Co., Messrs. Steel, Tozer, and Hamp-
ton, the Tredegar Iron and Coal Company, the Barrow Hema-
tite Steel Company (two pairs), also the Swanton Steel Com-
pany in America, and they are now building another pair for
& Middlesprough firm for rolling large angles and tees.

We may state that a modern rail plant, consisting of cog-
ging, roughing. and finishing engines and mills, will turn out
8000 tons of rails per week with ease, whilst formerly 700 to
800 tons was considered a splendid week’s work.— Eng,

THE WORLD'S TELEGRAPH.

The telegraph appears to have made more progress in the
United States than in any other couatry. 'Fhe namber of
American telegraph offices in 1882 was 12,917, and the num-
ber of telegrams forwarded during the year was 40,581,177.
The number of telegraph offices in Great Britan and Ireland in
1882 was 5747, the number of telegrams forwarded being 32,-
966,029. Germany had 10,808 offices, the number of telegrams
farwarded being18,363,173. France had 6319 offices, the num-
ber of telegrams forwarded being 26,270,202. Russia had 2819
offices, the number of telegrams forwarded being 9,800,201,
Belgium had 835 offices, the number of telegrams forwarded
being 2,880,186, British India had 1025 offices, the number
of telegrams forwarded being 4,066,843. Spain bad 647 offices,
the number of telegrams forwarded being 2,032,603. Switzer.
land had 1160 offices, Italy 2500, and Austria 2696. The nugm-
ber of telegrams forwarded in these three last-mentioned count.
nes was 3,046,182, 7,062,287, and 6,626,208 respectively.—Ex,

THE manufacture of needles and pins is one of the most
ﬂonrishin% industries in Germcnf. The eight mauufactories
of the I:erlohn consnmned in twelve months 600 tons of wire,
employing 800 male and 700 female operatives, besides seven
steam engines and four water wheels of 230 horse power.
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HABITS OF THE SCORPION.

A writer in Land and Water relates his experience with
scorpions as follows :

A few years ago, while in the island of Jamaica, it was my
fortunate chance to have an opportunity of observing some very
curious facts in connection with that genus of the Arachnida
class commonly known as the scorpion, and the curious traits
of character in these insects. Turning over some old papers in
my office one day, I suddenly came upon a large black scorpion,
who promptly tried to beat a precipitate retreat. Having
read or heard somewhere that if you blow on & scorpion he will
not move, I tried the experiment, and was greatly astonished
to find that it had the desired effect. The scorpion stopped
instantly, flattened himself close to the paper on which he had
been running, and had all the appearance of ¢ holding on” for
dear life. While I continued to blow even quite lightly he
refused to move, though I pushed him with a Fncil and shook
the paper to which he clung so tenaciously. Directly I ceased
blowing he advanced cautiously, only to stop again at the
slightest breadth. I was thus able to secure him in a glass
tumbler which happened to be within reach, and then I deter-
mined to try another experiment as to the suicidal tendencies
which I had heard ran in the veins of the Pedipalpi family.

On the stone floor of the kitchen attached to my office I ar-
ranged a circle of burning sticks about three yards in circum-
ference, the sticks being so placed that though there were no
means of exit through the fire, it was not intense, but small
and ({:Jite bearable, as regards heat within a few inches; so
that the central part of the circle was perfectly cool. Into this
center I accordingly dropped my scorpion, who, on touching
terra firma, darted off in a great hurry, only to be quickly
brought to a halt on reaching within a few inches of the peri-
phery of the circle. After a short pause of reflection he de-
viated to the right, and ran once completely round the circle

as near to the fire sticks as it was pradent to venture. This he -

did three times, often approaching the burning sticks quite
cloeely in his anxious endeavors to escape. In about a quarter
of an hour, finding that his efforts were useless, he retired al-
most into the exact center of the circle, and there in a tragic
wanner raised his tail till the sting or spur was close to his
head, gave himself two deliberate prods in the back of the
neck, and thus misérably perished by his own hand. As I
placed the budy of the suicide in a bottle of ?irits, I almost
regretted that I had not let him escape before he had resorted
to such an extreme measnre.

My last experience is even more curious than the preceding,
a8 it shows a remarkable provision. of nature that is almost in-
credible. All I have ever read on this point is contained in
the following words.

*“The young scorpions are produced at various intervals, and
are carried by the parent for several days upon her back, during
which time she never leaves her retreat.”

I was playing a inme of billiards in a small village in the
Blae Mountaius, there was no ceiling to the room, the roof
being covered, as is the wniversal custom in Jamsica, with
cedar wood shingles. My opponent wss smoking a large pipe,
and suddenly, just as I was about to play a stroke, what I
thought was the contents of my friend’s pipe fell on the table
close to the ball at which I was aiming. Iustinctively I was
on the point of brushing it off with my hand, when, to my
amazement, I saw it was & moving mass, which on closer in-
spection turned out to be a very large female specimen of a
scorpion, from which ran away in every direction a number
of perfectly fornied little scorpions about a quarter of an inch
in length. The mother sco?iou lay dying upon the billiard
cloth, and soon ended her fecble struggles, the whole of her
back eaten out by her own offspring, ot which, as they could
not eseape over the raised edge of the billiard table, we killed
the astonishing number of thirty-eight. They had not only
been “‘carried by their parent,’”’ but they had lived on her,
cleaning out her body from the shell of her back, so that she
looked like an inverted cooked crab from which the edible por-
tions have been removed. She had clung to her retreat.in the
shingled roof until near the approach of death, when she had
fallen and given us this curious spectacle. 1 was told by the
attendant that the young scorpions always live thus at the ex-
pense of their mother's life, and that by the time her strength
islexhaus;czd the horrid offspring are ready to shift for them.
selves.—Ez.

THE metals which are found to longest retain heat are brass
and copper ; next iron, and lastly in order lead.
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VENTILATION THOUGH WINDOWS.

Assuming that the most safe and effectnal means of obtaining
fresh air in the house is still by the way of the window, not-
withstanding the variety ot other device for the purposes, the
Lancet says that the practice of window ventilation begun in
warm weather, may be carried on with proper care through
autumn and winter. The constantly accamulating impurities
derived from the breath, from perspiration, from excreta of
other kinds collected in sleeping roowms, from the use of gas or
lamplight, and too often, even row, suction of sewer gas from
waste-pipes by the heat of house fires, etc., render it as neces-
mux for health as for comfort that these should have free egress
and that they should be substituted by the pure outer air.
Fresh air from without may very easily be had without draft
and without risk of cold, even to delicate persons, if a few
simple rules be observed. The cold air of winter, of course,
enters with greater force and in greater proportional volume
than the more equal summer air into a warm room. The aper-
ture of egress must be correspondingly dimigished. Air from
a window is preferable to that from an open inmer door, no
matter how roomy the house, from its more reliable purity.
If the window be the inlet—the fire, fire-place, or it may be the
door of & reom in summer acting as an outlet—it may be opened
from the top, the extent being regulated according to the outer
temperature. There is then a direct inward current at'the
upper part which follows the ceiling of the room, thus mingling
with any heated waste products which require to be removed,
and an uninterrupted current at the middle—the previous line
of junction of the upper and lower sashes ; both are broken
and diffased by the blinds or curtains. Venetians for this

should be turned upward. A window should never be
made to ventilate by opening it from below unless the open
lower space befilled up in some and ventilation be carried on
at the middle where the sashes join, otherwise draughts are
unavoidable. The ventilating pane is a hardly less simple and
equally efficient and safe method with either of the others.
indow ventilation is especially useful in bedrooms, and its
efficiency or otherwise cannot fail to affect the vital powers of
the occupant, who, in his slumbers, must trust to other energies
than his own for the removal of those impurities and morbific
germs which his very breath maultiplies around him.—Ez.

PATENTS INDUSTRIALLY OLASSIFIED.
Commissioner Butterworth shows that of the nearly 300,000
patents issued by the government, the various lines of ma-
chinery and industries have received the following number :
No. of ga%nts.

Applications of electricity........e.eue eeirsesscenns 8
Artesian wells........... . 500

8. .eeisesenennn . 2,150
Boots and shoes. . 5,060
Bread and oracker mac! . 4
Chairs. ..o.ooeveusienrnnsens eerssersarnee 1,580
Corset patterns 969
Dairy utensils 2,429
Fences ......

fire engines.
fire escapes. Jo
HBrVeStOrB. o veveeevrrrerncseeiosssacocesranessonons
Lamps and gas fixtures.. N
Laundry utensils........
Machines for knitting...
Metal working machines

Methods of tanning hides. .... . 1,219
Mills and threshing machines. . 6,740
Nut and bolt locks. . T34
Plows....... . . 6,889
%:ﬂ]ps ....... . . g%
WAYS. .00 .

Railway oars...co..coiee [T .. 3,505
Seeders and planters. . .. 8,568
Steam engines...... . 5,111
Stoves and furnaces . 8,

Vegetable cutters.. . 450
Water distributors. .. 3,719
Wearing apparel....vecccsereenssocssersareanenseens 2,417

These aggregate 100,403, or about one-third of the entire

number of patents issued.—Ez.

THE largest room in the world, under one roof and unbroken
by pillars, is at St. Petersburgh. It is 620 feet long by 160
in breadth. By daylight it is used for military displays, and a
battallion can completely mancuvre in it. Twenty thousand
wax tapers are required to light it. The roof of this structure
is a single arch ol iron, and 1t exhibits remarkable engineering
ekill in the architect.
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A 84,5600 COTTAGE.

The above cottage, which is illustrated in this number, is
now building in the vicinity of Orange, N. J.

Examination of plans reveals fine parlonr, large dinning-
room with closet attached, convenient kitchen anl:froomy hall,
w\f:h hall closets, together with attractive stairway to the floor
above.

Up stairs there are two large chambers, one of which has
dressing-room attached, twoalcove bedrooms, plenty of closets
and wardrobes, together with linen closets. Bath room is
large and well-lighted by ornamental skylight. Full ventila-
tion and light throughout the building. Cellar under all ex-
oept extension, Servants staircase, dressers, pump, sink, etc.,
complete. The design is intended for a westerly exposure on
the front, and a southerly exposure on the left side.—Ez.

—————

EARLY COMPOUND ENGINES.

From particulars furnished by a correspondent of the Journal
of the Franklin Institute it would seem that the compound
engine is not 5o recent an invention as many suppose. ** The
first composed engines (he writes) are said to have been bailt
by Mr. I. P. Allaire. As early as 1830 and 1832 there were on

udson River two steamboats with compound engines, the
Swiftsure and Commerce. Their engines were of the upright
square form, or cross-head pattern (very few of that form now
in use, and none built), the high-pressure cylinder being for-
ward and the low-pressure being shaft the paddle-wheel sheft,
and both connected toit by cog-wheel gearing. Aboat the
same time the Post Boy, with similar machinery, built by Mr.
Allajre, was sent to New Orleans. In the machinery of the
above steamers the exhaust steam of the high-pressure cylinder
passed directly to the low-pressure cylinder without the inter-
vention of valves or receiver between the two cylinders. The
Swiftsure and Commerce were in use for several years, and the
machinery of the former was subsequently taken out and
replaced by the ordinary beam engine. ~The compound engine,
built by the late Erastus Smith, was of ordinary beam pattern,
except that it had two steam cylinders, the high-pressure being
within the low-pressure one. Their diameters were 37 and 80
inches, and stroke of piston 11 feet. This form has not been
duplicated. The present compound engine has practically bat
little resemblance to those that preceded it, and is very much
more economical.”—Ex.

——l PP e

A SUBTERRANEAN RIVER IN AUSTRIA.

The river Reka, rising in the Schneeberg, in Carnialo, sud-
denly disa.p&);aars in the so.called Karst caverns. At San
Giovanni di Duino, 20 miles distant from the spot where the
Reaka is lost, a river of corresponding magnitude is found
issuing from the foot of a hill. This stream is known as the
Timavo, which takes a westward course, and discharges its
waters into the Bay of Monfalcone, Asto the indentity of
the Timavo with the Reka there has hardly been any doubt,
although until lest year no attempt has ever been made
practically to demonstrate the fact. The members of the
Austro-German Alpine Club last year made three attempts t0
exglors' this subterranean river. ,

tarting from the first great cavern, called Rudolph’s Dome,
the expedition, consisting of four persons in two boats, pro-
ceeded on their eventful voyags, From the cavern jast men-
tioned the river flows for 200 feet through a narrow channel
between the two perpendicular walls of rock, estimated to be
upward of 100 yards in height. At the end of this channel
the explorers, whose course throughout was illuminated by the
magnesium light, found themselves in a vast cavern, where
they were able to land. The explorers, prooeeding, found
seven waterfalls, the last one of which, at a distance of about
a furlong from the entrance, they were unabie to pass, but will
renew the attempt this year with more complete apparatus.

The cavern which was discovered is of far greater xmenstolrlxs
than the Rudolph’s Dome or any of the other caves of :l;
district. Its height is upward of 450 feet, so that it co
easily contain the cathedral of St. Peter’s at Rome.—Ez.

—to——————

FaNoOY ARTIOLES OF CoRK.—A German inventor has utilized
cork in the manufacture of fancy articles by & novel process.
Powdered cork is mixed with starch and water, and the “l‘)m
kneaded while boiling hot until thoroughly mixed. It is then
poured into molds, and afterward dried at a very high tempera=
ture, :

AND THE INDUSTRIAL ARTS.

THE STEAM BOILER.

The question frequently arises: What is the proper way to
regulate the draft of a steam boiler furnace by opening and
closing the ash-pit and farnace doors, or by means of a dampér,
in the flue leadinﬁ from boiler to chimnuey.

There is some difference of opinion and practice regirling
this matter, which probably arises from differences or peculiar.
ities in the constructive details of various boiler plants, which
might make it desirable, or even necessary to regulate one way
in one case and the other way in another case.

Our own preference is decidedly in favor of regulating the
draft by means of a damg;r placed in the uptake or pipe lead-
ing from one end of the boiler, smoke box, or front connection
to the main flue. This uptake should be made of wrought
iron, and riveted securely to the boiler shell, and the damper
should be fitted as close to its lpwer end, or the tube openings
a8 possible, and be provided with a convenient hand attach-
ment whereby it may be set at any desired point and secured
there.

There is much less liability of burning out the grates in a
boiler farnace when the draft is regulated by a damper, than
there is when it is regulated by the ash-pit door. For, let the
ash-pit door be closed tightly, and all circalation of air in the
ash-pit is stopped, there is nothing to prevent the heat from
the layer of incandescent fuel being transmitted downward and
ovetheating the grates, and overheating meaus warping, twist-
ing and cracking of the bars, and we have known them to be
melted from this cause.

When, on the contrary, the nsh-pit doors are fully open
there is nothing to prevent the free circulation of air through-
out the pit, and the bars are kept cool. We recommend omit-
ting altogether doors to the ash.pit, and make the opening
through front nearly the full width of the ﬁn , snd making
a water cavity or trough, at least six inches deep in the bottom
of the ash-pit. This should be kept full of water, and it has
a great effect upon the temperature below the grates.

or ease and certainty of regulation, a damper placed in the
uptake as described above, possesses great and obvions advan-
tages over any manipalation of ash-pit or farnace doors. . An
one who has had charge of boilers fitted up in this manner
can readily aﬁsreciate the truth of this statement.

There is, also, in our opinion, decidedly less loss of heat by
infiltration of air through cracks in the settling walls when
the draft is governed by a damper in flue than there is when
the doors are used for same purgose ; for, when ash-pit doors
are tightly closed, the dranght of the chimney will draw air in
through every crack and crevice in the walls, and this air
entering the furnace at all &mints has a cooling tendency which
it is most desirable to aveid. If the ash-pit doors are open,
however, any leakage past the damper will readily be supplied
by air passing through the fire, which is always the way air
should go into a boiler furnace.

The damper should always be so fitted and adapted to the
boiler, that, when it is tightly closed as far as it can be by the
apparatus provided for operating it, it will allow sufficient
draft to just keep the fires going, and carry off any coal gas
which may be generated in the furnace.

The forgoing relates mere particularly to boilers used for
power purposes, and those plants of such size as to require the
constant supervision of an engineer or firrman. With many
of the small house-heating boilers where the draft is automa-
tically regulated, it is deemed expedient by most steam fitters
to regulate the draft by the ash-pit door. For boilers of this
type, this is undoubted a good plan in many cases ; with the
attention this class of boilers receives, thers is probably less
danger of filking up a house with coal gas. —Locomotive.

THE leading pecularity of riceis the very large proportion of
starch and the very small proportion of gluten which it con-
tains, there being but one part of gluten to 13 parts of starch,

In wheat there are two parts of gluten to every nine parts of
starch :

To Temper STEEL ON ONE EpcE.—Red hot Lead is an
excellent thing to which to heat & long plate of steel that re.
quires softening or tempering on ome edge. The steel need
only be heated at the part required, and there is little danger
of the metal warping or springing, By giving spilicient time
thick gortions may be heated equally with thin parts. The
ends of wire springs that are to be bent or riveted may be soft-
ened for that purpose by this process, after the springs have
been hardened or tempered.
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LECTURE ON “FREE WILL.”
(Continued.)

What is the connection if any between the ohjective and
subjective, between molecular motions and states of conscious-
ness§ My answer is [ know not, nor have I met anybody yet
who does know. It is no explanation to say that the objective
and subjective effects are two sides of the one and the same
phenomena. In fact the very core of the difficulty is the
Phenomena having two sides. Here are plenty of molecular
motions which do not exhibit this two-sidedness

Does water think or feel when it runs into beautiful crystals
and frost ferns upon a window pane $

If not why should the molecular motion of the brain be
yoked to the mysterious and miraculous companion Conscious-
ness ! We can present to our mind, a coherent picture of the
physical processes—the stirring of the brain, the thrilling of the
nerves, the discharging of the muscles, and all the subsequent
mechanical motion of the organism.
Picture of the process whereby consciousness emerges either as
a necessary link or as an accidental bi-product of this series of
actions. Yet it certainly to our mind does energy, so mole-
cular motion produces consciousness, and when this, probably
of the brain, is impared or destroyed, semi.consciousness or
unconsciousness results.

The reverse process of the production of motion by con-
sciousness is equally unpresentable to the mind.

We are here upon the boundary line of our preeent intel-
lectual powers where the ordinary canons of science fail to
extricate us from the difficulties.

We must hesitate at least to attribute if not even deny to
subjective phenomena all influence on physical processes.
Physical science offers no justification for the notion that
molecules can be moved by states of Consciousness apd it fur-
nishes just as little countenance to the conclusion that states
of consciousness can be generated by molecular motion.

The case of man in a newly born cendition furnishes alone
ample illustration for proof of the “above assertion although
consciousness in the babe looked at ohjectively, subjectively
seems to be latent and grows apace as a natural result of an
inherent property, unless in abnormal cases.

Frankly stated we bave here to deal with facts almost as
diffieult to be seized mentally as the idea of a soul, and I for
one in the absence of other revelation cling to the belief that
the soul belongs to a phenomen on which refuses the yoke of
ordinary mechanical laws.

Amid all our speculative uncertainty there is one practical
point as clear as the day, viz., that the lightness and useful-
ness of lite, as well as its darkness and disorder, depend to a
very great extent upon our own use or abuse of this miraculous
organ, I do not now inquire how some men seem to be predis-
posed to use and others to abuse but that such is the case few
will deny,—and further this disposition is the natural result
of forces acting on man’s environments through successive
otages of development, this is decidedly to my mind the rule
which I would be bold to affirm has no exception.

We now stund face to face with the final problem. It is this.

Are the brain and the moral and intellectual processes, sub-
Ject to the laws we find paramount in physical natare ¢

Is the will of man in other words free? or are it and nature
equally * bound fast in fate.”

What is meant by * free will.” Does it employ the power
of proaucing events without antecedents—of starting as it
were upon a creative tour of occurrences without any impulse
from within or without? Let us consider the point. If there
be absolutely or relatively no reason why a tree should fall, it
will not fall, and in the same way a man wiil not act unless
there be a reason for it. 1t is true that united voices could
not ierauade me that I have not at this moment the power to
speak, move my body, or walk across the floor if I will or
wish to do so. Within this range the comscious freedom of
my will cannot be yuestioned. But what about the origin of
our wishes.

Are we, or are we not, complete masters of the circumstances
which often lead up to and create our wishes, motions .and
tendencies to actions ?

Adequate reflection will I think prove that we are not !
What, for example have I had to do with the generation and
develoﬁment of that which some will consider my total being
and others a most patent factor of my total being, the living,
thinking and speaking organism~which now addresses you.

As stated at the outset, our physical and intellectual tex-

But we can present no’

tures were woven for us, not by us. Processes in the conduet
of regulation, of which we have had no share, have made us
all what we are. Here surely if anywhere we are as clay in the
bands of the potter. It is certainly one of the greatest de-
lusions to suppose that we come into the world like sheets of
white paper, upon which the age can write anything it likes,
making us good or bad, noble or wean, at pleasure. The
age, with, all its surroundings and influences, can shunt, pro-
tn}'nlote or pervert pre-existing capacities, but it cannot create
em.

Extermal circumstances are the great moulders of human
character, and man himself one of the circumstances. In our
courts of law, for example, whenever it is a question whether a
crime has been committed under the influence of insanity, the
best guidance the judge and jury can have is derived from the
parental antecedents of the accused.

If among these insanity be exhibited in any marked degree,
the presumption in the prisoner’s favour is wondrously en-
hanced, because the experience of life has taught us all that
insanity is frequently Wansmitted from parent to child.

Influences of which such people had no control brought
them within the grasp of the law, and what happened to them
might have happened to any of us.

Thereisa class, but happily not a large one, whom no kind-
ness can conciliate and no discipline or punishment tame.
They seem to be born into the world labelled incorrigible,””
permanent wickedness being stamped upon them,

The largest class, perhaps, is formed of individuals pur-
suing no strong bias, moral or immoral ; plastic to the touch of
circumstances, which can mould them into good or bad members
of society.

Here again we are confronted with responsibility. If, says
the robber or murderer, I act because I must act, why shonld I
be held responsible for my deeds? The reply is, the right of
society to protect itself from forces no matter how and from
what source they come. But the criminal says you punisk me
for what I cannot help. Granted, says society, but simply with
a view to our own safety and purification, we are determined
that you and such as you shall not enjoy liberty of evil ac-
tion 10 our midst,

The public safety is a matter of more importance than
the very limited chance of your growing better without such
imposed restrictions. While the knowledge that you have been
hanged for murder, may furnish to others about to do as you
have done, the precise influence and motive which will hold
them back. If theact be suchas to invoke a minor penaltg,
then not only others, but yourself, may profit by the punish-
ment we inflict. .

Observe, finally, the consistency of all this. You offend—
because you cannot help offending—~to the public detriment.
We punish—because we cannot help punishing—for the public
good. There is, therefore, no equilibrium of ferces here ; mo-
tives and results can be discerned, if not calculated.

What, some may argue, is the use, then, of preaching about
duty, if man’s pre-determined position in the moral world
renders him incapable of profiting by advice §

Who knows he is utterly incapable, or will deny that some
very slight influence may not be instrumental in raising the
lowest and debased mind a stage in advance towards a com-
plete evolution to goodness?

The preacher’s very last word enters as a factor into the
man’s conduct ; and who knows but it may be a most impor-
tant factor, unlocking moral energies, whicg might otherwise
remain imprisqned and unused 1

If our preachers only felt that words of enlightenment,
courage, admonition, etc., enter into the list of forces em‘gloyed
by Nature’s God for man’s amelioration, they would suffer no
puralysis to fall upon their tongues. Dung the fig tree hope-
fully, and not until its branches has been demonstrated beyond
a doubt, let the sentence go forth, *“Cut it down, why cum-
bereth it the ground !”

We must aﬁ surely be able to remember periods when listen.
ing to some lecture where the speaker’s voice and earnestness
soon rivetted our attention, waere duty was spoken of with
such kindling vigour as to strengthen the sense of duty in our
own minds. No speculation regarding the freedom of will
could alter the facts that the words did us good.

The power which has moulded us thus far has worked with
stern tools upon a very firm and rigid material.

What it has done cannot be so readily undone ; and it has
endowed us with moral constitutions, which take pleasure in
the noble, the beautiful and the true, just as surely as it has
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endowed us with organisms which find aloes bitter and sngar
sweet. That power did not work with delusions nor will its
hand be stayed when such are removed. Facts rather than
dogmas have been its ministers, the interaction and adjast-
ment of which during inmeasurable ages of development wove
the triplex web of man’s physical, intellectual and moral na-
ture, and such will be effectual to the end.

BOLTON FLAGGING.

Sixteen miles east of Hartford, Conn., in the town of Bol-
ton, is a quarry of remarkable stone, not duplicated in its
qualities by any other in this country. The stone is a mica-
ceous slate, but is so thoroughly filled with mica that the
slaty matrix is barely discernible by the eye. The best qua-
lities of this stone are not affected by moisture and frosts, are
not corroded by acrids nor stained by oils, and a slab of it will
bend perceptibly before it breaks. As a pavement, its darable
quality is also remarkable ; there are Hags of it on a busy
street in Hartford that have been trodden for more than
fitty years, and are in good condition now. This stone is in
%reat demand for floots and tables for chemical factories and
aboratories, for hospitals, and in public buildings where
constant cleanliness is a requisite. The area of these flags is
limited ; very seldom is one quarried with a superfices of two
hundred square feet.

The quarries are in the mountains known locally as the
‘“ Bolton Range,” and forming the eastern toundary of the
Connécticut River valley. They are at an elevation of about
1,000 feet above the level of the Connecticut River, and are of
considerable antiquity, having been worked continuously for
mere than sixty years. In 1820, flags of this stone were sent
to Washington, Philadelphia, Baltimore, and to New Orleans.
At the first, the quarrying was largely done by means of gan-
powder ; but this destroyed more than was gotten out 1n 8
marketable condition. Now gunpowder is used only to
remove the superincumbent rock to make the ledge bare; all
the slabs are taken out by the use of crowbar and wedge.
The ledge has been traced for more than six miles, bat much
of it is valueless because of the cost of getting out the stone,
the layers being at an angle, so that the surface rock may be
reached in one place at a depth of less than six feet, but with-
in one hundred feet surface distance it will be sixty feet below
the soil. The rock is split into slabs only where natural
divisions occur ; some slavs may be only half an inch thick,
while others are five inches, and as they are they must remaiz,
for no chiseling can effect another division. Indeed, the oniy
means of dressiug the stone is by hammering, the edges being
dressed in this way; the surfaces remsin in their natural
state, smooth and glistening. ''hese natural divisions may be
traced by the eye, sometimeg entirely around a block, and
where the minute crack appeflrs, rows of thin iron wedges are
inserted and gently forced in by hammers until one lamina
can be lifted from the rest like the well-baked upper crust of
a pie.—Ez.

A WORLD OF CAUTION ABOUT INK PENCILS.

We have to utter aword of caution about the ink pencils
which have come 8o much into vogue lately, says theNew York
Times. A most useful implement to the business man, this
innocent-looking pencil can be converted into & treacherous
friend, and on no consideration should it be used to write phe
signature of any one. The composition of the pencul llx; 8
peculiar combination highly poisonous in itself, agd--herem es
the danger to signature writers—competent to give off two q:
more impressions on damped paper—not tissue paper, be 1
understood, but ordinary writing paper. Our .attegtyoan&;
firat directed to this peculiarity by an astute official of the Ban
of New Zealand ; and subsequent experiments proved the e_asz
practicability of making a clear copy of the check with this _1(x11a .
pencil. First the writing of the check is transie red—-ups;m_
down of course, to a ship of damped paper, and from that tr e
ferred right side up—to another slip of damped P,“Peft-h b
tested this recently in the case of a check written wx:.ln holnk
pencil and sent in from the country, and by simple | an l{s of
sure obtained a very perfect copy of the transferable par
the document.

A FRIEND at our elbow says he is tired of hwmgfthf, :Lya :{
overprodu.tion so generally Tepeated as the cause o : izn ot
times. He suggests, for a change, lack of consump

the cause.
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GOUPIL'S AEROPLANE.

The accompanying figures give end and side views of an
acroplane devised by Mr. A. Goupil, and described by him in a
recent work upon aerial navigation. The apparatus might be
termed a sort of aerial velocipede. The man, in order to ob-
tain speed, acts at one and the same time, though the pedals,
@ @, and the connecting rods b b, upon a wheel that moves
over the ground, and through jointed arms, ¢ ¢, upon the helix,
¢ ; and he likewise acts upon the rudder, /, and the tail lever,
by means of cords. In measure, as the apparatus obtains
velocity its weight diminishes on account of the increase of the
vertical re-action of the current, and, finally, it ought to ascend
and meintain itself aloft solely through the motion of the helix
combined with the sustaining action of the wings and regula-
ting and directing action of the rudder. Equilibrium must be
maintained through the displacement of the man’s center of

avity.

KrThe construction of the apparatus (which is of thin strips of
wood cross-braced by tough wood aud covered with silk) is of
the lightest character. The whole weighs 220 pounds.

Certain persons will smile, perhaps, upon first glancing at
the figures of this new aerial velocipede: and others, upon
reading the conditions of the apparatus’ working and the hopes
that are had of it, will be tempted to ask us if such apparatus
have already operated—a question which we cannot answer
affirmatively. However, it it is allowable to smile innocently
at such claims, it is perhaps less allowable to have doubts. The
rules of mechanics do not contradict the assertion that it will
one day be possible for man to rise and direct himself in the
air when the latter is undisturbed by storms.

When alaminum and still lighter and more powerful motors
shall intervene, the solution of the problem will not have to be
long awaited. But what will prove more difficult yet, after
this very solution, will be the practice of the thing. It is not
everything to have a sure and‘wel]-rigged ship that fulfils all
the conditions of good navigation, for a crew is likewise neces-
sary. When, then (however distant the period) it shall be
felt that the end has been about reached, it will be necessary
to instruct the future fliers to preserve that coolness and pre-
cigion of motion in the air that should contribute to secure the
necessary conditions of precise maneuvering and perfect equili-
brinm.—Chronique Industrielle.

.

INFLUENCE OF THE MOON ON THE EARTH.

The tides are caused mainly by the moon, as it were, Catch-
ing hold of the water as the earth revolves around on its axis.
This must cause friction on the earth as it revolves, and fric-
tion, as every one knows, causes los8 of power. Suppose a
wheel, with hair round its nm, live circular brush, such as is
used for hair brushing by machinery ; if tbis brush be rovol-
ving rapidly, and we boid our hand ever so lightly on the
hair, so that it is slightly rubbed backward as the wheel will
be gradually diminished, until at last it will be brought to a
standstill, provided there is no additional power commuaicated
to the wheel by machinery or hand, beyond what was giveu
to set it spinning round. Now, this is somewhat anagolous
to what is happening to the earth in its rotation. There is
reason to suppose that the actiou of the tides is slowly buy
surely lessening the speed of the earth’s rotation, aud conse-
quently increasing the length of the day, and that this action
will continue until the earth, Then the day, instead of being
24 hours, as now, wiil be about 28 days, and the earth will be
exposed to the full blaze of the sun for about 14 daysat a time.
The chunge this will bring about on the face of the earth can
hardly be exaggerated. All life, both animal and vegetable,
will be destroyed ; all water will be evaporated ; the solid rocks
will be scorched and cracked, and the whole world reduced to
a dreary and barren wilderness. It is supposed by some that
the moon has aiready passed through all this ; hence, its
shattered and bare looking surface. That the earth, being so
mach larger, has more quickly acted upon the oceans, which
once were upon the moon'’s surface, and stopped almost entire-
ly its revolution round its own axis, thus causing it to have a
day equal to 28 of our days, and the heat of the sun has
already done to it what in future ages it will do to the earth.
—Harper's Weekly.

A PIANOFORTE railroad car is being built in Birmigham,
England, for the London and Northwestern Railway. “ Ap-
pliunces will be provided by which the sound of the carriage
wheoels will be deadened, 80 as to preserve the harmony of the’
music.”
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TENEMENT HOUSE REFORM.
The Tenement House Commission is preparing its reportof the

Legislature on radical lines. The recommendations of the sub-
committee, which have received the approval of the commis-
sion, are of a sweeping character. Among other suggestions are
those providing for water-tight concrete cellar bottoms, the
removal of vaults in yards, an adequate water supply on each
floor, unoccupied space amouunting to 35 per cent. of each city
lot taken for the building, the ventilation of air-shafts at
top and bottom, and enlarged hallways connecting with the
open air. The commission must include a number of idealists,
if recommendations such as these are to be embodied
in an official report with any serious expectation that there
will be any practical legislation based upon them. There are
other suggestions designed to secure a more thorough ins-
pection of tenement houses and more efficient control over the
owners of this class of property. These will be of great prac-
tical benefit, if sanctioned by the Legislature, especially the
rule making the posting of an order in a tenement house and
the mailing of & copy to the owner a legal notice from the
Board of Health.

The report of the commission will be awaited with great
interest gy all who are concerned in the important ques-
tion of tenement house reform. Much valuable testimony has
been collected, and the conclusions of the commission will
have unusual weight. There ought, however, to be moderation
in zeal for practical reform. Let the idealists exercise self-
restraint a.m}) not confuse the judgment of the Legislature by
making recommendations that cannot be practically carried
into effect. The present building law and the requirements
of the sanitary code are inadequate in some respects ; but
while amendments will strengthen the statutes, the pressing
need is not so much for more legal authority, as for a more
efficicnt exercise of such powers as been already conferred.
A new tenement house built in conformity with the present
law will be a safe and wholesome home for working people.
It is more important to provide for an adequate inspection
of tenements before and after completion than it is to change
that law in minor details. The statutes regulating the recon-
straction of old tenement houses are not so stringent us they
ought to be; but greater benefit will be derived from a more
thorough and rigorous application of such legal authority ag
there is than from finical attempts to revise the statutes,.—N., ¥,
Tribune. .

DARKNESS OF HELL GATE.

The elcctric light at Hell gate went out on Saturday mornin
Jan. 8, at 4 o’clock, and the brilliant illumination was with-hel
until Tuesday evening. The stoppage of the electrict light
was caused by the fact that a part of the screws attaching the
armature to the shaft gave signs of being loose. The attendant
engineer noting this, decided that it would be advisible to cut
of the light. Owing to the circumstance that there was a lack
of proper tools, such as those which are in use at the Cleveland
factory, the repairs occupied the time from Saturday until
Tuesday.

** Since the light was first placed at Hell Gate last Novem.-
ber,” said Mr. C. P. Whitney, secretary of the Brush Swan
Electric Light Company, toareporter, *‘there have been no
mishaps worth calling by the name. Once a couple of globes
were broken by a bird and the lights weut out. Of course
the weather has once or twice occasioned annoyance.” QOne
night the lights went out owing to the presence of sleet on
the elevator, which kept the attendant from going up. The
government is perfectly satisfied with the apparatus and iis
workings, and the plant hus been fully settled for.”

Mr. Whitney stated that a duplicate apparatus had already
been ordered, so that such & delay in electric li hting of Hell
Gate could never occur again. *‘ The origina objections of
the pilots,” he said, ** which was not very geueral, is, we are
assured by the governnient officers, entirely removed. Daring
the nights in which the lights were out there were many com-

plaints from parties using the water about Hell Gate. ~Great"

regrets were expressed at the absence of the lights. Some‘of
the captains of the Sound boats, I have been told, have con-
cluded that it was a very great advantage to have the Hell
Gate electric illumination, and that it was materially useful
in navigation. It certainly is,” concluded Mr. Whitney, *“a
permanentin stitution, and is now generally understood to be
such.”—Ez. :

THE BENEFITS OF UNDERDRAINAGE.

The_subject of underdraining has, of late, been receiving a
great deal of attention in the agricultural press. Much that
is written on it is scarcely to the point, and grave errors are
given expression to by some writers. Whether to drain or
uot, and how to drain, are questions which each farmer must
decide for himaelf according to the nature of his land. The
depth of the hard pan, where such exists, is an important fac-
tor. Sandy lends in general need but little, though there are
instances in this Province of sandy land underlaid by clay,
in which tile-draining has been decidedly beneficial.” As to
clays there is room for much experiment as to the best depth :
while three feet is properly accepted as about the right depth
for most clay soils, there are clays so tenacious as to warrant a
much smaller depth. The progress made in draining in
Ontario in late years has been great, but not one ver cent. of
the land which requires draining has yet been drained. With
the growing competition in grain, our farmers need to resor-
to every economical method of increasing their crops, and tile
draining is certainly one of the very best. Regarding its cost
the greatest misapprehension exists in some quarters. The
New York Times, for instance, estimates the cost at $50 per
acre. Thisis obviously fartoo high even for close draining by
manual labour. Most lands, tolerably free from boulders, can
be drained with three-inch tiles laid not over two rods apart
for $20 per acre ; we know of not a few instances of it costing
several dollars less. In these cases, however, the ditching
machine is used. Au increase of only two bushels of wheat
per acre amply pays the interest on the cost of drainage ; bat
8s on an average clays yield five to ten bushels more where
drained and properly farmed, than where undrained, though
carefully managed in other respets, the advantage of tile.
draining is _very obvious. It must always be borue in mind
that every bushel over the number necessary to pay cost of
cultivation is almost clear profit. If the margin over be five
bushels per acre, an increased yield of only five bushels means
double the profit in grain growing.

“ MYSTERIOUS ILLNESS.”

A discussion has taken place in the T'imes this week on the
subject of Mysterious Illnesses,” which are attributed to arseni-
cal wall paper. Attention was first called to the effects of
arsenical papers many years ago, we believe by the late Dr.
Taylor, sometime Professor of Jurisprudence at Guy’s Hospital,
who collected together a large number of striking examples,
in some of which fatal consequences had been produced, while
in others the timely removal of the paper had been followed by
the disappearance of the symptoms which its presence shad
occasionegf At that time (as the T'imes remarks), the arseni-
cal salt of copper, known as Scheele’s green, was largely used
as a pigment to produce green colours on paper, and espeeially
for the leaves of the running patterns of flowers and foliage
which were thenin vogue. In papers of a cheap description,
it was not uncommon for the F:aves to be absolute’ masses
of a dried arsenical paste, and the effects produced were often
correspondingly severe. Arsenical fumes were liberated by
the action of lamps or gas flames, and arsenical powdered was
detached by all occasions of friction. The dust which floated
in the atmosphere of the rooms, or which settled on cornices
or furniture, was often very highly charged with arsenical par»
ticles, and cases were not wanting in which the disturbance of
this dust by housemaids had manifestly been followed by
increased derangement of health. The evil, when once atten-
tion had been directed to it, was gross and palpable, and the
public mind became possessed by a very general distrust of green
as a coloar for decorative purposes, Since then the conditions
have totally changed. The coarse and abundant presence of
arsenic is no longer to be feared, and green colours no longer
enjoy a monopoly of its presence. Arsenic is employed in the
preparation of use of many of the aniline colours, and is
often imperfectly removed from them. There is scarcely any
colour from which it will certainly be absent, and while it is
seldom sufficiently abundant to prodace violent illness, its
more gradual effects may be no less prejudicial in the long
run.—£z.

A BAVARIAN chemist Is reported to have invented an en-
ameling liquid which renders any species of stone or cement
harder than granite, and gives it the undeliable appearance of
any mineral that may be (gi:;sired.

e—
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TALL CHIMNEY CLIMBING.

There are several agencies at work upon tall chimney shafts
tending to deteriorate them, and necessitating an occasional
inspection of the condition of the upper portions of the brick
work of these structures. The material used is of a perishable
nature, and, as a matter of course, in time the bricks and
mortar or cement crumble away under the insidious attacks of
wind and rain. Not uncommonly the interior of the chimney
is full of highly-heated vapors, which exert a powerful disin-
tegrating action. The top of the chimney is also exposed to
strokes of lightening, which, under the system of imperfect
protection often adopted, contributes in a material degree to
the gradual loosening of the brickwork. Hence the necessity
for occasional inspection. But the difficulty and also the ex-
peuse of such examinations have probably been at the root of
a neglect which in some cases has led to the fall of the struc-
ture. A notable instance of this occurred two years since at a

{ mill in a suburb of Bradford, Eugland, where a chimney 240
feet high fell, killing 30 of the workpeople and injuring about

40 more who were engaged in the spinning and drawing sheds

beneath, The chimney had been built about twenty years,

and was known to be out of repair ; in fact, it was under re-
pair at the time of its fall. The plan adopted in the earlier
days of tall chimneys for gaining access to their tops for the
purposes of examination and repair is deserving of some praise
on account of its ingenuity. A kite was flown by a trained
and skillful hand over the top of the chimney until its string
was placed oblitﬁnely across the orifice of the shaft, and the
kite was then pulled down to the ground by a second string
attached to the one which was usegr in managing and control-
ling the flight, leaving in this way the string looped over the
top. The kite being then removed, a stout cord was attached
in its place and drawn over the top of the chimney until the
cord had taken the place of the string, rising from the ground,
crossing over the mouth of the chimney, and descending to
the ground on the.other side. This process was then repeated,
stouter and stouter cordage being used each time, and finally
astrong iron chain, until at length a tackle was raised and
fixed, from which an adventurous workman, generally known
a8 a steeple jack, could be pulled up to complete the adjust-
ments and attachments of more reliable machinery above. In
most of the large chimneys of this earlier date upwardly-
curved hooks of iron were left fixed at the rim in a position
conveniently arrranged for catching the kite string.

We need hardly observe that some skill is required for the
attainment of distinction in the art of kyte-flying for getting
at the tops of tall chimneys. Somse years ago Mr. Solomon
Sanderson, of Huddersfield, England, acquired a high reputa-
tion for his successful practice of this craft. He contrived the
means which have now practically superseded the use of the
kyte. One great disadvantage of the kyte-flying process was
the delay that continually occurred in getting the tackle at-
tached to the top of the chimney by its instrumentality. A
firm who had undertaken a work of reconstruction or repair
very naturally hesitated to send a staff of workmen to any dis-
tant place until there was good assurance that they could at
once enter upon their task. A kyte-flyer was therefore dis-
patched 2s & preliminary measure, to establish a practical con-
nection with the chimney top. But when this avant courier
was once well away from the superintending eye, it seldom
happened that a favorable wind could besecured. The public-
houses of the place, which naturally became the refuge of the
kyte-bearing;rtist and messenger, appear to have _exerped
some very clirious meteorological influence upon the direction
and force of ‘the currents of the air. Weeks, and in_ some
special instances months, would slip by before a fayqrable and
manageable breeze would present itseif for the ralsmﬁ of the
kite. 1t was in these embarrassing circumstances that Mr.
Sanderson determined to contrive some upward J:ath that would
be irdependent alike of the caprices of the wind and the sedlw(;
tions of the drinking shops. He succeeded in his design, an

about 17 years ago he introduced the ingenious meth of

Ii«;ﬁ:iug at the tops of tall chimneys which is now largely
opted. L. .

e method devised by Mr. Sanderson consists in pushing
length after length of short segments of a ladder, a8 it Wn"‘f':
telescopically, up against the perpendicular face of the sha
of the chimney, and of climbing siqmltaneously nP°nb a
lengthening-out ladder as it goes. This would appear toh'e a
somewhat formidable proceeding when employed upon h:.s cb::n
ney 250 or 300 feet high. It is_one, however, which ba n
8o perfected by the inventor and his successors that it is no
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amployed, in the hands of good climbers, with an almost com-
plete immunity from dangerous risk. The ladders used in the
process are 15 feet in length, and they are so made that the
bottom of any one ladder can be dropped into sockets provided
at the top of any of the rest. Pegsabont 8 inches long, which
project out from one face of each segment of ladder, serve the
purpose of keeping it that distance from the brickwork when it
1s fixed, and of providing a secure foothold and handhold.
The first step consists in placing one section of the ladder,
standing perpendicularly upon the ground, against the base of
the chimney. An iron holdfast is then driven into the brick.
work 1 foot up from the bottom of the ladder, and 1 foot down
from its top. These holdfasts are of a hooked form, so that
they can each be made to clamp one of the rangs of the ladder
when they are driven home upon it into the brickwork. When
one segment of the ladder has been thus firmly attached to the
shaft of the chimney, a free ladder is sloped against it, and the
climber then ascends upon this until he can reach abont 1
foot above the top of the fixed segment. He there drives a
holdfast and attaches to it a pulley and block, so that one end
of the rope reeved into the pulley can be brought half down a
a second loose section of the ladder, placed perpendicularly
and side by side with the first. The rope is there fastened at
midway height, and by means of the block the second section
of the ladder is hauled up by men standing upon the ground
nntil it projects half-ladder height above the section No. 1. In
this position it is temporarily lashed to the fixed section, rung
to rung, so that the climber can mount to its top and drive a
holdfast into the brickwork a foot above its upper extremity.
He then shifts the pulley and block to this upper holdfast, an.
descends to the ground. Section 2, still attached to the ropa
at its middle part, is then hoisted up to its full height above
Section 1. The climber, following its ascent, next inserts the
bottom of its sides into the sockets at the top of Section No. 1,
mounts upon its steps as, still held by the pulley, it leans
against the chimney, drives home two hooked holdfasts, clamp-
ing its tun%: to the chimney, near the bottom and near the
top ; and, this having been done, the second section remains
fixed in continuation of the first, and the ladder attached to
the brickwork, and affording a practical way to the climber,
has thus grown from 15 to 30 feet of continuous height. The
process is then repeated with succeeding sections of the ladder
until a perpendicular path has been construed from the bottom
to the top of the chimaey. . .

There are three essential points in this ingenious process
which farnish a ready explanation to its success. The first of
these is the temporary lashing of -each section of the ladder
when it is half way up, so that the climber can get safely to
the top, as it is held still attached to the pulley, and fix a fresh
block above its upper extremity for the accomplishmeat of the
second half of the hoist. The second point is the joiniag of
the sections by sockets as each one is placed in position apoa
the one beneath ; and the third, the fixing of each section,
when it is once lifted into its place, by holdfasts driven into
the brickwork of the chimney. The ladder virtually creeps up
to the top of the chimney, joint above joint, and fixes its ten-
acious fangs into the brickwork as it goes. The process is so
so easily performed by gractlced hands that the higheat chim-
neys are scaled in very brief spaces of time. Aaan example of
the rapidity with which the work can be performed, we find it
stated that the chimney at the Abbey Mills pumping station
of the Metropolitan Sewagze Works, London, Eugland, some
230 feet high, was laddered from the ground to the sumuwit in
three hours and a half, about a year ago, when sowme repairs
were being carried out.—Ez.

LARGZST OF THEIR KIND.

The largest ocean in the world is the Pacific ; river, the
Amazon ; gull, Mexico ; cape, Horn ; lake, Superior ; bay,
Bengal ; island, Australia ; city, London ; public building,
St. Peter’s, Rome ; hotel, Palace, San Francisco ; steamship,
¢ Great Eastern ;” desert, Sahara; theater, Grand Opera
House, Paris ; state, Texas ; highest mountain, Mt. Everest,
Hindostan, Asia; sound, Lo:f; Island ; railroad, Union Pu.
cific and Central Pacific ; canal, Grand Canal, China ; bridge,
that over the Tay at Dandee, Scotland ; railroad depot, St.
Pancras, London ; largest room in the world under single roof,
on militarye, St. Petersburg.—FEx.

WarTER filtered through charcoal becomes perfectly pure, the
charcoal absorbing all disagreeable tastes and smells, whether
they arise from animal or vegetable impurities.

e
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STEAM ENGINES AT THE NEW ORLEANS EXHIBITION.

Probably few things at the New Orleans show will be found
more generally interesting than the machinery department. En.
tirely bisecting it; says a local newspaper, is a space 100 feet
wide and 800 feet long, devoted te the steam engines, while
the immense battery of 66 boilers is accommodated outside of
the main bnildin%’in a structure especia ll{ built for the machin-
ery department, but ug:lmted from it gom alley or street.
This enormous range of boilers presents a front of 400 feet, and
they are all connected by a t steam drum which traverses
the battery its entire le; . The steam, being gathered in
this drum, is sup?liod to the en*’nu through a riveted main-
pipe 26 inches in diameter, This main out-valves at
various points connected with small pipes which feed steam
to the several engines. Another, but smaller, pipe leads from
this main to the right and left—that to the left carrying steam
to the cold-storage engine and pumping machinery, while the
gipo to the right, after traversing the southern f of mine

uildiug, crosses Magazine street and gives steam to machinery
in the iron cotton-mill building and the sawmill annex. There
is fully 4 mile of this steam-pipe, and is all supported on roller
brackets, so that it may have full play to move forward or to
retract when expanded or contrac The boilers have a

.umllxl:f capacity equal to about 6000 horse.power, which is |

to 30 engines of various sizes. It is pecular fact that
o engines thus far erected, and someof them are very
large, are of the horizontal type.—Ex

Engineering Hotes.

Horsg-Powxr OF N1oGARA Farrs.—The falls of Niagara
are, say, 160 feet high, and each hour on a roulih estimate,
1,165,000,000 cubic, feet of water fall over. e power of
the falls, then, exclusive of the velocity with which the
water arrives at the brink, is about 5,000,000 horse power,
or about one-fourth of the entire steam of the earth.
For such falls as Niagara, working day and night, would be
required to replace the work now done for man by the steam
engine.

THERE is likely to be a revival in the copper trade, and
Swansea is excited thereat. The introduction of iron angd
steel ships paralysed the industry, but it is now proposed to
put & layer of gutta-percha upon the plates, and fasten copper
sheating thereto with a patent composition. The copper plates
will thereby be fixed with a tenacity which will resist wear
and tear. e Admiralty is investigating the matter, and the
seat of the copper trade of the world is likely to become once

‘maore very prosperous.— Liverpool Journal of Commerce.

ErauisH iron and steel makers thought they saw in the
sagitation in that country for an increase of the Navy some
hopes of improving their business, which is in a very unsatis-
factory condition. To this end they are said to have encour-
sged the agitation by all legitimate means. Now that
enormous appropriations have made for the purpose
named, it has besn discovered that the officials lnve%een in
negotiation with leading French and German steel makers, on
the ground that they manufactured a better quality of stedl

- than was made in England.

ForMERLY the Lake Superior Mines controlled the copper
trade of this country, but the discovery of great deposits of
copper in Arizona within the pest fow years has changed all
this and the stocks of the Lake companies have been seriously
if not permanently affected thereby. The attempts on the
part of latter to discourage western production by delibe-
rately knocking down the prioe of copper have utterly failed
and their own shareholders have been the principal losers,
It is known that the Arizona ores contain a percemtage of
copper so much greater than those of the Lake Superior mines
that the western producer, though s greater distance from
market, is able to compete successfully with his rival of the
Lake region. )

Tus Brooklyn Bridge haa disppointed it fiends. It does
not do anything like the business that was expected of it, and
the running expenses are much ter than was expected.

For the year en Nov. 80, lssf:ho figures on the main-
tenanoe account show as follows : Total receipts, $538,998,00 ;
total expenditures, $440,088,00 ; net earnings, $98,955,00.

Further experiments have recently been made at Sandy Hook
with . the Haskell multi-charge gun. In ome of the rounds
fired nineteen pounds of powder were used in the breech, and
one hundred pounds distributed in the four pockets. The
result was that a shot weighing 111 pounds was projected
with an initial velocity of 2004 feet per second, and, with an
elevation of 84 degrees, to a distance of 6753 yards. This, it
is claimed, is the greatest distance ever attained at that eleva.
tion. '

THE Vanne Aqueduct, in France, which is some 37 miles
long is said to be the most important and costly work that has
ever been oonstructed of artificial stome. is aqueduct,
which autp%liea the city of Paris with water, traversing the
forests of Fontainebleau its entire length, com}u'im 2% to 3
miles of arches, some of them as much as 50 feet in height,
11 miles of tunnels, and eight or ten bridges of from 75 to 125
feet span, for the bridginﬁ of rivers, canals and highways.
The smaller arches are half-circles, and are generally of a
uniform span of about 89 feet, with a thickness at the crown of
some 16 inches; their construction was carried on without
interruption through Winter and Summer, and the. character
of the work was not at all affected by either extreme of tem-

rature. The spandrels were carried up in openwork to the
f:vel of the crown, and upon the arcade thus pre; the
aqueduct-pipe was molded of the same mteriai: the whole
becoming firmly knit together into a perfect monolith. The
construction of the arches was carried on about two weeks in
advance of werk on the pipe, and the centers strack about a
week later.—Ex, .

PYrRoNAPETHA.—According to the Organ fur Oelhandel, an
interesting trial was lately made in St. Petersburg with a new
illuminating material which is destined, it is considered, to
take thc place of kerosene. This is a new illuminating
oil, absoluteli free from danger of fire. An experiment was
made as to the power which gyronapbtlm has of extinguish-
ing fire, and it was found that burning kerosene was easily put
out by it. Pyronaphtha can itself be extinguished by water
P‘yrons htha 18 a product of the distillation of naphtha residue,
of which large ﬂ:ntitiea remain from the Baku distillation
of petroleum. m these, illuminating gas is produced, and
likewise pyrenaphtha. The idea would seem to have hitherto
been carried out only by Ragosin and Co., of Baku.
celebrated Russian chemist, Professor Beilstein, has examined
gyronaphtha, and has expressed his conviction that it has a

rilliant future before it, and that it must eventually replace
American and Russian keroseme. The specific gravity of

yronsfhtha is 0.864, and it ignites only at 230 deg. Fahren. -

eit. It burns without smoke and vapour at 267 deg., gives a
brighter light than kerosene, and is consymed less rapidly,
while its prime cost in less. At St., Petersburg it is being
adopted for domestic use, and Messrs. Romberg have con-
structed a special burner for that purpese.—FEz,

Discellancons Fotes.

A TroaNicAL SoHOOL.—Mr. William Mather, in 1873,
established a school in connection with the iron works of
Messrs. Mather & Platt, at Salford, England. This school.
has developed into the most ‘complete technical school in the
kingdom. Everything required in the way eof illustration
nn;} example is previded by the firm on the most liberal
scale.

THE British National Association for Promoting Technical
Education has appointed a deputation to visit the continent of
Europe, for the purpose of reporting upon the technical instruc-
tion given to the industrial classes in Germany, France,
Switzerland, and elsewhere, and the influence of such instruc-
ti:rlz.gpon manufscturing and other industries at home and
a 3

THE Arlberg tunnel, on the railway from Innspruck to
Bregenz, on Lake Constance, was recently formally opened

b{e e Emperor of Austria. It is the third longest tunnel in
the world, being about six and a half miles in length, while the

Mont Cenis is about eight and a half, and the St. Gothard
and dnd a third. The Arlberg is the first hore.through the
Alps from east to west. '




