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TECHNICAL EDUCATION OF THE ARTISAN
- CLASS.

It is only recently that Canada has become to any
considerable extent a manufacturing country, and con-
sequently the value of thechnical education in matters
connected with manufacturing is little understood or
appreciated.

t is, however, a matter of very great importance to
the well-being of the whole country, that as our manu-
facturing industries increase, practical scientific instruc-
tion should be provided for those who are to be
employed in them. )

This cannot be accomplished by the existing system
of public instruction, excellentasit undoubtedly is for
general purposes. It is a special work, agd will re-
quire the application of special means for its accom-
plishment. )

A system of instruction, intended to meet this want,
has been in foree in the Mother Country for a number
of years, which seems to work very satisfactorily, and
might, with some slight modifications, be adopted with
great advantage here.

The prinipal features of that system may be thus
described : There is a department of the British Govern-
ment known as the Science and Arts Department,
organized for the express purpose of encouraging and
Promoting instruction in Science and Art, both
theoretical and practical. In cities, towns, and other
districts, when considered desirable, classes are formed
under the direction and control of the Science and

Art Departmen acting through local committees.
The duties of these committees are to organize the

management of the schools ; to pay the salaries of the
teachers, rent of rooms, and all other incidental ex-

achools, engage teachers, and generally superintend the-

penses connected with the organization of these schools.
A'sum of money is voted annually by Parliament, and
distributed among the schools according to the results
a8 determined by the examinations at the close of the
season. o

The Schools are opened in November and closed
about the end of March, tha classes meeting in the:
evening from seven to nine o’clock. The teachers are
usually selected from men who are actively engaged in
practical scientific employments, such as those in which
instruction is to be given. They are generally men
occupying prominent positions :mong the workmen,
such as managers, draughtsmen, foremen, or even work-
men who have obtained certificates of qualification to
teach, thus combining all the advantages of practical
and theoretical instruction in the same teachers,

A staff of Government Inspectors are employed to
visit the schools to see that they are properly conducted
and working to advantage. They inepect the work
done, both as to quantity and quality, and send their
reports to the Department in London.

At the close of the season the registers of attendance,
otc., are all returned to London, and the examinations
begia. They are of three grades—Elementary,
Advanced, and Honours, and each grade has two
classes—1st. and 2nd.

The papers are examined by professors appointed by
the Government, and they report the result of the
examinations to the Department in London.

The local committee then make a claim upon the
appropriation, or money voted by Parliament, for & sum
corresponding to the resultse of the examinations, s
first-class allowance heing- £2, a certificate, and a
Queen’s prize, while a second-class secures £1 and a
certificate.

The moneys 8o received are applied in payment of
teachers’ salaries, and other incidental expenses con-
nected with the organization and maintenance of these
schools,

These payments constitute the whole of the Govern-
ment assistance to the Committees, and the certificates
are the only compensation to the students, generally.

Scholarships for general excellence are sometimes
granted to students who show exceptional ability, with
s view to assisting their further progress toward
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honourable distinction.
detract from, or come into collision with other educa-
tional institutions, in any way whatever ; they rather
assist, and go hand in hand with them, many students
of colleges gladiy availing themselves of the opportunity
of attending these evening classes, and thus securing a
practical knowledge of the subjects taught that can
otherwise only be obfained in the workshop.

Such classes would be of very great value to the
agricultural class in this country, seeing that the pro-
gramme includes the science of agriculture along with
the other sciences and arts.

There is reason to believe that the Educational
Departments ale not indifferent to these matters.
Successful manufacturing requires skilled workmen,
and the soouer such classes are engaged here the
better. Who will move first ?

The importance of this subject should recommend it
to the earnest eonsideration of both the Local and
Dominion Governments.

‘We shall be glad to receive communications from
parties who may feel interssted in these matters, to
learn their views, to give further information it desired,
and to encourage and promote such organizations by
any Imeans in our power.

GAS AND ELECTRIC LIGHTING.

THE subject of supplying the maximum illuminating
power at the minimum of cost is an important one
for large corporations, eompanies and the general
public.

Gas is beyond doubt the most economical, but the
difference in cost b-tween the two systems of lighting
is not such as to preclude the rapid advancement and
application of Electric Lighting, the numerous and
convenient advantages of the latter combined with its
novelty and popularity give at once an important
standing.

Some of the best towns and cities in the Dominion
are more or less lit up with it both by private and
public contract.

The Gas Companies are trying to minnimise a8 much
as possible the effects of this competition by reducing
the price of gas and by supplying betier burners and
lamps, etc. than hitherto.

——

THE BRITISH NAVY.

QUITE & sensation was caused lately in England by
the circulation uf reports from supposed well informed
circles regarding the weakness of the English Navy as
compared with other Powers. The subject had been
become a burning one, and among the first political
questions of the day.

It is quite evident that Englands supremacy is being
gradually approached, and although she is still mistress
of the sea, her superiority is not such as to enable her to
successfully fullfil her large and ever increasing
obligations.

The subject is being greatly agitated at present and
it is gratifying to know that the Imperial Government
are determined to rectify matters as speedily as
possible. ‘

We intend later on to take up this matter and give
our readers full statistics and both facts and figures.

These classes do not either.

THE GREAT EASTERN.

It appeas that this once famous and monster steam-
ship is b-ing thoroughly overhauled, ard got ready for
another passage across the Atlantie. It is undergoing
the necessary repairs at Milford Haven, and will take
gome mopths b fore being ready for sea. It will be
used for carrying exhibits from England to the great
Exhibition at N- w Orleans ; and when there, will be
utilised and fitt«d up as a floating Hotel moored in the
great Missiesippi River.

The idea, although not aliogether movel, is a good
one, and we trust it will prove a success both to the
public who may patronize it during the Exhibition and
to its owners,

THE AUSTRALIAN MAIL SERVICE.

ConsIDERABLE dissatisfaction has arisen lately re-
garding the time taken to deliver the mails from
London, via. San Francisco, which ranges from 37 to
39 days. It is asserted that the service could be con-
siderably expedited. @~We in Canada are highly
favoured, compared with our Australian brethren in
this respect, and still we complain oceasionally.

THE WESTINGHOUSE AIP BRAKE.

The Westinghouse air brake, so extensively used both here
and abroad, has been brought into special prominence in Eng-
land lately, where the public are demanding that it shall be
applied on all railways, to the exclusion of vacuum and other
brakes, which have proved to be less efficient. Since the
accident at Penistone, on the Manchester, Shefficld and Lin-
colnshire railway, last July, in which over 20 persons were
killed and as many more injured, the engineering press has
been incessant in urging that the Westinghouse or an equally
reliable anttomatic brake be used on all the English railways.
The conclusions reached as to the efficiency of many of the
railway brakes now in use in England have received further
confirmation from the locomotive engineers, who, before all
others, are interested to the extent of life and limb in having
the best brake under their control. Not long ago one of their
number sent a letter to the London Times, in which he ex-
pressed himself very strongly in favor of the Westinghouse
brake, saying that with none of the other systems did he feel
the same security, and when using them was always prepared
to apply the hand brakes. The prominence which was given
to this letter in many of the engineering journals called forth
a second letter from a similar source, in which the writer cor-
roborated all the statements of his fellow-engineer. Such
strong evidence, upheld by both theory and practice, and
bearing common testimony to a danger and the means of
avoiding it, would undoubtedly before this have resulted in
the desired change had it not been that certain parties largely
interested in English railways, as well as in a particular brake,
have put forth every enleavonr—even, it is said to the extent
of tampering with the accident returns—for the purpose of de-
tracting from the werits of the Westinghouse to the advantage
of some other brake and their own predilections. Seemingly
as & proof of the efficiency of the Westinghouse brake there
occurred in England some weeks ago & railroad accident closely
resembling the one at Penistone in everything except loss of
life, the escape in the second instance having been due to
the excellent working of the Westingbouse brake. Despite all
oppusition, therefore, it is highly probable the demauds of the
public will soon be acced:d to.

—————————

A'NEW mvthod of sheathing ships has just been tried at
Swanses, Wales. The copper or yellow metal plates are at-
tached to the iron by means of an adhesive preparation of rub-
ber. An intermediate rubber sheet insulites the two metals.
Before applying, the bottom of the ship is thoroughly cleane.d.
‘The results of the trial are awaited with great interest, as the
method offers great facility in repairs.
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CHIMNEY CONSTRUCTION.

_The important part fulfilled by a chimney renders it espe-
cially desirablo that it should be of ample size, well-propor-
tioned and properly built. The function of a chimney is pri-
marily to furnish a sufficient supply of oxygen to the fuel to
effect its combustion. The first point to be considered is
stability. This is sometimes a matter of some difficulty, but
if proper care is exercised the condition may always be attained.
A good foundation is the first requisite. Most failures of chim-
neys have occurred through insecure foundativns, which have
settled nnequally. Where practicable, the load on a chimney
foundation should not exceed 2 tons per square foot in vom-
pact sand, gravel or loam. Where a solid rock bottom is avail-
able for foundation, the load may be greatly increased. If the
rock is sloping, all unsound portions should be removed, and
the face dressed to a series of horizoutal steps, so that there
shall be no tendency to :lide after the structure is finished.

One very strong reason for making a chimney foundation as
broad as possible is the fact that in high winds the pressure on
the foundation may be largely concentiated on the leeward side
of the shaft so that in some localities where the prevailing
winds are quite strong their effect alone may be sufficient to
cause unequal settling uuless precautions are taken that the
foundation is amply large. Butin ordinary cases, with short
stacks, no trouble need be experienced, for if the base of the
foundation be only slightly larger than the shaft it will be
sufficiently firm. In the case of large chimneys, however, too
great caution cannot be observed. Careful calculations should
be made, and the design of the stack so modified, if nece.sary,
that all doubt regarding stability may be removed. All boiler
chimneys of any considerable size should consist of an outer
stack of sufficient strength to give stability to the structure,
and an inner stack or core independent of the outer one. This
core i8 by many engineers extended up to a height of 50 or 60
feet from the base of the chimney, but the better practice is to
run it up the whole height of the chimney ; it m:y be stopped
off, say, a couple of feet below the top, as shown in Fig.1,
and the outer shell contracted to the area of the core, as shown
in the engravings ; but the better way is to run it up to about
9 or 12 inches of the top, and not contract the outer shell. But
under no circumatances should the core at its upper end be
built into or connected with the outer stack. This has been
done ir several instances by bricklayers, and the result has
been the expansion of the inner core, which lifted the
top of the outer stack squarely up and cracked the brickwork.

In the accompanying engravings, Fig. 2 shows an external
and Fig. 3 a sectional elevation of a chimney such as we
would recommend for small batteries of hoilers, where the
height of the chimney does not exceed 100 feet. For a height
of 100 feet we would make the outer shell in three steps—the
first, 20 feet high, 16 inches thick ; the second, 30 feet high,
12 inches thick ; the third, 50 feet high and 8 inches thick.
These are the minimum thickuesses admissible for chimneys of
this height, and the batter should be not less than 1 in 36 to
give stability. The core should also be builf in three steps,
each of which may be abont one-third the height of the chim-
ney—the lowest, 12 inches ; the middle, 8 inches, and the up-
per step, 4 inches thick. This will insure & good, sound core.

Fig. 1 shows a plain, simple finish for a chimney top, but
one which looks neat if it is well proportioned. Care should
be taken, however, that it is not made too short in proportion
to the length of the shaft, or it will look ¢ squat."’ The finish
of a chimney should be such that it harmonizes with the style
of the suironnding buildings. It costs no more thus, and looks
vastly better. The top of a chimney may be protected by a
cast-iron cap, Fig. 5, or perhaps a chesper and equally good
plan is to lay the ornamental part in some good cement, and
plaster the top with the same material.—Ez.

-t

JAaMES MONTGOMERY.—James Montgomery, 8 mechanical
engineer and inventor, died at his home in Philadelphia on the
28th of December. Mr. Montgomery was well known in me-
chanical circles at one time as tae inventor ¢f the boiler that
bore his name. H entertained extravagant hopes of the "'“v'"ﬁ
that could be effected by lengthening the channels 1;hrm1£l
which the products of cumbustion had to g\ss» and the resalt
was disappointment. The boiler received some “PPI‘C“,F"’""
but it was extremely awkward to make, and the inveantor aﬁn'
thusiastic advocacy failed to put it into permapnnt use. l:
Montgomery was one of the first to puta partition between the
tubes to divide the products of combustion.—Ez.

e ————— e —

GAS AS A MOTIVE POWER.

Gas is a convenient source of power, and in towns where it
is already supplied for purposes of illuminating, it is at once
ohtainable in a conveniently moderate quantity.

Moreover, the principle of adopting a large centre of supply,
is, oh scientific grounds, economical, for it can be supplied in
the state of fuel, and involves no more lossin its transmissions
than would occur iu the transference of any other fuel. But
in spite of many attempts to use it for small motors it has only
been recently adopt«d in Canala, while in Eagland and ether
countries it has been very much adopted. :

The original method of using gas was in conjunction with air
in such a proportiou as to form an explosive mixture which
was ignited, and work obtained by the consequent expansion,
This method was extensively applied in Europe, but was to a
great extent superseded by what is known as the Otto and
Langen Motor, which performed very efficient work and vastly
superior to some engines in point of economy which have
superseded it, but its noise in working was much against its
adoption.

Thus, when the Otto Silent Engine was introduced, the
application of gas engines as small motors became quite ex-
tended.

The principle of action employed is intended to meet the
difficulty of utilizing the energy of the gas consequent upon
the sudden explosion in the former engines.

The method of doing this is clearly explained in the specifi-
cation of the patent, and is, shortly, the introdoction of a com-
bustible mixture of gases in such a way, so that upon ignition,
instead of an explosion ensuing the flame is commanicated
gradnally from one particla to another, thereby effecting a
gradual development of heat, and consequently a corresponding
gradual expansion of the gases, which enables the motive power
so produced to be utilized in the most effective manner.

1t must be confessed, however, that the Otto Engine is not
perfectly regular in its action when doing light work. Com-
bustion does not take place every revolution. At the same
time, with a proper, uniform load, and heavy fly-wheel, this is
hardly appreciable, and seems to be a benefit to the cylinder,
which during single acting is thereby only heated when com-
bustion takes place, and may account for their running without
need of repair for a long periol; and when it is considered
that the Otto Engine can be rua for about 50c. per day, the
result is most satisfactory. 3

The theory of gas engines is yet imperfect, but the absence
of a boiler in connectign with them gives them a great advan-
tage over astean engine for small, light work. Gas engines
for light work and under certain conditions, is a step in
the right direction, and their popularity is likely to be main-
tained.

——— e ——

THE ORIGIN OF PAPER.

The Chinese claim the honor of producing the first paper
ever used in the world. Accorlding to their chronology the in-
vention dates as far back as the first century. Their claim is
probably a just one, as the Japanese have still in existence
certain data in regard to the exportation of paper from Corea to
Japan between the years 280 and 610 A.p. Previous to thisin.
vention printirg had been done upoa cotton or silk. Owing to
the conflicting statements of various chronological writers, it
is impossible to locate tha precise date of its first introduction
into Europe. Deductions from the mass of evidence would
seem to place it somewhere in the thirteenth century. Japan
became the first rival of China,and so proficient did she become
in the art that she far outshone the original inventors, and
eventually took the stand which she now holds. There are,
even at the present day, certain branches of this industry in
which she owns no equal upon either continent. There are
now manufactured at Yeddo twolhundred and reventy diffsrent
varieties of paper. They use bark, leaves and bamboo for pro-
ducing their pulp. They change the quality of their paper by
various combinations «f these ingredients. The paper mauu-
facture of the present age, possessing all the advantages de-
rived from centuries of scientific and mechanical inventions,
must find it very difficnlt to realize the intricate and laborious
processss accompanying the earlier career of this great in-
dustry,—Ezam Ind.

e R—

It is reported that the Canadian Pacific Railway Company
has definitely decided to make Coal Harbor, at Burrard Inlet,
the western terminus of the railway, in place of Port Moody.
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CHIMNEY CONSTRUCTION.

Fige. 2 and 3.—External View and Seo-
tional Elevation of Chimney.
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Fig. s.—Cast-Iron Cap for a OChimney Top.
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COMPOUND PORTABLE ENGINE.

‘We illustrate above a new pattern of compound portable engine
constructed by Messrs, Richard Hornsby and Sons, Limited, of
Grantbam, and which was exbibited by them at the Smith-
field Show at the Agricultural Hall. This engine may be regard-
ed as a development of the type of portables with which Messrs.
Hornsby and Sons’ name has heen so long identified, namely,
that in which the cylinders are inclosed in a steam dome which
forms the upper part of the firebox casing. Thus in the engine
now illustrated it will be seen from the annexed section that
the two cylinders, steam chests, and connecting steam passage
between the high and low pressure cylinders are all cast in one
and are entirely immersed in the raised firebox or steam dome
of the boiler ; most efficient steam.jacketting is thereby ob-
tained, the connecting passage from the high-pressure cylinder
exhaust, to the low-pressure steam chest (the latter acting as
the intermediate receiver), as well as the cylinders, being en-
tirely surrounded with steam at the full boiler pressure. Waste-
water cylinder cocks are thus dispensed with, as the cylinders
being always as hot as the steam, no condensation can take
place, and the steam supply being practically in such a dome
quite dry, no water ever gets into them. The dome and boiler
is entirely cased with wood and sheet iron.

The cylinders have been designed so that the pistons and
slides are as easily got at from behind as in an engine of the
ordinary type. The piston rods pass through necks, which
latter are held very simply by a nut outside the boiler steam
dome front, thus staying the beiler at the same time. The
three slide spindles and the exhaust pipe areall contained in a
trunk, which also projects through the boiler dome front, a
gland and packing being arranged round it to make a steam-
tight joint, so that by simply taking off the two nuts that hold
the cylinder necks, and the nuts that hold the back flange, the
cylinders can readily be removed, should occasion require. The
engine is also fitted with antomatic expausion gear, arranged
with Messrs. Horusby’s patent eccentric controlling gear.

The engine is mounted on a wrought-iron fore-carriage and
road wheels, The outside firebox top proper is still retained,
the dome being rivetted on the top of it, so that the necessary
strength and stiffness is obtained to take the working strains
of the engine. This dome is also of such a shape as to require
but little staying circumferentially. The boiler is of steel, and
is slayed fora working pressure ot 140 1b. to the square inch.

The particular engine shown by our engravings is rated by

the makers at 8 horse-power, its chief dimensions being as
follows :
ENGINE. ft. in.
Diameter of high-pressure cylinder........ . 05
“ low “ S
Btroke.eseas vararneseenertanrnsiveaeeee. 10
Revolutions per minute e viovve.... 160
Diameter of flywheel. ... .....o..iiivvines 4 6
Width i veiraseseieereee.. 0 63
BoILER. sq. ft.

Grate reec.cee suvunevurs vurvsvnnnnsnns, 4.4
Firebox heating surface .................. 30
Tube ¢ ¢

Total « “

ceriaerseesnraeses 95

R §:1:1
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A NEW POWER SCREW PRESS.

The usefulness of the screw form of press for various opera-
tions in connection with sheet-metal work cannot be denied,
and a considerable number of these presses of the hand variety
are in use in this country, notwithstanding the apparent ad-
vantages which other styles of presses possess over them either
in first cost, space required for operation, capacity, or expense
of running by hand instead of doing the same work by power.
A German manufacturer has introduced a form of screw press
the motion of which is derived from a horizontal shaft belted
to the main shaft in the apartmeut in which it is employed.
The engrading shown herewith, showsall the essential features
of the aevice.

It is evident that the motion of the press, although operated
by power, is essentially the same as a hand-screw press. The
operator has only to move the swinging lever a short dis-
tance between the strokes of the press, in place of turning a
long handle counterbalanced by a weight through a considera-
ble aic of a circle.

S ——————

FIRE-ESCAPE.

Owing to so many lives being sacrificed in recent years
through the dread enemy of fire, the escapes from same have
become the subj ct of inventive genius. Many of these fire-
escape devices have proved themselves unreliable and unsuit-
able, but the one llustrated in onr present number appsars to
contain all the elemeuts of perfect safety and certainty of
effective action. It is not an easy matter to combine all the
required desiderata in a complete and perfect fire-escape, but
the oue before us, judging from examination aud the severe
tests lately made of it in the presence of experts, show, with-
out any doubt whatever, that it must take at once high rank
among the best fire-escapes at present in service.

It will be seen that the device, which is patented, is exceed-
ingly simple in construction and certain in action. It merely
consists of a small frammework mechanism enclosed by a case,
which measures 18 x 8 x 8. The rope which the fugitive lays
hold off is provided at oue end with a leather strap to more
securely attach it to the person, while the other end runs over
a loose pulley to a drum on the main shaft of frame, which,
by gear, operates a third shaft ; on this shaft is fixed a fan,
running at abont three times the speed of descending rope, and
by its rotary motion in free air produces the necessary resist-
ance to just allow the person attached to rope to fall freely at
an easy and safe rate.

The machine is, of course, placed conveniently near to a
window, and it is said that a person can descend from a three-
story house and alight on the ground as gracefully as jumping
out of a carriage, while the time occupied wounld not much ex-
ceed 15 seconds. Surely there is not much to complain of in
this behaviour. .

Mr. Dittrick, who is the inventor, affirms that they can be
made at such a low rate of cost that no building can be ex-
eused for not having one.

—— e

FIVE TON DECK CRANE.

The illustration gives an idea of how a steam crane can| be
applied on hoard ship for general lifting and heuling pur-
posss. The design is most simple and compact, and, being for
steam power, the engines and gearing, &c., are plain and con.
venient to handle aud get at. These cranes are a great saving
in time and money by doing the work quickly, cheaply, and
efficiently.

e P .

CENTRIFUGAL PUMPING ENGINES.

We illustrate a pair of very tine combined circulating pnmp-
ing engines manutactured by Messrs. W, H. Allen and Co., of
York-street Works, Lambeth, for the new steamer Umbria, the
latest addition to the Cunard Line. These engines, which
form parts of the main engines of 13 600 horse-power, are of
unusually large proportions, and are capable of delivering
each 10,000 gallons per minute to a height of 30 feet. They
have been made with extra large discs so as to revolve at a
moderate speed. Tue engines have cylinders 15 in. in diameter
by 12 in. stroke, and the parts are proportioned for working
with a steam pressure of 110 Ib. per square inch. The arrange-
ment of the engines is such that either engine can work either
pump, avd especial attention has been paid to the designing
of all details and particularly to the provision of efficient
means of lubrication.—Eng.

~~~~~ -toro
A WELL-DESIGNED MACHINE SHOP.

Wa lay before our readers the plans of the new machine
shop ot the Dicksen Manufacturing Company, of Scranton,
Pa., which posse-ses srriking features as to coustruction, The
architectural designs for the building were made by Mr. 1. G.
Perry, ot Binghampton, N Y., while the construct.ve designs
were 1n charge of the consulting engineer of the company, Mr,
E. D. Leavitt, Jr., of Cambridgeport, Mass, The srrangement
and distribution of the tools in the shop are the work of the
superinteudent of the company, Mr. Sidney Broadbent.

As will be .een from the accowmpanying plan, the bailding is
substantially a modification of a one-story shop, and covers
223 feet by by 100 feet of ground, of which space the machine
shop proper occupies 196 feet by 90 feet, which, togother with
two galleries 25 teet wide running lengthwise on two sides iu
the interior of the bmlding, gives an available floor space of
nearly 29,000 square feet. The remaining part of the ground
on the Vine street end of the building is occupied by ajfour-
story buildiug, terminating on the cornor of Penn avenue and
Vine street in a five-stoiy tower.—Ezx.
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I' THE PROCESS BY WHICH STEEL PENS ARE
MADE.

A REPRESENTATIVE of the New York Sun has been investi-
gating the steel pen manufacturing business of this country,
and reports as follows :

About a million gross of steel pens are worn out every year
in the United States. What becomesof them? Twenty years
ago most of the steel pens used in this country were imported.
Now comparatively few are imported, and there are several
factories in the country in which they are made in largs
quantities. One factory is in Connecticut, anotheris in Penn-
sylvania, and a large one is in Camden. The manufacturers
say that the industry has been fostered by the protective
tariff, and that if the tariff were to be taken off, the market
would be flooded with cheap steel pens at lower prices than
ours and of inferior quality. At present the importation of
foreign pens is mainly confined to high priced articles.

It was at. first doubted that steel penscould be made in this
country, but it was soon learned that the requisite skilled
lahor could be obtained for high waves, and the success of
the pioneems led one manufacturer afier another into the
business, until now the field is pretty well supplied. Most of
the work on these little instruments is done with the aid of
very nice machinery worked by women and girls. The steel
used is imnorted, because it is believed that the qua}lty is
more uniform than American steel. This uniformity of
quality is necessary because of the very delicate tempering
required in the manufacture of the pens. That mysterious
quality of steel which gives different grades of elasticity and
brittleness to different colors of steel is a quality that requires
expert manipulation on the part of the workman who does the
tempering. He must know the nature of the material leth
which he works, and with that knowledge must exercise
a celerity and skill that seizes upon the proper instant to fasten
the steel at a heat which insures the requisite quality. .

First the steel is rolled inte big sheets. This is cut into
sirips about three inches wide. These strips are annealed,
that is, they are heated to a red heat and permitted to cool
very gradually, so that the brittleness is all removed and the
steel is soft enough to be easily worked. Then the strips are
again rolled to the required thickness, or, rather, thinness, for
the average steel pen is not thicker than a sheet of thin letter
Paper, Next the blank pen is cut out of the flat strip. On
this the name of the maker or of the brand is stamped. The
last is a very importent factor. There are numbers that have
come to be a valuable property to manufacturers. Many clerks
say they cannot work to advantage unless they have particular
styles of pens. The result is that by passing the word from
one writer to another a market is soon created fqr a favorite
Style. Each steel pen has theretore to be stamped with sufficient
Teading mutter to identify it thoroughly. The stampinxis
doue with very nicely cut sharp dies that cut deep and clean,
80 that the reading matter will not be obliterated by the
finishing process. Next the pen is moulded in a form which
Combines gracefulness with strength. The rpuqdmg gnahles
the pen to hold the requisite ink, and to distribute it more
gradually than could be done with a flat blade.

The little hole which is cut at the end of the shlg serves to
Tegulate the elasticity, and also facilitates the running of the
Ink. Then cowmes the process of hardening and tempering.
The steel is heated to a cherry Ted, and then plunged suddenly
into gome cool substance. This at once changes the quality
of the metal fromn that of & soft, lead-like substance toa brittle,
8pringy one. Then the temper of the steel must be drawn,
for without this process it would be too brittle. The drawiug
onsists of heating the pen until it reaches a certain color.

e quality of the temper varies according to the color tlt:
which the steel is permitted to run. It i8 the quic
ye for color and the quick hand to fasten it that con-
Stitutes the skill of the temperer of steel. When the steel 14
Jeated for tempering, it is bright. The first color that appears
1S a straw color. This changes rapidly to a blae. 4 I'h(‘;
zlastlclty of the metal varies with the color, and is fastene

ALy point by instant plunging in cold Water. .
th © processes of slittigg, pgolighing, pointing, anl finishing
ti © Pens are operations requiring dexterity, but by long prac-
vfﬁe the workmen and workwomen become. V.TY expertsf
m ere have been fow changes of late years, and the process o
anltinufacm.re is much the same that it was twenty years “gé’;
a the prices are rather uniform, ranging from 75 cents to #

8ross, according to the quality of the finish. The boxes so

most Universally contain a gross.

Fancies come aud go in the styles of pens as in other
fashions. One American maker alone turns out about 350 dif-
ferent patterns. Some are very odd, such as the stub pens,
the draughtsman’s pen, which makes fwo parallel lines at
ouce ; the mammoth pen, suited to nse on rough paper ; and
the pen with the turned-up point, that writes a thick mark,
yet runs smoothly over the paper. Then there ar: delicate
pens for ladies, pens that make a fine hair line and yet can
spring out to a heavy shading. Alrsady the American steel
pens have become famous abroad, anl many are exported.
Many pens are made of other metals besides steel. One kind
is the German silver non-corrosive pen for red ink. Another
is an imitation goll pen made of non-corrosive metal. There
are pens of all colors and sizes for all trades and profes-

sions, —Ex.
———. e

ARTIFICIAL FUEL MACHINERY.

A RECENT issue of the * Bulletin d= la Société de I'Industrie
Minerale,” France, contains an int-resting contribution relative
to the manufacture of artificial fuels, describing the different
operations goune through, the preparation of the fuel mixtures,
etc., and also two fuel presses brought out by a Freunch
engineer, M. Couffinhall. Oue of these machines, notwith-
standing its ingenious arrangement, was soon found objection-
able, owing to its rapid wear and the impossibility of attaining
a high speed without shock. In erder to overcome these
difficulties several modifications in design were eff-cted, result-
ing nltimately in the machine which we illustrate on pige 000
and 000. The shaft A transmits motion to the press either
direct from the engine or from a counter-shaft, and is accord-
ingly furnished with a pinion, B, tarning the spur-wheels
C (', the latter being mounted on shafts D and D’, which, by
means of cranks E E’, work the rods F and F’ and the piece H.
This, in turn, imparts motion to the two levers I and I’ which
operate the pistons J and K, the former compressing the
material and the latter expelling it from the mold:. The cen-
tral piece X’ serves as a guide for these two pistons. The
arms L L’ are connected with the upper onesin the manner
shown, and also carry compressing pistons. It is, of course,
desiruble in a machine of this kind to be able to exert various
pressures accorling to the character of the material operated
upon, and to this end the working parts should be elastic, so
to speak. The shaft O (Fig. 2) is capable of sliding in the slot
a, and is carried by a piston, p, working in a hydraulic cylin-
der, T, shown in section in Fig. 4, and permitting regulation
of the pressure exerted on the fuel bricks. This cylinder,
which is firmly bolted to the bed-plate of the machine, is fur-
nished with two valves (Fig. 5), one opening inward and the
other outward. If the compressing piston J in moving down-
ward meets with a resistance greater than that offered by the
water in T, the valve opening outward permits the water to
escape and the piston p to travel upward, carrying with it the
arms I I'.  The parts ultimately resume their initial positions
due to their own weights, the valve being provided witha
spring, and the pressure to be exerted by the pistons J can
readily bs changed by increasing or decreasing the tension of
this spring. Correct movemant of the plate Q (Figs. 1 and 38)
which contains the molds for the fuel bricks is insured bya
drum, R, furnished with peculiarly shaped grooves in which
slide the rollers S, The gear-wheél g works the shaft of the
mixing apparatus (not shown in the cuts), and itself receives
motion from a pinion mounted on the main shaft A. The
finished bricks are thrown on a rocking-table, U, shown in
Fig. 2, and the molds are filled by means of an ordinary dis-
tributor, V. The spring » in Fig. 4 serves to bring the lower
arms L back to their original positions after having aided in
partially compressing the fuel mixture. The presare capable
of being attained amounts to about 4300 pounds per square
inch. The press carries from 12 to 14 moulds, the finished
bricks being about half as high as they arelong. The machiue
is built in four different sizes by Messrs. V. Biétrix & Co., of
Paris, and is understood to have already given excellent
results in practice. Several of the presses thus far turned sut
have been furnished with special engines, a feature which will
be appreciated uuless the power necessary can be obtained
equally well from an engine already set up in the place where
the machines are to be used.— Ew.

——d O ———

Maneanese is found in deposits of various oxides extending
through the Atlantic States from Maryland to Georgia.
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NEW DESIGN FOR A TOBOGGAN SLIDE. IRON LIGHTHOUSES.

The structure shown in illustration for a toboggan slide is
sufficiently explicit as to require little explanation.

The design is meant to suit a locality where natural sloping
ground suitable for the sport is either inconvenient or difficult
to procure-—the erection being entirely on level ground.

It will be noticed that the design provides for six slides with
stairways on each side, this arrangement can be altered at wiil
to suit circumstances ; becaunse in many cities and towns three
slides with stairway ou one side only would be ample.

The Band stand and Promenade bridge is a new feature, but
a very desirable one for large and popular pablic slides, as it
enables the sight-seers to cross and recross the tracks at pleagure
while viewing the sport to greater advantage. The Band floor
is slightly elevated to permit of people passing underneath
while crossing the bridge, while the bridge floor is high enough
to allow toboggan parties to slide through below.

The Electric Light is placed to the best advantage, of course,
the slide is continued past the Promenade Bridge, but being on
the plain level is not shown.

The Refreshment Rooms are conveniently located below the
stairways of the Band stand, and the Caretaker’s offices and
apartments, etc., can be built between trestling below top of
slide if required, and in a similar manner Store-rooms can be
fitted up for the accommodation of the members’ toboggans.

The design will, we trust, be serviceable to many who con-
template building a really good public slide—the dimensions
can be made to suit school-children, because in most cases 40
feet high would suffice instead of 80 feet as shown on illustra-
tive design. The cost of material and erection, etc., can easily
be ascertained fiom practical men and we see no reason why
toboggan slides should not be built in every ordinary sized
town in Canada and the northern States. %he sport would
amply repay for trouble and cost not to speak of the health-
giving advantages. .

e e

EFFECTS OF THE IMAGINATION.

Many years ago a French physician, author of an excellent
work on the effects of imagination, wished to combine theory
with practise in order to confirm the truth of his propositions.
To that end he begged the Minister of Justice at Paris toallow
him to try an experiment on a criminal condemned to death.
The minister consented, and delivered to him an assassin of
distinguished rank. Our savant sought the culprit, and, thus
addressed him :—*‘Sir,—Several persons who are interested in
your family having prevailed on the judge not to require you
to mount the scaffold, and expose yourself to the populace, he
has, therefore, commuted your sentence, and sanctions your
being bled to death within the precincts of the prison. Your
dissolution will be gradual, and free from pain.

The criminal submitted to his fate ; he thought his family
would be less disgraced, and considered it a favour not to be
compelled to walk to the place of public execution. He was
‘conducted to the appointeg room, where every preparation was
made beforehand ; his eyes were bandaged, he was strapped to
a table, and, at a preconcerted signal, four of his veins were
gently pricked with the point of a pin. At each corner of the
table was a fountain of water so contrived as to flow gently
into the basins vlaced to receive it. The patient believed that
it was his blood he heard flowing, and gradually became
weaker, and the conversation of the doctors in an undertone
confirmed him in his opinion.

* What pure blood !” said one. - What a pity this man
should be condemned to die; he would have lived a long
time.”

““ Hush 1’ said the other ; then approaching the first, he
asked him in a low voice, but so as to be heard by the criminal,
* How many peunds of blood are there in the human body
‘“ Twenty-four. You see there are ten pound already extracted ;
that man isin a hopeless state.”

The physicians then receded by degrees, and continued to
lower their voices. The stillness which reigned, broken only
by the sound of the dripping fountains, the sound of which
was gradually lessened, so affected the brain of the poor patient,
thut although a man of very strong constitution, he fainted,
and died without having lost & drop of blood.”

— P
Dzs1cNs for building two British war ships have been re-
ceived on the Clyde, in Scotland. Messrs. Napier & Sons have
received an order to build two engines of 8,000 horse-power
each for the Russian Government.

There are now being completed at the Russsel Car Wheel
Foundry, at Detroit, Mich., three iron lighthouses—one for
the pier at the entrance of the Detroit River, one destined for
Sand Beach, and a large beacon lighthouse for the pier just
outside of Cheboygan. The lighthouse for the Detroit River
pier and the beacon light are now completed, and are stand-
ing in the vard at the works, ready to be taken apart and
shipped. The Detroit River lighthouse is an immense iron
structure, the top of which as it now stands, towers above the
houses. This lighthouse has a round iron shell, with iron
floors and stairs inside. The outer shell has a diameter of 22
feet «t the base, and is conical in form to the height of 36 feet
having a diameter at that height of 18 feet. The promenade
deck, supported by brackets from the main deck, projects over
to a diameter of 24 feet. From the promenade deck is a cir-
cular watch tower, 11 feet in diameter and 7 feet high, On
this is the lantern deck and lantern-house, which, like the re-
mainder of the tower, is constructed of cast iron. The roof and
cowl-piece are made of heavy copper. The tower from the base
to the top of the lantern cowl is 51 feet, and from the base to
the focal plane 44 feet 4 inches. The inner floor plates are
supported by a centre column of cast iron, which is hollow
and answers the purpose of a chimney and for ventilation. The
outside of the floor plates rest upon = lining wall of masonry.
The floors are three in number, and make four excellent living-
rooms for the keeper and his family, the shell being pierced
for light, Each floor is connected to the one above by & hand-
some winding stairway of cast iron. The castings are all
flanged, having a uniform thickness of § inch. Every joint in
the structure is planed and fitted so closely that it can hardly
be discerned, thus making the whole perfectly water-tight. An
outer vestibule of east iron, the ornamental window-caps and
the neat iron railing around the promenade and lantern decks
make the whole present a graceful and handsome appearance.
The Sand Beach lighthouse is exactly the same as the one just
described, and will be finished in about two weeks. The lan-
terns on both these houses are decagonal. The only wood
about the whole strueture will be that placed on the ceiling of
the third floor and on top of the first floor. Each of these
lighthouses weighs 80 tons, and will be taken apart in a few
days annd delivered to the Lighthouse Board, whose engineers
will place them on the cribs this fall.

The Cheboygan beacon light is a considerably smaller struc-
ture, entirely of cast iron. The contract for this light was
made with the Lighthouse Board at Washington, the plans
being prepared by the late F. U. Farquhar, major of engineers.
This style of lighthouse is nsed extensively on the sea-coast,
but there is only one in use on the Great Lakes, which is at
Charlotte, marking the entrance to the Genesee River. The
form of this structure is octagonal. The main tower from the
base to the lantern deck is 21 feet 8 inches; the focal plane,
26 feet 8 inches, and to the top of the lantern cowl, or length
over all, 33 feet. The shell is made in six courses, each course
coutaining eight pieces, all being a uniform thickness of § inch.
Each plate is strengthened on the inside and the joints,
which are flanged and planed. There is one landing, and a
spiral stairway leads to the second floor, and from the lantern
teru deck is gained by a neat iron ladder. The base of the main
tower is 12 feet 10} inches wide, and the lantern deck is 12
feet across. The lantern is built upon this deck, and it is
octagonal in form, with a base 7 feet 13 inches wide. The
heavy mouldings on the base of thie main tower and cornice,
the projections of the main door and three square and four
round windows, and the hand-railing around the lantern deck,
give relief to the general plan of the structure, and as it now
stands in the yard of the works it presents a very picturesque
and unique appearance. The tower will be fastened to heavy
oak timbers, in the crib by 2-inch bolts. The weight of this
tower is 26 tons. This large iron house will be taken apart
and erected on the pier by the constructors, according to con-
tract. The plans for the Detroit River and Sand Beach light-
house were prepared in the office of the foundry, under the
direction of Charles E. L. B, Davis, captain of engimeers, and
engineer for the Tenth and Eleventh Lighthouse districts.

— e

THE LACHINE BRiDGE.—Stephens, president of the Canada
Pacific railway, has deposited with the department of railways
and canals plans of a new bridge across the St. Lawrence river,
at Lachine, near Montreal. The estimated cost of the structure
is $3,000,000.

___
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LECTURE ON “FREE WILL.”
Delivered before a Scientific and Literary Society in Montreal.

In the History of Science no higher example of intellectual
conquest are reeorded than those which this ags has made its
own. One of the most salient of these I propose with your
Permission to make the subject of our consideration upon the
Present oceasion.

To judge of the total scientific achievements of any age, the
Standpoint of a succeeding age is not only desirable but neces-
sary.  We sometimes hear the science of our time described
:ind contrasted to its disadvantage With the science of other
times,

I do not think that this will be the verdict of posterity.

It is pretty generally admitted now that the man of to-day
18 not the chance being some would have us believe, but the
child and product of incalculable antecedent time.

Hip physical and intellectual textures have been woven not
by him, but for him, during his passage through phases of

istory, influence and forms of existence which lead the mind
back to an indescribable past.

One of the qualities man has derived from that past is the

Yearning to let in the light of principles on the otherwise dark
Phenomena.
. He has been described as the restless cause-seeking animal
iu whom facts excite a hunger to know the sources from which
they g ring, or to put it mathematically, the why and the
Wherefore.

N?"er, I venture to say, in the history of the world, has this
longing heen more general, both among scientific minds and
the public, than during these last 30 or 40 years. A longing
Which is highly creditable to our times and must prove in the
end beneficial to all departments of thought, especially
religious truth.

he celehrated Robert Boyle regarded the Universe as a
Machine ; Mr. Carlyle prefers regarding it as a tree. He loves
the image of the tree better than that of the Strasburg clock.

A machine may be defined as an organism with life and
direction outside, a tree with life and direction within. I
close with Carlyle’s conception. The order and energy of

e universe I hold to be inherent, the expression of fixed law,
4l as predetermined and exercised by what Carlyle would call
an Almighty clockmaker.

But the two conceptions are not so much opposed to each
other after all as they equally imply the interdependence and

armonious interaction of parts, and mever was such harmony
and interdependence so clearly recognized as now. Our in-
Sight regarding them is not so vague as in early times which
sed to be oftener affirmed by the Synthetic poet than by the
Sclentific man. Lo
The interdependence of our day has become quantitative as
Well as qualitative, leading, it must be added, into that
Inexorable reign and law which so many gentle people regard
With dread,
¢ It is not given to any man however endowed to rise spon-

l;neously into intellectual splendour, without the parentage
ot antecedent thought.
reat discoveries grow—here as in other case, we have first

@ seed, then the ear, then the full corn in the ear, the last
ember of the series implying the first. Thus, a8 regards the
ﬁw of gravitation, with which the name of Newton is identi-
te » Dotions more or less clear, were entertained before New-

On's transcendent mathematical genius raised it to the level
of & demonstration. : .
16 whole of his deductions, however, rested upon the in-
Uctions of Kebler. Newton shot far beyond his predecessors,
O“t hlq thoughts were rooted in theirs, and a just redistribution
is‘:::lt would assign to them a fair portion of the honors of
ery.

Many illustrious names are associated with the conquests
e leved and embodied in the great doctrine known as the
p ODservation of Energy,’’ withvut even ite limitation to the
Pro{; sr“"l world, because the uncertainty and difficulties of
world:;’w’;ﬁt. preclude its application to the metaphysical

I8 doctrine recognizes in ths material universe a constant
suol(l:1 :f Power whichgremains quantitively immutable. This
“Sentl ne you will obgerve deals not with material or physical
viz,, o alone, but with what may be classified as metaphysical,
for ’snzﬁ’ﬁ Or power, it is here the existence of these forces,

o . they are,—are only made known to us through these
‘mw'mom‘ on I;hysical a{gents, for example, Heat is uot 8 result.
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substance but a force which is known to us only through its
effects on material, and beyond the results of its operations on
material and physical agents, we practically know nothing
about it whatever.

The doctrine of ““Conservation of Energy " coupled with its
twin brother ¢ Non destructibility of Matter,” prescnts a
theme of extreme grandear.

By way of getting to the main point of the subject of Essray
by illustration, let us refer here to one exemplification of this
interesting and important doctrine.

The sun warms the tropical ocean, converting a portion of
its liquid into vapour which ris-s in the air and is recondensed
on mountain heights returning in rivers to the ocean from
whence it came.

Water which was formerly at the sea level has been lifted
to a positien from which it can freely fall by the action of
gravity. Millions of tons of water in a gaseous state are being
continually lifted by the suns work ready for recondensation.
after this condensation gravity comes into play, pulling the
showers down upon the hills, and the rivers thus made dis-
charge into the sea. ’

The disappearance of heat which took place in raising the
water,because heat and work are synonymous terms,immediate-
ly reappears the moment condensation takes place inthe atmos-
phere. Every rain.drop which smites the mountain-top or
valley below, produces its definite amount of heat, every river
develops heat by the clash of its cataracts and the friction of
its bed. Compare then the primitive loss of solar warmth or
heath, with the heat generated by the condensation of the
vapour and by the subsequent fall of water from cloud to sea.
They are mathematically equal to each other.

No particle of vapour was formed and lifted without being
paid for in the currency of solar heat, no particle returns to its
own level and liquid state withont the exact quantitative
restitution of that heat. With inexorable constancy the one
accompanies the other. Has this uniformity in nature ever I

been broken? The reply is ““Not to the knowledge of
Science.”

‘What has been here stated in regard to heat aud gravity
applies to the whole of inorganic nature.

When I lift a weight or throw a stome, or run a race, or
climb a mountain, or wrestle in football with my comrade,
am 1 not conscious of calling force into active play for the sole
purpose of expending it. Let us look to the antecedents of
force. We derive the muscle and fat of our bodies from what
we eat, because animal heat is due to the slow combustion of
this fuel.

In the bedy the blood nourished by the dijested food, plays
the part of oil in a lamp, consuming the oxygen diffused in and
around it, and like any other fuel, producing heat. My arm
is now inactive, and the ordinary slow combustion of my
blood and tissue is going on. For every grain of fuel thus
burnt a perfectly definite amount of heat has been produced.

If I contract my biceps muscle without causing it to per-
form external work, the combustion is quickened and the
heat is consequently increased, this additional heat bein
liberated in the muscle itself. But again if 1 lay hold an
lift a 56 1b. weight through the vertical space of a foot, a cer-
tain quantity of heat is missing in my muscle equivalent to
the heat which would be generated precisely by the same
weight falling to the gronnd, my muscular heat is thus trans-
ferred to external space.

All this confirms the conclusion that the force we employ in
muscular exertion is the force of burning fuel, and that part of
the burning fuel is used up even in the operations of the mind
and will act simultaneously with the physical exertion.

In the light of these facts the body is seen to be asincapable
of generating energy without expenditure as any other agent
or agents combined. '

Or in other words, the body in performing work falls into
the category of 8 machine, while the mind and will belongs to
a totally distinet and different category unknown to any exist-
ing machine, This, I term, the rock of distinction upon
which so many Scientists well disposed towards religious
truth as also many unbelievers make shipwreck of themselves,
they forget that while man partakes of a simple piece of or-
gamized mechanicism there 18 a something individually dis.
tinct to account for all eur motions and actions.

By turning the handle of an ordinary electro-magnetic
machine, a thin platinum wire may be made to glow at a white
beat and even be tused. This is by reason a very remarkable
From the muscles of the arm at a temperature of 100°,
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we extract the temperature of molten platinum which is many
thousand degrees, the supposed miracle here is the reverse of
that of the burning bush mentioned in Genesis. There the
bush burned but was not consumed—here the blood is con-
sumed but does not burn.

The matter of the human body is the same as the world
around us, and the forces of the body identical with those of
inorganic nature. The body is an apparatus effectual and
exquisite far heyond all others in transforming and distributing
the ehergy with which it is supplied, but it possesses no crea-
tive powers, although governed and controlled by the mind
and will,

Thus for every action of the organism belongs either to the
domains of physics or chemistry. But, you say, I can contract
the muscle of my arm. What epables me to do so? Isit, or
is it not the direct action of my will §

The answer is the action of the will is mediate not direct—
over and above the muscles the human organism is provided
with long whitish filaments of medullary matter which issue
from the spinal column, being connected by it on the one side
with the brain and on the other side with the muscles. Those
filaments or, choids are, as you know, the senser and the motor
nerves, the former convey external impressions to the brain,
the latter convey the behests of the brain to the muscles or
back to the external world again, this latter being the reverse
of the first. Here, as elsewhere, we find ourselves forced to
the conclusion that the brain is the seat of this mediate action
or force.

Nervous impressions were 30 years ago generally thought to
be transmitted, if not instantaneously, at all events with the
rapidity of light or electricity, and very few believed Helm-
bolt when he published the result of his experiments on ner-
vons transmission.

‘While sound, or more strictly speaking, ®rial vibrations
travel at the rate of 1000 ft. per second, and light or electricity
at the rate of about 200,000 miles a second, the nerves trans-
wit their impressions at the rate of only 70 ft. per second
which in these fast times is certainly very slow being only
equal to the speed of an ordinary express train, it is not to be
wondered then that Helmbolts results were startling.

This point way be summed up as a certain clever writer has, by
reference to the case of a whale struck by the harpoon on the
tail. 1f the animal were 70 ft. long a second would elapse be-
fore the disturbance could reach the brain. You will notice
here I am citing the example of a whale, not that I would
have you think we are connected hy some lick and such
forms of )ife in the same animal kingdom, but rather becanse
the experiments in the kingdom are not dissimilar in their
results. Ot course I admit that some nervous systems are more
sluggish than others. Then again some contend, that all
nerves practically convey at the same rate of speed, the
sh;ggxshness becoming apparen* by the inactivity of the brain
action.

In the case of the whale which owing to its size, furnishes
a good example, the impression from without after reaching
the brain requires time to throw it into molecular condition
necessary to consciousness and reflex operation through the
motor nerves. Then, and not till then, is the command given
to the tail to defend itself. Another second must elapse be-
fore the order reaches’the tail, so that more than two seconds
transpire between the infliction of the wound and the mus-
cular response of the part wounded, the peculiarity of this
action is the consciousness and the certainty that the message
was from a certain point in the tail and not for example an
indeterminate point in the body. This last thought in itself is
a miraculous and mysterious theme in itself.

Just then consider that the interval required for the kindling
of consciousness would far more than suffice for the destruction
of the brain by lightening or say a rifle bullet.

Before the organ can arrange itself it may therefore be de-
strayed, and in such a case we may safely conclude that death
is often painless, Seeing, hearing and the nerves connccted
with them enable us often to save from inpending danger, but
the other senses in this respect are deficient. Hence the
especial value of seeing and hearing, or better, the organs of
the eyes and ears. You can easily picture the safe position the
whale might have placed herself in, had she seen the impend-
ing danger and have heen conscious of it.

We all know the effect produced on a nervous organization
by a slight sound which causes affright. An wrial or vibrat-
ory wave containing practically no energy, can throw
the whole human frame into a violent mechanical spasm.

The eye may be appealed to as well as the ear, a few marks on
paper containing no life or energy in themselves, can produce
results out of all proportion to the means employed according
as the information or news is good, bad or indifferent.

Wecan have a complex means of action involving terror,
hope sensations, calculations, ruin, safety or victory compressed
into a moment. What is the cause of all this—impulses of the
nerves 7 but whence this impulse ? from the centre of the ner-
vous system.—But how did it originate there? This is the
critical question, and as explanatiou is condition by knowledge
we are unable to answer. Sure are we however that all these
influences were conveyed from s>me intelligent source through
unthinking agents to other intelligent sources and produced
results which they were more or less intended to. This indis-
soluable link between mind and matter, brtween the seen and
the unseen is beyond our present undertaking and effort.

But you say you have not told us where is the man, who or
what is it that sends and receives those messages through the
bodily organisms%

Do not the phenomena point to the existence of a self
within-the-self ! You picture the muscles as hearkening to the
commands and the senior nerves as the vehicles of incoming
intelligence.

Are you not bound to supplement this mechanicism by the
assumption of an entity which uses it? In other words are
you not forced by your own exposition into the hypothesis of a
free human soul ¢

That hypotheus may at least be offered as an explanation or
simplification of a series of phenomena more or less ohscure,
—although adequate reflection shows that instead of intro-
ducing light into our minds it increases our darkness. You
certainly do not in this case explain the unknown in terms of
the known which is really the method of science, but you ex-
plain the unknown in terms of the still more unknown.

The warrant of science extends only to the statement already
made or implied that terror,hope,sensation, etc.,are phenomena
produced by, or associated with the molecular changes set up
in a proviously prepared brain. But the scientific view is not
without its own difficulties. .

(To be continued.)

WHAT is claimed to be the largest grain elevator in the
world has been erected at Newport News, Va. It is 90 feet
wide, 386 feet long, and about 164 feet high, with engine and
boiler rooms 40 by 100 feet high. The storage capacity of the
bouse is 1,600 bushels, with a receiving capacity of 30,000, and
a shipping capacity of 20,000 bushels per hour.

EXPEOTED ADMIRALTY ORDER FOR THE CLYDE. —It isstated
that at the least two designs for warships have been forwarded
from Clyde shipbuilding firms to the Lords of the Admiralty
for inspection, in the hope that the Government may see fit to
place some orders for such vessels in this great cemtre of the
shipbuilding industry. One of the designs is said to be for a
sort of combination of the type of the Nelson and Northamp-
ton (built, respectively, by Messrs. Elder & Co. and Messrs. K.
Napter & Sons), and that of the Esmeralda (recently built by
Sir William Armstrong, Mitchell & Co.), about 450 feet long,
and with enormous engines to work up to something like
15,000 horse-power. The -other is understood to be of the
Leander and Phaeton type (lately constructed for the Admiralty
by Messrs. Napier & Sons), having steaming power sufficient
to giae a speed of 20 knots per hour, and to carry a large num.
ber of light guns.

MEesskRs. MERRYWEATHER AND SoNs’ Works.—During the
past week a trial has taken place at the works of Messrs. Merry-
weather and Sons, of two of the most powerful steam fire eh-
gines in the world, constructed for the corporation of Liver-
pool. Steam was raised in the boiler of No. 1 engine (which
indicates 100 horse-power ) in 94 minutes, and the steamer was
tested for its fire-extinguishing powers. A jet was thrown 300
ft. with great force, the engine being capable of working
twelve streams simultaneously. A satisfactory trial has also
been made of one of the fifteen steam tramway locomotives now
being constructed for the North London Tramways. These
engines have cylinders 74 in. in diameter by 12 in. stroke, and
are each capable of drawing three loaded cars at a speed of
eight miles per hour, and at a working cot of 30 per cent. less
than horse-power. It is expected that the whole of these en-
gines will be running in the course of the next two months.
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MINERAIL WATER MACHINERY AT THE HEALTH EX-
. HIBITION.

Messrs. Barnett and Foster, of Eagle Wharfroad, N., had a
complete mineral water factory in miniature in full operation
during the Exhibition. Perhaps the chief point of interest in
this exhibit, however, was the application of a mineral water
machine to the bottling of beer, We give a general view
(Fig. 1) of a machine use for this purpose. The beer is placed
in one of the large cylinders shown, each of which is capable
of holding one barrel. Air is then exhausted from the cylinder
by means of the pump beneath. When the air has all been
exhausted, carbonic acid gas is forced in by the same pump,
until it reaches a pressure of 20 1b. to the square inch, when
bottling may be proceeded with. The two cylinders are worked
alternately, so that time may not be lost in charging. The
conversion of the pump, from a vacuum to a force pump, is
Simply effected by means of two-way cocks which convert the
suction into the delivery branches, and vice versd.

The effect of forcing carbonic acid gas into the liquor is the
same as if the beer were allowed to remain a long time ic bottle,
excepting that there is no thick deposit when the gas is intro-

uced mechanically, as is the case when it is generated in the
usual way by fermentation. In the mechanical process, too,
the beer is fit to drink immediately it has been bottled, a point
of congiderable importance from a commercial point of view.

e corking and bottling machine used in connection with the
above apparatus is shown in Fig. 2 and is of a few design re-
cently patented by Mr. Foster.

With this machine a screw stopper, larger than the outside
part of the neck of the bottle, can be used, a great advantage,
83 a firm hold can be obtained for unscrewing by hand. The
fivst operation in filling a bottle, the apparatus having been
Previously connected up by two pipes to the aérating machine,
18 to lower the handle C and place a stopper into the open con-
Dection above the space marked B. The stopper which is of

ignum vitz, is of the screw class, and has a flat head, which,
a8 we have said, overhangs the neck of the bottle. On the
0wer part a thread is cut, and there is a corresponding thread
In the inside of the neck of the bottle. The stopper when

laced in the machine, is jammed intoa cone clutch on the
6",’" end of the vertical spindle. terminating at G. The lever

18 then allowed to resume its former position, and the spin-

le, together with the stopper is drawn upwards out of tho way.

e neck of the bottle is then inserted at B, the bottom of the

ttle vesting on the stand shown, which is adjustable, as to

eight, by meaus of the thumb screw H. It is now requlsite
t _make connection between the bottle and the cylinder con-
Alning the beer under pressure, and this done in a very in-
€enious manner. The part of the apparatus above ‘B, into
Which the neck of the bottle is thrust consists of a cylinder in
w ¢ Walls of which there is an annular space cast. The inner
aﬁ of the cylinder, so formed, is cut away for a short distance
of t;‘m?d, 80 that there is an aunular opening from the interior
ing 1 cylinder leading into the space mentioned. This oggn-
isg' however, is stopped by a flat_ring of india-rubber, w ich
reslly a short length of india-rubber tube, and which is
n;‘{ﬂy attached to the casting forming the cylinder. The an-
in ar space referred to, which is, of course, at the back of the
of aa'mbbel‘, can be put under hydrostatic pressure by means
by omall hydraulic pump shown at A, and which is worked
7Y the foot lever D. The neck of the bottle having been placed
ring 1. linder, the pressure is applied, and_the india-rubber
o g i8 forced against the neck of the bottle just below !:he top
adrat, The two pipes referred to, which connect with the
ring. 8 cylinders lead into the space above the india-rubber
nge: and it is obvious therefore that a connection is made be-
nectin the machine and bottle, if the cocks by which the con-
1iqn°:8 Pipes are controlled are open, so that the beer or other
thag th“n be conveyed from one to the other. The reason
“fopri T¢ 8T8 tWo connecting pipes is to prevent frothing or
being . & 88 if is general%y called, in bottling. The beer
Pherg Under g Ppressure of 20 1bs. or so above that of the atmos-
Pres\\;:nd the bottle being subject only to the atmospheric
800D g, ta violent rush of liquor to the bottle would take place as

o bottl, ,conRection was made by opening the cock sv that
vent thi: would contain nothing but froth. In order to pre-
e aémt.th" second pipe leads to the space above the beer in
put ‘"thylinder and by upening & cock the bottle is first

Wb under the ’ ; i The beer

the same pressure as that in the cylinder. _

: t&kg flow easily down by its own gravity and_no frothing
the gtq Place, Having filled the bottle it remains to screw

Pperin. This is done by means of the handle G, the
—

turning of which rotates the verticel spindle. The latter works
through a stuffing box into the chamber in which the neck of
the bottle is placed, as already explained. It will be remem-
bered that the stopper is held by a clutch, which is in the
shape of a cone, on the end of this spindle. By meaus of the
lever C the whole is lowered uutil the stopper touches the
mouth of the bottle, when a few turns of the handle G cause
it to enter into the neck and screw it firmly home. The opera-
tion is then complete and the pressure forcing inwards the
india-rubber ring can be released, and ths bottle removed to
make way for another. In the eugraving, E is the lever of
the filling vaive and F a snifting valve used in botting minerat
waters.

This. machinery enables light beers, which are not fit to
undergo the ordinary fermentation process, to be bottled.
Creating a vacuum above the beer his the effect of removing
the atmospheric air contained in the liquer, which doss so
much towards making bottled beer oftea taste flat and insipid.
At the same time a considerable quaatity of the alcohol is alse
removed. Beer bottled in this way is wmore sparkling than
usual, on account of the large amount of carbonic acid gas it
contains and the absence of atmospheric air. It is said, also,
that persons of weak digestion who eannot take ordinary beer
¢an drink this with impunity.

Messrs. Barnett and Foster were also maunufacturing aérated
waters on their stand. For this purpose they had one of the
¢¢ Niagara'’ machines, with bottling machines connected for
filling syphons, corked bottles, and variour descriptions of
patent bottles. The principal novelty in the Niagara machine
is the condenser, in which the agitation is not cirried on by
mechanism, but by the rising of gas through the water and the
falling of the water in a finely diffused spray through the gas.
Fig. 4 shows the action. The water aud gas are pumped to-
gether at A into the space between the inner and outer casing
as shown, and a certain amount of gas is there absorbed, as it
forces its way through the water to pass to the ceantral space.
At D there is a perforated diaphragm through which the par-
tially charged water falls, t.akmg up a further quantity of car-
bonic acid gas while dropping to the bottom of the cylinder,
where it is %rawn off at B fully charged. The pressure isshown
by a gauge communicating with the interior at C, and a gauge
glass is provided for showing the height of the liquor in the
apparatus, so that the rate at which it is drawn off may be
regulated. . . . .

1n Fig. 3, we give an illustration showing a general view of
a new design of aérated water machine which this firm has
recently introduced. The principal novelty consists in the
arrangement of the two cylinders, the general priuciple being
similar to that already described.

In the exhibition one gas-producing plant served to supply
gas for both the mineral water and beer apparatus. To provide

ainst the chance of the gasholder bell collapsing in the eveut
3%:111 the gas being exhausted through accident or carelessness,
a special provision is made. A metal case similar to that of a
dmﬁ ressure indicator is provided and is fitted with a prepared
diaphragm, which will break at pressure less than that which
would collapse the bell. An electric bell is also fixed which
begins ringing directly the bell falls below a certain point, so
that there is always warning of a failure of gas. In the ma-
chinery exhibited however, these precautions were not abso-
lutely necessary, as the production of gas was automatically
carried on, the agitator in the generator beiugdriven from the
shafting above, whilst the acid-feeding arrangement was con-
trolled by a line and spring acting upon the acid tap. In this
way the rising and falling of the bell caused the proper amount
of acid to be admitted to the generator as required to make up
for the g8 drawn off. .

There were several other machines at work on this stand, in
addition to which a number of showily got-up machines were
exhibited not working. Large quantities of beer and adrated
waters were bottled and manufactured in the Exhibition, and
these were sent out in the ordinary course of business.—Eng.

Pror. OALVERT has recently made the interesting discovery,
by practical tests, that the carbonates of potash and soda pos-
sess the same property of protecting iron and steel from rust
as do those alkalies in a caustic state. Thus it is found that,
if an iron blade be immersed in a solution of either of the
above carbonates, it exercises so protective an action that that

rtion or the iron exposed to the influence of the damp atwos-
pheric air does not oxidize, even afier 8o extended a period as
two years.—Ez.
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LOCOMOTIVE BOILER.
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BULKHEADS IN SHIPS.
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The sketch of Loco. Boiler was designed some time
ago to suit the burning of soft peat fuel.

The air inlet for furnace combustion begins at the
top of the chimney just where the outlet for escape
gases takes place, so that the idea of completing a
perfect cycle with the gases for combustion is very
good, because the escaping heat is partially carried back
while the chimney draft as maintained by the blower
or exhaust steam.

The ingoing hot air is conveyed from front smoke-
box to furnace through small tubes lying inside of
boiler-flues. The arrows indicate the direction of in-
let and out-let gases.

‘We present the design merely as a novelty embody-
ing a very valuable principle.

TIN PLATE NOMENCLATURE.

The changes which has latterly taken place in the manu-
facture of tin and terne plates have been so extensive and wide
reaching that it is plain that corresponding alterations will
have to be made in the nomenclature and classification of those
articles. Some of these alterations in the methods of manu-
facture are not of yesterday’s growth, but other of the changes,
such as those caused by the substition of steel for iron, have
come about so rapidly that the existing terms of the trade do
not meet the exigencies of the situation and consequently need
a wide and liberal revision. It has long been known that

% charcoal "’ plates have not been made from charcoal iron for
many years past, but the term is still in existence, just as is
that which more correctly designates coke plates as being
made of iron in the manufacture of which that fuel has been
used. It seams certain, therefore, that we need some term
which shall more accurately describe the iron plates with
““ charcoal finish.” Then, again, there are several kinds of
steel plates which are roughly classed in a corresponding cate-
gorp, some being of Siemens, or *‘ mild" steel, while others
are of different grades of Bessemer steel. Here, therefore, are
further wants which should be met if the trade is to be con-
ducted on an inteligible and exact basis. To some persons
‘“steel” is steel by whatever process the material so styled
may be prodaced ; but practical men who are posted up in the
progress of steel manufacture do not need to be reminded that
there is as much difference between the various kinds of steel
a8 between common puddled bar and the best Swedish ham-
mered bar iron. Tin plates of steel, therefore, require grading,
not orly as to the material, but also as to the tinning, so as to
distinguish between the so-called *‘ charcoal ” and ¢ coke’’
finishing. If any maker thinks fit to add to this grading
some mark to specify and guarantee the amount of tin depos-
ited per box of each size, etc., of plate, he will probably reap
a suitable reward for his courage and enterrprise. Then we
have the ordinary cokes of iron with the nsnal finish. These
seem to need revision less than some other varities, but they
should also be overhauled whilst thh general changes are
receiving attention. Lately also quite a special demand has
sprung up for wasters, which demand has proved so consider-
able and profitable that more than one or two manufacturers
have laid themselves ont to supply it so successfully that their

lates have never reached the stage of completeness or finish.
Yn other words, some of the mills are turning out wasters in
large quantities, not as the legitimate weedings from their pro-
duction, but as the sole output of their works. These, there-
fore, now need classification and specific names, inasmuch as
they represent the introduction of a totally new element into
the trade. All these are points which should receive attention
at the hands of the makers, who caonot close their eyes to the
changed condition of the trade, or remain ignorant of its possi-
bilities in the near future. Swansea is gradually usurping
much of the American shipping business of Liverpool, and, if
the manufacturers of Soutn Wales are wise, they will so atiend
to their own affairs as to render themselves much more in-
dependent than they have ever been heretofore of the control
of the financers of the Mercy seaport.—Ironmonger.

A YORKSHIRE paper says that an inventive genius in Leeds
has just *‘got up a stove which saves three-fourths of the coal,
while the ashes it makes pay for the remainder.”

——

Aomestic Information.

THE ART OF EARLY RISING.

THE proper time to rise is when sleep ends. Dozing should
not be allowed. True sleep is the aggregate of sleeps, or isa
state consisting in the sleeping or rest of all the several parts
of the organism. Sometimes one and at other times another
part of the body, as a whole, may be the least fatigued, and so
the first to wake, or the most exhausted, and therefore the
most difficult to arouse. The secret of good sleep is, the
physiological condition of rest being established so to work
and weary the several parts of the organism as to give them a
proportionally equal need of rest at the same moment ; and, to
wake early and feel ready to rise, a fair and equal state of the
sleepers should be secured ; and the wise self-manager should
not allow a drowsy feeling of the consciousness or weary senses,
or an exhausted muscular system, to beguile him into the folly
of going to sleep again when once he has heen aroused. After
a very few days of self discipline, the man who resolves not to
doze, that is, not to allow some part of his body to keep him in
bed after his brain has once awakened, will find himself, with-
out knowing why, an early riser.

THE QUININE HABIT.
WHAT AN OBSERVANT DOCTOR HAS TO SAY ABOUT IT.

Samp a distinguished medical practitioner who has grown
gray in his profession, speaking of the report that the use of
quinine as a stimulant is becoming & very common habit among
men and ladies in society—

‘¢ Yes, it is unquestionably true that the great increase in
the sales of quinine during the last five years by retail drug-
gists is very largely referable to what may be styled the quinine
habit ; and it is fully as frequent among women in society as
it is with men whose nerves are over-taxed by hard work.
And I may say to you, though many will dispute it, that of
the two, the quinine habit in its ravages, when once thoroughly
established, is more difficult to hreak, and more dangerous in
every respect than the habitnal use of opium or its prepara-
tions.

“Few save practising physicians are aware of the tremen-
dous potency of this drug in its effects upon the nervous sys-
tem. As you know, depending upon the quantity taken,
quinine possesses four very distinct properties—being in very
small doses tonic and nervine, in moderate doses directly
stimulant, in large doses sedative and soporific, and in very
large doses intoxicating—producing a Dpeculiar species of
drunkenness, similar in its features to masked epil-psy, in
which, while performing customary actions and ta'king with
the coherence of a person in the full possession of his senses,
the victim is really perfectly unconscious of what he is doing
and totally irresponsible.

““There is no question that the regular use of the drug as a
stimulant is rapidly increasing among the higher classes —the
fact is one of the most lamentable that has come under my
notice for years. The way in which a man gets into it in the
first place is very simple. He feels a little unstrang and out
of tune, perhaps, and so consuits the family phy-ician, who
suggests a few doses of quinine. In a day or two he feels
singularly improved ; his brain is clear and bright; the
physical energies seem to have renewed their youth. Elated
with the results, whenever he feels down-spirited or out of
sorts, he resorts, of course, to the remedy that has once served
his purpose so well ; and very soon has acquired the habit of
using the drug in regular daily doses. In three months, so
insidious are its effects, the quinine habit is fully established,
and the probability is that the man (or woman, as the case
may be) has not long to live. Worse still, so peculiar are the
effects of the salt on the nervous system, there is a strong pro-
bability that the victim will die of suicide ; for it is a singular
fact that no tonic in the materia medica acts so directly and
rapidly to produce suicidal predisposition and impulse. Mor-
phia has no such effect, deplorable as its ravages are.

¢ The morphia habit generally transforms the most truthfal
man or woman into the most inveterate liar in the course of
two or three years—a romancer of the wildest type. On the
other hand, while quinine produces no perceptible efiect on
the veracity, it leads to & nervous irritability that is intolerable
alike to its victim and his associate:, and frequently ends in
the sudden development of suicidal mania.
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‘ Again, a patient may be reduced to the verge of the grave
by morphia, and still recover a remnant of physical and ner-
vous energy when the drug has been eliminated from the
System ; but when once the system gives way under the
cumulative influence of quinine the breakdown is irrevocable.

‘“ In the course of an experience embracing thirty-five cases
of the quinine habit in its later stages, during the last two
vears, ] have never seen a case in which the victim was good

or anything after the habit was broken, and as a rule the

Patient collapses and dies if the withdrawal of the stimulant
1s preserved in. Knowing these facts, I cannot tell you how

dread to prescribe quinine to men a little fagged out with
overwork, and I think it is time that medical men began to be
a8 cautious with it as they are with morphia.”

——

‘U axiecties.

A SCIENTIST asserts that a bee can only sting once in two
Minutes. We would respectifully submit that this is often
enough,

THE gentleman so often spoken of in novels who rivetted
People by his gaze has obtained employment in a boiler
Manufactory.

‘‘REMEMBER, sir, that you owe something to your con-
stituents,” said one member of a town council to another.

Humph,” said the other, *if you owe anything to your con-
stituents, all I've got to say is that you're lucky. Why, thers
8re not a half-dozen voters in my ward that have not borrowed
Money from me.”

4 A cLock is being introduced in Europe, warranted to ran
Ve years without winding or regulation.. The Belgian Gov-
ernment placed one in a railway station in 1881, and it has
ept perfect time ever since without winding. This is the
2;“"9“ approach to perpetual motion that we have yet heard

DaRwINISM. — A gentleman called upon a professor of
Batural history just as he was preparing to go out. ‘“ Perhaps
disturb you't * said the visitor. * Oh, not at all.” “You
Were, no doubt, intending to make some important scientific
luvestigations, and my visit—" ¢ You don’t disturb me in
the least, I tell you, quite the contrary. I was about to col-
ect materials for my work on monkeys; pray be seated #”—
Chronigue.

An Englishman and a Scotchman had a dispute as to which
of their Tespective countries had produced the most eminent
Men. Every man of note was cluimed by the Scotchman as
tEhat of a man born north of the Tweed, Till finally the

Oglishman said :—*¢ Surely you won’t claim Shakspere as a
Scotchman 1" ¢ No," replied the canny Scotchman, ‘‘ but

zg':l? Jnaybe admit that he was maist clever eneuch to be

INDIAN INk.—Indian or Chinese ink, an article much used
o draughtsmen and others, is made essenticlly of lampblack,
Ored into cakes by means of some glutinods or adhesive sub-
:t‘"%_. such as gum-water. The lampblack is said to be made
1“ thg by collecting the smoke of tEe oil of sesami. A good
dian ink is made with ivory black ground to a fine powder

Made into a paste with weak gum arabic water, and then formed
1nto cakes,

COFAB TOO SAFE.—AN ingenious mechanic in Birmingham
Datructed a safe which he stated to be absolutely burglar-
0;00 © convince the incredulous of the fact, he placed a
the thousang pound note in his pocket, had himself locked in
m: safe, and declared that he would give the money to the
rsn %ho unfastened the door. All the blacksmiths, carpen-
blas’t'md burglars in the country have been boring, and
tool mg: and beating at the safe for a week with every kind of
in tl:,'n €xplosive mixture known to science, and the man is
will ©re yet ! He has whispered through the keyhole that he
on} Iﬂim“‘e_the reward ten thousand pounds if somebody will
'afgstet him out.  He has convinced everybody that it is the
‘“’ﬂcer:x&f © overinvented. Fears are entertained that the whole
6 ig 1‘"" ve to be melted down in a blast furnace before

" the kev.c2%ed, and efforts are to be made to pass in through

® key-hole g fire. ; inventor while
o iron ig mem;egproof jacket to protect the invi :

AND THE INDUSTRIAL ARTS.

———

Engineering Hotes.

AFTER a personal inspection of the Panama Canal works,
Captain Bedford Pim has complimented the French projectors
on what they have done; but he has arrived at three con-
clusions which are adverse to the ultimate success of the scheme.
He says a canal npon the sea level cannot be completed for any
reasonable sum, nor within any reasonable time ; that the
yellow fever has become endemic and deadly ; and that the
project involves a proposal of the secession of the State of
Panama from the United States of Columbia, with the ultimate
idea of French protection.

An experienced mechanic states that to harden cutters with.
out breaking them it is better to bring the finished piece to a
red heat and lay it down to get quite cold, when it may be re-
heated and hardened in the usual manner without danger.
This seems to be in harmony with the practice, now common in
some shops, of first anuealing the next blank, next working it
approximately to size and then re-annealing, and finally finish-
ing the cutter, die or other tool, and hardening and drawing
the temper in the usual way. In some instances, where the
least springing of the finished article, would be a serious objec-
tion, the article is annealed a third time before it undergoes the
finishing operation.

A GrEAT LARE East or Hupsox's Bay.—Mr. F. H. Big-
nell, of a Canadian geographical society, has just returned
from an exploring expedition to the north-east of Quebec, an
expedition which left in June last, to discover, if possible, a
great inland sea which has for some time been identified with
Lake Mistassini, just north of the Province of Quebec. Mr.
Bignell did not belong to the main expedition, which was
equipped for an eighteen months’ stay, but he reports having
navigated 120 miles on a great lake, which he assumes to be an
expansion of Rupert River, without having really reached the
body of the lake. He says it lies from southwest to southeast,
stretching toward the Labrador coast, between low-lying banks,
and probably covers as much area, at least, as Lake Superior.
The existence of such a body of water in this hitherto almost
totally unexplored region has heretofore been the subject of
many rumors, and further authentic reports will be looked for
with great interest.

ELECTRIC LIGHT SPECTACLES.—Dr. W. H. Stone, F.R.S.,
who recently read a paper on the physiological bearing of elec-
tricity on health, at the International Health Exhibition, on
the occasion of the conference held there by the Society of
Telegraph Engineers and Electricians, has devised a pair of
spectacles or eye-protectors for persons who are in the habit of
working by or with electric light. The spectacles consist of
front glasses of blue with attached side glasses or *¢blinkers”
of red glass. The danger to the eye from the incandescent
lamp is likely to arise from the red or heat rays, that from the
arc lamp is due to excess of blue or actinic rays, hence the use
of two glasses. In looking at the incandescent light through
the blue glasses, the glare is removed and irritation from tﬁe
intense yellow and rays prevented, which after folding down
the red side glasses over the blue front ones, the are light can
be looked at with safety through the joint media. The tints
of the glasses are selected and combined by the help of the

spectroscope.

LoNe DisTaANCE TELEPHORING.—The most remarkable piece
of telephoning yet attempted has been just accomplished by the
engineers of the International Bell Telephone Company, who
successfully carried out an experiment by which they were en.
abled to hold a conversation between 8t Petersburgand Bologne,
2,466 miles. Blake transmitting and Bell receiving instruments
were used, and conversation was kept up, notwithstanding a
rather high induction. The experiments were carried on during
the night, when the the telegraph lines were not at work. The
Russian engineers of this company are so confident of further
success that they hope shortly to be able to converse with ease
at a distance of 4,665 miles ; but to accomplish this astonishing
feat they must combine all the conditions favourable to the
transmission of telephonic sounds. If it is found possible to
hold audible conversation at such extraordinary distances, it is
possible that this fact will be speedily improved upon, and we
shall be enabled to converse freely between London and New
York, and by and by between London and the antipodes.
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GLASS ROLLING TABLE.

THE annexed illustration shows a strong and well-designed
radial drilling machine, which has recently been brought out
by' Messrs, George Booth and Cd., Halifax for engineering and
‘hlpfgnilding purposes, The machine contains several notice-
av%e improvements upon the ordinary form of radial drillin
Machines, anq ig constructed with external and imtern
olomns.” The internal column is securely bolted to the
foundation late and the external colum is bored, torned, and
secured to the internal column by three T bolts working in a
sireular groove. One of the features of this machine is that
the radial arm can be completely rotated or adjusted as re-
Jnired by means of & worm-wheel and handle shown on the
hgravings on the base of the external column. The radisl
arm can ie raised and lowered 3 ft. 4 in. by power, and the
Machine wil] admit objects up to 6 [t. in height under the
ehindle. Another feature is that the saddle carries the double

gearing whigh s very convenient for being readily engaged

tad disengaged, besides dispensing with & great amount of
Sorsion °“8:§ dl"iving shaftspv:hichgare between the driving
aone and the spindle, The spindle is of steel 2§ in. in diameter
whi \° carried in o long cast-iron socket, the bottom end of
meich is oonieal ; the top is fitted with lock nuts for adjust-
womt when wear hastaken place. The self-acting feed motion
two BLVe 8 traverso 16 in. deepand the feed sorew ia fitted with
to S osa zte, one being so arranged that it can be adjusted
th Prevent backlash of the spindle. The saddle is moved along
ooe radial arm by means of a screw, bevel wheels and handle,
°fxil:lv1m°?t3 DPlaced for the workman. The maximum range
of ?.Ilm © ig 6 4. radius from centre of column to centre

*Pladle and minimpm 2 ft. 8 in. radiua. The foundation

late is 7 ft. 9 in. long, 4 ft. 4 in. wide on face, and 12 in.
Seep. 1t is planed on the top and front and the 7 slots on
the front are planed out. The loose angle table is 2 ft. 9 in.
long, 2 ft. wide on the top, and 1 ft. 9 in. deep, accurately
planed. Steel gearing is largely applied to the machine, and -
the workmanshiplis of the makers' nsual high class. The prin-
cipal wrought-iron parts, where needful, are properly case.
hardened. These machines have already been supplied to some
of the principal firms in Great Britain.— Eng.

Grass RoLLING TABLE.—We publish an illustration of s
machine constracted by Messrs. Robert Daglish & Co., St.
Helen's Engine Works and Foundry, for rolling ont cast glass
into sheets. As will be seen the table ig portable, being
mounted on four wheels so that it can be moved with ease to
any part of the glass works. The moulding tables are of cast
iron, and of widths varying from 2 ft. 9 in. to 4 ft. 2 in. The
surface is either plain, ribbed, checkered, or formed with an
device which it is desired to impress on the glass, On ew{
side of the table a rack is mounted on the frame of the carriage,
and gearing into each rack is a toothed wheel mounted on a
shaft, which also carries a plain iron drum the width of the
table. The melted glass is poured on the table in front of the
roller, which is then passed to and fro by means of the hand-
wheels shown, and the glass is thus spread out into a sheet,
An adjustable guide is _placed at the back of the roller to re.
gulate its travel, and means are provided of varying the
thickness of the sheet roll Eng

O .
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Eugincering Notes,

Licutive AN EXPREss TRAIN.— The London and North
Western R. R. Co., of England, has for three months past been
lighting an express train, running between Manchester and
Liverpool, with the electric light. A small engine carried
upon the locomotive tender is fed with steam from the boilers
and drives a Siemens regulating dynamo, supply current for
19 Swan incandescent lamps of 20 c.p. each. A pilot lamp is
carried on the locomotive which indicates the burning of the
lights in the train, and & spring ammeter shows the strength
of the current. The lamps are kept burning day and night
and the experiment is considered an entire success.

HEAVY ORDNANCE FOR HARBOR DEFENSE-—The armament
board appoiuted by Congress to make tests of artillery have
made a report recommending that the following described guns
be procured at the earliest date practicable for the defense of
our harbors, One hundred and twenty-five eight-inch guns,
to carry projectiles weighing 285 pounds ; 226 ten-inch gans,
to carry projectiles of 575 pounds; 306 twelve-inch guns to
carry 894 pound projectiles ; 50 16-inch guns, to carry projec-
tiles of 1,631 pounds; 512 12-inch mortars, to carry 610
pound projectiles. These guns will have a penetrating force,
at 5,000 yards, through a thickness of iron as follows : Kight.
inch caliber 10.39 inches ; 10.inch caliber, 15.16 inches; 12-
inch caliber, 18.15 inches ; 16-inch caliber, 22.20 inches.

TrE WEALTH FROM INVENTIONS.—Senator Platt, in his
vigorous speech in Congress last winter in support of our
patent laws, claimed that two-thirds of the aggregate wealth
of the United States is due to patented inventions. That two-
thirds of the $43,000,000,000 which represents the aggregate
wealth of the United States rests solely upon the inventions,
past and prasent, of this country.

Mulhall, in his * Progress of the World,” writes that in
effect the invention of machinery has given mankind an acces-
sion of power beyond calculation. The United States, for
example, make a million sewing machines yearly, which can
do as much work as formerly required 12,000,000 women work-
ing by hand. A single shoe lactory in Massachusetts turns
out as many pairs of boots as 30,000 boot-makers in Paris.
~—Exchange.

THE LarGesT ENGINE oN THE LAKEs.—The Australasia,
launched at Bay City, Mich., several weeks ago, besides being
the largest wooden craft ever built in that region, has probably
the largest engine on the lakes. The extreme length of the
vessel measures 305 feet ; length of keel, 285 teet ; breadth of
beam, 40 feet ; depth of upper hold, 22 feet ; depth of lower
hold, 12 feet; betweer decks, 10 feet. She is a double-decker,
and has seven hatches, and her cost is estimated at $150,000.
The engine is compound, the high-pressure cylinder being 30
inches in diameter, and the low-pressure 54 inches, the stroke
in both being 45 inchd® It was built at the King Iron Works,
of Buifalo. The two boilers, of Otis steel, were made by Riter
Bros., of Buffalo, and have each an 8-foot shell, 27 feet long.
They rest on the lower deck. The shaft is 11 inches in diam-
eters, while the wheel measures 12} feet.

TrE Heaviest CLock 1N AMERICA.—The clock in Trinity
Church Tower, New York City, is the heaviest in America.
The frame stands nine feet long, five feet high and three feet
wide, The main wheels are thirty inches in diameter.
There are three wheels in the time train, and three each in the
strike and the chime. The winding weeels are formed of solid
casting thirty inches in diameter and two inches thick, and
are driven by & *‘pinion and arbor.’” On this arbor is placed
a jack, or another wheel, pinion and crank, and it takes 850
turns of this crank to wind each weight up. It requires 700
feet of three-inch rope for the three cords, aud over an hour
for two men to wind 1t. The pendulum is eighteen feetlong,
and oscilates twenty-five times per minute. The dials are
eight feet in diameter, although they look little more than half
that large from Broadway. The three weights are about eight
hundred, twelve hundred and fifteen hundred pounds, respec-
tively. A large box is placed at the bottom of the well that
bolds about a bale of cotton waste, so that if a cord should
break the cotton would check the concussion.—Ez,

THE GREAT EASTERN. —Nearly 25 years have elapsed since
the Great Kastern, then and now the largest ahip in the world,
steamed iuto the port of New York, and became at once the

most popular curiosity of the season. She was more than 1-8
mile long, and drew nearly 30 feet of water, so that the Adria-
tic, until then much the larcest steamer afloat, was a pigmy
beside her, She had been designed with reference to a wave
theory that promised great steadiness to a vessel more than 600
feet long. She had paddles as well as propeller, and the capa-
city of her engines was estimated at the until then unheard of
figure of 10,000 horse-power. She soon proved a failure, how-
ever, in every respect except storage-room ; she was not fast,
comfortable or profitable. On a few occasions she was used as
a troop-ship, and two or three times she laid ocean cables, but
even in these capacities she was afterwards supplanted by
smaller vessels, Recent improvements in ocean steaniers have
made her antiquated and expensive, and, all endeavors to make
her useful as an ocean steamship having failed, she has been
used as a coal-hulk ; but the latestideais to convert her into a
large floating hotel. 'This last is, perhaps, the most graceful
compliment of all, and let us hope it may prove an abiding
success.

SoL.DERING CAST IRON.—There are cases, says the Scientific
American, wherebrass requires to be united to cast iron, and
drilling and riveting would either make a clumsy job or would
weaken the parts. Soldering, if effective, is incomparably the
better way. By many mechanics it is supposed to be either a
trade secret or a skillfal trick to make solder adhere to cast iron,
but it is not so. The process differs but slightly from soldering
on an already tinned surface, as sheet tin.

If the cast iron is white iron, or a thin casting that has been
chilled in the casting—iron not amenable to the file—it should
be cleaned from surface impurities by scraping or scouring, and
washiug in potash water. Then dip it for an instant in clear
water, and wash it quickly with undiluted muriatic acid of the
ordinary commercial strength. Go over it at once with pow-
dered rosin, and solder witn the soldering iron, before the sur-
face has time to dry.

Another plan, and a better one especially for soft gray iron
castings, is to file the surface clean, wash as before, wipe it
over with a flux made of sheet zinc dissolved in muriatic acid
until it is surcharged, or is a saturated solution, and has been
diluted with its own quantity of water. Then sprinkle
powdered sal ammoniac on it, and keat it over a charcoal or
clear hard coal fire until the sal ammoniac smokes. Dip
at once into melted tin, remove, and rap off the surplus
tin.

THE war ship Esmeralda, recently completed on the Tyne,
England, for the Chilian Government, is now the fastest cruiser
in existence, a speed of 18.28 knots per hour having been de-
veloped during her late trial. Her dimensjons, as given in
the several descriptions which have been published within the
past few week, are: Length, 270 feet ; breadth, 42 feet; dis-
placement, 3,000 tons; draft, rather over 18 feet. When
fully stored, armed and equipped for sea she carries, in addition
to several smaller guns, two 25-ton guns, each with a projectile
weighing 450 poumds, with a penetrative power at the muzzle
estimated at 21 inches of iran armor. The hull is of steel and
is framed on the ordinary transverse system, and is not wood-
sheathed or coppered. There are three complete decks. The
upper or gun deck is some 11 feet above water, and upon it all
the heavy guns are carried in the open. The main deck is
about five feet above water and is occupied throughout by
quarters and cabins for officers and crew. The lower or pro.
tective deck is of 1-inch steel, and extends from stem to stern.
It is strongly arched in the athwartship direction, and at the
middle line is about 1 foot below water, while at the sides this
depth is increased to 5 feet. She has twin-screw propellers
driven by two independent sets of machinery. The engines
are horizontal and on the two-cylinder compound principle,
the cylinders being 41 and 82 inches in diameter, with a stroke
of 36 inches.

. e

THE IMPERIAL PALACE AT STRASSBURG.— The work of
erecting this splendid building in the capital of Alsace is now
making good progress. The total cost is estimated at £133,000,
of which sum about half has already been voted by the Imperial
Parliament. The foundations and basement are finished, and
the ground and principal storeyes as expected to be completed
early in 1885, but the rest of the work, including the carpentry
and the decorations of the interior and exterior will require
three or four years more, so that the palace will not be finished
betore 1888 or 1889.
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Miscellaneous Fotes.

Broxze is a mixture of copper and tin, and sometimes lead
t}}e proportions of which vary somewhat, but are usually as
Nine to one. It is often adulterated with zine, but when this
1s the case its surface honey-combs on exposure,

AN Englistt physician has recently been trying to count the

ars on the human head. Taking an ordinary hairy head the
Bumber of hairs per square inch was found to be 1,066. This
Would give about 128,000 for the entire head, while some would
have a5 many as 158,000,

PorsoneD WarteR.—Dayton, (., has a mysterious case of
Water poisoning, resulting in the death of 2,000 fish in Sachs &
tuden’s aquarium and of the fish in the water works ponds.
The water is taken from the water works near Mad river.
°veral strange deaths have occurred in the past two weeks.
he cause isas yet unknown.

. BoTaNIsTs have evidence that trees may attain very long
lives, The age of an elm has been estimated at 835 years ;
that of some palms at from 600 to 700 vears ; that of an olive
tree at 700 years ; af a plane tree at 720 ; of a cedar at 800 ;
of an ouk at 1,500 ; of a yewat 2,880 ; of a taxodium at 4,000
and of a baobab tree at 5,000 years.

Prorocrapnineg Faces.—A New York photographer is
quoted aysaying : “ After twenty-five years' experience under
the skylight, after photographing over 147,000 people, I have

ecome convinced that in 19 cases out of 20, the left side of the
face gives the most characteristic likeness, while to the same
egree the right side is tlie most symmetrical.”

Caxvas bags, it is said, can be made as impervious to mois-
ture as leather by steeping it in a decoction of one pound of
oak bark with fourteen pounds of boiling water, this quantity

ing sufficient for eight yards of stuff. The cloth from which
€ Dags are made has to soak twenty-four hours, when it is

taken oyt, passed through running water, and hung up to
Y.~ Exchange.

A CANADIAN Order in Council has been passsed authorizing
the Tepresentation of the Dominion at the Universal Exhibition
to be held in Belgium in May next year, and the Canadian

°partment of Agriculture is taken steps to carry out the
Order, Though Canada will not be officially represented at the

D¥entions Exhibition, which is to be held in London during

°99, Canadian Inventers will be able to exhibit at their own
Yisk, and several have already iutimated their intention to ex-
ibit their inventions.

. EUROPEAN ARrMoURED FrEers.— Sir T. Brassey, a short

};ne 880, stated at Plymouth that the aggregate tonnage of the
Mective armoured fleets of leading naval Powers of Europe

Might be summarised as follows —
Toxs. Toxs.
England. ........320,520 | Russia ....ceven.. 83,621
Tance..,.,.....201,789 | Austriga,..... ....68,110

Germany. ... ... 74,007 | Italy...... ......55,905
‘Inn this computation those ships only were included which
€re actually ready for sea.

suAGmCULTURAL Returxs ror 1884.—The following is a

W "iary of the agricaltural returns of Great Britain for 1884,

i ich were collected on June 4. The acreage under cultiva-
oD for the five principal crops was as follows :—

Wheat. . . v....2,676,477 | Potatoes........562,344

Barley. " "07" 22150485 | HOpS +vvsarnen-r 69,258
o Oats...........‘z,sg-z,m
ixfcl;]e;::?d with the previous year, these figures show an

* iu the area devoted to wheat of 24 per cent., and in-

:;:aaes 18 potatoes and hops of 3°5 per cent. and 18 per cent.

"l;:ctu,. 1y, while there are decreases in the area occupied by
Y 015°8 per cent. and by oats of 28 per cent.

t ﬁE'wSPA?E“s OF THE WoRLD.—A free calculation shows
Ame-rlillclumug dailies, weeklies, and monthlies, the presses of
& cep c? anuually issue nearly 2,800,000,000 copies per annum,
aroun?f 8 shower of literary snowflakes for ever foating
angy, ueach. Temote centre of Angle-Saxon life. Australasm

S distributes upwards of 112,000,000 copies of her

—~———

home-printed papers, while the annual production of Europe
runs up to 7,300,000,000 copies—mingled showers of every
conceivable quality, good, bad, and indifferent, every shade of
opinion, and on every topic under heaven. A further calcula-
tion shows Great Britain to be the best country supplied with
newspapers, while Belgium ranks next, and the United States
third. The ratio of copies yearly distributable to cach person
in these three nations is as follows : Great Britain 64'01 ; Bel-
gium, 59-20 ; the States, 51-06.

MovtLps for castings are now being made from clay and brown
earth—a German process, which is said to ensure an article of
great durability. Pure clay is ground very fine and kept dry
for use ; the coal is ground to a degree which is variable ac-
cording to the kind of casting wanted. 'I'he clay and coal are
well mixed together, and wheun the clay is of good quailty a
mixture of the two in equal proportions suffice for most pur-
poses. Chamotte meal may be added to make the mould
harder, but is not absolutely necessary. The mixture is worked,
after the addition of water, into a stiff mass which is used for
the moulds, the latter being made in a manner similar to sand
moulds, and dried slowly. ~When this is completed they are
washed with & dilute solution of soluble glass and dried again,
this operation being repeated three or four times. On becom-
ing perfectly dry the mould is burned to gives it a glossy ap-
pearance.

WHAT A BoMBARDMENT Costs.—War is not only a relic of
barbarism but it is prodigiously expensive. When all nations
have become civilized to a sufficient degree, it will doubtless be
abolished, not only for reasons of humanity, but on economic
grounds as well. The cost of a single round in the bombard-
ment of Alexandria is figured up by the Pall Moll Gazette as
follows :

Four-81-ton guns..........at £25100,...,.,.£102 00
Ten 25-ton guns......eses.at 7 00........ 70 00
Thirty-eight 18-ton guns....at 5 50........ 199100
Sixteen 12-ton guns. .......at 3120........ 57120
Eight 9-ton guns..........at 2150........ 22 00
Two 64-ton guns......,...at 1150........ 3100
_Four 64-pounders..........at 018 0..,..... 3120
Seven 40-pounders........at 012 0,........ 4 48

Eighty-seven guns....ceoivive it vecvenn.. £562 8 0
That is to say, a single shot from each of the eighty-seven
guns cost in the aggregate about $2,300. The Gazette very per-
tinently enquires if tbis is the bill for a single round, what
must it be for a day’s bombardment? And this is only one
item of the vast outlay required to maintain an army and con-
duct a campaign.

EarTH WoRvs.—An interesting paper on the habits of earth
worms in New Zealand is contributed to the New Zealand
Jnstitate by Mr. A. T. Urquhart. The species are not named,
but with such wonderful opportunities as Mr. Urquhart
possesses for making a collection of thess, may we hope that,
in addition to his following out his painstaking observations as
to their habits, he will also advance science by makiag a care-
ful collection of the forms and placing them in the hands of
some of the able naturalists of the Auckland Institute for
.description ? It will be remembered that Darwin assumes
that in old pastures there may be 26,886 worms per acre, and
that Henson gives 53,767 worms per acre for garden ground
and about half that number in corn fields. Mr. Urquhart
gives, as the result of his investigations of an acre of pasture
Jand near Auckland, the large number of 348,480 worms as
found therein. It being suggested to him that in his selection
of the spots for examination he may have unconsciously
selected the richest, the experiment was again tried in a field
seveuteen years in grass. A piece was laid out into syuares of
120 feet, and a square foot of soil was taken out of each corner ;
worms hanging to the side walls of the holes were not counted,
aud in one hole, where the return of worms was a blank, the
walls were crowded with worms, As a result there was an
average of 18 worms per square foot, or 785,080 per acre.
Although this average is very striking when compared with
that of Henson, it is worthy of note that the difference between
the actual weight of the worms is not so marked. According
to Henson, his average of 53,767 worms would weigh 356
pounds, while Mr. Urqubart finds that the average weight of
thch number found by him came to 612 pounds 9 ounces.
—Ez.
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.hIN the West Annexe of the International Health Exhibition | opensa valve. It does not, however, do this directly but
tbere i8 shown a neat form of non-compression gas engine snit- | through t}w intermediary of a movable wedge-shaped distance
8bls for moderate powers. It is manufactnred by Messrs. T. B. | piece, which stands between the cam and the spindle. This
b rker & Co., of Scholefield street, Birmingham, and is named | piece is connected to the governor, rising and falling with it,
h 3’ lthex'n the ““ Universal.” The method of its actiow is exceed- | the thick part of the wedge being ogposite to the spindle when
hig Simple. The piston, in moving forward, draws in be- | the engine is running slowly, and ¢ 10 thin part when the speed
thn 1t & mixed charge of gas and air during the early part of | is greater. Whep the rate of revolution exceeds a fixed amount,
© stroke. When the requisite amonnt has been admitted, a | the wedge is raised so far that the gas valve is not opened at
fa L port in the end of t‘?g eylinder is exposed and a blue'gns all. The main gaspipe is shown at A, and is connected to the
m_!ne sucked through it, witg the result that the combustible | flexible bog D, the upper orifice of which leads to the valve
M,{:tum is explodeﬁ and the piston driven forward to the end | controlled by the governor. The exhaust valve is on the op-
n 1ts stroke. The exhaust valve is then opened and the re- | posite side of the engine from the observer, and, communi-
TDing piston drives out the products of combustion ready for | cates with the pipe H, its opening and closing being effacted

troTeception of a fresh charge: Referring to the above illus- | by a valve on the side shaft.
d: oD, it will be seen that the engine has & horizontal cylin- | . The ignitien valve is at the end of tha cylinder and forms
o with g long piston, to’ which the connecting-rod is directly the’ most novel nart of the design. 1t s a flat disc carried on
e The gas and air are admitted through lift valves in | a ogntml s.tud. and ho}d against the rear cover by a spiral
Yo Cading gt the cylinder end, and are raised by the partial s¥nng, which can be tightened up by a nut. The periphery
BUR which ig created in the cylinder as the piston moves { 0 the disc is cat into ratchet teeth which gear witge & pawl
strop o e amount of gas which is delivered at each | worked by a small orank at the end of the side shaft. At each
tats € 18 regulated, by the governor, and by a cam on the ro~ | revolution of the engine the pawl suddenly moves the disc to
mh:lg shaft parallel to the cylinder. This cam is so shaped | the extent of one tooth, and then leaves it ststion:x antil the
8t one part of its revolution it presses back & spindle and crank agsin comes round, A nnmber of fine radial alits or
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portsare cut in the disc, correspondlng to the number of rat-
chet teeth, and in the cylinder cover there is also a port which
for an instant in each revolution cerresponds to and is seen
through a portin the moving disc. A blue flame from the jet
G burns opsosite the cylinder port, and when the latter is mo-
wentarily exposed, it is drawn into the cylinder and ignites
the explosive mixture.

The cylinder is water-jacketted, the fluid entering by the
top F and pipe E, and leaving by the pipe K. The engine is
maae in seven sizes of 4, &, }, &, %, 1, and 2 horse-powers, and
appears very well adapted for the purposes of small manufac-
turers, as it 18 exceedingly simple, and can be readily managed
by a person quite unskilled in the management of machinery.
The consumption of gasis stated to be from 40 ft. to 50 ft.
per hour.—Zz.

.

BULKHEADS IN SHIPS.

TRE uselessness of bulkheads in ships has recently attracted
a great deal of attention. Vessels have gone down after col-
lisions so often where perhaps only a single compartment was
flooded, that there has been much discussion as to the value of
bulkheads ss a protection against accident. Mr. James Dunn
recently read a paper at the Institution of Naval Architects,
in which he considered the question of the subdivision of the
merchant ship by water-tight bulkheads, their efficiency to
stand water pressure under all circumstances, aud also con-
sidered the question whether bulkheads are of any value in
securing floating powers for the ship in the event ot collision,
Incidentally he gave a history of bulkheads, aud after consider-
ing the strains to which they are exposed, and Lloyds’ rule of
registry, by which the thickness of the bulkhead plates of all
sizes of vessels is determined, he came to the conclusion that
bulkheads might be made strong enough to be of the highest
value in any ship, and that by the ordinary rules, if the plans
were efficiently carried out, bulkheads could be made amply
efficient to hold their own in ships of the narrower type. Kor
the last few years a steady tendency has been developed to-
ward greater width in Atlantic steamers, and for these he
thought that much stronger bulkheads would be required.
Oue of the most important and interesting sections of his
paper was that upon the height to which bulkheads should be
carried. Bulkheads are of no use whatever if not wisely placed,
carried high enough, and efliciently cared for ; they are useless
when found, as he had found them, with stiffeners cut, with
rivets omitted, with calking neglected, with plates removed,
with large holes cat for small pipes to pass through, with
sluice hoies and no covers, with doors aud worthless securities,
or with open doors rusted and unmanageable, or with doors in
the holds fastened open in such a way that they cannot be
closed without “ handling,” and are out of reach at the mo-
ment of danger. He would go turther and say that they are
not only useiess, but that uunder some circumstances they are
positively dangerous. This might perhaps be thought a serious
and starthng sssertion, but he wouid take the case of a ship
illuetrated by Fig. 1-—and there are many such ships now afloat
—in which a good number, a really large number, of bulk-
heads are provided and distributed as shown, but three of
which, it wili be seen, are stopped at the deck, which is awash.
The bottom gets damaged and springs a leak, say in No. 1
hold, or in No. 2 hold, or in both ; and how wany such cases
had they known where the water enters and gains on the
pumps, and slowly, but surely, rises to the top uof the dwarf
vulknead, causing the ship to trim asindicated in Fig. 2. The
water is then free to flow over the top of the bulkhead and
pour into the next hold, the effect ot which is inevitably to
send her head first to the bottom,

The author held that such a ship would keep afloat with the
water in No. 1 hold and in No. 2 nold, provided 1t is contined
by the bounding bulkheuds being carried a few teet higher than
tue natural level. What this natural level is, and to what
height the bulkhead should be carried, are points readily
determined by the naval architect. But it they are not carried
up, but are left as shown—and in too many cuses they are so
left—1hen the author held they had better not be in the ship
at all, as they would contribute to her loss by keeping the water
at one end of the ship and carrying her bows unde. ; whereas,
it they are not fitted, the same volume of water, entering as is
indicated in the preceding diagram, and not being confined to
one end, will distribute itselfall through the ship, fore and aft,

in which case the trim is preserved, and she will still float ia
the position indicated in Fig. 3. Here althongh the freeboard
is reduced, she will still be seaworthy ; the fires may be kept
burning and the machinery goiny sufficiently long to bridge
over the space dividing life from untimely death. Taking two
other cases, in one of which the bulkheads were well placed
and cared for, and proved that under such conditions they may
be of the greatest value—the other case is in all respects a con-
trast. In the first case they were placed in the positions and
oarried to the height indicated in Fig. 4. A steamex of nearly
5000 tons ran into this ship in a fog, struck her abreast No. 3
bulkhead, opening up two compirtments to the sea; bat,
fortunately, the bulkheads had been carried t> a reasonable
height, and the water could not get beyond them ; they stood
the test; she did not sink, but she kept afloat at the trim
shown in Fig. 5, and in this condition steamed 300 miles
safely into port. Happily, they are now getting a number of
such ships, and many similar facts giving actual benefi:ial re.
sults might be placed before them if time would permit, so he
would consider the next case, where we have the same number
and a similar disposition of bulkheads as in the previous case ;
but, unfortunately, some of them are rendered valueless by
being stopped at or about the water-line, as indicated in Fig. 6.
This sketch represents a large number of first-class steamers
now afloat, and should such an accident happen to any of them
as has just been described, they would certainly not have the
good fortune to complete their journey, as in the last case ; bat
the water, not being confined to the two holds numbered 2 and
3, as it was in the previous case—which i3 an actual one —will
pour over the top of the dwarf bulkhead into the foremost hold,
and the ship will soon getinto the position indicated in Fig. 7.
Water will then be reported to be making in the engine-room,
if, indeed, she should not disappear before then.

The author then referred to models exhibited at Spring
Gardens, The models are loaded with weighted wood blocks,
the blocks being of a bulk to represent the cargo in a passengsr
ship floating at ap ordinary lead dralt, with each compartment
below the upper 'tween-decks appropriated to cargo, having
one-half its space occupied—a condition ordinarily assumed a}
the Admiralty when determining whether a ship is qualified
for the Admiralty List—aund they fairly represent such a shi
as regards their measure of stability. A hold is made througﬁ
the bottom plating to represent an actual hole about 1 square
foot in area, and 8 feet below the water surface in each com.
partment, and a plug is placed in it, so that by removing a
plug any part of the mode] may be laid open to the water.
The first, which we will call A, or the badly bulkheaded
model, very soon disappears after the withdrawal of any one of
the plugs, because the water, rushing in, soon rises to thelevel
of the water outside, and is then, or before then, free to flow
over the top bulkhead into the adjoining hold. Take for ex-
ample, the plug out of the bottom in way of No. 1 hold. But
if the corresponding hole in the good, or B, model is opened up
the water soon gets in and finds its level, but it is then con-
fined between the bulklieads, and the model remains ofloat.
‘Whatever experiment is made in tkis direction with the A mo-
del, the result is the same-—viz., she goes down—so we will
dismiss her from further consideration and go back to the B
model. Her position with the forward compartment Blled is
shown in the sketch, Fig. 8, and that sketch also represents the
trim she would take if the damage were to occur in the second
hold from forward instead of the first, because, although this
No. 2 hold may be, and often is, the larger, it is nearer the
center of gravity of the water-plane, the leverage is less, and
the effect on the trim is modified. Take another case, and
open up both the forward holds, Nos. 1 and 2. Of course, we
expect that the ship will then go down, because the alteration
of trim will be s0 great that the top of the boiler-room bulk-
head, although carried to the upper-deck, is dragged below
water and the engine-room becomes filled, and thus we have
the forward three compartments full, which would undoabt-
edly sink her. But suppose we keep the water out of the
engine-room, which we can do by making water-tight the ca-
sing round the funnel and engine-room hatch to, say, 8 feet
above the deck. In smooth water the ship would have buoy-
aucy and stability, even when in this damaged state, and
would float, as indicated in sketch, Fig. 8. As an illustration.
of the great general importance of the subject of bulkheads in
merchant steamers, the following statistical details and dedac-
tions should be of interest. The advantages of good subdivision
are broadly indicated in the annexed table, which shows (1)
average number in existence during six years ended December,
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1882 ; (1I) average annual loss from all causes during six years
ended December, 1882 ; (III) average loss per annum.

I. II.  IIL
Ships qualified for the Admiralty List.... 157 156 1in86
hips not qualified for the Admiralty List. 3,483 126 1in25

These figures are very significant. It appears from them
that the chances of loss from any cause are nearly four times as
great for a ship not constructed to qualify for the Admirality
18t as for a ship entered on that List. This proportion is
%ﬂ_ﬁatly due to the almost absolute immanity from loss by col-
ision” of ships on the list, for during the first 4} years of its
existence not one ship was lost from it by collision, although
8 considerable number of the qualified ships had been in
collision, and escaped foundering on account of the safety
afforded by their bulkheads. Within the last year, however,
they had had six casualities to ships on the list, and among
them was our only loss by collision. In that case the whole of
the ship—a small one—was flooded abaft the engine-room, the
two after-holds being opened to the sea. This was a case such
as they have no merchant steamers afloat capable of surviving.

uring this time the whole of the losses from the Admiralty

ist—11 in number—have been from drilting on rocks, or
otherwise dritting on shore, with the solitary exception above
quoted. 1In the same period 76 ships have been lost which had
been offered for admission to the Admiralty List, but had not

een found qualified ; of these 17, or 22} per cent., were lost

Y collision, and 10 or 13} per cent., were lost by floundering ;
most of the rest stranded or broke up on rocks. L

That the general superior character of the shipsiu the list is
of no value in reducing the list of collision is shown by the fol-
owing comparison. ltcan be proved that of the entirs British
Mercantile Hleet of steamers, about 1 per cent., without distine-
tion, receive damage of a fatal character by collision during the
Year. Of the number thus damaged, those on the list remain
afloat, while those not on the list are lost. This is deduced
from the following figures : Referring to the table given above,

€ would take only those cuses of collision to ships on the lisg
Which would have proved fatal but for their compliance with
Admiralty requirements. These are 9, or an average of 1§ per
Jear, giving 1} in 157, or 1 per cent. of prevented fatal cases.
gain, the average number of ships sunk by collision per year
rom the unqualified part of the flect is 35, and the average
annual record of the fleet for the six years is about 3500, also
8iving 1 per cent. of—in this case—fatal cases. Thus the risk
of fatal collision is about 1 to 100, irrespective of the class of
ship, and thus ships on the Admiralty List enjoy almost
absolute immunity from loss by this cause. Itis therefore
PToper to consider that the vessels on the list have no natural
advantage with regard to their safety beyond that due to their
bulkheads.
beThe discussion on this paper was hardly what would have
en expected from a great society like that of the Institution
Of. aval Architects. I'here was, however, a pretty unanimous
Opinion that difficulty would be experienced 1n building ships
With many compartments, each one of which was long _epough
to stow the longest size of steel rails, and yet be sutficiently
Dumerous to make the ship safe in case of accident. One
gentleman said that his firm were building ships in such a way
g’ to make the bulkhead divide the hatch aud the top of the
ulkhead in the wake of the hatch removable. Thus arsanged
€y could stow 40-feet steel rails without difficalty.—Zu.

Naurs oF Countries.—The Phenicians, who were a great
:ﬁmmerch‘l people in the younger days of the world, are
0ught to have given the present name of most of the coun-
cl;les around the Mediterranean Sea. The Pheenician languages

utained the words Europe, Asia, Africa, Italy, Spain, Gaul,
n;l tain, Kina, Sardinia, and Siberia, as well as many others
ey used as the names of minor places. Europe, in Pheenician,
neant ‘ white complexion,” and was applied to the country
c: rth of the Mediterranean because the natives were a lighter
clplexion than those of Asia or Africa. Adfrica, 8},gull_led
!ot ¢ laud of corn,” and Asia meant ‘‘ the middle land, beu;g
Wa::med.‘bec““se it was between Europe and Africa. l:la};
rabbi he country of black pitch ;” Spain was °’the land o
“t 18 ;" Gaul, or France, the ** land of yellow hair; Britain
dinie'?oun“y of tin ;” Atna, *“the smoky furnace ; " Sar-

is o dr;:_ Eaglis foot,’ and Siberia, * thirsty land,” because it

\\__‘______—________—————-’——'—’—_——

FORTY-EIGHT INCH CAR-WHEEL BORING MACHINE.

We illustrate a 48-inch car-wheel boring machine, made by
William B. Bement & Son, Philadelphia.

The frame has the general outline used for many years by
this firm for machines of this class, and is unusually strong.

The bearing of the revolving table is made in the form of
the Schiele curve; two such parts of one continuous curve
being combined as will give the required vertical and lateral
support, and at the same time maintain their uniformity of
bearing.

The three chuck jaws are concentrically tightened upon the
wheel by a single movement of a lever, and are quickly adjust-
able to wheels of any diameter not exceeding 53 inches on the
tread.

The boring spindle is of large diameter, hollow, counter-
balanced, and provided with quick and easy hand movement.
Its wear is compeusated for, and its accurate alignment pre-
served, by the use of the well-known split conical bushings,
which in this case have large surfaces and can be rigidly
clamped in any position to which they are adjusted.

The vertical boring feed is thrown into gear by a conical
friction, and has six changes which are operated by a sliding
clutch-pin ; a device so loug in use as not to need explanation.
L. R. Faught's patent quadruple cutter is much used as a bor-
ing tool in these machines, and is frequently fed through a
finishing cut at the rate of half an inch per revolution.

The hub-facing device shown in the cut is also one patented
by Mr. Faught. A slide which carries the facing tool receives
a surfacing feed from a vertical shaft which passes centrally
through the boring spindle and may be actuated either by hand
or by power. A gauge screw is provided, by uféans of which
the facing cutter can be brought into the same position for any
number of wheels successively.

The wheels are raised and lowered by a vertical screw, which
is caused to revolve rapidly in either direction by the move-
ment of a lever, and upon which the crane arm is threaded and
can be swung to any required position. The wheel is caught
by hooks fitting the flange and raised to the proper height.
It is then swung inward until the crane arm strikes a stop,
when the wheel is centrally over the table, and can be lowered
vertically into the chuck, no pushing or sliding being re-
quired.

These machines, when managed with a very moderate
amount of skill, are capable of producing accurate and uniform
work with great rapidity.—Ez.

KILLED BY ELECTRICITY.

Another death by ignorant or careless interference with a
high tension electric circuit has been recorded. An engine
driver at Messrs® Bolckow, Vaughan and Company’s steel
works, at Eston, imaginiug that an arc light had ** gone out,”
touched the lamp with the apparent purpose of adjusting the
carbons. In the absence ot expert evidence it is difficult to
assign a cause for this mishap, but it probably arose from sim-
ultaneous contact with the posltive ann negative sides of the
lamp while the arc was broken or from defective insulation
eleewhers en the circuit, enabling a déerived earth current to be
made through the body of the unfortunate man. In either
case the system is at fault, and if it is found impracticable to
effectively insulate every part of a high tension circuit, steps
should be taken to prohibit the use of series lighting with all
its advantages. This would be a serions attempt and as an
alternative it might be well to put the person or persons in
future responsible for such instaliations on their trial for man-
slaughter, for there can be no moral doubt that if by their ig-
norance or neglect a fatal accident arises, they are guilty of
constructive homicide. The experiments made by Goulard
aud Gibbs, on the Metropolitan railway showed beyond ques-
tion that the most dangerous alternating high tension currents
could be safely dealt with. and these experiments have been
confirmed by others.

1t is a pity that electric installations are %o often carried ont
by untraiued men ; too often it is thought that any one who
has handled a telegraphic instrament or run a telephone wire
cau put down an electric lighting plant, and many accidents
have arisen from this cause. As electric lightiug grows in im-
portance this will doubtless be remedied, but meantime the in-
competence of many of the persons employed in the industry
is & prolific source of danger.—Mechanical World.
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HOMES OF ARTISANS.

There are few, if any, reasons for the average artisan, at the
pay he can command for his work, living in hired apartments.
In some localities we find neat little villages owned and
governed by the factories and their men ; others where all the
homes are rented and governed by individuals who work for
the salary of their office instead of the village’s good. In the
one case inducements are offered the young mechanic to save
his earnings, select his mate and establish a home. There is
a premium on his hard earnings; the man becomes a man,
wins his title to distinction as a worthy man and recognition
for his worth as an artisan. On the other hand, there is a dis-
count on saving wages and establishing a home. The young
man can spend on Saturday night the results of a week’s tire-
some toil, and sleep off his debauch on Sunday, ready for work
at the whistle’s blowing on Monday. He pays his money and
takes hix choice ; but let him choose the path all good people
would recommend—save his money and health, estsblish a
home. The first thing he pays for is subjected to taxation,
and by the time the house is built, furnished, and the owner
out of debt, taxes require about as much paying as rent. Tkis
is the premium for economy. The riotous liver may spend
his all in the saloon or other gilded palaces of sin, and the
town in which he lives is cursed rather than blessed by his
living there. But he pays nothing for the privilege of tearing
down society, But let a man help to build up and improve
society by becoming a member—an honorable member—the
head of a family and home, and we at once make him pay for
doing it. Hence we allow persons to pull out the dearest and
sweetest tendrils of life for naught ; but when he improves by
adding to them, we tax him for the good he does. There is
something wroog here somewhere.

But inasmuch 8§ we can not help it, we must all make the
best of it. At the same time the entire system is wroug.
Nevertheless let us build houses and furnish them ; for you
nor I, dear reader, would not trade with the single Saturday-
night reveller, even though the town imposes a tax upon our
industry. While we are building houses, let us neither build
pelaces in which to display our vanity or foolishness, nor
prisons in which to pass an unhappy existence ; but rather let
us construct for ourselves homes wherein shall always dwell
peace, love and contentment. It has long since been prac-
tically demonstrated that one of the elements most vital to the
success of our mechanics lies in the need of more convenient
and home-like abodes, and a more perfect culture socially
among the workers.

Rest and change are very rigid requirements to a prolonged,
happy life. In nearly every occupation the hardest laborer finds
relief from his work, and all suggestions of it, within the pre-
cincts of his home. There is no need of good mechanics being
isolated from all influences of society and social intercourse,
nor of all domestic enjoym-nt and recreation. If they do, the
entire family becomes prematurely old, and cheerfulness and
mutual gayety soon fades gradually from their lives. It is a
fact worthy of remark in this connection, that among no people
of other professions or occupations, possessing even greater 1a-
comes than the ordinary mechanic, none, in the aggregate, can
show as much contentment and solid home comforts as the
workers in the mills or shops. But whether it is from interest
in their work or from a mistaken idea of necessity, hard labor,
long days, and plain food, are soon forgotten if the surround-
ings are cheerful and the home clean and pleasant.

The rude methods of living as seen a few years ago are
rapidly being reformed, especially in our manufacturing vil-
lages. Still there is wide room for improvement. We need
more mechanics who can see beauty in the sunset and glory in
sunrise ; we need more who can distinguish the beautiful in
nature from the gilded daub of pretenders in art. In a word
(and we speak from experience 1n our own life as employer and
employe) we need more mechanics who love the beautiful as
well as practical ; we want to see more mechanics &t the lec-
ture hal‘l) and art galleries, and fewer at the horse-race, ball
play, or hanging around the saloou ; more mechanics who are
happy are needed. A man who whistles will do more work
than he who sighs, and one who laughs merrily will be done
bis job long before he who groans has begun. Mechanics,
think, act, laugh and go home for real pleasure,—ZEz.

e —

A MAGISTRATE lately suggested that it would not do to go
on drowning stray dogs in the river, as so many sunken barks
might obstruct navigation.

A RATIONAL VIEW OF BOILER EXPLOSIONS.

When the cork of a soda-water bottle is set free it escapes
with considerable violence and noise. It behavesin a manner
like a projectile shot from a gun. There is this great differ-
ence, however, between the projectile and the cork—that the
whole of the projecting work must be done on the latter after
it has left the neck of the bottle. In the case of a gun, the
work is done on the shot while it is moving up the barrel and
acquiring volocity. The motion of the cork is extremely slow
until it escapes from the bottle. The motion of the projectile
from the gun is most rapid at the moment it léaves the muzzle.
We have a strict analogy between the flight of a soda-water
bottle cork and that of a bit of boiler plate. The cast iron top
of the dome of a locomotive was a few years ago blown through
the roof of a station. All the bolts securing the dome top
gave away, and it sailed through the air some hundreds of
feet.

Now, it is very easy to say that the flight of this mass of
cast iron is readily explained. ‘It was blown into the air,”
¢ It was violently forced off by the steam,” ¢ The steam shot
it off,”” and a dozen similar explanations may be given. But
engineers do not rest content with vague statements of this
kind. They see that the cast iron must have been put into
very rapid motion indeed in a very minute fraction of time,
and they want to know how the motion was actively impressed
onit. Assoon as we begin to use figures, we discover that
vague generalities really convey no adequate idea at all of what
takes place.

Let us suppose, for the sake of illustration, that the cast
iron dome was 18 inches in diameter, 24 inches area, and that
it weighed 100 pounds. Also, we shall assume that it was pro-
jected to a height of 100 feet. In order that it should attain
to this altitude, it must have an initial velocity at least as
great as that which it would acquire if it fell 100 ft. Allowing
a little for the retarding influence of the air, the initial velo-
city must have been 82 feet per second. The boiler pressure
being 120 pounds on the square inch the total effort lifting the
dome would be 30,480 pounds. We have therefore a force of
30,480 pounds, a velocity of 82 feet, and a weight of 100
pounds. Through what space must this force operate on the
weight? A very simple calculation suffices to shew that the
force of 30,480 pounds must act through a space of about .32
of a foot. It will be seen from this that the steam must have
exerted its full pressure of 120 pounds on the square inch until
thelip of the dome had been parted from it by a distance of
about 4 inches.

In boiler explosions the same thing happens. The pressure
follows, so as to speak, the flying fragments for a certain dis-
tance after disruption takes place. In the same way, the
column of escaping carbonic acid gas rising from the neck of a
soda-water bottle imparts a high velocity to the cork after this
last is quite free of the bottle. It is in this way that the pro-
jection of fragments to a great distance is brought about, and
we do not think it necessary that water should be cailed into
play, for the mere projection of portions of the plates. As we
should state the case, the phenomenon of a boiler explcsion
would be somewhat as follows: First, rending takes place
through a weak joint or corroded plate ; secondly, there is a
violent outburst of steam ; thirdly, there is & fall in pressure ;
fourthly, portions of the water are propelled with great
violence against the Loiler shell, which is shattered thereby ;
fifthly, the steam generated from the liberated water imparts,
in the way we have tried to explain, high initial velocities to
the fragments, converts them into so many projectiles, and
spreads ruin around.

‘The point worth special notice about all this is that
the steam keeps together, so to speak, and does not
escape by fissures or cracks. It might be thought that the
moment the steam dome cover, which we have already used
for the purpose of illustration, was raised at all, the steam
would all rush out sideways, and that the cover would be pro-
jected but a few feet. This is not the case ; the steam does
not diverge to the right or left ; its molecules advance, each in
a straight line, behaving like a minute projectile ; and this
columnar advance of a gas, free to diverge right or left, but
going straight on, is the main cause of the violence of boiler
explosions as manifested by the flight of fragments to great
distances— London Engineer.

— o

A camel will work seven or eight days without drinking. In
this he ditfers from some men, who drink seven or eight days
without working.

s
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THE LIVING ORGANISMS OF THE ATMOSPHERE.

As well known, the depths of the ocean were for centuries
regarded as abysses inaccessible to the sight, and its was taught
that no living being could exist in the darkness that reigned
therein. Yet it was only necessary to cast the lead and trawl
into the submarine valleys to discover therein an entire flora
of wonderful richness and beauty, and an entire fauna of
singular beings regarding whose form and nature there could

eve been no suspicion. On another hand, the microscope has
revealed the existence of innumerable animalcules in the least
drop of water taken from any spot whatever ou the surface of
the ocean. and, in the very place where it was believed that
there could be nothing but inert matter, the presence of life
has been discovered in its completest development.
. It is the same with the atmosphere. In that transparent,
invisible, ungraspable air in which for centuries nothing has

een seen but winged birds and insects, the microscope shows
us to-day a whole world suspended, unbeknown to us, amid
the dust that is .continuously floating about. The air is no
less peopled than the ocean, ard just as we see sediment, in-
fusoria, and alge in a drop of ocean water, just so we find in
the least volume of air collected near the earth dust, vegetable
debris, living organisms, and infinitely small animalcules,
which live, feed, develop, and reproduce themselves, and
germs of fermentation and putrefaction—those noxious organ-
18ms in which Mr. Pastear has found the eause of so many
maladies that afilict humanity.

In recent years the question of atmospheric dust has been
stupied by the aid of new methods, by a learned investigator,
Dr. P. Miquel, chief of the micrographic service of the Mont-
souris Observatory. This gentleman has collected together a

escription of his processes and analyses, and the results that

e has obtained, in a remarkable work which we shall now

nown to our readers by extracting therefrom a few interesting
and little known facts.

We shall not speak of the methods by means of which we
may collect atmospheric dust and aerial sediments; it will
suffice to say that they are usually based upon the filtration of
a certain volume of air, and upon the condensation of the
8queous vapor which it contains and which carries along the

ust in suspension, or else upon an examination of the sedi-
:lentlfrom rain or snow water that has been collected in special
€-8els.

We shall give at present a few specimens of the productions
that Dr, Miquel has found in atmospheric dust during the
course of his long and patient researches. Cadavers and debris
of animal and vegetable nature are very frequently met with
In the corpuscles of the atmosphere. Herein we find butter-
fly scales, down from the bodies of birds, parts of insqnts'

odies, and sometimes even the entire carcases of acarians
(Fig, 1), The nature of the organized corpuscles of the atmos-
bhere js exceedingly varied, and starch grains, spores of cryp-
logams, und complete unicellular plants are very abundant

erein. Fig. 2 shows under a magnification of 400 diameters,
two spores of Alternaria, near a blackish mass, wh}ch is
Dothiug else than a lichen spore that did not come within the
800113. Fig. 3 represents a very few common types of aerial
tPf)res. AUb is seen a large number of young and tender cryp-
Ogams that are very abundant after raibs. Fig. 4 shows a
efW other speciments which Dr. Miquel collected from the air
of the Montsouris Park.

Smc_e Mr. Pasteur's great labors in this field, the study of

¢ animalcules of the atmosphere, and of the bacteria, bacilli,
and vibrios that are found in suspension therein, has offered
Breat interest, and Dr. Miquel has succeeded in throwing much
n‘ght upon it. In order to collect atmospheric bacteria, it 18
eeces?afy to have recourse to delicate methods, and notably to

Xamine under strong maguifications the liquid tormed through
he- artificial condensation of the aqueous vapor of the atmos-
Fm"e—that which, for exarmple, stands upon the surface of an
o tem&“y cooled glass vessel. For our part, we have also
in :h’l et mith bacteria in drops of dew that we had gathered

g€ country upon herbs at daybreak. .

atmlg' 5 shows, according to Dr. Miquel, four specimens of
P, ospheric bacteria. *¢ The first,” says the learned observer,
m opl.’]r.(’“hes the Micrococci in appearance and the Bacteria in
‘dult ity. The second might serve asa type to the species ; 1ts
andth articulations, four one-thousandths to five one-thous-
8 of a millimeter in length, are about one-thousandth of

a mill; A .
Tlglmetﬂ in thickness ; it appears to be the same thing as

fre acterium lineolum of Cohn. I have met with it quite
@n the dust of hospitals. The third has the appear-
~—

e —————————

e ————————————

ance of the Bactertum catenulum of Dujardin. The air shows
several varieties of this, and one of them, which I have culti-
vated, has the singular property of converting one gramme of
sulphur into hodrosulphuric acid in forty-eight hours in 4
liters of boiled waser, to which has been added tartrate of
ammonia and an excess of sulphur. The bacterium marked
No. 4 is a microbe of exceedingly small size, and it is necessary
to accustom the eye for a long time to the light of the micro-
scope in order to see it detach itself as a shining or black
object upon the field rendered luminous or dark. It is found
quite frequently in the course of development in the matter
secreted by several micrococei.”

Such are the living organisms that belong to the class of
microbes whose existence and role has been revealed by Mr.
Pasteur. When we consider these infinitely small objects—
true dots in motion—under the microscopic objective, we can-
not rid ourselves of that singular impression that Michelet, in
his poetic language, has so well called “‘the vertigo of infinity.”
What would not oue give so have at his disposal a still more
powerful microscope, that would permit of seeing better, and
of distinguishing the details of these beings’ organization ?

Dut cui bono ? One would then doubtless discrover still
smaller ones yet which would defy science anew.—La Nature.

————e
VETTER'’S FRUIT DRIER.

Mr. C. W. Vetter, of San Francisco, Cal., is the patentee of
an excellent fruit drier. It consists of a stove having a heating
chamber to receive the fruit drawers, which cousist of a frame
holding a perforated metal plate and having two hinged
covers of wire netting, by which fruits can be held between
both surfaces of the perforated plate and the hinged covers.

The stove is mounted with fire brick and has a door on each
side and at the ends, which inclose the heating chamber into
which the drawers are passed. A fire box is arranged in the
bottom of the stove, and two pipes extend to the top for carry-
ing upward the smoke and conducting it ahove the heating
chamber, from whence it passes off through a flue. The cham-
ber has an aperture in one side for the admission of air to the
chamber, in which it becomes heated. The heat then passes
up into the heating cbamber, by which the fruit in the drawers
is exposed to the drying action of the hot air, the moisture or
vapor passing off through the apertures in the top of the heat-
ing chamber. The fruits are placed in drawers, composed of a
frame having a central partition and two hingel covers, one at
the top and another at the bottom, which are made of wire
netting or perforated metal plates, and are locked on the frame
by ring bolts. On the outer surface of the ends of the frame
are cleats, which are adapted to pass in suitable grooves in the
sides of the heating chamber, by which the fruit drawers are
held in place.

The fruit is placed on one surface of the perforated partition
in the frame and the cover is closed and locked, when the
drawer is inverted and frait is placed on the other side of the
partition and the other cover closed and locked, the fruit being
held between the perforated parlition and the covers. The
drawer is then placed in the heating chamber and exposed to
the heat until the fruit is perfectly dry, the heat passing through
the wire netting covers and through the apertures in the cent-
ral partition.

————e b

PLATE glass was discovered in an accidental way, in 1688,
by a man named Thevart. It is attributed to the breakiung of
a vessel containing melted glass, a portion of which found its
way under a large flag stone, which, when subsequently re-
moved, was found to cover a plate of glass. This suggested the
idea of casting glass in plates.

Tae Japanese are seriously considering the utilization of the
hot springs near Tokio as a means of producing heat and power.
The subject has been discussed in the Jupanese Seismologic
Society. In a country where the presence of hot springs and
the frequency of earthquakes indicate a rapid increase of sub.
terraneun temperature the thing may be quite practicable.—
Exz.

Pror. MoseLEY, of the famous Challenger expedition around
the world, has discovered eyes in the shells of chitonide, no
less than 11,000 being contained in the shell of a siugle animal.
As the shell grows larger new eyes are formed. No other mol-
{uskas have any sense organs in their shells, but the chitonide,
in addition to eyes, have elaborate organs of touch permeating
their shells.

o—
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AMRRICAN Sociery or CiviL ExgiNeras.—A paper by Edmund B.
Weston, M. Am. Seo. C,E. was read giving the description and result
of experiments on the flow of water through a 2} inch hose and
through noszles of various forms and sizee ; also giving the results of
experiments as to the height of jets of water. The experiments were
made at Providence, R.1. The water was taken from a hydrant to
the head of which was attached couplings holding two pressure
ga.uxes and from the couplings the hose extended to a tank holdin,

100 gallons, so arranged as to measure accurately the time an
amount of delivery of water by the hose. Different length of hose
were used. The experiments resulted in the following formula for
flow from coupling. .

- 1. For hose between 90 and 100 feet in length and where great ac-
euracy is required.

2gh
V=Y —' .
1.—.0256 d4 + { .0087 + *12288 d4 !
Vo
For full lengths of hose a reliable general formula
h
y=YV ——

.0155463 —.000398 d 4 + .0000362962 d4 !
giving velooity of efflux in feet per second k, head in feet located by

uge.

d diameter of coupling in inches.

1, length of hose in feet from gauge.

v, velooity in 2} inch hose. . X

Forty-five experiments were made on ring nozzles resuiting in the
following formuls : .

7 = .001185 v2

£, being loss of head in feet owing to resistance of nozzle, and

v, the veloocity of the contracted vein in feet per second. K
Thirt -five experiments were made with smooth nozzles resulting
in the following formula : :

f = 0009639 2

7 being the loss of head in feet owing to resistance and v, the veloocity
of efflux in feet per second. i

Experimeuts show that a prevailing opinion is incorréot that jets
will rise higher from ring nossles than from emooth nozsles.

Box’s formula for height of jets of water compares very favorably
with experimental results.

et 4 ———

A HIGH TOWHR PROJ2CTED A.'.l‘ PARIS.

The Washington monument may not tong enjoy its pre-
eminence as the highest structure in the world. An iron tower
of the height of 1,000 feet is to be erected in the grounds of ths
French Exhibition in 1889. An elevator, the safety of which
is guaranteed, will communicate with the summit, and visitors
to the exhibition will be taken to the top for a small fee. Those
who have the conrage to make thre ascent will enjoy an almost
uninterrupted view for nearly 100 miles all around. The tower
will also be utilized for astronomical and meteorolagical obser.
vations, for experiments in-optic signalling, for the investiga-
tion of certain problems in experimen physics, and for
various other scientific purposes. It will, perhaps, be remem-
bered that a tower of the same elevation was spoken of in con-
nection with the Centennial Exhibition at Philedelphia, but

the necessary financial backing could not be had for the enter- -

prise and the project was dropped.—Ew.
DI
IMPROVED PUNCHES.

We present engravings of two improved punches, made by
Hilles & Jones, Wilmington, Del,
The horizontal flange punch for boiler makers or bridge

builder’s use, 88 advantages that will be readily seen., The
fe&ring and driving mechanism being all below the punch,
eaves the top of the machine free Ior handling work of ane

shape, so that flanges of all forms, or bent angle iron, may by
punched from either the outside or inside, as may be desired.

A counterweight is provided, which draws the punch back
when the clutch is thrown out.

The single vertical punch is designed for heavy work. The
large spur wheel runs close to the bearing, the clutch being
outside. This reduces the effect of *“ overhang™ on the bear-
ing to & minimum,

hen desired, this machine can be furnished to serve as a
shear as well as a punch, by the substitution of knife block.

Both these machines are massive, with metal well distri-
‘buted, and are capable of doing heavy work without risk of
breakage. They are made with any depth of jaw or throat re-
quired, up to 48 inches.—Ex.

“time ago.

THE SELECTION OF APPRENTICES.

Messra. beuny & Brothers, of the Leven Shipyard, Dnmbar-
ton, are abandoning the practice of taking premium apprea-

tices, and in place of these they are recruiting the lower .

branches of their staff by means of competitive examinations, .

the vacancies being award to the most successful candidates.
Two apprentices are wanted jusk now, and the terms on which
they are to be accepted are as follow : The applicants must not
be under fourteen years of age, must belong to the town of
Dumbarton, or be at present apprentices in Leven Shipyard,
and must be able to sgow good certificates of health and char-
acter. The subjects of examination will erabrace : (1), Mathe.
matics, including arithmetic, geometry, as far as the first two
books of Euclid; algebra, as far as and including simple
equations and logarithms ; (2), theoretical mechanics, as re-
quired for the elementary stage of the Science and Art Depart-
meat ; (3), practical plane and solid geometry, also as required
in the elementary stage of the department’s examinations ; (4).
frcehand drawing ; (5), mechanical drawing. For the first
subject a maximum of 200 marks will be given, and for each of
the other four subjects a mazimum of 100 marks, making in
all 600 marks a.-a maximum for the five subjects. No candi-
date will be admitted who does not obtain 40 per cent. of the
wmaximum number of marks. Successful candidates, in the
event of their conduct and diligence being satisfactory, will be
retained in the drawiag office for an apprenticeship of five years,
the rate of payment for which will be, respectively, £20, £30,
£40, £50 and £60 per annum. In the interest alike of scien-
tific shipbuilding and of Messts. Denny & Brothers, we cannot
but wish well to this new method of recruiting the profession
from the most intelligent of the caudidates who present them-
selves, but we scarcely understands why the selection shounld
be limited to youths at preseant residing in the immediate
neighbourhood of the worgs.—Eng.

JOHN FINK WANTED IN CANADA.

The following extract is from a recent issue of the Montreal
Gazette : :

¢ A capias was issued on Saturday at the instance of Mr.
John Tarnbull, managing director of the Cornwall Manufac-
turing Company, for the arrest of Mr. John Fink, doing
business in Baltimore, Md., under the style of Henry Fink
& Son, for the alleged frandulent sale of the. right to use
Fink’s patent oil mixture. The capias wus at once placed
in the hands of a bailiff, with instructions to look out for him,
Mr. Turnbull states that in 1879 the Cornwall Manufacturing
Company purchased the receipt for the manufacture of this
patent oil mixture, which was guaranteed to effect a saving in
the oil used in the establishment of 40 per cent. The par.
chase of this receipt gave the company the sole right to manu-
facture this mixture in Canada. A few days ago Mr. John
Fink came to this city, and going to Mv. Turnball's office in
this oity, sold the sole right to use the patent in Canada over

ain for $100, together with the saving which it would

" effect during the first three months of its use. On sending

the receipt to the company at Cornwall, however, it was
returned to him, with the information that they had already
purchased it in 1879, and had discarded it as useless some
Hence the issuing of the capias.”

A person answering the ’descriEtion of John Fink was in
New York City the day after Christmas, trying to sell the
Fink mixture recipe to a gentleman in the slate trade. He
gave his name as O'Donovan, and was in a hurry to catch a
train to Chicago. He exhibited a certificate of a recent sale
to the proprietor of a slate quarry in the victaity of Bangor,

e,

The Baltimore American of December 80 publishes the
facts noted in above extract from the Monireal Gazette, and
8ays .

‘“ The Fink family reside in an elegaut residence in Balti-
more County, built by the late Henry Fink about ten months
ago. The business is carried on by the farnily, and all the
traneactions and correspondence is conductsd from their home
which is also the office. Mr. Fink acquired a considerable
fortune by the sale of his patent.” —Ex.

“‘Bob, what's steam 1
compare it.”
burst.”

“ Boiling water.”” *‘ That'sright;
* Positive boil, comparative boiler, superlative




