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SMALL-POX AND VACCINATION,

Contagion is very often capricious, but the contagion
of small-pox is by far the most virulent, excepting
cholera, which we have to deal with, and but for the
immortal discovery of Dr. Jenner would perhaps have
continued to prevail asone of the most terrible scourges
of the human race.

Montreal at the present time is afflicted with this un-
welcome trouble, but if the truth were told perhaps
small-pox is hardly ever completely stamped out there,
owing, no doubt, to the unconcerned and inconsiderate
bebaviour of a large class of her population.

People of the present day who complain of the tem-
porary inconvenience and slight danger of vaccination,
are only doing so through superstition and ignorence of
the horrible suffering, disgusting deformity, and ter-
rible mortality which attended small-pox in former
times, previous to the discovery of vaccination.

In the 18th century the mortality was so great that
one out of every four died of this disgusting malady,
and when we consider that every one seized with it.
became immediately an ohject of danger, dread. and
loathing, even to his or her dearest friends, and if re-
covery took place was, as a rule, generally rendered
repulsive for life. 'We can even in & small measure
realize what a blessing Jenner’s discovery has been
to the world. ]

In walking the streets of Montreal, a stranger 1s soon
struck with the evidences of small-pox, apd may be
told casually that the French population, with perhaps
some exceptions, do not look upon the disease with
such holy horror as their Fnglish-speaking neighbours,
and are, in consequencs, less careful in preventing con-
tagion. o

The contagion of small-pox is extremely active, if

not carefully and studiously guarded against. It may
!tpmd rapidly through a house and to neighbouring

dwellings, although in many cases it may attack only
one member of a large family and all the others escape.
Bat the surest and best known method to avoid conta-
gion is to be vaccinated and re-vaccinated if the disease
happens to be prevalent. Re-vaccination is necessary
because, atthough in a majority of instances, a single
vaceination, if perfect, protects through life, aud al-
ways prevents fatal or deformed results, if attacked by
the disease, in a minority of cases this security becomes
less and less with advancing years, or where a person's
system has undergone such changes as to have complete-
ly thrown off the effects of the virus injected when a
child. And as yet we have no means of distinguish-
ing those individuals; consequently it is safest and
best to revaccinate for the public and personal
ood.

8 ‘We could easily quote from history many facts in
favour of vacecination and the vaccination laws, but.
leave that for others to do, and merely close by sum-
marizing the experience of the 18th and 19th centuries,
viz. :

lst, The great means whereby small-pox may be
wholly exterminated, at least a8 a loathsome and dan-
gerous disease, is universal vaccination.

2nd. Small-pox is one of the greatest curses of man,
whilst vaccination, under theee circumstances, is one
of his greatest blessings.

FALL EXHIBITIONS.

‘When going to press Ontario is in the midst of her
usual fall exhibitions.

London Exhibition was in point of Exhibits very
good, but the receipts, owing to several wet days, will
doubtless fail in meeting the large expenditure which
was incurred to make the Provincial fair a great success.

The Governor-General opened the exhibition, and
was received all round in the kindest and most gracious
manner ; his short tule already in Canada has endeared
the people to him as an honest constitutional governor
of the Crown. His speech referred to the very strik-
ing difference in all commercial and agricultural statis-
tics in favor of .Ontario as compared with the entire
Dominion. Perhaps he could with equal justice have
declared that Ontario was also the milch-cow of the

truth.

Dominion, bat his position precludes stating the whole }'
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Toronto’s great fair is in full blast, and although at
the first the weather was unfavorable, she will doubt-
less have the usual good luck of fine weather. The In-
dustrial Association Co. have spared no pains in giving
permanence to this fair, which is now looked upon as
Ontario’s best and largest fall attraction. Hundreds
of thousands of people flock yearly to Toronto during
exhibition period from all quarters to see the sights and
learn of the progress in every trade and industry.

Toronto’s fair is largely made up of the three fea-
tures, viz., interest, instruction, and amusement, so
that all classes of people may be amply satisfied in one
or all departments.

The directorate of this Institution is made up of
some of Toronto’s most pushing men, with Manager
Hill among them, and President Withrow at the helm.

‘We will have an opportunity in our next issue to
say more, practically, of the exhibits,and for the present
hope that this year’s fair will prove to be at least as
successful and even more so than any of its prede-
cessors. ’

TORONTO'S NEW PUMPING ENGINE.

The new pumping engines, over which so much talk
and feeling existed, are at last finished, and have been
in operation at intervals.

It will be remembered that we took great exception
at the time to the proposed design, chiefly on the point
of economy, because the supplying of an important city
with water, at the lowest possible cost, is one of the
essential requirements,

The city newspapers, especially,the Tvlegram, which
was the original champion of the design, made mention
lately of the great success of the test of these engines,
but it goes without contradiction that they had not the
slightest grounds for making such a statement.

‘We know positively well that the pumping engines
can never be, in the very nature of things, a success ;
and it is terribly humiliating to think that a progres-
sive city like Toronto has been so shamefully bulldozed
and hoodwinked.

Very few figures and facts have yet been made pub-
lic, but those that have been clearly demonstrate that
the duty will be considerably below what was even
guaranteed by the contract.

It is very doubtful if a correct test can ever show a
duty of 60 million foot pounds for every 100 lbs. of
coal consumed, whereas the guaranteed duty is only
70 million ; a duty which, under the circumstances, in
these days is shamefully small.

The whole contract will stand as a humiliating and
expensive monument of Toronto’s foolishness, and a
lasting disgrace to those who, in seeking to direct the
city’s interest, presumed too far,

There must be something terribly wrong in Toronto,
when her engineering official advisers deliberately hoist
such an engine on to the Water Works Department,
because the most elementary knowledge cf steam en-
gineering and the principles of mechanism would suffice
to prove by simple practice, theory and ecalculation,
that the design adopted would result in failure, and
could only give a little better duty than the present
notoriously bad Worthington steam machinery in use.

The citizens of Toronto will doubtless look to the
recently appointed Water Works’ manager, who is care-

fully supervising the official test in the city's interests,
for an honest verdict. »

Some idea of the probable great yearly loss to the
city by the usage of bad and uneconomical steam pump-
ing machinery, may be gleaned from the fact that the
cost of coal required alone may be about $40,000,
whereas with effective machinery this item alone could
be reduced to about $20,000 ; then other savings inci-
dental on this would in all likelihood reduce the total
expenditure at the pumping station to more than
$30,000. .

For the present we leave this matter where it stands,
and hope against hope for the city’s test.

-—

ENGLAND'S COLONIAL TRADE.

It is a fact requiring little demonstration that one
of the chief factors of England’s present industrial
stagnation,is that those foreign countries which used to
be her best customers, have not only learned to supply
themselves, but in some instances have become rivals
in many departments of trade.

Although Fngland’s Colonies are beginning to do
much for themselves, they still import largely from
the parent Country. England may congratulate her-
self that she enjoys the bulk of this trade of Colonial
importation, but that she will always retain it becomes
a question of the greatest moment.

The United States, although not now a colony, con-
tribute more to the support of British manufacturers,
and that the consumption there of even $3.00 per head,
represents a considerable sum, but the United States
are getting on a par with DBritain, and in some cases
ahead, while for resources and internal trade, she has
no equal.

The ties of blood or more close political relationship
appear to be stronger incentives to purchase in the
parent market,

In Canada the consumption of British manufactured
goods is about $15.00 per head, while in Australian
colonies, it is about double. India and other depen-
dencies must also contribute largely to the English
export trade.

In Canada here, we feel that the Mother Country
should do something in return for the industries of her
children who show so much loyalty and good feeling
towards her. England, in return, thinks this could
only be accomplished by giving Canada and other
colonies a preference tariff over other markets of sup-
ply, which would be nothing short of protection, and
the first abandonment of England’s mighty free-trade
principles—rendered all the more impossible when the
nature of the commodities affected by such a policy is
considered.

Now, although England’s commercial flag is * free-
trade ” and markets free to all, these theories do not
represent facts actually and absolutely as they are,—
for example, the excise duties are still deemed neces-
sary for the national revenue, and surely it is not un-
reasonable to expect for the Colonies more favorable
terms than foreign neighbours, when it is known that
distance and other disadvantages militate against
them.

The Colonies, England must admit, have claims
upon her that no foreign country can pretend to, and
what is really wanted is some practical recognition.

e e ————————
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There can be no doubt that the encouragement of
Colonial produce would lead to an increase in British
exports.

It is ceitainly not inconsistent with Free Trade
principles to render the Custom House barrier as easily
surmountable as possible, especially between members
of the same family.

If England, by treaty with France and Spain, seeks
to do so by express stipulations, it stands to reason she
ought to extend at least the same privileges to those
who are bound to her by the closest ties of nationality
and blood,—indeed, a refusal to allow her children
some preference is manifestly unjust and cruel, and, if
persistently continued in, will have the etfect eventually
of producing separate and independent States, or in
some cases annexation to other Powers, and in no case
would this transpire so readily as in Canada, which
borders on one of the greatest republics that ever
existed—a republic which in every way so readily
suifs us.

— e a—————

WE call attention to our series of illustrations, with full par-
ticulars for the constructing and fitting up of laboratories in
schools where science is designed to be taught. Although
chemistry is chiefly the object of the design, other branches
of science may profit by the laboratory.

The whole arrangement and design will be found complete
and thorough in detail, being an exact counterpart of the re-
quirements of the South Kensington Science and Art Depart.
ment, London.

For the benefit of educationalists we intend reviewing ccca-
sionally the operations of this department, and will give sample
examination papers on various subjects, some of which will be
profusely illustrated, and we trust same will be both interest.
ing, instructive and beneficial to a large number of our

readers.
—_— v w—————

FITTINGS FOR LABORATORIES.

The drawings referred to in this memorandum are issued for
the guidance of Committees of Schools in fitting up working
Laboratories. :

They should not necessarily be followed implicitly in all
details, but are intended to show the amount of accommodation
| which should be provided for students.

Plate I. Shows a working bench for 4 students, two work-
ing on each side. It will usually be found advisable to place
it ““end on '’ to a window, so that the students may have the
Jight at the side. The benches may be made to accommoate
6 or 8 students instead of four ; but in no case should the space
for each student be made less thap 3 ft. 6 in. x 2 ft. 3 in. For
benches placed against the wall, the same pattern divided
longitudinally down the middle will serve. )

Each student will require about 6 or 8 fect run or shelving
for re-agents. This should be provided in the way shown in
the drawing, each student’s re-agents being kept in a distinct
set of shelves. Itis desirable to enclose these with :liding
doors in order to enable each set to be locked up, and to keep
out dust, etc. These doors may be glazed or panelled with
wood.

Gas should be laid on to each student’s place, nozzles being
provided for fixing flexible tubes and a jet light to each. A
basin and water taps should be provided for every two students.
These basins should be placed either on the benches between
the students, or at the ends. Both arrangements are shown
in the drawing. Two drawers should be provided for each
student under the table top, and the space below should be
fitted witfi shelves and enclosed with cupboard doors, which
should be set back a few inches to allow of the students sitting

to their work.
F The waste pipes from the basing are shown, not connected

directly with the drains, but discharging into stoneware re-
ceivers emptying by overflow. By this arran%el_nent the risk
of stoppage of the drain pipes by rubbish, or their corrosion by
strong acids, is avoided ; and mercury accidentally upset into
the basins can be recovered. Under any circumstances, how-

ever, the waste pipes should be so placed as 1o be easily ac.
cessible for repair.

Plate II. Shows a niche, or closet, for work evolving
noxious fumes. The number of tnese to be provided must de-
pend upon circumstances ; but probahly one to about 6 stu-
dents will be found sufficient. They should be placed against
the wall and comnected with proper flacs in order to ensure the
removal of the fumes. Air may be admitted into them by
holes in the door or by a space under the dnor. The connection
with the fiue shonld be made with carthenware pipe, and should
be 50 arranged that dirt or moisture from the flue should not
be likely to fall into the closet. The gas jet provided for main-
taining the draught should be formed of copper pipe, as iron
becomes corroded and the scales are liable to fall into any pre-
paration in the closet.

Plate III. Shows a hood for a Hofmann's combustion fur-
nace. It may also be found useful for otheroperations, which,
from the size of the apparatus employed, cannot be performed
in the small closets. It should be provided with a flue for tak-
ing off the fumes evolved.

Plate IV. Is a sketch of a lecturer’s table. This should be
at least from 10 feet to 12 feet long and from 2 to 3 feet broad.
It is important that the surface of the table should be level and
flush, and free from any obstruction.

A lead-lined trough should be provided at oune end,‘covered by
a movable part of the table top. A small sink, covered by a
hinged portion of the table top, shoull be provided for empty-
ing and washing apparatus. Taps for the supply of gas or
water for experiments conducted on the table should be fixed a
few inches below the top, and holes should be made in the edge
of the table, as indicated in the drawing, for passing the flex.
ible tubes fixed to the taps, by which arrangement they are not
so liable to be disturbed as if they were passed over the edge of
the table. It is convenient also to have terminals from a
battery fixed in a similar position ; the battery itself being
placed iu a position where its fumes will not be a nuisauce.

The table should be lighted by lights suspended over it ; or,
if this cannot be arranged, by standard lights fixed near the
front edge of the table, and these should be screwed on to
suckets so that they can be taken away when not required.

In the wall behind the table should be a closet, 4 or 5 feet
long, enclosed with a glazed sash and ventilated by a flue in.
which the draught should be maintained by a gas jet.

Black boards should be fixed against the rest of the back
wall and arrangements should be made for hanging diagrams
on the wall,

It is convenient to have a draught pipe from the surface of
the table so that operations may be performed, in view of the
students, under a glass bell, the fumes evolved being re-
moved by the pipe which should be in connection with a flue
and should be closed with a plug when not required.

METALLURGY.

In most cases, comparatively small additions to the chemical
laboratories, arranged and furnished in accordance with the
above regulations, will enable Practical Metallurgy to be
taught.

Itis necessary that a wind furnace should be provided, and
this furnace must be in connection with a flue at least 30 feet
high. The furnace may be placed in a basement below the
laboratory, but there is no objection, if space permits, to its
being in the laboratory.

There must also be a muffle furnace capable of heating to
bright redness a mufil: at least 8 inches long, 4 inches wide,
and 3 inches high ; when there is an abundant supply of gas,
gas mufile furnaces, such as are supplied by Fletcher, of War.
ringtou, or Griffin, of London, may be adopted with advan.
tage.

The mufile furnace should be in the laboratory, as it is also
useful in conducting various chemical operations.

Plate V.—Shews a vertical section of an air furnace which
may be employed for all operations conducted in crucibles. It
must be in communication with a chimney at least 30 feet
high. Several such furnaces may be connected with the same
chimney by means of a hosizontal flue, but each furnace must
be provided with a separate damper.

The internal portions of the furnace, most exposed to heat,
are of firebrick and the admission of air is regulated by a re-
gister.

Plate VI.—Is a vertical section through a muffle furnace of
the form and dimensions used in the Metallurgical Laboratory
of the Royal School of Mines.
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The muffle, which is a short tunnel-shaped appliance closed
at one end, need not be of the dimensions indicated, as varions
sized mufiles may be fitted to suit various operations.

The front of the muffle should be closed with a tile or with
a movable block which may be readily cut off from the soft
red Windsor bricks. This block may be divided herizontally
into two portions.

In both the air and the mutlle furnace coke is the fuel used,
the lighting of the furnace being started by a little charcoal.
In both furnaces Anthracite may be used when an intense local
heat is required.

The drawing shows that both furnaces are provided with top
plates of cast iron. Such furnace tops are very useful as they
consolidate the furnace and present a smooth surface which
facilitates the working of the movable slabs by which the
openings are closed, but they are not absolutely necessary and
may be omitted.

—————

THE NEW BANK NOTE PAPER,
MapE BY CrRANE & Co., DavLToN, Mass.

The manufacture of the ¢ distinctive ” bank note paper for
the United States government, with its distributed silk fiber
and parallel silk threads, has come to an end, and in a short
time the Government mill of Messrs. Crane & Co., at Dalton,
Mass., will be running on a new bank note paper that the
Secretary of the Treasury has adopted. The old * distinctive *’
paper with parallel silk threads was the invention of Z. Mar-
shall Crane, of Crane & Co., who first made the paper in 1844
for a bank in Northampton. Itsuse by state banks spread
throughout New England and other parts of the country as a
device against counterfeiting. Mr. Crane’s idea was to put in
one colored thread for a $1 bill, two for $2, three for $3, four
for $5, five for $10, and so on.

After the establishment of the national banking system, the
government adopted the use of a *“ localized fiber”” paper, which
was somewhat distinctive, and was made in Pennsylvania. In
1879 the contract for making this paper was let to Crane & Co.,
whose ** distinctive ” paper with the distributed colored sitk
fiber, in addition to the colored silk threads that had so long
been in use, so found favor with the Hon. John Sherman, then
Secretary of the Treasury, that he issued an order, dated June
10, 1879, that it be adopted. About that time a man, who
found that it hud never been patented, made haste to get a
patent in his own name, and at once disputed the right of
Crane & Co., to manufacture the paper. What seemed a fool-
ish farce at first, became more serious with the persistence of
the patentee’s fight, and Craune & Co., wrote to banks that had
beught their paper many years before, asking them for samples
of the same, if any old bills had been saved. The National
Mahaime Bank of Great Barrington, Mass., had saved a $3 bill,
issued when it was a state bank, dated ir 1847, and printed on
the ¢“distinctive ” paper. The Bay State Bank of Lawrence
al«o contributed a sample of early date. The patent therefore
became void, because of prior common use, and Messrs. Crane &
Co. went ahead in 1879 and made the paper in question, which
they have made ever since until last spring.

Secretary Manning appointed a committee, not long ago, to
investigate the subject and report upon the most preferable
raper for bank notes, checks, etc., and this committee was so
unfavorable to the * distinctive” paper that an order was issued
for its abandonment and the adoption of a paper of better qual-
ity, with a bare trace of distinctiveness. A part of this order
reads as follows :

The paper for United States notes, national bank notes and
certificates is a white bank note paper, glazed on both sides,
and its distinctive feature is the introduction of a blue silk
thread into the body of the paper while in the process of man-
ufacture, which shall run lengthwise through each note or cer-
tificate. A similar distinctive paper, with one or more blue silk
threads, as the Secretary of the Treasury may determine, run-
ning through each sheet, is adapted for the other obligations
of the government, except checks, drafts and stamps. A dis-
tinctive paper of similar character, with either a blue silk
thread or water-mark, U.S.T. D.,s0 placed therein that it may
show upon each separate check or draft is adopted for United
Btates checks and drafts.

The Secretary of the Treasury hereby gives notice that these
distinctive papers, together with those heretofore adopted for
the printing of the obligations or other securities of the United
States, are and will be subject to the provisions of Section 5,430

of the Revised Statutes, which reads as follows: * Every per-
son * * * who has or retains in his control or possession,
after a distinctive paper has been adopted by the Secretary of
the Treasury, for the obligation and other securities of the
Cnted States, any similar paper adapted to the making of any
such obligations or either security, except under the authority
of th Secretary of the Treasury, or some other proper officer of
the United States, shall be punished by & fine of not more than
five thousand dollars, or by imprisonment at hard labor not
more than fifteen years, or by both.” R

The only distinctive feature now is the blue thread, which is
made so small as to be hardly visible ; it is said that a pound
of it will reach 150 miles. The contract for making the new
paper has been let Lo Crane & Co., who have been famous bank
note manufacturers for many years. All the bank note com-
panies in the country buy paper from this firm, and those firms
furnish money made of this paper to the Sonth American
governments, to at least one European government, to Canada
and to other countries. The best of stock is used in this paper
and the wash water, coming from a spring 1,000 feet above the
mill on the mountain side, is not excelled for purity. The
Government mill, recently visited by a representative of .THE
ParER WoRLD is supplied with every machine and convenience
needed, but the product is small, for high quality rather than
quantity is the desideratum. The mill has no superintendent,
but its affairs are looked after by W. Murray Crane, one of the
members of the firm, the others being:Z. M. Crane and James
B. Crane. .

From 6,000,000 to 8,000,000 sheets of the old ¢¢ distinctive
paper, weighing about 50 tons, are left, and these will all be
used before the new paper. The manufacture of bank note
paper here has already been described in THE PApErR WORLD,
and it is sufficient now to say that each sheet, cut to the dimen-
sion of 81 by 13} inches, is counted automatically as it comes
off the machine. The paper is then carried to the loft and dried
then finished, finally counted by Crans & Co., and then deliver-
ed to the government employés. They examine it for quality,
count the sheets again, and send them by express to the printer
20,000 sheets in a case, sealed and iron hooped. The imperfect
paper is pulped, and all work is done in presence of government
inspectors.

The main reliance of the government in this new paper
against counterfeiting, is to be in the excellence of the engrav-
ing rather than in *“ distinctive ” paper ; but while this may do
for the few exports, the mass of the people will not be so well
rrotected as before, though, as a matter of fact, very few hand-

ers of paper money ever pause to examine its *‘ distinctive "
features. However, in case suspicion is aroused that a bill is &
counterfeit, people who are not experts never had a better test
than the silk fibers and threads, and in the case of the new paper
money they must now get a microscope and bunt it up the
solitary blue thread.

o

CONFEDERATE MONEY.

The Confederate government did not lack for money. In
1861 it issued $100,000,000, and until the last year of the war
continued to sendout bills of every convenient denomination,
from $1,000 to 25 cents. Therejwere green 5-cent postage stamps
with profile of Jefferson Davis on tkhem, and these were
sometimes used in making *‘ change,”’ but the man whe did it
was always pitied as & penurious, rascally fellow. Confederate
money is handsome. Of course the paper is inferior, but some
of the designs are well executed. It has a blue back, on which
are intricate curves and circles and curls, and its value denoted
by a single word in letters an inch and a half tall. There is no
uniformity in the designs. On some bills there will be imagin-
ary heads and sketches, a woman, a pile of armns, a rush to bat-
tle. On others appear likenesses of Confederate heroes and
Confederate state houses,—as Jefferson Davis on the filties and
Alexander H. Stephens on the twenties ; the Nashville, Tenn.
state house on the tens and the Richmond, Va., state house on
the fives. The face of Confederate money is colored pink around
the likenesses. The first bill were simple notes, payable in six
months. The second and all subsequent issues were made pay-
able at different times ¢ after a ratification of a treaty of peace
between the Confederate States of America and the United
States.”

Confederate money was not long in going below par. During
the war it was not the extortion of merchants which ran up
prices to fabulous figures, but it was the depreciation of the
currency. In some sections calico sold for §10 a yard, good
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shoes at $80 and $100 a pair. Fifteen dollars would purchase
a spool of thread or a paper of pins. Medicines and all luxur-
ies were not in the market for that sort of paper. A silver
dollar was worth at least thirty Confederate dollars. The
Confederacy understood that it had to protect its currency as
well as its rights, and an act was passed making it treason for
moneys to be exchanged at different values. R

There has never been a craze among the curiosity collectors
for Confederate money. The $1,000 bill is scare, and readily
finds buyers at $2 or 83 each ; the $500 bill can be bought for
20 or 30 cents, the other denominations can be had for a song.
Soon after the war men and women began to know for a cer-
{ainty that their money was valuable only as paper. The
ingenious housewives began to use it as money never before
wag used. They would paper their walls with old journals and
periodicals, and put on a border made of Confederate money.
Screens were made of bonds with money borders—in fact,
i everything susceptible of ornamentation received its supply of
paste and pink treasury notes.—Cincinnati Enquirer.

A VESSEL OF NEW DESIGN.

No event in the last 20 years has created so profound and
widespread au interest among shipping merchants, steamboat-
men, and yachtsmen, as the performance of the little steam
yacht Stiletto in beating the fast steamer Mary Powell. The
Stiletto was built by the Herreshoff Manufacturing Company,
of Bristol, of which John B. Herreshoff is president, and N. G
Herreshoff superintendent and designer. She was launched in
April. John B. Herreshoff says that the hull of the Stilletto
is the product of a series of experiments made with models, in
the same manner as was followed by Froude, the English ship-
builder, and of the improvements suggested by tests of the
numerous steamers previously built by the Herreshoff com-
pany. Her length over all is 94 feet : beam, 11 feet ; depth of
hold in the centre, 7§ feet. Below the water line both ends of
the craft are very nearly alike, being modelled so as to present
the smallest possible surface exposed to the water with a given
flotation, as in the attainment of very high speed *¢ skin,” or
watar surface friction is the factor of major resistance. The
lines of the bows are very nearly straight, and the bottom is
made in round sections. The slight slope of the deck forward
and the more pronounced slope aft from the centre, which
gives the peculiar appearance so noticeable in the boat, as well
as the inclination inward are given merely for the purpose of
getting rid of unnecessary weight in the hull, consequent loss
of deck room being a matter of no moment in a boat of this
kind.

The engine is designed to produce the greatest amount of
power with the least possible amount of vibration. It isan
annular valve inverted compound engine. It has two cylind-
ers, one of 12 inches and the other of 21 inches diameter, with
12 inches stroke of piston. With maximum steam pressure of
150 pounds it will make 450 revolutions per minute, and is
capable of working with that hight pressure and high number
of revolutions with very little wear and very liability to break
down. The space required for it is very much smaller than
that occupied by any “other engine in use of the same power.
The ordinary yackt engines are capable of making only from
175 to 225 revolutions per minute. The essential feature of the
engine is in the construction of the cylinder, which consists of
one cylinder within the other, with an annular space between
in which the valve works. The steam ports, or openings
through which the steam enters the inner cylinder, are ranged
all around it at the top and bottom, so that the steam pressure
is exerted on the piston head from all sides at once, and not as
in the engines in use now from only one side. The Stiletto
has made 25 miles an hour.

O

THE MANUFACTURE OF OXYGEN.

The chemical wonder of the London Inventions_Exhibitlog,
the manufacture of oxygen by the process of Brin Fréres, is
thus described : They have made what is really an art}ﬁcml
mineral lung of anhydrous oxide of barium, and with this, by
an ingenious process, they simply take up the oxygen from the
atmospheric air. They decompose the air, so to ppgak, and
absolutely do what they like with it. First the air is drawn
by means of a partial vacuum through a vessel of quicklime,
which absorbes all the carbonic acid and moisture and reduces
it to a mixture of oxygen and nitrogen. These gases are

. incalculable,
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then drawn into the retorts heated at 500°, and the artificial
lung absorbs the oxygen, while the nitrogen is drawn off to a
gasometer for conversion into ammonia, etc. The novelty is
In the manufacture of the artificial lung. The Brins for the
first time have made this indestructible. The use of baryta
for the purpose is not unkown, but hitherto the baryta has
been perishable and has required renewal every twenty-four
hours at great expense. They make it virtually indestrncti-
ble and unchangeable. In this way they claim to have effect-
ed an absolute revolution in chemistry, for with a lung for the
machine and the atmospheric air for the material they can
make just as much oxygen as they like, and the uses of this
fluid, present and prospective, are almost innumerable and

The doctors would be very glad to have it for purposes of in-
halation, only as it has been hitherto made from chlorine it
contains a trace of that poison and is therefore a perilous thing
to play with. We are now to have, according to the inventors,
oxygen not only for the sick chamber, but for the purification
of ordinary dwelling houses, and especially of tgeatres and
public halls, It is simply to be turned on into a vitiated at-
mosphere like a stream of fresh air. Then the oxygen is forced
into water to make a new table beverage of the most refreshing
and invigorating kind, aerated without the slow poison of car-
bonic acid. It is to burn with gas or lamp light, and make a
flame which is to rival electricity in brightness and brilliancy,
and altogether surpass it in cheapness, besides being the one l
light in the world which shows all colors at their absolute day-
light value. In metallurgy itis to produce nothing short of
a revolution, as it will feed a fire up to the highest temperature
known. In another of its uses, dissolved in water, it is to effect
much the same revolution in the bleaching trade. The nitro-
gen, which was at first lookedrupon as a waste product inci-
dental to the manufacture of oxygen, is now, by a process due
to the ingenuity of the same inventors, to be turned into am-
moniacal salts for manure. Most ot the uses of these products ]
were formerly known, but this invention, if we are to believe
what is claimed for it, tends to make them universal by an ul-
most fabulous reduction in the cost of production. The chemi-
cal text books, according to Messrs. Brin, are at fault as to the
possibilities of baryta. They all teach that it is destructible ; r
and the Brins maintain that as they know how to treat it, it
is indestructible. That is the essence of their invention, and
according to them the failure to discover the secret accounts
for the fact that so many men of science, beginning with
Priestly and Lavoisier, have vainly tried to extract oxygen ||
from atmospheric air. Their efforts have been persistent in

roportion to the magnitude of the reward in view. Oxygen in
arge quantities means a revolution in half the processes of
chemical industries.

BOOTS AND SHOES.

In 1836 the State of Massachusetts made, in round numbers,
16,000,000 pairs of boots and shoes ; in 1844, 20,000,000 ; in
1854, 45,000,000 ; 1864, 31,000,000 ; in 1874, 59,000,000 ; in
1880, 78,000,000, and in 1884 (estimated), over 100,000,000 !
If this is not progress it would be difficult to say in what pro-
gress consists. The value of this vast product is estimated at
$120,000,000 ; and good authority even places it at the super-
lative amount of $150,000,000. Such is the pleasant little
sum gathered in by the boot and shoe manufacturers and mer-
chants of Massachusetts every year. In the great production
Lynn ranks first, with an annual business of nearly $30,000,-
000. Haverhill stands second, with more than $10,000,000.
Brockton occupies the third place with $7,000,000. Number
four on the list is Marlboro, which does a business of $5,000,-
000. Worcester comes next with over $4,000,000 ; then Wey-
mouth ; then natick, while Boston stands eighth in the mat~
ter of production. New England furnishes more than two-
thirds of the total product of the country, Massachusetts the
bulk of the New England product, and Essex county the lion’s
share of the State’s business. Lynn is still king in spite of all
the changes that have occurred in the trade in the last half
century.—Boston Globe.

———e PP O

CuT glass is said to have been invented about the year 1609
by Casper Lehman, an iron and steel cutter of Austria. But
it was at Nuremberg, near the beginning of the eighteenth
century, that glass cutting began to show really fair claims to
be reckoned as an art.
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SPEED ON THE OCEAN.,

Quick passages across the ocean, such as those recently made
by the Etruria, have little to commend them unless they are
made in clear weather. Running at high speed in thick or
foggy weather is both perilous and unlawful. The Internati-
onal Code of Rules to be observed at sea says distinctly that
steamers must run at a ** moderate '’ speed in thick or foggy
weather, else they invite danger, not only to themselves, but
also to the vessels which may be in their path. When it is re-
membered that one of these great ships while at full speed will
run several miles before she can be brought to a full stop or
turned a few degrees to the port or starboard, the absolute ne-
cessity for slow running in thick weather is obvious. None
suffers so much from these fast trips as the brave fellows who
man the great fleet which supplies the whole country with fish,
The vessels of this fleet are always to be fonnd lying at anchor
or hove-to in the tempestuous seas which continually run
across Georges and the Grand Banks.

It is dangerous work lying on these exposed banks at the
best times, for the holding-ground, being shifting sands, is
bad, the seas high, and especially in the winter season the
winds are fierce. But add to these dangers the continual pass-
ing to and fro of a fleet of fast-going ships beut on making
time, and the chances of disaster are greatly increased. Rarely
a season passes that one or more of these fishing vessels, carry-
ing from 15 to 20 men, are not cut down by the iron prows of
the transatlanctic liners, and a score of familiesin the Glouces-
ter hills put in mourning.

The heartlessness exhibited at times by the masters of some
of these ocean *‘ greyhounds” would be incredible, were it not
corroborated as well as it is. One of these ponderous iron
ships can cut down a fishing schooner of fifty tons without
awakening its sleeping passagers. A slight shock passes
through tbe ship, and all is over. If the gale is blowing, the
shouts of the fisheimen, struggling in the water, will not be
heard below the main deck, and even then only for an instant
at the great ship rushes by. Sometimes, so the fishermen say,
the commender will stop his ship, and sometimes he will not.
Under the usual conditions of weather obtaining on the Banks,
it makes little difference whether he does or not.  For one of
these ships when at full speed will, as said before, run several
miles ere she can be brought to a full stop, and before the boats
can be launched and sent back it is usually too late ; the men
in the water having gone down, or been lost to sight in the
rolling seas.

Article 18th of the International Code says: ‘¢ Every steam-
ship when appreaching another ship so as to involve risk of
collision shall slacken ler speed, orstop and reverse if necess.
exy.” Inthete and all otker rules to be observed at ses, there
is a clause which warns masters of steamers to run slowly, or
even stop and blow their whistles, when in thick weather and
in‘a vicinity where usually many vessels are to be found. Hence
when the masters of the so callcd ocean greyhounds run at full
speed over the Banks in thick weather, they willfully disobey
the law, and wantonly imperil the lives of the fishermen.

There is another side to this, and one that directly concerns
the safety of the passengers themselves. The danger of encount-
ering icebergs in the spiing and summer upon the ocean high-
ways is always more or less imminent, and this danger increases
as the speed of the ship. The thermometer furnishes a fair
warning to a trained eye of the vicinity of icebergs when they
are to windward of the ship, that is, when the wind is blow-
ing from the ice toward the ship ; but when they are deed to
leeward, the thermometer has been shown to furnish little or
no warning whatever, and to be little better than useless.

It is but fair to say for the Cunard Company, the owner of
the Etruria, that for a long time it held itself aloof, and main-
tained the reliable and conservative course of making safe
rather than quick passages ; reducing the dangers of the Banks
to a minimum by adopting the longer but far safer course to
south of this domain of fogs, icebergs, and fishermen. But
the demand for quick passages grew space ; the swift-footed
ships of rival lines were eagerly sought after by the general
public, and quarters in these for the passage commanded high
figures. This brought on an attack of the quick-passage fever
of the most virulent type; the old and safer Cunard
Company exchanged the longer but safe passage for the
shorter one over the Banks, bought the Oregon, built the Au-
rania, Umbria, and Etruria, and is now apparently outstripp-
ing its rivals in the very course which heretofore it so strenu-
ously condemned.—Sc. Am.

A MONSTER WATER MEASURE. —'

There has just been set up at the Corporation depot, Audley,
a novel kind of meter for measuring the water supplied to the
Leedsand Liverpool Canal by the Blackburn Water Committee.
The water is conveyed from the old gathering ground to the
Audley depdt in a 12-inch pipe, which empties itself into a
small tank at the side of the canal. The measurer, which is
self-acting, has been specially designed by the borough and
water engineer (Mr. McCallum), and consists of a twin-tumbler
or double-tipping tank, which Wworks with a see-saw motion.
The tumbler works underneath a weir (which affords the water
an outlet from the above-mentioned tank), and it is so shaped
and balanced that when one compartment is full the weight of
the water causes it to tip over and discharge ; the cther compart-
ment then immediately begins to fill. This action continues
as long as the water is being discharged into canal, both sides
fifling and emptying alternately. Each compartment holds,
100 gallons, and the quantity of water measured is registered
by means of a trsin of wheels and pinions (with dials) worked
by an eccentric on shaft of tumbler and a ratchet. As the
weight of water at each tip is considerable, two gun-metal hy-
draulic buffers of novel design are fixed at each side, so arrang-
ed so as to let the tumbler fall gently when once it has begun
to tip. At the suggestion of the chief engineer to the Canal
Company (Mr. Chas. White, C. E.), appliances have been cons-
tructed to break the force of the water over weir prior to its
entrance into tumbler, and also to ensure uniformity of flow
throughout the length of weir. The tumbler is enclosed on
three sides by concrete, and the indicator is raised on posts for
convenience of reading. The tumbler is made of sheet iron,
and has been made and fitted by the Corporation workmen.
The hydraulic buffers, brasses etc., have been supplied by Mesars.
T. Winter & Co., of this town. The water has been flowing
into the canal for several days at the rate of about 1} to 1}
million gallons per day. The meter records the quantiity with
great exactness and works very smoothly. 1t should be pointed
out that a most important feature of Mr. McCallum’s meter is
that it does not depend as to accuracy on elaborate mathematical
formule, but measures the water {p as simple a manner as a
milkman measures his milk. For the work it is now employed
in, or similar, this kind of measure may be considered as very
much cheaper and more efficient than any other meter in exis-
tence, either positive or inferential ; and as it simply depends
upon the unering law of gravitation, it cannot play any of those**
tricks‘‘ so ofen experienced in the other forms of meter. Mr.
C. White (the canal engineer inspected the meter at the begin-
ning of the week and expressed his approval of it. Any per-
son whishing to see the meter at work may obtain an order on
application at the Borough Engineer’s Office. Building and
Enginecring Times

—— O ——————

PLACING WIRES UNDERGROUND.*

There is no more important question before the electrical
community of this city to-day, than the underground line
problem. Every branch of business requiring the use of pole
lines must shortly be brought face to face with its actual
solution. While there may be a difference of opinion asto the
authority of the state to compel the abandonment and practical
destruction of the overhead plants which actually exist, and
which have been constructed in accordance with the require-
ments of the proper authority, there can be little doubt that
the building of a new aerial street line in the future may and
grobab]y will be absolutely prohibited in the cities of New

(ork and Brooklyn.

As an instance of the present state of affairs I will call your
attention to the dilemma in which the United States lllumi.
nating Co., finds itseif to.day. This corporation shares the
business of electric lighting for streets with the Brush com-
pany in this city. Owing to the enlargement of the Grand
Central depot, at 42nd street, and the opening of Depew
avenue, it was found necessary to abandon the 44th street sta-
tion. A new station was equipped at the foot of 29th street,
East River, to which the lighting circuits were to be led when
the machinery was in readiness. This change required the
construction of a new filty-wire line through 29th street, a
distance of 3,600 feet. Upon application to the Commission
on Electric Subways, a permit for this purpose was refused.
I was informed by president Lynch that they would soon be

* Read by Ralgh W. Pope before the National Electric Light
Association, New York, August 20th, 1885,
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turned out of their old station, that their customers could not
be supplied from their other statjons, and that nothing re-
mained but for the Commission to provide a method by which
they could comply with the law.

I narrate this incident merely to point out to you the con-
ditions existing here to-day. To show also that overhead con.
struction is not entirely prohibited, I will read you the follow-
ing item from the Evening Telegrain, of August 19th :

MORE TELEGRAPH POLES.

Gangs of workmen invaded West 28th street this week and
erected telegraph poles along both sides of the street, against
the protests of the residents, who claim that according to the
law recently passed the telegraph companies have no right to
erect any new poles, and must put the wires underground.

The members of this association being chiefly interested in
arc lighting outside of the territory embraced in the D.ly
underground bill, this subject is not in every case one of im-
mediate importance. 1t is not at all improbable, however that
other and smaller cities may enforce similar legislation, there-
fore it will be wise for you to consider the whole matter very
carefully. .

As you are, of course aware, the burying of the existing
wires in New York isa complicated engineering problem. Not
only are there thousands of wires owned by various companies
and individuals, but the different systems require different
subterranean facilities, Curiously enough the thunderbolts
of the press have been hurled with the greatest force against
the Western Union Telegraph Co., for its apparent calmness
in ignoring the requirements of the law. As a matter of fact
this company began placing wires underground about ten
yeare ago, and employed an engincer for the express purpose
of preparing plans for a general system, which was to include
at least the Western Union, Metropolitan Telephone, Gold
and Stock and American District Telegraph companies.
understand this work had to be abandoned mainly because of
the destruction of the gutta-percha insulation by the effects of
the mains. While in Philadelphia last year [ saw a-line of
arc Jamps which I believe were supplied from wires through
this conduit. With a little more time at my disposal I
should have been glad to have looked into its details more
thoroughly. .

The conduit, as used in Chicago, appears worthy of attention,
as being the most successful system of this class which has
thus far stood the test of experience, and may now be seen in
actual operation, occupied by telephone, telegraph, and elec-
tric light wires. It is made of concrete, formed by mixiog
asphaltum and silex, and is moulded and at the same time
hammered into lengths of three feet, through which are formed
at the same time longitudinal duts, the whole having the
general appearance of a tubular boiler. One end is provided
with a flange, so that the sections may be securely Joqu,
when they are cemented with the same material applied while
hot, and a perfectly tight joint formed. At the corners of the
streets man-holes are provided, formed by the same material,
These like the conduit itself are gas, sewage and water-proof.
The material is said to have stood a government test of 5,500
pounds, crushing strain per cubic inch. It isalso a practically
perfect insulator ; and the ducts are smooth and uniform in-
mde, being about two inches in diameter. Mr. Callander in-
forms me that he has drawn several miles of cable into them
without any apparent damage from abrasion. T.hls‘system
was adopted over a year ago for the municipal wires in Chicago,
and also by the Underground Conduit Co., of which Professor
Elisha Gray is president. .

A recent experiment which will perhaps be of interest to
you, appears to have fully demonstrated the insulating pro-
perties of the concrete, which being cheap may poss_xbly be
practically utilized in this novel manner. The test which was
but an experiment, consisting in placing naked wires in one
of these underground conduits for carrying electric light cur-
rents. The plant of 40 lights is still running successtully.
While this proves conclusively that such wires may be sately
run in the manner indicated, it was not intended to continue
the arrangement permanently. The installation of the wires
spoken of where they are liable to dampness or other interference
at the terminals of the pipe, was very complete, and the insu-
 lation rendered very thorough by the following process, which
is given for the benefit of those interested : the wire, before
drawing in, was thoroughly taped from the union between the
naked copper and the outside wire, for a few inches at either
conduit terminal into the pipe. A cork, slit to receive the

wire, was then placed upon this latter, and crowded into the
end of the conduit about an inch. Then this countersunk
space was filled with the compound which completely insulated
the wire at the terminals of the tube, and made these air,
water and gas tight, at the same time. As some of the mem-
bers present may have occasion to visit Chicago, I would sug-
gest that it might be worth their while to satisfy themselves
of the merits ot this conduit, as can of course be done most
effectually by examination and enquiry on the spot.

Whatever conduit may be used the individual insulation of
wires is essential. The tests which have been made thus far
with insulation for arc lamp wires under these conditions are
exceedingly meagre. A series of tests are now being made by
the Standard Underground Cable Co., of Pittsburg, which will
doubtless be of value in this respect.

It is a peculiar trait of human nature that we prefer to profit
by our own experience rather than abide by the testimony of
others. 1 would therefore respectfully suggest that such mem-
bers as can do so, should after careful consideration of the sub-
Ject undertake the construction of short experimental under-
ground lines with a view not only to preparation for the futare,
but to ascertain for the benefit of the entire fraternity the best
insulating material for subterranean arc wires. In cases where
antagonistic legislation is threatened, the very fact that you
are laboring in that direction may prevent your being forced
to do so, hastily and against your will,

The burying of the wires in New York is a work of great
maguitude, and should properly have been begun many years
ago in order that we might have thoroughly learned our trade
instead of undertaking so vast a job as mere apprentices in
underground work.

My brief intercourse with the Commissioners leads me to
believe that they fully realize the importance of pertorming the
duty which has been placed upon them, with a proper regard
for the continuance of all classes of service without interruption.
When the task is finally completed, and the wires working
satisfactorily, with bills all paid, and dividends appearing re-
lg)ulalréy and frequently, we may be happier—I am sure we shall

e older.

—————

THE DURABILITY OF DYNAMOS,

The subject of the life of a dynamo for electric lighting pur-
poses, has been frequently brought to our attention by many
who are anxious to see the electric light at their mills or works,
but have been deterred from incurring the expense of an in-
stallation by the absurdly incorrect statements made, and often
accepted, relative to the durability of a dynamo. 1ts life has
been variously given at two years and upwards, an estimate so
low as to be sufficiently absurd. 1f a dynamo be cursorily ex-
amined, it will be seen that the elements of *‘wear and tear’’
are but small. The field-magnets and pole-pieces of solid iron,
carefull wound with layers of well insulated wire, present no-
thing for deterioration. The properly-constructed, well fitted
‘“ armature ’ should last without fear of damage, with the ex-
ception of such parts as are liable to friction. In the bearings
themselves, if properly lubricated, there can be no wear more
than in any ordinary engine bearing, but it is in the * com-
mutator ” and the collecting ¢‘ brushes " that wear must go on.
We have here the copper brushes pressing against the
copper bars of the armature commutator revolving at varivus
speeds, and it is here, where there is a certain amount of fric-
tion, that there must not only be a certain loss of material in
the brushes, but also in the commutator bars. This loss is
certain and definitely small with a good dynamo and one care-
fully attended to, but with inferior dynamos and loose atten-
tion, when “‘ sparking’’ occurs the brushes are soon worn down,
and the bars getting ‘¢ scored” sooner require being ¢‘ turned”
to get & smooth surface. The sparking of & dynamo must
sooner or later ruin a commutator (but it is a considerable ad-
vantage to know that you possess a machine whose commutator
can be easily replaced), asevery spark means more or less metal
destroyed.

In a paper recently read on *‘ Electric Lighting for Steam.
ships,” it was mentioned that the dynamos on the **Himalaya”
had an exciter of the Siemens type. It had been running
constantly for two years, and had not had any repairs done to
the commutator, which might be considered very good wear.
Although this question is one of great interest as affecting the
‘“ maintenance” of an electric light installation it was not
again referred to, but in a recent number of our contemporary,
the Electrical Review, particulars are given by Mr. Karnest

e e
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Berry, of the first year's cost of the installation at the Prince’s
Theatre, London, and he rcmarks that the Siemens dynamo
““ig in as good condition a8 when it was first put down, with
the exception of the wear on commutator (which, on being
measured after 12 months’ wear, was found to be 5-16ths of an
inch). The machine has used in that time 5% pairs of brushes
four inches wide.”” From the number of dyuamos we have
seen at various times, we should consider that in this case the
“ depreciation ** of the dynamo and the cost of maintenance
above the average. It was only a short time before this case
met our attention that we carefully examined a dynamo, which
was also used for a theatrical installation in order to see what
the loss had been on the commutator. It was a 250-light
Edison machine, and had been constantly running for nearly
2} years, and from the feel of the hand over the commutator,
it was almost impossible to perceive that there was any wear.
Applying a straight-edge, it was possible to perceive that the
surface had been reduced to the extent of the thickness of a
piece of writing paper. As regards the brushes, these were the
same as originally fixed, and would still last for a longer period.
In this machine (running at 820 revolutions per minute) spark.
ing was never observed ; the same may be said of the other
Edison machines of the same type belonging to the same in-
stallation.

The wear and tear of this dynamo was practically almost nil,
and granted that it received in the future the same attention
it has had in the past, it would be almost impossible to fix the
limit when the occasion would have arrived to replace the com-
mutator with a new one. The average life of a dynamo may,
therefore, be considered to be at a high figure, provided that
due care be taken of the adjustment of the brushes; and its
cost of maintenance as that of an occasional pair of brushes,
and the removal of the commutator, the cost of which would
have to be spread over a number of years.—Mechanical
World.

A ———————

WESTON INCANDESCENT LAMP FITTING.

THE contact obtained with hook-and-eye connections in the
original form of socketand lamp brought out by Mr. Edward
Weston ,Newark,N.J., was somewhat imperfect, particularly in
cases where there was much vibration. Large percentages of
Jamp with the eye terminals were rendered useless by the brea-
king off of the eyes during handlinginthe Jast stage of manufac-
ture in packing and unpacking, in fitting, and in the attempts of
the uninitiated to twist the lamp swhilst in their sockets orin
their removal for the purpose of cleaning and in short-circuiting
by the wire being brought into contact by twisting. These defects
led Mr. Weston to design a new holder, in which he retained the
switch action and, in some measure, the external form of the old
one. The change necessitated a modification in the neck or base
of the lamp, which, however fitted well with the desire to separa-
te the conductors to a distance sufficient to prevent the liability
of the current to jump across, when the increased resistance of
the later lamp called for increased electromotive force. The
base or neck of the lamp is drawn out and firmly cemented
into a thin metallic shell, leaving space for the reception of a
block of insulating material, teeshaped in section, carrying
contact plates or washers, to which the terminals of these
lamp conductors are soldered. These contact plates are fastened
respectively to the underside of the main portion of the tee
and to the bottom of its leg. The lamp-holder counsists of a
base or flange of metal tapped with a standard thread for its
attachment to gas and electric light fittings. This supports a
block of insulating material fitted with contact springs and a
switch action for opening and closing the lamp circuit. The
whole is enclosed by a metal shell attached to the base. Fig.1,
is an elevation of the lamp socket and lamp actual size. In
wiring and fitting fixture, the base is screwed to the bracket or
to the branch of an electrolier and the wires brought through
two holes provided in the base, as shown in Fig. 2 ; thatis
when the wires are run outside the fixture, which is not pro-
vided with means for concealing them, and where they arestill
retained for gas purposes, which prevents the wire from being
run through the tubes with electric light fixtures, the wires
are brought through the centre of the base from the pipe to
which the holder ia attached. The insulating block with
switch and contact springs is then secured to the base, and
the wires fastened by screws to plates which are connected with
the positive and negative contact springs, one directly and the
other through the switch or cut-out. The metal shell is finally
slipped over all and secured to the base. A groove is spun in

——

the upper end of the shell slotted at oposite ends of its diame-
ter to receive two corresponding pins or projections punched
up in the base shell of the lamp, and at right angles to the
slots there are two indents in the grooves into which the con-
tact springs press the pins in the lamp base, beiog inserted into
the holder and given a quarter turn ; by this means the lamp is
locked in position not so firmly as to prevent its turning readi-
ly to right or left for the unlocking and removal of the lamp,
but sufficiently so to prevent its jarring out by vibration, as
happens with lamps which are screwed at the base or simply
heFd by friction. A new lamp may readily be inserted evenina
dark room, no matter if the circuit be closed or open through the
switch. In this holder a good surface contact is obtained, and
every time the lamp is turned either for insertion or removal
the contacts are scraped clear of dirt or oxide, and at the same
time the breakage of lamps by clumpsy attempts to twist them
in their sockets is prevented.

The switch action is similar to that in the earlier form of
holder, and to thegang switches modelled from it. The switch
action itself, which is shown in Fig. 3 removed from the holder
consists of a metallic frame or bracket to which is hinged by
one end, a lever having contact surfaces at the other, and a
small friction roller intermediate between the two. Au oval
cam indented at the extremities of its longer axis is engaged
by the roller on the lever, and retained in that
position by the pressure of a spring which acts be-
tween the bracket and the lever, and contact is made between
the contact and the two contact springs,which are inserted in one
leg of the branch to the lamp. The cam is mounted on & spin-
dle having its bearings in the bracket, and a portion of one of
the bosses of the cam iscut away or slotted, the spin-
dle has fitted to it a projection or pin, whose fanction is to
bear against one end of the slot and carry the cam around with
it when it is turned by the spindle. As soon as the indent of
the cam is disengaged, the lever flies off with a trigger-like
action, the cam offering no resistance, being free to turn upon
the spindle to the extent of the slot. No matter in which
direction the switch is turned the action is the same, and the
circuit is broken with great rapidity. The quick action of the
switch so reduces the amount of spark that the durability of
the contact surface is much greater than that of any other form
of switch., The circuit is closed by turning the spindle till the
cam acting ou the lever brings it into the position illustrated,
and the scraping action of the lever over the spring keeps the
contact surface clean and bright.

The electrical joint for swinging brackets is without the
usual sliding contacts which entail complicated and expensive
details to insure good insulation, and to take up the wear of
the sli ling surfaces which produces defective contacts and insta-
bility of the bracket. Brackets with one, two, or more joints
may be wired throughout by continuous conductors. In
app-arance the joint resembles the ordinary gas joint, and lends
itselt readily to ornamentation. The interior is fitted with a
spool of insulating material around which flexible conductors
are coiled in a double spiral (see Fig. 4) leaving sufficient space
between the core of the spool and the inner walls of the joint
for the expansion and the contraction for the diameter of the
coils when twisted by the turcing of the jeint to right or left.
The spool is made in two parts, one with a core and flange
which is fixed by a set screw to the lower or stationary part
of the joint, and an upper flange fitted loosely over the end of the
core and attached to the upper or swinging part of the joint by
o screw, in order that it may turn with it. The upper mo-
ving part® of the joint is held in position vertically by a set
screw projecting into a groove cut in the lower part so that there
is freedom to move only horizontally. The joints are screwed
with standard gas thread and can be used by any intelligent
mechanic in the construction of fittings as readily as the or-
dinary gas joint. The wiring of brackets fitted with these joints
can readily and quickly be accomplished ; flexible conductors
are threaded through the fixture, the spool removed from the
joint through the opening in the upper part of the joint, the
wires brought through holesin the lower flange coiled around
the core of the spool and through holes in the loose flange, the
coil is then returned to the cavity in the joint and the conduc-
tors passed through the fixture to the next joint, if there be one,
or to the lamp socket.

Wall Plate ani Flange.—The wall plate or block (Fig. 5) is
of insulating material and carries two contact springs to which
the branch wires are attached. The flange is of metal, iron or
brass ; (Fig. 5@ a back view) the front view being shown on
the wall plate in Figs. b and ¢, which are respectively a face
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view and section. The flange is tapped for gas pipe and has

fitted to it, but insulated from it, contact screws to which the
bracket conductors are attached, the one directly and the other
being interrupted by safety strip contact springs. The con-
tact screws are so arranged as to come against the contact
springs in the wall plate when the flange is screwed against it,
and maintain the connection from the bracket with the branch
wires. A slot is cut in the flange through which a safety slip
cemented to a wooden block is inserted, and held in position
by a hinged cover, to allow a ready replacement of the strip
when it fuses. The bracket is readily removed from the wall
plate without deranging the branch wires, should it be neces-
sary to take it apart for readjustment of the conductors or for
repair. :

For table lamps, hand lamps, and generally for electric con-
nections by means of flexible conductors a special fitting has
been designed by Mr. Weston. It is a combination of the
holder socket without the switch and the wall plate, of which
descriptions have already been given. Figs. 6 and 7 illustrate
a fitting which has been much used and sufficiently resembles
the one now manufactured for the purpose of its description.

The modifications have been made principally for economic
reasons, and with a view to greater uniformity throughout the
system. Provision is made, as in the bracket wall plate, for
the insertion of a fusible metal. The plug is slightly altered
in dimensions to be identical with the Ease of theincandescent
lamp in order that it may be fitted into the incandescent hold-
ers, ag well ds into the wall plate, and as the wall plate is made
to correspond a lamp may be inserted into it instead of the
plug. This modification suits the plug wall plate for use asa
cheap form of lamp support, and is particularly useful for low-
ceilinged apartments, cellars, cupboards, shop fronts, and for
theatrical and decorative work. A flexible double conductor
is attached to the plug by one pair of terminals, and to the
other may be attached a hand or table lamp, motor, or other
electric apparatus which it may be desired to have in a mo-
vable form. A considerable number of these fittings are pro-
vided with the Weston installations, particularly in factories,
warehouses, etc., and are used for hand lamps, which are sus-
pended in a desirable position for general illumination when
nototherwise required. In cellars or warehouses, or where
a large amount of illumination is not required, but where one
or two movable lights are desirable, a series of plates are fitted
along the wall within easy reach, and one or two lamps with
plugs and cords are supplied which can be carried from one
place to another for use.

‘Weston’s gang and multiple series switches have an action

precisely similar to that of the holder switch of which details
have already been shown. The lever is modified to make du-
plicate contracts, in order that two or more short breaks may
be made in a circuit instead of one long one. In order toecono-
mise space and adapt the switch to a circular case or box (Figs.
8, 9, and 10) the switch is shown with a closed circuit. The
contact springs are doubled and the pins in the extremities of
the bell-crank lever enter between the two. This construction
is adopted to obtain a large amount of contact surface and
sufficient flexibility to the contact springs. At the same time
that the necessary conducting capacity is secured the springs
are split, as are all spring contacts in the Weston system when
their construction permits, and the scraping action is also pro-
vided for. The conductors to which the switch is attached are
cut and the ends brought up through the base and connected
to the posts carrying the contact springs, the bell-crank le.ver
making the circuit by bridging across the spring. The multiple
series switch differs only slightly in its details (Fig. 11) from
the gang switch, and in its external appearance is the same,
but the arrangement of its connection are changed ; the gang
switch is designed to open and close a single circuit, whilst the
multiple series switch operates two, closing one when the other
is opened for the purposes detailed in the description of the
multiple series system.

Fusible strip blocks, branch blocks for cased or _moulded
leads and branches, and the whole of the fittings which come
under this heading, are designed by Mr. Weston with a view
to uniformity and neatness of wiring. Each size corresponds

with a standard section of moulding or casing, just as do the
pipe fittings used by gas and steam fitters ; the safety strip
blocks are made both single and double, that is for the inser-
tion of a strip in one or both leads of the multiple arc system
of wiring, and they are made of widths to suit various b):eadths
of casings and with the contacts arranged at the same distance
apart, if double, as are the wires, and in any case to come 1m-

AND THE INDUSTRIAL ARTS.

303

mediately over the grooves containing the wires. The illustra-
tions (Figs. 12 and 13) represent a single pole strip block closed
and open, and fitted to the moulding in which the conductors
are protected : in all these fittings the strips are tacked or ce-
mented to wooden blocks having holes corresponding to dowel
pins in the hinged cover of the block, so that the mere act of
setting them on the cover puts them in their correct position
with relation to the contacts in the body of the block. The
contacts are plates of metal supported on spiral springs, which
keep them in contact with the ends of the strips when the
cover is fastened down, which is done by means of a screw or
bu[:ton ; for heavy currents clamp contacts are used, and the
strips are unmounted and have their ends heavily plated with
copper both for the purpose of having a good contact and for
preventing the compression of the strip.

For branches or loops from the main leads, branch boxes are
provided in order that the safety metals may be inserted im-
mediately at the point of branching off. In the smaller sizes
of branch boxes (Figs. 14 and 15), the contacts for the metals
are mounted ou spiral springs as in the strip blocks. Fig. 14
shows a double branch box fitted to casings, portiony of which
are shown cut away to expose the wires.. The main leads are
shown as composed of a number of small wires, but the boxes
are equally applicable to installations where the leads are each
oue large wire. The undersides of the blocks are provided
with screw clamps, by means of which conn~ction is made with
the mains. On looking at the figure, it will be observed that
two of the safety strip contacts, diagonally placed, are monnted
or cemented to larger squares than the other set, and each with
an extra screw ; and {urther, that these plates are immediately
over the main wires. The blocks are connected by the clamp
with the main leads, and the contactis made good by the ex-
tra screws referred to. At the other corners of the block, the
strip contacts make no direct connection with the leads. In
connecting ap the branches one wire of each branch is connect -
ed to the contacts which are in direct connection with the
leads and the other two with the isolated contacts.

Thus each lead has one leg of a branch connected directly
with it and the other, only when the cover is closed, and a
safety metal bridges the break in the branch between the two
contacts.

This block may be used as a double strip block, when it is
desired to insert a strip in each pole of a branch, as will be
readily understood.

Fig. 15 is a view of a single branch box, with the cover
thrown back to expose the interior and with portions of the
casings cut away to show the mains and the branch wires. The
larger branch blocks having greater internal space are fitted
with a spring contact similar to that used in the wall blocks
or plates. Fig. 16 shows an open view of a double branch with
mouldings cut away as in the other figures. These blocks Qiffer
from the smaller blocks merely in the form of contact springs
and are connected with the leads in the same manner.

The whole of the strip blocks and branch blocks used for the
Weston installations, are attached by screws to the lower
grooved portion of the casings, and the casing covers are fitted
to a nut directly against the block as shown in the figures,
concealing all connections and fiuishing the work in a neat and
symmetrical manner. There can be no liability of shocks to
the person, as uo part of the body can be brought in contact
with the wires or connections when onces fitted. Short circuits
or grounds from the accidental contact of conducting sabstances
being accidentally placed across the leads or branches cannot
occur, and if short cireuit occur from other causes, the fusible
metals take care of the circuits. Each of Mr, Weston's fittings
have been designed as a part of a system, so that they may all
be connected together with ease and rapidity. Their dimensions
are regulated by standard gauges, and they may be ordered by
number from the lists and catalogues just as the gas or steam
fitter orders his pipes, tees, elbows, and other fittings.

Corresponding with the pipes of the gas system are the
mouldings or casings in the incandescent system, with the tees,
elbows, unions, and flanges; there are the double and single
branch blocks, and the wall plates. The incandescent holders
and switches take the place of the burner sockets and the cocks
or taps of the gas system. In both systems there are swinging
joints, and the plug and flexible cord of the incandescent plant
corresponding with the hose coupling and hose of the gas or
water system. In all these fittings the parts which make con-
tact are prevented from oxidation by heavy nickel plating, and
the scraping action of the contacts further insures perfectly
clean surfaces. There is no limit to the adaptability of
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these fixtures to ornamentation, so that installations are made
in decorating buildings without interfering with the general
effect. —Eng.

————

1HE SMITH VENTILATOR FAN.

We present herewith a number of illustrations, or diagrams
representing the various uses ete., to which a ventilator fan
can be adapted.

The particular fan we describe is known as the Smith Ven-
tilator Fan, which is coming largely into use, and is gaining
rapidly in reputation. In its comstruction there are some
novel features which in connection with the claims made in
respect to its performance, entitle it to especial attention from
users of this class of machinery.

The weak point of all ventilators is encountered when it is
attempted to move air against any pressure, however, slight.
In such cases a portion of the air will slip back through the
centre of the wheel, the area and amount of slip increasing
with the increase of pressure. Thisresultis expected when we
consider that the thrust or propelling power of a screw fan (tor
such all these devices are) is greatest when (1st) the angle of
the blade is the least, (2d) the velocity and area are the greatest
That is to say, the efficiency of such a wheel is greatest at its
circumference, and reduces to nothing at the center. If there
were no back pressure, nearly the whole surface of the blade
would act, but as pressure must always exist in some degree,
there is always a portion of the wheel near the ceutre which
cannot create a velocity equal to the resisting pressure, and as
a consequence the air flows back through that portion of the
wheel. ~ As a consequence the wheel falls short of its capacity.
The obvious remedy is to stop off the centre of the wheel by a
plate, which is precisely the construction of the Smith wheel.
The area stopped off is so proportioned that the wheel will blow
without back-lash against a four ounce pressure. it is claimed
that this or anything near it is not possible with any other
wheel, Constructively, the centre plate adds to the strength
of the wheel.

This Ventilator Fan can be used for delivering fresh air in,
or removing foul air, gas, steam, smoke, etc., from factories,
basements, holds of vessels, hospitals, theaters, hotels, public
buildings, prison wards, mines, paper mills, glue works, che.
mical works, engine rooms, etc. For creating a draft or cur.
rent of air in malt kilns, wool and tobacco dryers, or for use in
refrigerators, cold storage, cooling workmen at smith fires,
furnace room, reducing the temperature in the holds of vessels,
removing dust from flouring mills, elevators, and holds of ves-
sels, etc., and the manufacturers claim for it that it is of the
best design and finish, and strongest throughout. It can be
placed and operated in any position—horizontal, perpendicular
or otherwise. It can be piped to conduct the air to any desired
place, by simply slipping the air conductin% pipe over the out-
side of the shell or case of the fan. It will draw air from or
push air to any desired place through same pipes by simply
reversing the belt, delivery being as positive either way. When
piped to “‘dry kilns” or any place where considerable press-
ure, friction or resistance to the passage of the air occurs, it
will push forward the air against a back pressure of four onnc-
es to the square inch, without any loss by back-lash through
center of wheel. The wheel is enclosed by a case which acts
in combination with the wheel ; it also prevents accidents
which often occur with wheels not protected by casing. It is
comparatively noiseless in operation.

Figure 1 gives a general perpective view of a 24-inch fan,
which, by the way, has a capacity of 10,000 cubic feet of air
per minute.

Figure 2 shows the use of the fan in a malt drying house.

Figures 3 and 4 give sectional views of the application of the
fan to drying-kilus, etc.

Figures 5 and 6 need no explanation, the adaptation of the
fan is evident.

Figure 7 shows the fan adapted to mine ventilation, and fans
up to a capacity of 1,000,000 cubic feet of air per minute can
be made.

Figure 8 is another use to which the ventilator may be ap-
plied with success either as forced draught, or to supply the
necessary amount of air to boilers and furnaces.—4m. Eng.

— et e OB e

TUNING FORKS and grindstones are now made of glass. Rails
and sleepers are manufactured from the same transparent ma-
terial. The new process is a simple one, and produces hard
glass castings at a low cost.
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A SUNKEN CONTINENT IN THE PACIFIC.

The fact is quite generally conceded among scientists that
the probabilities are strongly in favour of the supposition that
there formerly existed a large island, of continental dimensions,
between the West Indies and the western coast of Africa. This
countinent i8 supposed to be the ‘‘ Atlantis” of the ancients,
whose recent discoveries point to the further probability that
there also once existed a similar coatinental area of land in the
Pacific ocean, between the west coast of South Americaand the
present Australian continent; as it is sometimes called.

At arecent meeting of the Academy of Sciences of San Fran-
cisco, Capt. Churchill read a very interesting paper in relation
to this matter. His paper referred especially to the gigantic
sculptured figures still to be seen upon Easter island, and evi-
dently the work of a different race than that which now inhab-
its the island, and one much mars numerous, since the works
referred to are on too large a scale to have been constructed ex-
cept by many hands. He argued that a vast continent once
existed where there is now nothing but a waste of ocean, dot-
ted with countless isles and inlets of varying size and character,
the majority showing in their formation the traces of that
former volcanic action, which either upheaved them from the
depths of the sea or shattered and sunk the continent of which
they are now the only vestige. Easter island, it is believed,
was once the home of a population numbering many thousands,
of whom scarcely any now remain. Besides dwelling upon the
sculptured figures to be found there, Capt. Churchill laid much
stress upon the hieroglyphic tablets of wood discovered upon
Easter island, and which are the onlv instance of a written
language in Oceanica. He thought sufficient attention had not
been given them,

From other sources we learn that’a German Government ves-
sel recently visitel that island and made a large collection of
prehistoric remains, and made copious notes of other matters of
scientific interest. The German Government, it is understood,
are making preparations to send another expedition to Easter
island with a corps of scientists and engineers to skeich the
island, surveying the ground, and to make plans and sections
of the prehistoric buildings and ruins.

Our own Government has also taken steps to secure some of
these valuable remains representing the prehistorioc and known
races of this hemisphere. Instructions have already been sent
to Admiral Upshur, in command of the South Pacific squadron,
to send one of his vessels on a cruise in the direction of Easter
island and to make such explorations, collections and reports
as he may think important in the interests of the Goverament.
The Government of France is also turning its attention to this
island with a view to the establishment of a protectorate.

It is reported in the accounts given by the German vessel
that the island, which is small, is strewn with large stone
images and sculptared tablets. The inhabitauts of the island
know nothing about the remains, and even tradition gives no
account of a people living there when their ancestors arrived.

—————— e

HOW MACHINERY IS RUINED.

‘Ws have again beheld the results of *‘ smart Aleck ' engin.
eers, those $10 per week men, who are expected to attend to
their employer’s horses, sweep up the shop, and what spare
time they have attend to their boilers and engines. During the

ast week we were in one of the southern cities. The elegant

otel where we picked our teeth was lighted by electricity.
One day the ¢ thing'’ (I cannot bring myself down so low as
to disgrace my loved profession by calling him an engineer)
had keyed up his engine without letting the electrician know
of it. About an hour after it started, somehow it get tired and
stopped. Imagine the effect-—house in mourning. Had
melted linings of brasses ; electrician mad ; saw us and asked
asgistance ; given ; brasseschanged in a few moments ; engine
started ; enjoyed an evening with electrician; were chums
eighteen years ago on a western railroad ; expressed our mind
plainly regarding ¢ thing ;’ no good ; employer believes that
if a man can throw coal he is as good as can be. We have
seen engineers around hotels who were porters and wood
sawyers, and the only wonder is that we don’t hear of more
“,Galveston " accidents. For ‘‘Contented’s’’ benefit, allow us
to inform him that we are not tramping in search of employ.
ment. We choose that cognomen because our work calls us
all over the country, and because we are so situated as to be
directly opposite the tramp. From that hypothesis we argue
that he sails under the  contented " flag because he is ‘‘un.
contented.”—Boston Journal of Commerce. TrAMP.




r—

. cheese maker,

October, 1885.]

AND THE INDUSTRIAL ARTS.

307

CHEESE POISON.

The following is an abstract of a paver by Prof. V. C.
Vaughan, M.D., Ph. D.. read at the meeting of the Michigan
State Board of Health, July 14, 1885. Dr. Vaughan presented
a report of his investigations on poisonous cheese, It is well
known that cases of severe illness follow the eating of some
cheese. Such instances are of frequent occurrence in the North
German countries and in the United States. In England they
are less frequently observed ; while in France, where much
cheese is made and eaten, these cases are said to occur very
rarely. A few years ago, the reputation of alarge cheese factory
in Northern Ohio was destroyed by the great number of cases
of alarming illness arising from eating its cheese. Duirymen
know this cheese a8 ‘“sick " cheese.

KINDS OF CHEESE THAT ARE POISONOUS.

A German author says: ‘ The numerous kinds of soft cheese,
prepared in small families, or on small farme, are generally the
cause of the symptoms ; while it is quite exceptional to hear
of symptoms arising from the use of cheese prepared in large
quantities.’”” Some two years ago, a fumily in Alpena, Mich.,
was poisoned by eating of cottage cheese ; but the cheese which
poisoned so many in this State last year was made at one of the
largest factories in the State, and by a thoroughly exprrienced
The old foul smelling cheese, such as Limbar-
ger and Schweitzer, have never been known to be poisonous.

EFFECTS OF THE CHEESE.

The symptoms produced by ““sick” cheese, as reported by
German and American thsieians, agree quite closely and are
as follows : Dryness of the mouth and throat with a sense of
constriction, nausea, vomiting, dierrhea, headache, sometimes
double vision, and marked nervous prostration. In rare in-
stances the sufferer dies from collapse. As a rule recevery oc-
cars in a few hours, or at most after a few days. The symptoms
of cheese poisoning and those of sansage, canned meats and
fish poisoning are very similar, though death results more fre-
quently from the others mentioned than from cheese poisoning.

APPEARANCE OF THE CHEESE.

The samyples of cheese examined had no peculiarities of ap-
pesrance, odor or taste, by which it could be distinguished from
good cheese. It is true that if two pieces of cheese—one poi-
sonous and the other wholesome—were offered to a dog or cat,
the animal would select the good cheese, But this was pro-
bably due to sn acuteness of the sense of smell possessed by the
snimal and not belonging to man. Indeed if a person tasted
a cheese knowing that it was poisonous, he might detect a
sharpness which would not ordinarily be noticed.

HAVE WE ANY READY MEANS OF RECOGNIZING POISONOUS
CHEESE !

There is no certain means aside from a chemical examina-
tion, by which a poisonous cheese can be distinguished from
a wholesome one. The most reliable ready method is probably
that proposed by Dr. Vaughan a year sgo and it is as follows :
Press a small strip of blue litmus paper (which can he obtained
at any drug store) against a freshly cut surface of the cheeses
if the paper is reddened instantly and intensely the cheese may
be regarded with suspicion. When treated in this way any
green cheese will redden the litmus paper, but ordinarily the
reddening will be produced slowly and will be slight. If the
piece of cheese be dry, a small bit should bs rabbed up with an
equal volume of water, and the paper should then be dipped
in the water. Dr. Vaughan does not regard the above test as
free from error, but as the most reliable ready means now
known. Every grocerymanshould apply this test to_each fresh
cheese which he cuts. The depth of the reidening of the paper
may be compared with that produced by cheese which is known,
to be wholesome. - :

EFFECTS ON ’i"HE LOWER ANIMAIjS.

Dogs and cats, at least, are not affected by eating poisonous
cheese. This is probably due to the fact that they do not get
enough of the poison from the amount of cheese which they
eat. The pure isolated poison in sufficient doses would un-
doubtedly produce upon the lower animals effects similar to
those produced on man.

NATURE OF THE POISON.
Dr. Vaughan has succeeded in isolating the poison, to which

. be projected on the screen.

‘done.

— =1
he has given the name tyrotoxicon (from two Greek words
which mean cheese and poison). It is a product of slight put-
refaction in the cheese which probably occursin the vat, as the
curd has been known to poison a person. By thisslight putre.
faction, or excessive fermentation, as it may be called, a large
amourt of butyric acid is formed, and this in the presence of
the casein of the cheese is capable of developing poison. Dif-
ferent samples of poisonous cheese contain different amounts of
the poison, The same weight of ch: ese from one cake furnished
three times as much poison as that from another cake. The
poison was obtained in long needle shaped crystals which are
freely soluble in water, chloroform, alcohol and ether. The
smallest visible fragment of a crystal placed upon the end of
the tongue causes a sharp stinging pain at the point of applica-
tion, and in a few minutes dryness and constriction of the
throat. A slightly larger amount produced nausea, vomiting
and diarrhea. The poison is volatile at the temperature of
boiling water, and for this reason even poisonous cheese may
‘be eaten with impunity after being cooked. The substauce has
also a marked, pungent odor, and through the nose one can ob-
tain sufficient of the volatile poison to prodnce dryness of the
throat. This is true, however, only of the isolated poison. In
the cheese the taste and odor of the poison are both modified
to snch an extent that they would not be recognized "as has‘al.
ready been stated. ~

The first step in the study of cheese poisoning has now heen
taken, by finding out what the poison is. Efforts will be made
to ascertain the means for preventing its formation.

THE CLYNDOGRAPH.

The clyndograph of M. Moessard is a new panoramic photo- |} -
graphic apparatus, which by a simple rotation of the objective |}
gives the cylindrical perspective of the earth, A view furnished
by the apparatus embraces an angle of 170 degrees, so that a
complete turn of the horizon is obtained in two views and a
fraction of twenty degrees range. The instrument is based on
the principle that a lens or combination of lenses, constituting
a photographic objective, may be subjected to any movement
whatever without the image it produces on a screen changing
its form or position, provided that the movement takes place
around the nodal point, behind which it is maintained im-
movable. This fo!lows from the known property of the nodal
point being the point of view of the perspective produced. Sup-
pose, then, there be (1) an ohjective suspended horizontal
and turning round a vertical axis passing by its after noda{
point ; (2) two vertical shutters fixed behind to right and left
of the objective, to limit the field in the horizontal direction
and arrest rays too oblique; (3) a screen of cylindrical form
vertically centred upou the axis of rotation, and having for
radius the distance of the nodal point from the principal focus
of the objective. In any position whatever of the ohjective the
lie of the country comprised in the field of the instrument will
If the objective be put in motion
one gets successively for each pointof the panorama an immov-
able image which impresses the eye or ‘sensitive paper while
the point remains between the two shutters. In M. Moessard’s
actual apparatus Teiebaut sensitive plates are used to receive
the impressions. The instrument is expected to prove useful
in preliminary surveying and military operations.

NO PANAMA CANAL.

The London Finuncial News has been looking into Panama
canal faets and figures and reaches some interesting conclu-
sions. M. de Lessep’s calculation was that, beginning in 1881,
the canal could be built in ‘eight years 4t not exceeding §120,-
000,000 of cost.. InJune, 1883, the date of the last official re-
port, - $43,900,000. or .over one-third-the total estimate, had
been spent and just about one per cent. of the excavation was
Up to June, 1885, the News learns, tbe total expendi-
ture had been $104,038,000, or five-sixths of the total estimate,
and the work done was one-tenth of all that will be necessary.
The News goes on, allowing for the heavy extra cost of tide
locks, retaining walls against the Chagres river, etc., and con-
cludes that not less than $525,000,000 will be required, or
would be, to complete the work. It thinks this never will be
raised and that the canal will never be finished, and that, if
finished, it could not pay.
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F THE COMPASS IN IRON SHIPS.

The Philadelphia Times gives an interesting account of a
curious industry —adjusting the compasses of iron ships. The
business, it says, is monopolized by three persons in the United
States—two in New Yerk and one in Philadelphia. An iron
ship, said one of these professionals, is a great magnet. The
Magnetism of such a ship is technically known as  permanent,”
from having received the same from some other magnet itself
styled permanent. The position the vessel occupies in the
shipyard while in course of building is the principal feature in
the shaping of: her maguetic influence. It may seem incredi-
ble, but a vessel lying due north and south on the stocks will
be highly charged with magnetism—so highly, in fact, that

izing magnets is requisite to correct its influence on the com-
pass, and with the greatest care errors are made, which involve
more or less trouble in the directing of the ships’ course.

Every blow struck upon the iron plates of the sides, upon
the rivets, or even by the calker, has a pronounced effect upon
the ship’s magnetism. It is well known that in certain pro-
cesses of iron working, workmen, after striking the metal in
one direction for a few minutes, are compelled to reverse the
direction of their blows so as to change the polarity in order to
prevent the fine particles of loose metal from adhering to their
tools. In ship building it is impossible to reverse the manner
of striking, and the result is that the magnetic currents are
not equalized.

If a veesel that was built north and south in the yard tra.
vels generally north and south she loses a great portion of her
magnetism, and a corresponding change is noticeable in her
compass.

The lines of magnetisin always run in a contrary direction
to the position the ship occupied in building. It is said that
the quality, ductility and grain of the metal used in the cons-
truction of the vessei have a great deal to do with the magne-
tic currents. It sometimes happens that the greatest accuracy
that can be sccured will not prevent a variation of three or
four points from tle true point. Occasionally it happens that,
for iilustration, a variation of but one point will be noticed
when the ship is headed northeast, but when headed southeast
five cr 8ix poiut« ol varation exist. The magnets used to neu-
tialize -the ship’s magnetism consists of large bars of iron,
spheres, sheroids, coils and, in fact, iron of almost every shape.
These are placed 1n Jitferent portions of the vessel and exert a
greater pertmanent influence the further away they are placed.
When placed near the compass they ¢ make the needle wild."”
Ir the engines are changed during the trip, if new boilers are
shipped, iron taken atoard or ¢ patches’’ put on the sides, the
magueti-m of the <hip is proportionally disturbed and a read-
justment is necessary. Usually an adjustment for all practical
purposes will secure safety, so far as the compass is concerned,
for a year or probably longer ; but cases are reported where
ircn ehips but forty-eight hours out from port have been
wrecked in consequence of a change in the ship’s magnetism
producing a variatiou of the needle not caiculable. These are
rare, however.

———— e —

ELECTRIC LAUNCHES IN THE RUSSIAN FLEET.

As a result of experiments made by the Russian War De-
partnient last summer at Cronstadt with electrical aunches, a
part of the Russian cruising fleet has been supplied with these
vessels, to be used for night attack. The design is by Lieut.
Treritincff.  Each launch carries an electric battery of 200
accumulators, which, section by section, are capable ot farnish-
ing propelling power for from 15 to 20 hours, and, with a ve-
locity of from five to six knots the launch is good for from 75
to 100 miles. )

These launehes have been found peculiarly adapted for car-
rying an armed crew on warlike expeditions at night, Lecause,
unlike the steam launch, they make no noisy puffing and are
good for a loug distance. Boats, even with muffled oars, are
wore or less noisy, and, besides, are very slow. Here, then, is
a case where the electric launch is invaluable, because economy,
of course, is nut & requirement, speed and silence being the
requisites,

We are not told how many men these launches will carry,
nor how many are assigned to a single vessel. They can be
swung over the side and launched from davits like ordinary
boats, the men boarding after the launch is safely afloat.—Bui-
letin des Telephones.

the nicest calculations and most skillful adjustment of neutral. |

THE CAUSE OF DEPRESSION IN ENGLAND.

At a time whep the government of the country is taking in
hand an inquiry as to the causes of trade depression, with a
view to see if any thing can be done in the way of legislation
to remedy this trouble, it may be well to see if any such inqui-
ry is necessary, and whether the cure is not very much within
our own reach. The causes of depression are not difficult to
trace. During the last five years capital and enterprise all
over the world have stimulated production in a ratio greater
than the increase of population, and the consequence is seen in
low and unprofitable prices. This country has suffered in se-
veral ways in consequence of the active competition of our
continental neighbors und our enterprising American cousins.
To meet this some would place a duty on all manufactured
articles immported into this country ; but this would not relieve
us from this competition, as it would only break out in another
place. It is well known that we are suffering from this com-
petition in foreign markets, where we do a large trade, and
any impost such as is proposed, whilst increasing our trade for
home consumption, would raise prices, and thus the better
enable our competitors to take larger share of our foreizn
trade, whilst at home we would be paying higher prices in con-
sequence of the duty which woul&) be imposed ; so that, all
round, we should be considerable losers by such an operation.
The cure is in osr own hands. This competition must be met
and overcome in a fair fight with our opponents. As regards
America, the difference is due more to tgat talent and skill of
inventors who are always designing something new and at-
tractive, and it our manufacturers would only get out of their
old-fashioned ways and allow skill the same play here, there is
no doubt we could meet this competition easily, for it is no
secret that the English article, if not so attractive, has the ele-
ment of durability about it. The continental competition is
more serious we fear, as it is based on the decided advantage
which they enjoy in the matter of wages as well as the wonder-
full energy and push which they show in all foreign markets.
It is not to be expected that English workwen will acce, t the low
wages ruling on the contineut, and fortunately it is not necess-
ary, as it is geperally admitted that our labor is considerably
the more efficient of the two, still there is no concealing the
fact that even after all due allowance is made for this difference
wages in Engiand are relatively higher than on the continent.
Although we cannot but rejoice in the higher standard of com-
fort attained by our working classes during the last few years
we must also recognize the fact that if absolutely necessary they
may have to submit considerable reduction in wages to meet
that competition which is now been seriously felt in all bran-
ches of trade. It is fortunate for them that all articles of pri-
me necessity are now so low in price and there is little doubt,
if present hard times continue much longer, they will make
their mark on rents, prices of clothing, etc., etc.

Another serious matter affecting our staple trades is the
question of railway ratzs, rents, and royalties. These will
have to be dealt with soouer or later in accordance with the
spirit of the times. It is absurd to suppose that whilst every-
thing else suffers a serious reduction these important changes
are to remain fixed and unchangeable. To bear fairly on trade
the principle of the sliding scale ought to be introduced, so
that all may bear their fair share of bad trade and benefit
when the good tines coms. There islittle doubt, with a slight
readjustment of wages, railway rates, and royalties, all the
great industries of this country would be able to hold their own
in the great struggle which is now going forward, and the end
of which does not seem very close at hand.—[ London Iron
1 rade Exchange.

————r—

STRANGE BUT TRUE.

This is one of the curious things floating about : takea piece
of paper, and upon it put in figures your age in years, drop-
ping months, weeks, and days. Multiply it by two ; then add
to the result obtained to the figures 3,763 ; add two, and then
divide by two. Substract from the resalt obtained the num-
ber of your years on earth, and see if you do not obtain figures
that you will not be likely to forget.—Sc. Am.

- P ey

A varnish compound of 120 parts of mercury, 10 parts tin,
20 parts green vitriol, 120 parts water, and 15 parts hydro-
choric acid of 1.2 specific gravity furnishes a good coatting for
jron exposed to the wet.

——
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THE VICTOR CALORIC ENGINE.

The mechanical construction of the Victor engine is shown
in the sectional view. Though novel in form and adjustment,
the arrangement of the parts is extremely simple and effective.
Its general plan is entirely novel, as it is the first upright
double cranE hot air engiue ever introduced in the United
States, though the Victor engine has been in successful use in
England for some years. The piston chamber is entirely closed
at its lower end by the heater which is in the form of a drum.
Above the heater there are substantially only two working
parts—a main piston and a piston of peculiar construction
which acts as a combined displacer and regenerator. The main
piston runs up and down in the upper part of the piston cham-
ber which is surrounded by a water jacket and kept cool, form-
ing the cooling portion of the cylinder. This main piston does
not mateiially differ from an ordinary steam engine piston. 1t
is packed with steel rings so that there is no leather packings
to burn out, and the piston is as durable as any piston can be
made. The steel rings adjust themselves to wear on the cylin-
der so that there can be no leakage until the rings are worn
out, and they can then be replaced easily at trifling cost. The
lower piston or regenerator is composed of a flat cap which fits
the cylinder, and a few inches below this a cast iron conical
cap, which, when the piston is down, comes over the dome
shaped heater, while a thin iron cylinder connects the sides of
the upper cap and the lower end of the conical cap, while the
space thus formed between the upper cap, the lower conical cap
and the sides of the thiniron cylinder is filled with wire gauze.
The whole regenerating piston is kept together by the rod which
is screwed into the upper end of the lower conical cap, then
passes through the wire gauze, then through the upper flat cap
which is solidly fastened to it, tnen passes upward through a
stuffing box in the centre of the main piston, and then through
the guide which is bolted at the top of the piston chamber 1n
the form of a bridge. To this rod is attached its connecting
rod which is itself connected with the crank shaft and so im-
parts motion to the regenerating piston. There are small holes
in the top of the regenerating piston and also small holes in
the sides of the same piston near the bottom so that the air
may be forced in emall jets back and forth through the wire
gauze which fills the piston. Motion is imparted to the main
piston by a connecting rod attached at one end to the crank
shaft and at the other to the piston. The two cranks of the
shaft are set an angle of ninety degrees apart. These two pis-
tons—the main or upper piston, and the lower or regenerating
piston—are all the working parts within the piston chamber.
Both pistons are substantially made very durable, no more
liable to wear out than a steam engine piston, and if broken by
any accident can be quickly replaced at small cost. The lower
port of the piston chamber, below the water jacket, has our in-
terior lining of asbestos, which is made by rolling asbestos
cloth on a mandrel, and is hard and more durable than sny
metal. This is one of the novel and most valuable features of
the engine. Many compositions of metal have been tried and
patented for use asa lining to these hot air chambers in caloric
engines, but none have been fully satisfactory. The Victor
Engine Company hold an exclusive right to use the interior
lining of asbestos, as well as the exclusive right to use double
crank in combination with the two pistons described.

The engine is used with either gas or kerosene as fuel, and
can be adapted for coal. The dome form of the heater allows
the heat to be concentrated in the most effective way. In using
gas a Bunsen burner is used, as shown in_the diagram. Oue
gas tip or burner is used, but this is placed in a large cast iron
tube which opens to the outside of the base and at the inner
end extends npwards inside the dome of the heater. At the
upper end this tube is curved with wire gauze similar to the
gauze used in miners’ lamps. The gas tip is inside the tube
and seversl inches below. The air draws through the tube and
mingling with the gas from the gas tip, the combined gas and
air pass through the gauze and 1s lit on top, thus giving perfect
comlixaustion and great heat from a small amount of gas. The
flame strikes directly upon the top of the under side of the
heater, and whatever results of combustion there are passed
down the sides of the under part of the héater and up through
the chimney. No particle o? the results of combustion can
reach the interior of the heating chamber, so that the pistons
aro never clogged or made gummy. The heateris made inten-
sely hot and as the regenerating piston curves down over its
top, the air is quickly compressed upon a red hot surface and
a8 quickly expanded by the intense heat and drives the regen-
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erating piston upward with great force. As soon as this piston
starts upwards the hot air rushes through the perforations in
its side near the bottom, is driven through the wire gauze
which takes off much of the heat and then rushes in small lots
through the holes in the upper part of the same piston against
the sides of the cooling chamber and is quickly conled and con-
densed. A vacuum is created and at the same time the main
piston and the regenerating piston come together and the air
is forced down again throngh the wire ganze, taking up the
heat again when the same process is repeated. The expansion
of the air imparts force to each piston in succession and the air
is used over and over again with no change, except as a very
small portion of air is let in at each stroke from a small auto-
matic valve in the side of the engine. In this manner a larger
amount of force is developed than has befire been obtainable
from hot air. The No. 1 engine has but a six inch eylinder
and is only three feet — inches high, yet will force 300 gallons
of water per hour 50 feet high with small consumption of either
gas or oil. The heating chamber is made still more perfect by
an outside coating of asbestos cement. The engine runs at high
speed, the crank shaft making regularly 250 revolutions a
minute, and consequently a governor is required and used.
We believe no hot air engine has hitherto attained any such
speed and governors have therefore not been used on other hot
air engines. The engine has also a novelty in the shape of a
small Jever, which upon being moved allows the pressure to es-
cape and the engine stops, and which is simply closed when it
is desired to start the engine. The engine has been used in
England chiefly as a motor, and is intended to be used also as
a motor here, but the company have fitted some of their en-
gines to be used for pumping water by taking the pulley off
from the crank shaft and attaching a pump to the side. The
engine can, however, be used effectively in either way. It
runs noiselessly, swiftly and with great regularity. It issmall,
compact and solid, and seems in every respect to fill the re-
quirements as a practical working engine.—Chicago Journal of
Commerce.

WOOD CRYSTALS.

Chemical analysis has long since detected the presence of
various mineral substances— potash, soda, silica, etc.—in many
forms of vegetable growth ; and the main source of potash at
present, as of soda in former times, is the ashes of certain trees
and plants. It also appears, as the result of microscopic inves-
tigation, that many of these mineral salts retain or assume a
crystalline form even when imbedded in the solid portion or
bark of certain plants, as the microscope most unmistakably
reveals, Should it be proved that the form these crystals as-
sume is regulated or modified by the conditions aund character
of the growth which incloses them, it is evident that the fact
would be one of great interest to science, and of peculiar value
and service to the druggist, since it would enable him to deter-
mine the nature and purity of any medicinal bark or wood, by
examining a crushed sample under the glass, and comparing the
forms ot the crystals with those presented in a series of standard
plates. Thus the absence of the desired crystal, or the pre-
sence of others differing in form from the standard, would en-
able him to determine the nature and extent of the impurity or
adulteration. A new study is here opened up.

GIMLET-POINTED SCREWS OF 1755,

Mechanics of adult age can easily remember when gimlet-
pointed screws came into use within the last 80 years, super-
seding the blunt pointed ones before used, and the former have
been considered a modern invention. Bat we have lately seen
balf a dozen screws with excellent gimlet points, which were
taken from an old piano, and bear unmistakable evidences of
age, and of having.been made before screws were made by ma.
chinery. The piano is inscribed ‘‘Jacobus Kirckman, Fecit,
Londini, 1755,” and the screws are doubtless of that date. The
most curious point in the case is that after such screws as these
had been once made mechanics should have gone on using
bquare-pointed screws for nearly a century.— Worcester, Mass.,

azette.

—The Philadelphia Record says: Messrs Cockburn & Co., of
Newecastle, England, have introduced the Maxim.Weston elec-
trict light into the Backworth and Ashington and the Page
Bank collieries with complete success. This promises to lessen
the severe the casualties to which the collieries are sabject.




[October, 1885.

CANADIAN MAGAZINE OF SCIENCE

312

.

.ATOR FAN

ENTII

THE SMITH V

7

Fia.

F16. 8.




313

AND THE INDUSTRIAL ARTS.

October, 1885.]

CALORIC ENGINE.

“VICTOR”

THE

\\\\\\Q§§\

R 2 T
NN\

1f 21 LAAT IO S AT IS LELL L1112

Fig. 2.—Longitudinal Section.

SN
|/ /'f///

%

SoseSSRe S N

%

Fig. 1.~ Perspective View.

L




314

CANADIAN MAGAZINE OF SCIENCE

[October, 1885.

DIFFERENTIAL ENGINE.

This engine not only displays entire novelly of conception,
departing from the received practice both of steam and gas
engines, but obtain it results, so it is stated, with great eco-
nomy in the consumption of gas, and by the simplest possible
combination of parts. Compression gas engines have hitherto
been constructed in such a maner that they compress a certain
amount of gas and air, or gas, air, and residuum from a previ-
ous explosion, into a cavity in the end of the cylinder, ignite
this charge, and obtain work on the crankshaft from the in-
creased pressure due to the higher temperature during the
whole of one stroke or half a revolution, during which time
the charge is expanded to the original volume, After this the
whole contents of the eylinder are allowed to pass into the ex-
haust pipe at a pressure of 30 1b. to 40 Ib. above the atmosphere
and ata very high temperature. The well-known ““Otto” engi-
ne was placed before the public some seven or eight years ago,
and other engines followed it, possessing the same features in
these respects, that is to say, expanding the charge to the origin-
al volume in half a revolution.

Mr. Atkinson argues that substantially the utmost limit of
economy in any engine working in this manner was reached
in the “Otto” engine some years ago, and that, unless some
other system of working were introduced, no further economy
could be attained. The great source of loss in the ordinary
gas engine results from the cooling action of the cold-water
Jacket around the cylinder, and to reduce this, Mr. Atkinson
designed the engine shown in diagram in Fig. 1 to 4, and in
Elan and elevation in Fig. 5 and 6 on the next page, his object

eing to allow the gases to expand much more rapidly than usual,
and thus to be in contact with the cold cylinder wells for ashort
er period. Referringto the engravings, it will be seen that the
cylinder is open at each end, and is fitted with two pistons.
The are connected by doubled-ended levers and short con-
necting rods to one crank-pin. The short connecting rods are
an essential feature of the design, as it is through their action
that the peculiar differential motion of the pistons is obtained.
The pistons travel in"the same direction, but at very different
relative speeds ; when at the outer end of their strokes, they
remain almost at rest for nearly half a revolution of the crank-
pin, Lut travel rapidly when at the inner ends of their strokes.
When the two pistons have completed the strokes to the right
(Fig. 1), they almost touch each other, and have driven out
the products of the previous working stroke through a port in
the cylinder wall, so that the hot residuum that frequently cauaes
violent premature ignitions, is completely expelled. The
crank-pin is at this time on the left, and as it proceeds
towards the highest position, the left-hand piston moves rapid-
ly away from the other, leaving a space between them into
which gas and air are drawn in suitable proportions through a
self-acting suction valve. At this point (Fig. 2) the right-hand
piston travels past, and cleses the openings to the suction and
exhaust valves; and during the next quarter revolution the
Eistons again approach each other, compressing the charge

etween them to about 60 lb. pressure, the crank being now
on the right-hand side (Fig. 3). At the time of greatest com-
pression the left-hand piston passes the opening to an igniting
tube (Fig. 3), which causes the ignition, and an immediate
rapid working stroke is made by the right-hand piston, and is
completed by the time the crank-pin arrives at the bottom
(Fig.4). The exhaust port is now opened by the continued
travel of the piston, and the contents of the cylinder driven
out through the self-acting exhaust valve by the left-hand
piston, which is now in the position first mentioned, the com-
plete cycle being completed in one revolution.

The place between the pistons into which the ignited charge
expands, is nearly double the space into which the charge is
drawn, consequently the expansion is continued to nearly
twice the original volume, and instead of the exhaust being
emitted at 30 1b. to 40 lb., it is expanded down to 10 1b. or 12
Ib. It will be seen also that the total expansion to twice the
original volume takes place in one-fourth of a revolution as
compared with other engines which expand to the original
volume only in half a revolution, consequently the expansion
to the original volume is done in one-fourtb of the time, as-
summing the engine to run at the usual speed. The economy
to be gained from the extra expansion is obvious, while the
saving due to rapid motion of the piston was demonstrated in
the early part of 1883 by Mr. Witz, who made some experi-
ments with a view to determining the effect of increased rapi-
dity of expansion. In one series of experiments he used a mix-

ture of one volume of illuminating gas and 6.33 of air, a very

usual proportion in gasengines. This mixture was drawn into
an experimental cylinder and exploded, the piston being allowed
to travel at the rate of 1.7 metres per second, corresponding to
an ordinary piston spéed in a medium-sized gus engine, and
by means of the dingram he estimated the actual smount of
work done. He increased the speed of piston to travel 4.3
meters per second, or 2.54 times as fast, the same amount of
gas did 2.9 times as much actual work. This enormous increase
is chiefly due to the fact that the intense heat of combustion
is not allowed to continue so long in contact with the walls of
the cylinder, cooled by the water jacket. It is well known
that more than one-half of the total heat in the gas, even if
thoroughly consumed, is lost by transmission to the water. If
the work is done in one-fourth of the time, three-fourths of
this serious loss must be saved, the transmission of heat
through metallic substances being directly proportionate to the
length of time the differences of temperature exist ; hence the
great increase of power shown by Mr. Witz's experiments.

It is clear that Atkipson's ¢ differentiale’’ engine is a great
advance from a theoretical point of view, and from a practical
one we understand that the British Gas Engine and Engineer-
ing Company, of 11, Queen Victoria-Street, E. (!., who manu-
facture them, are prepared to guarantee a considerable saving
in gas.

From an inspection of the illustrations it will be seen that
the engine is extremely simple ; there is no slide valve, a fact
that any one practically acqnainted with the working of gas en-
gines will appreciate, nor 1s there any complicated substitute,
the working fluid being efficiently controlled by the pistons
passing the ports to the two self-acting valves, and the port to
the igniting tube ; in fact it is more simple than any steam
engine. There are no joints under pressure, no delicate passa-
ges, Do cams or eccentricts ; and it has only pistons and bear-
ings for the wearing parts.—Eng.

-

THE RATE OF RECESSION OF NIAGARA FALLS.

Writing to Nature, Mr. Edward Wesson, of Providence, R.
1., discu-ses the questinn of the rate at which the Niagara Falls
recede Southward, uses as a basis the outliness of the falls as
determined by the New York Geological Survey of 1842, the
United States Lake Survey of 1875, and by Thomas Fvershed
for the New York Commission in 1883. He finds as the mean
of the measurements of a number of sections along perpendi-
culars from the contone at the date of each survey, for the Ca-
nadian- falls, 23 feet per annum for the 33 years ending 1875,
74 feet for the 8 years ending 1883, and 2} feet for the 41 years
ending 1883, The American falls, meacured in ten sections,
gave a total mean recession of 37} feet in the 41 years ending
in 1883, which is at the rate of about 10 inches per year. Mr.
Wesson says: I do not know that I have seen any estimate
attempted of the relative volumes of water passing over the
two falls. From such imperfect data as I have referring to
depth and swiftness I should think that the rate of erosion for
each fall give some approximation to the volume of water dis-
charged over each ; that is to say, 2§ feet per annum for the
Canadian fall, 5.6 foot per annum the American fall,
would signify that the former pours over its brink three
times as much water as the latter. At the rates of
recession above shown it is evident that at no very remote age
the two falls were united in one, and the entire width was about
the same as that of the present Canadian fall alone. Moreover,
the mean width of the fall, from the time it commenced
its work at the ‘ hights, ” 7 miles below its present
position, according to Lyell’s statement as to the gorge of Ni-
agara River, was not greater than the present Canadian fall.
Adding together the present work done by both falls, we should
have about 8} feet per annum as the backward work performed
when the entire volume poured over single fall of the width of
the presnet Canadian fall. At this rate 10,000 years would
seem sufficient time for the cutting ont of the present gorge
terminating at the ¢ hights ’ toward Lake Ontario, instead of
Lyell’s estimate of 35,000 years. All attempts to calculate the
rate of movement proceed on the assumption that the hardness
of the limerock aud shale, the volume of water and the height
of the fall were for the whole distance much the same as they
now are ; I merely nse these same assumptions. It in no wise
reflects on Lyell’s judgment that he should have erred so great-
ly in attempting to estimate the rate of regressing, while yet
the contour of the fall at different periods had not been ﬁxedJ
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by triangulation. He was ever the first to lay aside a conjec-
ture when he could lay hold of something more solid in its
stead, and it was by his candor and sound judgment in discus-
sing natural phenomina that my interest in such matters was
awakened. The statement made by him that Hooker, his guide
in 1841, reported that an indentation of 40 feet had been made
in the American fall since 1815 seems to contain the basis on
which he estimated the rate of regression for both falls, as this
amounts to a little over 1 foot per annnum. A reference to
the results given by me show this to have been approximately
correct for the mean rate at the American fall, but wholly inap.
plicable when applied to the much more important Canadian
fall. A consideration of his section of the Niagara River leads
me to suppose that the falls in the earlier part of their history
worked even more rapidly than now in undermining the
brink.—Chic. Jour of Commerce.

IMPROVED TRACTION ENGINE AND CRANE.

At the recent Agricultural Show, Preston England Messrs.
Aveling and Porter, of Rochester, had a large collection of
engines, and among them an exceedingly handy crane engine,
of which we give a perspective view, from Enginecring. This
engine, which is rated by the makers asa 6 horse, has done
excellent work in getting exhibits into position, the crane with
which it is fitted being capable of lifting Joads of three tons,
and both lifting and slewing by power. The arrangement of
the gear is ingenious, The hoisting barrel is mounted on the
crane jib, and is geared to 2 pinion running on the vertical
around which the jib slews this pinion being fixed to a sleeve
having a disk cost on it es shown. This disk is situatetl bet.
ween two other disks, that above it being made solid with the
bevel wheel té which the hoisting motion is communirated
from the engine, while the lower disk is fixed on the ceutral
spindle forming the crane post, this spindle carrying at its
upper end a quadrant geared into by a worm as showu, this
worm giving the slewing motion. To the central disk first
mentioned is fixed a bracket forming the fulcrum of a pair of
levers actuating friction clutch gear as shown, these levers
when depressed causing the central and upper disks to be
frictionally connected and thus making the hoisting motion
available, while if raised the levers frictionally counect the
central and lower disks, so forming a brake by which the load
is upheld. The hoisting and slewing motions are both driven
from a diagonal shalt which extends to the rear of the engine,
and which is geared to the crankshaft so that it is always run-
ning while the engine is in motion. On this diagonal shaft
are carried two bevel pinions, one giving the slewing motion
to the right and the other to the left ; by an arrangement of
taper keys actuated by a clutch lever, either of these pinions
can be driven as desired, and the load may be slewed in either
direction, while the hoisting or lowering is going on. The
whole arrangement is exceedingly neat and convenient and the
engine is capable of doing a vast amount of work. Itisshown
fitted with one of Priestman’s diggers, which it is well adapt-
ed for working. With one of these diggers the engine has un-
loaded easily 70 tons of coal from a barge in a day of eight
hours.—Sc. Am.

THE ALACRITY.

The Alacrity, twin screw steel dispatch vessel, 1,400 tons
displacement, which recently arrived at Portsmouth from
Jarrow-on-Tyne, where she was built by the Paluier Shipbuild-
ing Company, has just completed her highly successful series
of steam tr.als in the Solent. The trials were conducted by
Mr. J. P. Hall, on bebalt of the contractors, and among those
Present on the occasion were : Mr. Bakewell, from the Admir-
alty ; Commander the Hon. F. R. Sandilands, in command of
the ship : Mr. Alton, Chief luspector of Machinery ; Mr. Con-
nor, of the steam department of the dockyard ; and Mr. J.
Swmith, chief engineer of the ship.

The Alacrity is a sister ship to the Surprise, the only mater-
ial diff-rence being that her bunker capacity is somewhat less.
She will carry 875 tons, as compared with the 400 tons of the
Surprise ; but even this reduced quantity will enable her, it is
supposed, to steam 15 knots for about 14 days. Thu vessel 18
propelled by two sets of compound engines, each having a high-
pressure cylinder, 26 inches in diameter, and one low pressure
cylinder, 50 inches in diameter, with a stroke of 34 luch.es.
The main engines are horizontal each pair being fitted with

a horizontal air pump driven from the crank shafts. Her crank
shafts are of Vickers steel, while the proneller shafting and the
cylinder liners are made of Whitworth fluid compressed steel.

The propellers themselves are composed entirely of gun
metal. There are two large horizountal condensers, formed also
of gun metal, the water being circulated by two pairs of cent-
rifugal pumps made by Allen. The fans and casings are like-
wite made whelly of gun metal. Thae pumps are fitted with
large suctions from the bilges, and are thus capable of dealing
with a considerable leak. Four special engines are provided
for feeding the boilers, while two others of similar desiga pump
out the hilges, and can also be employed as fire engines. The
main engines are fitted with steam reversing gear of simple
construction, and can be handled very easily. The piston and
other glands are packed with the new patent asbestos cloth
packing. Steam is provided by four steel boilers, two being 9
feet 6 inches in diameter, and two 10 feet 4 inches, the length
of all being 17 feet 6 inches. The working pressure is 100
pounds to the square inch. The stokeholes are fitted with
arrangements for forced draught, the air being supplied by
four centrifugsl fans, 4} feet in diameter, driven by an inde-
pendent engine. These are capable of maintaining an air
pressure equal to 2 inches of water.

The natural draught trial was made under favo-able au-pices
as regards weather, the immersion of the ship being 11 feet 2
inches forward and 10 feet 6 inches aft. The engines were
kept working at full power continuonsly for four hours, the
means of the observations giving the following results ; Steam
in boilers, 9263 pounds ; vacuum, 26 inches and 25 inches ;
revolutions, 121 and 120 in the starboard and port engines ;
horse power, 1,087 and 1,070 horsesin the two engines respect-
ively, thus showing a collective power of 2,157, equal to 157
more than the contract, with a fuel consumption of 21 pounds
per unit of horse power developed. Her speed realized was
16143 knots. At the four hours’ continuous trial under forced
draught very gratifying results were obtained without the en-
gine, to use an expression borrowed from the turf, turning so
much as a hair. The air pressure in the stokeholes did no
exceed an inch as measured by the water gauge, but with this
a perfect combustion was secured in the furnaces, and no want
of steam was experienced.

The mean pressure in the boilers on the occasion was 99°31
pounds, about equal to their full working pressure, the vacuum
251 inches and 245 inches, the revolutions 134:86 and 134°71
per minute. the horse power 1,565'73 and 1,807-34 in the star-
board and port engines respectiveiy, and the total collective
power indicated 3,178°07 horses, or nearly 200 beyond the cont-
ract. The two engines worked well together, but the mean
pressure in the cylinders of the port engine were somewh:.t
higher than those of the starboard engine. The fuel consump-
tion was 2°77 pounds per horse per hour, and the speed obtain-
ed on the mile was 17-956 knots. Favorable as were the results
extracted from the Surprise, as regards power, speed, and
economy of coal, they were exceeded by the performances of
the Alacrity. The engines worked admirably from first to last,
and, notwithstanding the enormnous piston speed, the bearing
showed no signs of heating.

On the conclusion of the run, the turning powers of the ship
were tested under full speed. Circling to starboard, the circle
was complsted in 4 minutes 5 seconds, the port circle being per-
formed in 4 minutes 24 seconds.

The approximate diameters were 560 and 700 yards, or about
from six to seven lengths of the ship. At the end of the trial
the Alacrity returned into harbor, when she will be completed
to replace the Enchantress as Admiralty yacht. As it propos-
ed, however, to arm her and her sister ship, the Surprise, with
six 5-inch breechloading guns and four 3-pounder quick-firing
guns, she will not be ready for the use of their lordships on
their forthcoming visits of inspection to the dockyards.— Lon-
don Times.

STANLEY says the length of the Congo river is 2,100 miles
and that the Mississippi and the Nile togsther would scarcely
equal its tribute of water to the ocean. From the mouth of
the river a steamer drawing fifteen feet can steam up 110 miles,
at which point a land journey of fifty-two milesis taken on ac-
count of the rapids. 'Then another standing or rowing voyage
of vighty-eight miles occurs, which is succeeded by a land jour-
ney of ninety-five miles. After that it is possible to steam up
another 1,060 miles. Along this route thirteen statious have
been constructed among peaceful tribes.
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MODERN LOCOMOTIVE CONSTRUCTION.
By J. G. A. MEYER.
FOURTH PAPER.—TRACTIVE POWER.

‘We now come to the consideration of the size of cylinders
neoessary to turn the driving wheels. Neglecting the friction
of the machinery, we may say that the cylinders with a given
steam pressure must be large enongh to afmost slip the wheels;
that is, to turn the wheels without advancing on the rails,
when the engine is attached to the heaviest train that it was
designed to haul. Or, in other words, if a certain amount of
weight is placed on the drivers to haue a given train, we must
design our cylinders so that a sufficient power can be obtained
to turn the wheels, and not more and not less, when the engi-
ne is attached to this train. This power which is necessary
to turn the driving wheels under the above conditions is called
the ‘ tractive power” of a locomotive. If the cylinders are
too small in proportion to the weight placed on the drivers,
then the engine cannot haul the train that it was intended it
should do with this correct weight on the drivers. If, on the
other hand, the cylinders are too large in proportion to the
weight place on the drivers, then the engine cannot employ
all its tractive power. In either case, there will be a waste of
material and steam. Here, then, we see that in a correctly-
designed engine there is a fixed relation or proportion between
its tractive power and the weight placed upon the drivers.
The tractive power is not only dependent upon the diameter of
the cylinders, but also depends upon the diameters of the
drivers, the length of stroke, and the mean effective steam
pressure per square irch of piston.

Before the tractive power of an engine can be calculated, we
must know how much of a resisting force is to be overcome.
In Fig. 8 we have represented a pair of cylinders and one of the
front pair of driving wheels in an eight-wheeled engine, such
as shown in Fig. 1. One of the cylinders in Fig. 8 is conneo-
ted to the driving wheel ; the other cylinder is connected to a
crapk fastened to the same axle, and not connected to a driv
ing wheel, because we have assumed that there is only one
driving wheel on the axle. Let us also assume that the cylin-
ders in Fig. 8, with fiames, valve gear and all necessary me-
chanism, are firmly fastened to blocks or a foundation, so that
this figure represents a complete stationary engine. The driv-
ing wheel is not to touch the track, but the whole engine is
set high enough co that a rope can be fastened to the lower
part of the driving wheel, in such a manner that when the other
end of the rope is attached to a train this rope will be parallel
to the track, as stiown. When this engine is set in motion in
a directior as shown by the arrow, it will haul the train towards
the engine. Now, the power that this engine exerts in doing
this is precisely the same as the tractive power of a locomutive
designed to do the same amount of work. Shounld the total
weight of this train be 1,000 tons, then, according to what has
been said before, it will take 7,500 pounds to move it, and there-
fore, the stress, or the pull on the rope, will be 7,500 pounds.

If instead of fastening this rope to the train, we pass it over
a pulley @, and attach a weight W to it, weighing 7,500
pounds, and, as shown on the dotted lines on Fig. 8, then the
stress or the pull on the rope wiil not be changed, but still re-
main a8 before, namely, 7,600 pounds, and therefore we con-
clude that the’power necessary 10 move the train is exactly the
same as the power necessary to hoist a given weight.

For the sake of clearness and simplicity, when calculating
the tractive power of a locomotive, we shall hereafter always
assume that ihe train resistance is represented by a weight A,
fastened by the means of a rope to one driving wheel, as shown
in Fig. 8, and that the cylinders must be made large enough to
be capable of lifting this weight.

But the reader may say that a locomotive has more work to
do than the stationary engine here represented, because the lo-
oomotive must move its own weight, which the stationary en-
gine has not to do.  This is true, but it must be remembered
that we are allowing 74 pounds for every ton of the weight of
train that is to be moved, and, as we have stated before, this
may be considered—and we do cousider it so—as not only
sufficient to move the train, but also sufficient to move the
weight of the locomotive and overcome the friction of its me-
chanism.  Yet we must again call the attention of the reader
to the fact, that any particular or given speed is not yet taken
into consideration ; we are simply proportioning an eugine ca-
pable of moving a train very slowly.

——————

The foregoing being thoroughly understood, the solution of
the following example will not seem so difficult :

EXAMPLE 4.—Find the diameters of the cylinders for an
eight-wheeled locomotive, whose total weight on drivers is 20,
600 pounds, the diameter of the driving wheels is 45 inches,
the stroke 20 inches, and the mean effective steam pressure 90
pounds per square inch of piston area. ( The writer believes
that for the mean effective steam pressure 90 pounds per square
inch is a good average, and this will always be adopted unless
otherwise stated.)

From what has been said before, we know that the total ad-
heasive force will be ome-fitth of the weight placed on the
drivers ; hence the total adheasive force will be one-fitth of 20,
000, which is equal to 4,000 pounds. We have also seen that
the adhesion is equal to the train resistance ; hence the weight
W, in Fig. 8, which represents the train resistance, must weigh
4,000 pounds. Now, all we have to do is to find the diameters
of the two cvlinders, as shown in Fig. 8, capable of lifting this
weight of 4,000 pounds ; and so for all locomotives, when the
total weight on-drivers is kuown, no matter how many driving
wheels are to be placed underan engine, we always assume that
the train resistance is represented by the weight #; that all
this weight, or train resistance, is applied to only one driving
wheel ; and that the twe cylinders must be made large enough,
so that their combined effsrt will be capable of lifting this one
weight W, which in all cases will be one-fifth of the total
weight placed on all the drivers, because wo have assumed that
the adhesion is one-fifth of the total weight placed on the driv-
ing wheels.

In our example, as we have already seen, this weight W is
equal to 4,100 pounds, and the diameters of the driving wheels
45 inches each. 'When the wheel has made one revolution, the
weight W will then have been raised through a distance equal
to the circumference of the wheel, and thiy ciicuuterence of
is 141.37 inches, or 11.78: feet.

Io raising this weight, a certain amount of energy must be
expended ; and to know exactly how much has been expended,
we must compare it to some standard or unit of energy.

'T'he small exertion that is required to raise or lift one ponund
one foot high is called the unit of energy or foot-pound ;hence,
if two pounds are lifted one foot high, two units of energy have
been expended, or if five pounds are lifted one foot high, five
units of energy have been expended ; and, if the five pouuds are
raised five feet high, then 25 units of energy have been expen-
ded ; because, to raise the five pounds through the first foot,
five units of energy will be required ; to raise them through
the second foot another five units will be required ; the same
for the third and so on up to the fifth, makiug a total of 25
units of energy or foot-pounds.

In our, example a weight of 4,000 pounds must be raised
11,781 feet high. To raise this weight through the first foot,
4,000 units of energy or four pounds will be required, to raise
it through the second foot, and again the same through the
third foot, so on until the height of 11.781 feet has been reached ;
therefore, the total number of units of energy, or foot pounds,
that must be expended to raise this weight through a distance
of 11,781 feet is 4,000 x 11.781 = 47,124 foot-pounds. And
so for all engines we muitiply the weight, /7, in pounds,
which represonts the adhesion, by the circumference of the
wheel in feet, and product will be the number of foot.
pounds or units of energy that must be expended during the
tima the wheel makes one revolution.

But the energy necessary to raise this weight is derived from
the steam pressure in the cylinder, and since the mean effective
steam pressure per square inch of piston is already given —na-
mely, 90 pounds—it only remains to muke the eylinder of such
a diameter that we can obtain 47,124 units of energy for every
turn of the wheel with a weight attached, as shown in Fig .8,

But now notice the fact that during the time the wheel makes
one tura, raising the weight 11,741 feet high, the piston travels
through a distance equal to twice the lengch of the stroke being
20 inches, the piston iravels through a distance of 40 inches,
or 3.33 feet. During the time that the piston travels through
a distance of 3.33 feet, 47,124 units of energy or foot-pounds
must be expended, and therefore, dividing 47,124 by 3,83

47,124
feet, we have

= 14,151 foot.pounds. This last answer
3.33 ‘

simply means that in order to raise the 4,000 pounds weight
through a distance of 11.781 feet the weight being attached to
the wheel, as shown, will require as many units of energy as to

1
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raise a weight of 14,151 pounds 3.33 feet high, the weight being
attached directly to the end of the piston rod, as shown in
Fig. 9.

Now, it must be readily understood that the mean effective
steam pressure on each square inch of piston will lift a portion
of this weight of 14,151 pounds, and the amount that the pres-
sure per square inch of piston will lift is 90 pounds, hence, di-

14,151
= 157.2

viding 14,151 pounds by 90 pounds, we have
90

square inches. This means that the total piston area must be

157.2 square inches. But we have two cylinders ; therefore

157.2
——— = 78 6 square inches in the area of one piston ; and a

piston having an area of 78.6 square inches, must be 10 inches
diameter. Hence a locomotive having four driving wheels,
with 20,000 pounds placed upon them, the driving wheels being
45 inches in diameter, and a meam effective steam pressure of
90 pounds per square inch, will require cylinders 10 inches
in diameter and 20 inches stroke.

Here we have calculated the diameters of the cylinders suita-
ble for a given weight placed on the drivers. We may reverse
the order of calculation, and find the necessary weight that
must be placed on the drivers, when the dimensions of cylin-
ders and diameters of driving wheels are given.

ExAMPLE 5.—The diameters of each cylinder is 10 inches ;
stroke, 20 inches ; diameter of driving wheels, 45 inches ; mean
efiective steam pressure, 90 pounds per square inch of piston.
What is the tractive power of such an engine? And how
much weight must be placed on the drivers?

The area of a piston 10 inches in diameter is 78.54 square
inches. Multiplying the area of the piston by the steam pres-
sure per square inch, we have 73.54 X 90 = 7058.6 pounds
total steam pressure on one piston ; but there are two pistons,
hence 7068.6 X 2 = 14137.2 pounds, which is the tota! steam
pressure on both pistons. The stroke is 20 inches, and during
the time that the wheel makes one turn, the piston has traveled
through twice the length of the stroke, hence 20 X 2 = 40
inches, or 3.33 feet, which is the distance through which the
piston has traveled duriug one revolution of the wheel. Mnul-
tiplying the total steam pressure on thé pistons by 3.33 feet,
we have 14187.2 X 3.33 = 47076.876 foot-pounds, or units of
energy the cylinders can exert during one revolution of the
wheel* The driving wheels are 45 inches in diameter, hence
the circumference of each wheel will be 141 37 inches, or 11,
78 feet.

A CURIQUS OPTICAL ILLUSION.

Which is the tallest of the three persons figured in the
annexed engraving ! If we trus to our eyes, we shall certain-
ly say itis No. 3. But if we take a pair of compasses and
measure, we shall find that we have been deceived by an opti-
cal illusion. It is No. 1 thatis the tallest, and it exceeds No,
3 by about 0:080 inch.

The explanation of the phenomenon is very simple. Placed
in the middle of the well calculated vanishing lines, the three
silhouettes are not in perspective. Our eye is accustomed to
see objects diminish in proportion to their distance, and seem-
ing to see No. 3 rise, concludes therefrom that it is really taller
than the figures in the foreground.

The origin of the engraving is no less curious than the en-
graving itself. It serves as an advertisement for an English
soap manufacturer, who prints his name in vanishing perspec-
tive between each of the decreasing lines, and places the cut
thus formed in a large number of English and Americin news-
papers. The soap merchant completes this curious advertise-
ment by giving a name to the three figures. No. 1is Lord
Churchill, No. 2 is Salisbury, and No. 3 is Gladstone.—
La Nature.

ROLLED gold is thus manufactured : An ingot of brass is cast
and while it is yet hot a thin layer of gold alloy is poured upon
it. When the ingot thus covered becomes cold it is forced be-
tween steel rollers until a long thin ribbon is producel, of
which the prcportion of gold and brass is, of course, the same
as that of the ingot. The percentage of gold is of:en reduced
very low——3sometimes to two and three per cent. Tais rolled
gold in cheap bracelets and watch chains lasts for ten years.

HOW SMOKE IS FORMED.

The following are the views of a correspondent in the Lon-
don Iron on this subject .

‘1t is well known to every one that when fresh coals are
placed on a fire in an open fire-grate, smoke arises immediately
and the cause of this smoke is not very far to seek, as it will
be easily understood that before the fresh coals were put upon
the fire within the grate, the glowing coals radiated their heat
and warmed the air above, and thereby enabled the rising
gases at once to combine with the warmed air to produce com-
bustion ; but when the fresh coalsare placed upon the fire they
absorb the heat and the air above remains cold.

‘‘ By gases, I mean the gases arising from coals while on or
near a fire ; and it may not be known to every one that we do
not burn coals, oils, tallow or wood, but only the gases arising
therefrom. I can make this clear by the lighting of a candle,
which will afford all the information required. By lighting
the candle fire is set to the wick, which by its warmth melts a
small quantity of tallow below ; and this melted tallow is dir-
ectly absorbed by the capillary tubes of the wick, and thereby
so very finely and thinly distributed that the burning wick has
heat enough to be absorbed by the small quantity of dissolved
tallow to form the same into gases, and these gases burning,
combined with the oxygen in the atmosphere, give the light of
the candle. A similar process is going on in all other mater-
ials ; but coal contains already about 17 per cent. in weight
of gases, which liberate themselves as soon as they get a little
warm. The smaller the coal, the more rapidiy will the gases
be liberated, so that in many cases only part of the gases are
consumed.

“To return to the subject, the fact is that the volatile ris-
ing gases from the coal cannot combine with the cold air for
combustion, still a combination does take place in the follow.
ing way : The cold air in the act of combination, absorbs a
part of the warmth of the rising gases, which they cannot
spare, and therefore must condense, so much so that all par-
ticles are formed, which aggregate, and are called smoke, and,
when collected, prodnce soot ; but so long as these particlesand
gases are floating they cannot burn or produce combustion, as
they are surrounded by a tin film of carbonic acid. It is only
w.}ét;u collected and the acid is driven off that they burn ra-
pidly.

“l have now shown that cold air is the cause of smoke,
which may be greatly reduced by care. In the open fire-grate
the existing fire ought to be drawn to the front of the grate
and the fresh coal placed behind or on the back of the fire.
The fire in the front will then burn more rapidly, warm the air
above, and prepare the rising gases for combustion. In this
way smoke 18 diminished, as the gases from the coals at the
back rise much more slowly than when placed upon the fire
and the air partly warmed. The same process may be applied
to kitcheners, thereby almost entirely preventing smoke after
the first lighting. For stoves and boilers, warm air may be
produced for the entire combustion of all gases.”

Discellancons Fotes.

—THE Trinity House committee, has, for the past twelve
months, been making experiments to decide upon the relative
merits of gas and electricity as lighthouse illuminants. It has
been found that, for ordinary purposes mineral oil is the most
suitable and economical illuminant, while for p:0 ninent points,
electricity affords the greatest advantages.

SMALL articles, such as clock, drawer, piano tuning and door
keys, rings, buckles, spurs, etc., are made of cast iron in sand
moulds, exactly as the most inassive castings are turned out.
Ornamental “ steel *’ articles, such as hair pins, shawl clasps,
etc., are made of cast iron. So small are some of these castings
that it takes more than one hundred to make a pound, and the
sand used must be carefully sifted to fiad all the results of the
day’s casting.

THE population of the State of Nevada has dwindled down
to 12,000 in consequence of the collapse of the mining interest,
and there are scarcely enough inhabitants left to maintain a
State governruent, The saltpetre beds, however, may induce
a fresh immigration, and add to the population. The deposits
are very favourably situated for working, being in the vicinity
of a rich farming country, with an abundant supply of wood
and water close at hand.
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