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Tue PROPRIETORS have great pleasure in informing
the Subscribers to the ScienTIFic CANADIAN, and the
Public in general, thatarrangements have been made
by which Pror. Bovey will undertake the editorship
of this Magazine at the beginning of the New Year,
when the name of the publication will be changed to the
Canadian Magasine of Science and the Industrial Arls.

Every effort will be riade to render the publication
a useful vehicle for the conveying of information
respecting the latest progress in Science and the Arts,

It is hoped that the Macazine will also be a
medium for the discussion of questions bearing upon
Enginecring in its various branches, Architecture, the
Natural Sciences, etc., and the Hditor will gladly re-
ceive communications on these and all kindred sub-
jects. Any illustrations accompanying such papers
as may be inserted will be reproduced with the
utmost care.

The First Number will contain, among others,
articles on Technical Education by J. CLARKE
Murrav, L.L.D.; on Cable Traction for Tramways
and Railways by C. F. Finpray, M.A., Associate
Memb. Inst. C.E.; and on the Transit of Venus by
ALEXANDER JoHNSON, LL.D.

A space will be reserved for Notices and Reviews
of New Books, and Resumes will be given of the
Transactions of various Engineering and Scientific
Societies.

The PaTeENT OFFiCE RECORD will continue to be a
special feature of the Magazine; and will be pub-
lished as an Appendix to each number. The
Illustrations, however, of the New Patents will be
considerably enlarged, so that each invention being
more easy to examine will be made clearer and more
intelligible to the general reader. ‘This RECORD gives
information of the greatest value to engineers, manu-
facturers, and to all per§éns interested in the different
trades.

In view of these gteat improvements the subscrip-
tion price will only be 82.50, payabie in advance,
and it is confidently anticipated that a large increase
will be made in the number of subscribers,

The efficiency and success of the Magazine, the
only one of the kind in Canada, must in a great
measure depend upon the hearty co operation and
support of the Public.

NoTe.—All communications relating to the Edito-
rial department should be addressed tothe Editor, 31
McTavish St., Montreal. - .

All business communications, subscriptions, and
payments to be addressed G. B. BuRLAND, Manager,
BurrLanp LitHoGrapHIC Co., 5 & 7 Bleury Street,
Montreal.

Advertising rates will be given on application to the
* Office of the Company.
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TECHNICAL EDUCATION.
BY J, CLARK MURRAY, L.J.D.

Anour a century ago Samuel Johnson declared that
# education was as well known, and had long been as
-well known as ever it could be.” This effervescence
of his habitual dogmatism was excited by the appear-
ance of a new treatise on education ; but in spite of
the impatience with which the subject was thus dis-
missed long ago, the world in goneral find that a great
deal remains to be said om it, which is caleulated to
interest still, Among the questions which continue to
be discussed in connection with tho subject, there is
one which becomes more complicated every year by the
porpetual increase in the range of studies cvor which
sducation may extend. It is common to distinguish
the etudies of an educational course into two classes ac-
cording to the immediate ends whiclt they have in
view. Some studies look merely to the character of
the porson who is being educated, and their chiel end
is aimply to develop to a state of vigour the powers
with which he is endowed, so that he may be able tv
apply these effectively to any duties to which hie may
be called in life. These are what are coinmonly vn-
derstood by lilberal studies. There is another class,
however, whose primary object is to communicate to
the student such special training as may fit him for
the particular occupation in wiich his life is to be
principally spent.  Such studies are distingaished as
professional,

No one demes the essential importance of lilieral
culture in human education ; but it has been too often
assumed that the necessity of liberal culture requiies
us to exclude all pro.essional considerations, or at least
justifies us in restricting an educational course, cither
wholly or mainly, to studies that can never be of any
gervice in the subsequent occupations of life. It must,
of course, be acknowledged that many studies, like
some controversies 1n meduuval metaphysies, which are
comparatively trivial in positive worth, may yet, by
the enthusiasm of the scholar, b made the means of
developing a high degree of intellectual acuteness and
power ; but there is no veason to suppose that an equal
culture might not be obtained in the study of sciences
which admit of innumerable applications to the security
or the enjoyment of life. 1t i3, therefore, worthy of
consideration, whether strictly professional studies
might not receive a more prominent recogaition, even
in those academieal regulations which aim merely at
liberal education,

But whatever may be the value of professiomal
studies in a system of liberal education, for professional
purposes they are, of course, altogether indispensable.
Now, among professional studies an obvious distine-
tion may be drawn. Some of the oceupations of life
have a permanent material product in view; and the
education which is designed to prepare for these, is
commonly distinguished by the term fechnicud, when
used in its wost restricted semse.  Trchnical is origin-
ally a Greek word for e, tijicial, and therefore it de-
scribes appropriately any process by which the art of
man transforms a product of mnature. Now, all such
material products of human art imply the use of a ma-
terial instrumentality,—a tool, a machine, or other ap-
paratus, as well as the raw substance which is to bo
transformed. Accordingly, all technical education im-
plies a training in the use of such instrumentality,—a

——

practical knowledge of the natural properties by which
it i3 rendered serviceable to man.

1t is too often forgotten that the primitive instru-
mentality of man,—the instrumentality, without which
all others are valueless,—is his own physical organism.
Again an etymological rominder may not be out of
place: Organ io merely a Greek word for instrument,
The technical education of men ought therefore, to be-
gin with the training of their bodily organs. The
hand is, of course, the organ chiefly—in fact, almost
oxclusivoly—employed in the production of human
art. We Jandle our tools and machinery ; we mani-
pulute our apparatus; and all our produclions even
when claborate machinery is employed, are described
a8 manwfactures, as if made entirely by the hand. The
psychologist and the anthropologist alike know the value
of this organ in discovering the mechanical forces of
nature, and in making them subservient to the humaa
will.  Siuce the time when, twenty-three centuries
ago, Anaxagoras declared that ¢ man is the most intelli-
gent of animals because ha has hands,” it has been evi-
dent to science that there is no other external organ of
the body, in which we stand so decidedly superior to
the luwer amimals, Ior the general purposes of human
life, therefore, an education must be defective, which
overlooks altogether the training of the hand; and it
may be fairly pleaded that such a traiping ought to form
a part of even a purely liberal culture. One may ac-
cordingly join with full sympathy in the Jamentations
of Mr. Rusgkin and others over the neglect of manual
gkill, even though one may refuse to charge it upon
the extended use of machinery, or to encourage a re-
trogade movement which would require men to pro-
duce by the hand articles which a machine can turn
out at immeasurably less cost of labour, and with more
certainty of mechanical exactness. The very instrumen-
talities, which human art employs in its productions,
give plenty of scopo for skilful bandling, and demand
therefore an education which shall refine the sensibility
of the manual muscles. Fortunately this is a training
which may be begun even in the nursery, and does not
exact that unnatural stimulation of the brain, which
oxerts such disastrous results on the general health by
prematurely adopting other modes of early education.
The exercise of his little mind in the intelligent direc-
tion of a tool is a kind of labour on which the child is
always ready to enter with zest, and therefore with
little chance of unnaturally overstraining any of his
powers. Every opportunity may therefore he wisely
afforded to gratify the childish craving for the use of
pen and pencil and brush ; and even the handling of
sharp-edzed tools may, with some simple precautions,
be profitably encouraged at a very early age.

All the instruments, which man employs, are but
embodiments of natural forces, and all the forces of
nature work in accordance with invariabie laws. To
use an instrument, however clumeily, in the production
of any object, implies at least some vague knowledge
of the Jaws governing the forces that are embodied in
tho instrument, but perfect accuracy in the operation,
and certainty as to its result, can be attained only
when a vague knowledge has made way for exact
science. Even the common tools, which have bheen
the familiar benefactors of man from a period anterior
to the dawn of history, depend for their efficiency upon
the accuracy of his knowledge regarding the pro-

perties of matter, by which they work their results.
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The advance from stone implements to bronze, from
)| bronze to iron and steel, by which the progreas of
civilization has been marked, is indicative of man's
incressing acquaintance with the force of the material
world,

If even the simplest instramentalities, without which
human life could scarcely be rendersd endurable, do-
rive an increased efficiency from the exactness of the
science with which they are used, it is evident that
there musat be an infinitely larger sphere and a more
imperative domand for such exactness of science in the
vse of the complicated machinery, which has expanded
to its enor.oous proportions the industrial production
of our day. It isa fact which is remarkable, although
on reflection not unintelligible, that the extended ap-
plication of machinery, instead of lossening the de-
mand for skilled labour, bas only led to increased re-
quirements in reference both to its quantity and its
quality. To handle a complicated machine oven with
safety, requires a considercble amount of techuical
gkill; to work it with economy, requires stiil more ;
and the deplorable accidents, as well as the deplmable
waste. by which industrial occupations have Lz2en in
the past, and still are in many cases, accompanied, are
generally due to inadequacy of technmical training
rather than to any moral want of conscientious care.

The accidents, arriving from ignorance of the forces
at work in the machinery and materials of modern in-
dustries, are suggestive of a fact involved in the com-
plicated civilization of our time. In consequence of
the numerous and elaborate applications of practical
science to the conveniences of human life, men are be-
coming more and more dependent on each other for
the advantages uf the technical knowledge which they
severally possess. Accordingly the enjoynent of the
very beuefits, which science s conferring on mankind,
renders it every day more and more imperative that
those, who profess to perform any work, shall be
adequately equipped for porformance by a previous
technical education. The vast increase, which the last
few years have witnessed, in schools of technology,
and in the numbers of men eager to obtain their ad-
vantages, affords a reasonable gro.nd for the hope that
a technical preparation witl, in the near future, become
a compuleory provision for all the more important in-
dustries of human life,

CABLE TRACTION FOR TRAMWAYS AND
RATLWAYS.

LY €. FARQUHAR FINDLAY, M.\, C.E,

Tracriox by means of a rope and stationary engine
was the way in which steam power was first applied
to locomotion, though it is only recently that it has
beeu utilized for passenger transport on a large scale.
George Stephenson’s opponents went so far as to main-
tain that no locomotive engine could be made which
would haul its own weight up a moderate grade cven
without any cars attached. The triumph of the loco-
motive has however beex so complete, and its manu-
facture has been brought to such a pitch of perfection,
as to blind even those most accustomed to study the
broader aspects of such questions to the fact, that there
are special cases, and those of tho greatest importanes,

in which a stationary engine and cable have an im-
menss economical advantage over any form of locome-

AND THE INDUSTRIAL ARTS.

tive, besides baing free from many of its ohjectionable
foatures. The case of most common occurrence to
which cablo traction is applicable is that of a road of
moderato straightness on which there is a traffic re-
quiring cars at frequent intervals, Not to go here
into details, there are two great sources of cconomy i
tho cable system as compared with any kind of loco-
motive, steam, olectric or other; firstly, the avoidance
of all the dead weight hauled ovor the road in the
shape of ongines, boilers, cte., and otherwise required
in order to give sufficient adhesion to the driving.
wheels of the locomotive. In the case of a street rail
road operated by any form of locomotive it would be
a fair case to suppose a car weighing with its full com.
plement of 30 scated passengers 12,000 1bs., to be
drawn by a locomotive weighing 12,000 lbs. DBy
getting rid of the locomctive we should here save 50
per cont. of the total ~veight hauled over the track ; in
other words the mass moved would be reduced from
800 1bs. per passenger to 400 1bs., ete., and the only cot-
responding increase would bo the weight of the cable
itself, which is trifling in comparison and carnvied in a
cheaper way, viz, by pulleys with fixed bearings,
The second saving is in substituting stationary engines
and boilers, with the modern coalsaving appliances,
for 2a number of locomotives. Where cirs run at in-
tervals of a few minutes the saving from these causes
is so great that the consumption of fuel with a station.
ary ongine and cable would not be more than 1-10th
of what locomotives would take to do the same work,
aud possibly a good deal less. As, in most parts of
the world locomotive traction is cheaper than animal
traction, the economy of the use of the cable over the
use of horses or mules would be equally great under
favourable circumstances.

This being the case, the question will be naturally
asked how it cames to pass that o means of traction
apparently so simple and straightforward is only now
coming into any general uso. The answer is that
there are two practical dufficulties to be confronted in
adopting cabloe traction, which have until recently
seomed to be prohibitive. First, the case, as before
said, to which cable traction is most markedly applicable
is that where a frequent succession of cars or trains has
to be run. Ib any special case by studying all the
circumstances it could bo determined just what frequen-
cy of cars would make cable traction cheapor than thi
by animals or locomotives, but probably with morlerate
grades, and circumstances otherwise grdinary, cars must
be run at a headway of somswhere belween 5 min,
and 15 min., to give the economical advantage to the
cable. Now this case only arises in the streets or
auburbs of a large city and this i< just the case wherea
running cable, except far overhead, or concealed uader-
ground, would be impossible, k-causa of the other traffic
along or across the road. Secondly, no prectical means
were ever known by which a car csuld be so attached
to an oendless moving cable that the ear cou!d start and
stop at will, without jerk, uvless the cable were stopped
also. The first of these difficulties wvuld be aveided
by making use of the modern idea of the elevated rail-
road to which we shall have to refer hereafter, but
this would not meet the requiroments of our cities
oxcopt in special cases. The first intimation of the
practical solution of the problem, as regards ordinary
streat travel, of which we have any knowledge is con-
tained in a patent granted in the United States to
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- E. §. Gardner, of Philadelphia, in 1858, in which he

proposes to construct, batween the tracks of a city rail-
road, a tunnel, along the crown of which is a siot opon
to tho street. In this tunnel is to ba carried, on pul-
leys, an ondless moving rope to be connected with the
v2r by a machine passing threugh the slot. e does
not specify the construction of this machine, The
means of overcoming the sceond difficulty were, in
prineiple, first put forward, as far as we know, by
Gen'l Beauregard of New Orleans, who in 1869 patent-
od a form of grip, for uso in connection with an over-
head travelling rope, in which there were two jaws en-
closing the rope and by closing the jaws on the rope
or oponing them, the car which carried the grip, would
move with the rope or stand still letting the ropo pass
treely through, Deauregard’s invention was put in
uperation at New Orleans but never became a practical
success and from his patent he would not appear to
have understood the novelty and value of this feature
in his Grip, viz, the jaws controlled from the car to
clatel and re? so the cable at will, Probably in the
form his railway took—with the cable carried like a
telegraph wire on poles above the car—the grip will
never be used, but the simple idea it containsg which
wo have just mentioned, taken along with the equally
simple idea of Giardner’s patent, form the only absolute-
Iy essential features of the cable system as now in use
on street railroads.

The details of the methods in which these two prin-

" ciples are applicd may he endlessly varied and have

peobably not yet reached their final form, for, like many
other valuable inventions, they have not received any
attention from scientific engineers till their success has
been already estab'ished  Probab's (lardaer's under-
ground cable was ridiculed twenty years ago as much
as the “ movable sidewalk” or any other of the thou-
sand and one fanciful inventions patented overy year.

The first successful application of the cable to streev
use was on the Clay St, ILill R, I of San [raucisco,
of which My, A, C, Hallidie is president, T'his road is
too steep to be successfully worked by horses, and Mr.
Hallidie conceived the idea of applying to it some
modification of the wire rope railways in cowmon use
for transporting ore from mines for shipment, placing
the rope in an underground tube as in fiarduer’s pro-
posed plan.  The cnterprise appears to have met with
a good deal of discouragement, as was ozly natural per-
haps, from its novelty, but Mr. Hallidic has convinced
his friends of the practicability of the szhewme and after
a good deal of deluy it was finally opened in 1873 and
met with the suceess it deserved for the pluck and en-
terprise displayed in the undertaking. No sooner was
its success practically established than other lines of
the eame kind were bwlt on the steep hill sides’ over
which San Francisco spreads, snd the economy of the
system over horse traction became so evident that, one
by one, the horse milroads on the more level streets
were corverted into cable reads.  Mr. Hallidie’s ideas,
however, were discarded on most of these roads both
in the construction of the tnbe and the design of the
grip. Other inventers came out with improvements
on the Clay St. ILll plans and a good deal of litigation
ensned, Weare not going to enter on the unprofitable
discussion of questions of priority of invention, and in-
deed it is at present impossible for us to do o even if
we wished to decide some of them. 1t isan undoubted
fact that Mr. Hallidie patented the first grip that was

over used with practical succoss for a cable road of this
kind, and also that he deserves great credit for the per-
sistenco with which he r zed tho construction of the
Clay St. Hill Ry., and probably his merits as ono of
the pioncers of the system would not have beon dis-
puted but for tho fact that ha has denied to others en-
guged in the same work, any share of credit for its

success and has put forward utterly untenable claims H

to control by his patents the system of traction by
means of an underground rope used in any way what-
over, A hundred inventors have been at work since
1873, and though most of their inventions, like moat

inventions of other kinds, are useless, yet some of them
are undoubtedly superior to Mr. IIallidie's inventions
for the same purposo and do not involve anything
discovered by Mr, Hallidie. Mv, Ilallidie can only
control the cuble system, we may be sure, by possessing
not the earliest but the best inventions on the subject
and the credit of having built the fi:st road of the kind
will not help him much unless he can build bettor
roads than other people. The most important step in
the development of the system of cable traction was
the adoption of it by the Chicago City Railway Co.
which operates 50 iiles of road aud carries more pas-
sengers than all the San Francisco roads together. In
the summer of 1880 they constructed tunnels for a
double track cablo road in State St., running from the
centro of the city to a distance of four miles southwards.
Engines and machinery were at the same time designed
for the subsequent working of cables on all their lines
from a single station about the middle of the State S,
line.

An engineor who had been cngaged on some of
the San Francisco roads was cmployed to carry
out the work, and in most respects, it has been a
deeided success. We give illustrations of the work on
pages 1, 5, 8, and 12, comprising a view of the grip
and a section of the roadway showing the con.
struction of the tunnel. The geip is different in some
respeets from any previously used and is probably
the best yet introduced, though still not perfect
in its action. The most notable advance in the appli-
cation of the system made at Chicago is the use of the
cable on curves. At San Francisco the roads were all
straight except one, where at a short curve the cars re-
leased the cable and running round by their acquired
momentum picked it up again on reaching ths tangent
line. At Chicago, on the ether hand, the cars pass on
a loop round several blocks, to pass from one track to
tha other without switching, The curves are of 45 ft.
radiug, and on this ““loop” there is a separate cable
travellivg at half the speed of the State St. cable and
driven by it. It is found that thecarscan be aperated
on this part of the line as well as on any other,

‘The only other company that has adopted the cable
system so far is the Union Passenger Ry. Co. of Phil-
adelphia which has built a line about a mile and a half
in length in the outskirts or the city near Iairmount
Paik, as an experimental piece, preliminary to introduc-
ing it in Market St., the chief street of the city, next
summer. Their plans are almost entirely different to
any previously tried, their grip being a new one, and
their turnel simply made of a cast iron tube 12 inches
in diameter. At the time of writing, this road is not
yet at work, but we believe the company has fully de-
cided to introduce the system on Market St. next year,
though the plan of their present road will probably
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be found to need some modification under the test of
actual practico. Other companies are contemplating
the construction of cable roads shortly and a atrong
company has been formed in London to introduce the
systom in Europe. Iu proceeding now to consider a
few of the points of inlerest involved in this system of
traction, the most important one and that which governs
more than any other the success of the road is the grip
as it has come to be technically called. In the carlier
forms of grip used in San Francisco the rope was grasped
botween pairs of rollers. In theso afterwards intro-
duced, as in that used at Chicago, the rope is grasped
botweon surfaces of some considerable length, in some
cases of metal and at Chieago of wood. [t is claimed
that the wires of the cable ave injured by the applica-
tion of so much pressure as is required on the small
portion of the cable which can be brought into contact
with the edge of a roller. Rollers are introduced in
the Lhicago grip for the purpose of carrying the cable
when the car is standing still and the cable running
through the jaws. This is required becausethe grip has
to carry the weight of a considerable length of the cable,
travelling as it does, some inches wbove the normal
level of the cable. Awnother dilference belween the
various grips in use is that Iallidie’s grip, and wany
other patented grips, are so constructed as to heablo to
descend and pick up the cable at any point on the road,
while others, including the Chicago grip receive the
cable at the beginning of the journey and retain it
throughout, whether moving or still, and have ne pro-
vision for recovering the cable il omee lost. Such
provision is not found to be requisite and without it
the grip is much simplified in construction. The weak
point in the Chicago grip is the uncertain action of the
device adopted for getting rid of the cable at the cnd
of the journey. This is done by spools which will be
seon in our illustration at each end of the grip. They
are raised by a catch with the upper jaw of the grip
when tho operating lever is moved right to the end of
its stroke. They sometimes fail to eject the cable from
the grip ard the worst features of it is that the driver
has no means of knowing whother this is so or not and
in this way when the road was first opened the cable
was cul in two several limes, cawsing a delay of many
hours for splicing.  Since then, at each place where a
cable has to be dropped, a manhole is kept always open
and 2 man is stationed to watch whether the cable is
dropped or not, so that if not, the car can be stopped.
This is not a satisfactory state of things, and in some
cities it would not be permitted to have a manhole
constantly open in the middle of the streot, but there
is no doubt that a mechanical device can be found
which will effect the required object with certainty
and then this grir will be all that can be desired.

{70 be continued.)
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ON HYDRAULIC LIFTS FOR PASSENGERS AND GOODS.

e

BY MR. FDWARD BAYZAND ELLINGTON, OF LONDON,

(A paper read before the Institution of Mcchanienl Engineers,
England.)

Jrisonly within the last ten or fifteen years that
Lifts worked by mechanical power have come into
general use, and, excluding docks and railway goods
stations, it is still rather the exception than the rule to

find power lifts in public buildings, or in warchouses
and hotels even of considerable sizo. The greatly in-
creased value of land in large towns, and the conse-
quent increased hoight of the buildings erected, render
however some kind of mechanical lifting power cssen-
tiai to the comfort and convenience of the accupiers.

Accidents to lifts, especially when worked by me-
chanical meane, have been so frequent that many hesi-
tate to adopt them on account of the rick involved.
But in a rapidly increasing numbor of cases their uso is
a necessity, and the risk must be taken. [t becomes
therefore u question of public imporlance that the risk
should bo reduced to a minimum,

In determining the question as to the best kinds of
lift for passengers and for goods, il is necessary to pre-
mise that whalever system of lifts is proved to be safest
and best for passengers should also be adopted, where
practicable, for goods. Workmen and others are in the
habit of travelling in goods lifts, and a prohibition
against this prectice is productive of inconvenience.
Copsi¢ iations of expense however will often stand in
the way of the adoption .f the safest kind of lift for
gaods alone, especially when the height of lift is great ;
and there is in consequence a demand for {wo standard
types, one for passengers and another for goods.

. Cuary Larrs,

The first rudiment of a lift is o be found in the
oisting Jigger, as commonly used in the Liverpool
votton warehouses : this consists of a winding drum, a
cat-head pulley, and a chain attached to the article to
be raised, as shown in Figs, 1 and 2, age 8. By
adding a cage and a guide to the chaiv, the apparatus
has been devoloped into a lift. It is woiked eithor by
winch handles A, Fig. 2, or from a lower floor by the
endless rope B. There are not many porsons who would
rick being hoisted in a sling to a considerable height ;
but when a eage is attached, the temptation to avoid
the labour of ascent beccmes gieat, and the individual
enters, unwittingly stakirg his life on the security of
the chain or rope supporting the cage. )

Various attempts have been made to reduce or elimi-
nate this risk. The favourite plan is to incext, akove
or below the cage,a safety apraratus, to retain the cage
in position in case of the breaking of the chain or rope.
Lvery few months a now safely apparatus crops up,
always the most perfeet that was ever invented, and
warrakted to stand the severest tests that can beapplied.
The apparatus is tested, snd is found to work admira-
bly, to the delight of the unfortunate victims who are
to use it. .\ few years after an accident bappens, and
in the majority of instances, the safety apparatus is
found to bea delusion ; generally for thesimplo reason
that no apparatus which is not in constant and neces-
sary use is likely to be kept in proper working order.
Moreover no safety apparatus with which the author
is acquainted provides against all possible accidents to
the machinery. Leasonable safety must be secured by
some other means.*

* In one of a series of articles on,*‘Elevators” in the Ameri-
can Architect and Building News, 1880, the following sugges-
tive passage occurs :—* It is impossible to be too carcﬁz! in the
inspection of these apxliances (viz., safety catches), whose action
is very uncertain under the various unfavourable circumstances
of actual use. OQut of eleven elevators whose fall was reported
during the month preceding that in which we write, it is said
that only two were unprovided with what purported to be safety
calches.” Wire rope lifts are chiefly used in America.
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CABLE ROADS.

F16. 10.—~GARDNER'S PATENT OF 1838,

YOKE USED IN THE ROAD BED CONSTRUCTION.—DssieNep 3y D. J. MILLER
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lu a clmn hoist of any klud (where the woxd chiain
must be taken to 1nclude a hemp or wire rupe), the first
thiug 13 to be suro of the chain or rope. If a chain be
used it should be of such strength that the ordinary
load would not straighten the link oat, even if it were
cracked through. If wire ropes are uaod there should
be two, each capable of doing the w holo work. The
next point is the attachments. “Ihio author’s experience
is that moro accidents anse from the breakago of the
attachments than of the chain. The attachuments shuuld
be considerubly stronger than the chain, and, where
practicable, should e tested with it.

Having secwsed a good chatn and attachments, the
next question 1s as tv the safety of the mechanism by
which the cham 1s hauled in, anl the cags lifted.
There 13 a certan rish attached tva chain ur wire rupe,
which cannot be removed . but it will obvivusly de-
pend upon the mechunism adupte. o aether other risks
are super-added.  ‘The cham may be hauled in by ma-
chinery worked by hand, steat, air, gas, cles tricity. or
watter ; but there 15 generally very little distinction tu
be drawn batween the machinery usad with the first
five of these motive owers ,—given the gear, it is sim
ply & question a3 to what force shall dvive it.

Aceidents may Inppen to any of the machanisms
adopled. and some of the elements of risk, with these
various souices of puwer, may here be mentivied

() 1had-power hifts aregenerally htted with & biake
apparatus, made up of several pieces, the giving way
of any one of thase would probably send the cage down
with a run,

{/ fhe steawm or air engine. in addition to the risk
of breakage mn the bxke mtc)nmsm is lable tv break
agen the engme 1tself, and also in the geariny through
which the power 1s usually 'nuemn’ed while the
cotnmon practice of having clutzhes to thruw the wheels
i and owt of gear adds a further risk of ardident.
Steam power 1s safer where worm gearing is adupted,
and where steam 1= used for lowering as w las lifting .
but this invelves a gieat waste of power. lu steam
hifts thore is also a con-iderable danger of acci eat from
overwinding.

t-+ 1h2 gas engine his all the ri<ks attending the
use of hand or steam power, and others besides . since,
owing to the peenhar inte rmittent nature of its work
1ng, ganog 18 unsutable for the lisst motion, and
straps have to be used, which of all transmitters are the
most dangerous. Jo a lift worked by a gas engine
therefore, m addition to the necessary rish of a chain.
thero s the nsk attending the use of driving straps and
gearing n the working crab, and of brahe zear, the
pessiblity ofoverwinding. the comparatively long time
occupied in starting aund etopping, aad also the extra
strain on the whole of the mechanism due to thy shack
of the explosions.

() The applicavwn of electricity to huisting is at
present only in its infancy ; but so faras attempls hve

1 yet been made to obtain motive power by this means,

1ts application would appear to be subject to ths ssme
defects asthe othermethods that have boen consilered.

try Fmally there remains hydraulic power; ani it
is obvious that one source of ri-k is atonc: removed by
cmploying water-pressure, namely, that cwsed by the
uss of a brake apparatus, sines in a hydeaulic lift the
descent is regulated by the speed at which the water
used n hftmg is allowed 10 exhaust.  Water- -power
may be employed to haul the lifting chain through

. - — e o e . e o

tuothed gearing, or by means of straps, in which cases
there still remain some of the risks inherent in the
other systemns, but by suitable arrangements all such
mechanisms may be avoided, and th» motive power
may bo obtained without in any way increasing the
rish inherent to the use of a chain  This condition of
relative safety is only obtained by taking care that the
pressute of water on the hydraulic ram is directly trans-
mitted to the hoisting chain. [f the power is so ap-
plied, any derangement of the mechanism would oither
mean the stoppage of the lift, or its gcradual descent
owing to the escaps of water from the lift cylinder. In
the possible ¢ase of a burst cylinder or pipe, the same
coudition would hold good ; while the friction of the
ram in the stuftiog box would in itselt perform the
function of an automatie brake, in caso of the oo sud-
den esewpe of the contained water. The vam should
also be provided with a positive stop, to prevent over-
winding. The perfection of control obfained in hyd-
raulic lift is a further important clement of safoty. A
single valve suflices for the control of all Lthe motions
of such lifts.

Tha form of hydraulic lift which most perfectly ful-
fils the above conditions for a chain hoist is that intro-
duted by Sir Williun \Armstrong and known as
the Hadraulic Jigger. Figs. 3 to 6, Page 9 illus.
trate this, the simplest type of a high-pressure hyd-
raalic chain lift. 1o Figz 3 and 4 the cvlinder is
hyrizontal, and the working pressure is therefore con-
stan{. There is a loss of eflect in this heist, in conse-
quence of the weight of the chain being halanced when
the cage is at the hottom, and unbalanced when the
cage is at the top.  This loss might be partially aveid-
ed Ly placing the cylinder vertical and making the ram
work upwards. but this would involve balancing the
tam, otherwise it would increase the risk of accident;
for, if the cage got fast, and if the valvas wero open to
the cxhaust, the ram 1night deseend withous the cage,
and the cage might afterwards become suddenly released
and fall.  The lifting chain is sometimes balanced by
letting the cage cwry a loose chain below, which is
coiled on tho ground when the cage is at the bottom,
and which is picked up by the chain as it aeconds,

Fig. 6, P'age 9, i3 an illustration of a hydraulic -
jigger hoi~t sunitable for moderats prassures. The ram
A is inverted. and its weight partly balances the weight
of the cage . Tho chain C is attachad at one end to
the cylinder, at the other to the counterweights W.
From the connterweights two wire ropes It are led to
the cage, earh being of sullicien: streagth to carry the
weight  The author's experionce is that wire ropas are
not so reliable as chains, and that it i3 desirable whers
pricticable 3 use duplicate ropes. In this hoist it will
be observel that. owing to the inverted position of the
ram, thore is a greater head of water at the end of the
stroke than at the commencement.  Dut, as the lift is
construsted, there is no loss of effect from this cause;
for, tho chain Iaing mors than twice the weight of the
wire Topes, this oxtm weight assists the ascent of the
cage at the commensement of the stroke, and thus
campen:ates for tho variation in head of water.

The hydmulic jigger is not generally applicable ox-
copt for high workm" pressures; and high pressure
water i3 only occ.tsiona]ly available. Unforfunately
therefore it is often necessary to depart from the
beautiful simplicity of the apparatus. The bast ar-
rangoment in such a case is to adhere to the hyd-
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raulie cylinder and ram, bat to introduce a second
chain into the multiplying gear. By doing so thero is
the additional risk due to the second chain and its at-
tachments ; but this extra risk is far less in proportion
than that of the lift chain itself, owing to the dimin-
ished speed and greater absolute strength of the first
motion chain.

Figs. 7 and 8, Page 9, illustrate a low-pressure
hoist, suitable for pressures of 23 to 50 1bs. per sq. in.,
constructed as above described. In dealing with such
low pressures it is essential to cconomy to save every
foot of head, and to be very careful in the arrangement
of the pipes, 80 as to avoid unnecessary bends. By
putting the cylinder A below ground, and letting the
ram work vertically upwards, the greatest cconomy is
secured. The whole of the available head is then uti-
lized, and the extra head of water at the b-gioniny of
the stroke of the ram compensates for the extra weight

of the lifting chains which have then to bo raised. [t .

i3 necessary to balance the weight of the ram by coun-
terweights I, both to save power, and also to ensure
the ram being pulled down by the descending cage, and
su to prevent the possibility of an accident from the
cage sticking fast. The winding drum C of this hoist
has two diameters, as shown in Iig. 14, Plate 14; on
tho smalleris coiled the lifting chain, and on the larger
the cage chain, passing up to tho bottom of the counter-

; weights. The drum winds itself along a screw thread
{ cut in the fixed supporting shaft, the pitch of the screw

being cqual to the pitch of ‘Lo lifting chain wound
on the drum, Ths lead of the chain is thus kept fair.
It will thus be scen that in properly coastructed
hydraulic chain lifts there is practically no element
of danger beyond that incurred by theuse of the chain
or rope ; and that on the score of safety, even in chain
lifts, hydraulic power is to be preferred to any other.
Any of the chain hfts which have been considered
may obviously be adapted for passonger use, without
aoy modification of the mechanism in itssif: but, in
order {o secure greater steadiness of working, and com-

* fort to the users, the guides and working patts should
P8 Lo moro carefully constructed.  The controlling gear is
* arranged so as to prevent the tov sudden starting and

stopping of the lift ; and the cage is furnished with
seats, and is of a inore or less ornamental chareter.
Double chains and safety apparatus are often intro-
duced : but even where hydeaulic gear is nsed, and all
is done that 1s possible to secure safety, there still re-
mains, ia lifts so eoustructed, the considerable risk at-
taclung to the use of chains or ropes for huisting the
cage. 1t 13 accordingly imperative, if passenger lifts
are to come into more oxtended use, that some safer
means should be adopted.
(Y'U be .:onlinurd.)
e aa——
DIVISION D OF THE ONTARIO & QUEBEC RAILWAY.
EV DONALDNON BOGART BOWLING,

Duisiox D of the Ontano and uebee Railway, now
12 process of constraction, lies about thirty miles north
o‘f tho shore of Lake Untario, in tho counties of 1las-
tingsand Addington. The division is subdivided into
soven scetions, each five miles in length, and numbered
from the west towards the east, beginmng with 24 and
ending with 31, Scetion =4 runs through a very well
settled country, and, although the ground is rather
hilly, the soil to be moved has udt as yet been found
to be very hard but contains a large number of bould-

ers which render its manipulation rather more costly
than was at first anticipated. The line in this section
crosses, on the lerel, the Ontario Central which is now
under construction and runs northward to newly dis-
covered iron mines. Although the Ontario Central, —
a continuation of the Prince Edward Railway—is
merely a local line, a uuion station at the crossing
would have been comvenient, but has been found im-
practicable owing to the heavy grade which is some-
thing like ninety-three hundredths of a foot in one
hundred (93 per 1,000). The only suitable site for a
station is aboul one mile further east,

Continuing eastward from section 24 we find the
nature of the couantry still hilly, but the line is so loca-
ted that very few larze cuttings are necessary and con-
siderable cost is thereby saved as the soil hero is not of
a kind to bs moved cheaply, being filled with a great
number of boulders so large as occasionally {o require
blasting. The rock formation from section 24 to about
section 29, is ‘Irenton limestone which ailords excel-
lent wmaterial for the construction of stone drains and
culverts at almost every point, obviating the necessity
ofa lengthy haulage. Insecelion 26 the line crosses by
an overhead bridge (a proposed design for which
isshewn on page 13) the Belleville and North Hastings
Railway which runs along o narrow valley here
bounded by banks more than twenty feet high (I).
The bridge site is approached on both sides by cuttings,
and the creak shown on page 16, is to bo diverted. The
chords of the bridge are compased of four timbers, those
in the top chord huving a seantling of 10 ins. by 6}
ins. and those in the bottom chord of 12 ins. by 63 ins.
"The timbers are boltad together by 3 in. bolts and are
kept one inch apart by white oak keys, 3 ins. thick,
let one inch into eich member.  The joints fail
betweon two sets of koys and these in the lower
chord are formed as shown oa the drawing. The braces
are double, that is, are compased of members between
which the counter-braces pass. Ths bmaces vary in
sizo with ths distance from the centre, bzing S-ins. x
10.ins., 8-in. x 9 ins., 8-ins. x 8-ius. and 8 ins. x 7-ing.
in the lirst, seconl, thind and fourth bays respectively.

‘The corresponding counter braces are 7-ins. X 7-ins,,
v-ivs. X Sins, T-ine. x Y-ins, and 7-ins. x %-ins.  The
end verticals consists of twy 1! ins rods, the next set
consists of three 1] in, vous, the third of three 11 in.
trods, the fourth of three 1} in. rods, avd the lifth
of three 1} in. rods. The Lraces and counter-braces
abul against cast iron angle blocks with sarface
ridges which are let into the braces and so prevent
lateral displacement. The tic rods pass through
the chords and angle blocks, and are sccured
at the top by nuts, ths surfaca of the timb t being pro-
tected, wherever mecessary, by wrought iron washers.
In order to provide for wind pressure, timber braces
are introduced hetween the churds both at the top and
bottem, Thiese braces fiave a seantling of 6 ine. x 7-ius.
aud their ends are kept in placs by the 1} in. tie rods,

which are spiced about fifteen feet apirt.  Between |
the lower chords are placad the needl: beams upon .
which are laid 10-ins. x+12 ius, track stringers to receive !

the cross ties and nils.

Tha clear width hatwoen the tiusses is 14 ft. and the
clear height aliwve the mils is 17 ft., 6 in., allowing am- |
ple headway for the passage of tmins. The abutments °

are Dbeing Dbuilt according to the designs shewn on

page 16, The excavations aro carried dowa to -

1
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the aolid rock. In both abuiments the batter given tu
the front is 1 in 12, to the rear of the wing walls 2% in
12, to the ends 1 1n 12, and to the reur of the centre
portion 1% in 12, These piers are to he built of fivst-
class masonry, thy quality of which must fulfil the
following specification :—

* The stone shall be laid at the rate of ove header o
two stretchers disposed so as to make eflicient bond.
No stone to be less than twdlve inches in thickness.
Noune to have greater height than width and all tv be
placed on their natural bed.  The masonry throughout
to have hammer dressed bods and joints, Vertical
joints to be continued back from the face of the wall
at least ten inches.  ‘The mortar joints on the face not

l stone must be dressed complete before laying, and nut

face will not be tooled but ouly roughly dressed, ex-
cept for ouo-hnlf inch fiom the heds and joints where
it will le hammered.  Also the mortar to be used must

tion of the Euvgineer in charge.”
Proceediog ea-tward from Crookston the line pas<es
h through the viltage of Tweed and is to be carried over
the Moira river by an iron biidge of two spans, each
one hundred feet in Jength, At this village is located

used 1n the rock work Iymmg to the east. The rocks
here still belong to the Trenton formation, but from
about the middle of scetion 29 eastward, for twenty or
thirty mils the formation is wholly Laurentian. The
country too, in these sections, 24, 30 and 31, 1s very
rough and there will necessarily be masy heavy rock
cuttings so that the construction of the line will > Luth
difficult and costly. The work may be lightened w
somo extent by ri~myg the gmades.  For this parpose
I embankments are to be made which will not only con-
sume all the avarlable earth, which for some distancoe is
rath r scarce, but also large quantities of rock which

oceur long stretches of war-h land, which in summeor is
moderately dry and covered with a growth of lonyg

ferred into smail lakes, so that the whole surface of the
marsh inst-ad of being solid is sponge-like and impas-
sable for some time after the water has disappeared.

In these places it is dithenlt to obtain a good tirm
road bed and this has only been accomplished by
crossiutay g (page 13). The timber in this distriet has in
grent measure been left standing, and excepting where
the .. 2es have heen destroved by fire,or where the large
pine has b cut down by lumbermen, the Jand is in
its primoval state and suflicicnt timber can generally

the road bed must have their onds at least two feet
within the line of slupe stakes so asto ensure their be-
ing wholly covered with earth when the nk is built.
Above the logs Inush is to he laid to a depth not ex-
ceeding one foot.  Very few of the swamps reqmire to
be treated in this manner as the depth of the soil in
many of them is only suflicient to hold the roots of
small trees and is often less than 12 iu.  Hence, by
digging a dwin on either side of the road the water
may be quickly druned ofi. As already rvemarked,
many heavy rock cuttings will oceur in the last three
i sections in the Division and steam drills are being in-
&oduced by which the work will be done more quickly

i

to exceed one-fourth of an inch in thickness. The |

to bamoved after being placed in the mortar. The

be of the best cement and will be subject to the inspec- |

the factory for the munufacture of the explosives to Le

will have to b Zerd. I tween many of the hills |

stout grass, but in the fall and early spring are tans

bo obtained for this pmpose. The logs when laid across .

and with less uxpense, A preliminary anl important
difficulty is the cartage of these heavy machines to the
proper sites, as thoy have tv be hauled over many ex-
ceedingly rough stretches of country.

Vory fow houses are to be met with in this part of
the connty and indeed in travelling along the ten miles
of the railway, in sections 30 and 31, there is only one,
a stopping placo on the Addington Colonization Road
generally known as “Scoutens.”

The worh of building a road in this district is thus
necessarily prefaced by that of building dwellings.
Camps aro generally erected for the men who are work-
ing on the road, bat many of them prefer to live at
the nearest farms.

In laying down a 10ad in a couuntry similar to that
deseribed abuve, the line must be thoroughly cleared
Detween the right of way stakes, and this includes the
operations of chopping, logging, and burning. All
ohijectionable trees on adjoining lands, which are liable
to fall weross the track or fence, must also be cut down
The Engmeers have then to lay out the work and cross-
section the ground. After this the earth is moved.
11 rock is met with in a cutting, the earth is cleaved off
from its surface and new cross-sections are made so as
to determine accuratoly the 1elative quantities of earth
and rock.

The culverts along the line are to be made of stone
and are suthiciently explamed by the drawings, (page
17) excopt when a culvert is built of diy stone masenry,
in which case the ends are to be stepped and the out-
sidedimeusions increased one-fifth.

Where larger openings are required, beam culverts
are built—a type of which is shewn on page 17,

No B —idintiact of Poow Somues Repgrt ue 1832, in 1
Foaoalto of dpplecd Sicence, WAL Tricessit,
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THE PATENT PLUMBAGO CRUCIBLE COMPANY
BATTERSEA.

Avoxa the recent donations to the Faculty of Ap-
plied Science in Metill University may be noticed an
interesting series of articles manufactured by the ¢ Pa-
tent Dlumbigo Crucible Company,” of Battersea,
England, and presented through Mr, J. Y, Morgan, of
Montreal. The works of the company were started
more than a quarter of a contury ago, and have been
gradually extended to meet the requirements of the
various tiades which they supply, until they have be-
come the most extensive crucible works 1a existence.
Their “Morgan crucible” is said to he exciusively nsed
in the Royal Mint, and is favowably knwwn in every
large foundry throughout the world.  The ¢ Nalaman.
der” i another crucible which is well known and is
specially prepared to resist dampness, and thus to re.
duce to a minimum the diffieulty and risks of anncal-
ing"  Specimens of the ¢ Moigan” and ** Salamander”
are to be seen in the collection presented to MeGill
College, as woll as crucibles of several other patterns,
scorifiers, roasting-dishes, muliles, fire-clay retorts, por.
ous battery cells, ete., ete.  There are also samples of
the crude plumbago imporited by the Company from
Ceylon, and of the prepared article for dusting moulds
in foundries, for glazing gunpowder and shot, ete.

The whole series is arranged in the museum of the
Science School, where it forms a part of the technical
collection now being brought together by the Faculty.

B. J. HaruriNeroy, P, D.

[January, 188¢.
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EFFECT OF PRESSURE UPON THE COERCITIVE FORCE
AND MALLEABILITY OF STEEL.

In March 1382, M. €'lémandot communicated an article re.
specting the properties acquired by steel subjected to great
pressure and cooled under such pressure.  Awmong the proper.
tie., huving a completo analogy to those given by the bath tem.
pering process, is coercitive force, that pioperty by meaus of
whieh steel can acquire and retain magnetism.

M. Clémandot continued his investigations and he recently
published new and interesting results,

He save, **the ordinary process of tempering cousists in

heating the steet to a cherry red aund in suddonly cooling it b,
plunging 1t mto a bath of water, vil, or auy other li-luiv‘i  the

metal is then lavdened, tempered, it has acquired coerjtive
tor ¢ What happens if the steel is again heated ¢ 1t becomes
solt, its cocrative force disappears.  But what happens when
the steel is tempeted by compression, i.e., cooled under pres.
suro after the sudden «soling partly obtained by compression
Tle coercitive for-¢ will be found to have been retained i
spit- of reheating, in spite even of forging. In other words,
nstead of being ephiemeral, as 1s tie coercitive property due to
the temper obtamed by the bath process, that givon to the
steel by compression will be peimanent, to whatever operations
1t may be subsequently subjected.  This result must be at-
tribated to the more absolute homogeneousuess caused by the
compression and by the cooling under pressure.

The 1 sult is iteresting both fiom a scientific and metallm.
g al point of view,

In support of the above theory M. Clémandot states the
fodewing facts — ** Several plates from a magneto-clectric pilo
were broken and forged nto a bar . the bur was compressed,
the plates wete re-constructed, amd were found to possess the
came magnetising towce (1is by the galvanometer: a- thow
shich were broken up.  Similar experiments Were made upom
the magnetic force was not only
preserved, but was increased by the 3lll'vlcnt modes of treat.
ment to which the ~teel was subjected.

t nder these «icumstances compression and cooling under
pressure constitute a new metallurgical process  (ireat prac.
tical advantages ensute from treating the metal in this manna ;
for while steel tempered by baths is hard, wtractable, and
ofren distorted, steel subjeeted to pressure and then 1e-worked
15 malleable ; 1t may be fi.ed, punched, de. This fact is of
twuch importance to manufacturers of magnetic apparatus,
magneto electiic machines, telephones, &e¢., as valuable time
is often lost in working upon magnets wuich may break in
picees at the last moment.
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A Note by M. M. de le Tour du Breuil concerning their

; method of soparating Sulphur from its gangue by means

of a Bath at a higher temperature than the fusing point
of Sulphur.

Tur arrangement of the apparatus has become a matter of
tmportance in consequence of the investigations which havo
been necessary with respect to minerals of a special kind from
the islands of Milos and Nisyros. The immersions of the oie
1 cages or Yaskets has become impracticable ; the fusion of the
sulpliur was always slow and incomplete.  We have been com.
yelled to adopt an arrangement consisting in the cm\ﬂoyment
of tworectangular tubs, communicating with each other by a
tube which allows of the passage of the boiling bath alteinately
from one tub to the other ., one of the tubs is empried and re-
tilled while she other is working. ‘The orifice of llow is com-
posed of & tube widened towards the outside, warined by the
tlame and closed on the inside by a stopper werhed by a serew.

The ores of Milos and Nisyros are composed of sauds agy-
lomerated by sulphur. When the fusion of the sulphur takes
piace, the mineral is separted, aud the sand is drawn away by
the fluid stream ; to 2void thisincouvenience, a central trench
has been arranged at the bottom of the tubs which serves as a
<ollector, and which has an inclination only sutlicient to cause
the flow of the sulphur towards the eltlux oritice. Two vertical
gratings ensure the separation of the sulphur from its gangue.

The apparatus thus modified may be used indiflevently with
intructable ores, aud ores in a state of powder. It bas been
successtully applicd to the treatwent of the sterri of Sicilv, ioe.,
the powdered and very rich debris produced during the work
g and manipulation of the ore.

_Thesc sterre, hitherto disregarded on account of the impossi-
bility of thetr treatment by the calearoni, aro at present found
in cousiderable quantitics, The employment of new apparatus,

_ception of tlus worh, were made by Mr. . W. Barnes, chief

already at work for several months in Sicily, has rendered it
possible to obtain an amount of 30 to 60 per cent. in merchant.
able sulphur, i.c., an amount much greater than that obtained
from the nicher ores treated by the mctheds of the calearoni
or otheis,

ot - - -
ENGINEERING NOTES.

T NowingsN Pacirie Brince.—The new bridge of the
Northern Pacitic Railroad, which crosses the Missouri River at
Bigmark, D. L., was tested and formally opened to traflic on
Oct. 21. Laght locomotives, aggregating 500 tons, passed over
the bndge and rested on each of the 50u-fout spans, while the
engineors took observations. The detlection of each span was
less than three inches. The testing committee, catnposed of
ominent civil engineers ftom various parts of the country, pro -
nounced the structurc one of the finest and most complete in
the West.

Tur dimensions of the Union arch of the Washington
aqueduct, 1t would appear, exceed those of any of thc.cclebrated
engnvering structares which are most commonly pointed to ag
wonderful achicvements in masonry. ‘I'he entire span is 220
fert or twenty in excess of the span of the famous Chester arch
across the Dec in England ; 65 feet longer than the central
arch of London Bridge ; v2feet longer than the noted bridge
over the Seine at Neailly, and 104 teet longer than the arcles
of the Waterloo Bridge over the ‘I'hames. The height of the
Washington arch is 101 feet.—Suvicatific Amcrean,

At g omecting of the Philaddphic Sodiety of Eugineers
the Neerctary wresented, for Mr. {loward Constable, a des-
cription of the Kinzua Viaduet, the highest bridge structure
e the woild, 1llustrated by numnerous general and detail deaw-
mgs and photographs, It furts part of a branch of the Erie
fi-ulway into the coal lields of Elk County, P, and its cons-
truction was found to be the most economical way of crossin

the Kinzua Gorge, a long time obstacle in the way of railroa§
construction.  Surveys and investigations leading to the con-

coginecr of the road, before it passew into the hanids of the Erie
Railway. It was built according to Erie specifications, by
Messrs, Clarke, lieeves & Co., under Mr., O. Chanute, chief
engneer, assisced by Messrs. Chas, Paguley, H. (', Keifer, and
tho author. It contains 3,300,000 pounds of jron and cost
275,000, ‘The paper desciibes the work very completely and
concludes with the following table of data :

DATA.
Total lengih of viadaet ..... - ...
Height of il above stream ..
Nutuber of tOWerS. o0 vveee vaeee L
1icicht of iron work of lowest towers.
Heizht of iron work of bighest towers
Length of gindersover towers
Length of girders between towers. ...

Width of towers ot top........ - el WOfE
Width of towers at bottom ... 10 ft. x } of beights *

Liee Load * Consolidation™ Eviaines fa any Position.

. Pounda,
Equal on each colmmn of towerwt top . ¢ ... . 76,500
Dead loud on top of eachcolpne . .. . 22,050
Dead load on cach story per column abont, 3,000

Gurders, Calculated for ¢ Trawn of ¢ Consolidation™ Engines.
. L L. X . Pounds,
Chionds strained in tenston’per square inch of not rection ... 8,
Chionds strasned 10 compressivh per sqatare inch of grogs svction 7,000

Yiagonalx striined per squiste inch trom 5000 to T 0%,

Rivets strained per square inch, 3,500,
WIND PRESSURE,
Maciaum Compression,  Structure Loaded,
N Pound-.
Pressure assumed at the top of cach beut Crees e 20,000
Additionxl pressure at cach story of tower. Co )
Mazimum Teusiva. Structures wnloaded.
Pounda,
Pressuro assumed at top of eachbent. . . 15,
Additional pressure #t each story of tower Ceee 3
Strains allowed on_* Pheenix '’ oolumns, of the Ienzth used,
(15 to &3 ft.) with an ultimate strength per squarce inch 5
OF teineianensvensnoannes vses srecesens tee sevsecsenetare 5,
Mavimum compression frow live load per square inch ... 7.
Maximum compression frown wind prossure per square inch. 10,000
(reatest strain for combined Ioads vooowiois oiin Ll 8,000
Maximum teusion on diagonals (rode).ceeees voo vevel. . . 15,000
Maximuin SLIRINS o5 MIULSeeneve.veienniaee oon - ceess 210 3,000
Maximutn tension on anchor bolts. ... o« vioviiiiiinns 12,000

e~ — —— ..
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Tut largest suspension bridge will be the one now building
totween Brooklyn and New York. 'T'he bingth of the main
span i8 4,295 0t. 6in The entire length of the Lnduwe 18
5,980 ft.

Tut. Lennsylvansa Rudvoad’s sew locomotive Jumtio has
s ven-teet dsiving wheels, and has drawn o train fron Phila
gelplua to Jersey City, a Jdistance of ninety wmiles in eighty
uinates.

‘T longest span of wire 1s used tora telegraph tn Indir over
the river Kistnab, betweon Bezorah and N>ctanagram. It is
more than 6,000 ft. long, and 1s stretched .otween two hills,
#ach 1,200 ft. high.

e T =
— T

AN Laghsh puent provides tor using two sets of dnsiug.
wheels on one axle of 1ocomwtives, one set being sarger than
the other. Un levels the lurge wheels run onthe rans, bat va
mchines «n extra setof rls are Ym\ wled apon which the smoll
wheels ruu winle the large wheels revolve 1 the s,

T e rean Macwonist says ** Urade petrolewns pot te
_ oteam buiers will lousen and precipitate the seale, but will
" not remove it ontside of the butler andd firc-room. These fucts

.0 uot seem to be lally reali.ad uutil Jie boiler is burned or
. wthierwise ingured by excessive Leat upon plates with wli b
she water cannot vome in cutitact  Boilers should n al
wases be trequently wnd carefully washed when Lsing substanres
for the prevention of scale.”

SitaM Roap Careivers. —The principal cause of the lack
of success i building a practical steam road carriage 1 the
ditliculty expertenced m the eflorts to so ** hang™ the engine
and boiler that the carriage may run in any dhection, or over
ordinary obstacles, without seriously affecting the joint and
machinely connccetions. So says an cminent mechanical writer.
Even the Iuglhsh acknowledge this in their ellorts to run ateam
road carriages over the exeeptionally good roads of England.

Pross. Wernaet and Brun, of Aastria, have aeccntly
patented o new stear: engind which consists of & simple swater
aheel, mostly numersed m hot water in a close([ vessel.
Steam 1s admitted av the lower part, and forces the cells on
the ising side, and at length legins to escape into the steam
space above the water.  Steam msy either be produced diveetly
at the lower part, or conducted to the vessel from elsewhere.
The upper tube tor outlet of steam ray lead cither into the
open air or into 2 condenser. The mechanical work cousists
ip t113 ascent of the specifically lighter stream in the heavier
iquid.

An improved feed-water heater and purifier has been recent-
1y described to the Frankhn Institute by Mr. George Strong. It
18 said to effect a saving in coal of 22 pet cent., and an iacrease
ot evaporation of 1t pounds ul water per pound of coal. tun-
sidering that all substances hikely to give trouble by depnsition
would be precipitated at about 2509 I,, he ubtaina this in the
. heater by action of exhaust steain, axded by a coil ot hive steam
‘rom the boiler. He also uses a filter formed of wood charcoal,
and bone-black tirmly held between two perforated plates.

Further details will be found in the Journal ot the Insutate
tor November.:

Sueeets: of Adls, the statement is made that very often the
grease which passes into a steam boiler in the feed water dues
not make its appearance in the scale or mud which is thrown
spon the bottom plates  He found ont, however, by anrlysis,
ihat the fluating scum frum the boiler did contain a notabir per-
centage of the fatty acids.  Heattributes the fact that nene of
he gases were detected 1n the bottum scale to the decomponition
ol the talling ac.ds by the licat to which they were subyrcted,
and the preservation of the grease at the surface to the fact
that it had taken the toim of an jusoluble carthy soap, light
tnough to flsat.

A locomotive biotler, 1t 1s calculated, will last until the
engines has travelled over 350,000 miles. Un some lues,
however, the boilers, under tavoralile circumstances, particu-
larly when pure water 1$ used, may travel 4u,000 or Hun,000
miles before Lecotng uunserviceable.  Agsuming that the life
of the engine is determined Ly the cndurance ot the botler,
and that, under favourable circumstances, 1t will Just the
300,000 then duning that time 1t 1sestimated that the hre box
will probably require to be renewed at least three times, tires
of the wheels five or porhaps six times, the crauk axles three
il or four times, and the tubes from seven to ten times.

1]

In an article by T, Bruce Warren in the Jowrns! of the’

Canr wwp Usk oF Butrs.~ In lacing » belt, nlways begin
at the ceutre, koop the ends exactly in line, and lace both
sides with equal tightness. The lacing should never bo crossed
on the side of the belt that ruus next the pulley. Use thin
but strong laces.  Belts should never be oiled except when
they become hard and dry, and even then the oil shouid be
used very sparingly. Uil not only rots the leather, by 1ts own
decomposttion, but atso causes the boit to stretch, lu wling
or greasing a belt use ouly a pure thin ol A thick pasty oil
18 not good. Such o1l will soon onter upun & process of decom-
position «nd rot the belt,

Ex wrtments made by Mr. 1. E. Kidder, and reported in the
last 1sue of the Jurraal of the Franklin Institute, show that
spruce beams loaded tu one-hall to two-thirds their breaking
stratn, tialiy Licak aftet o long aud steady dellection, which
continually tncreases waul the fingl rupture vecurs,  1f sub-
stantiated by {urther caperuuents, this fact will gu far toward
explatmng the hequent falling of mill aud warchouse floors,
undet loads supposed by the builders to be perfectly safe. The
tloors ot all such buldings shuuld be sulliciently struug to
carry at teast three umes the woight that can, by any possie
bility, b put on them, and at Jeast five tines as strong as the
it g luad  Whete there is running machinery in the
butlding which is likely to produze jar or tremble, these figures
must be evceeded, as the effect of continwaus jar aud strain
combined s very desteuciive Lo the building in which they are
found. — Huud and Iroa.

1t 15 estunated that the annual production of iron throughout
the whole world is 194 millions of tous. This amount is
distributed .mong the various nations as follows :—

Nations Yeure, Nunmber of Tons,
taugland . .. ... 1881 L., oo 8,877,306
tnited Sates.......0 1881 (L. 4,144,204
Getmany. ..o.ees.,. 1881 Lo0iiio 2,863,400
France covveveenaees 1881 (Lo, 1,866,438
Belgium ...........0 1881 .. ... 622,285
Austria and Hungary. 188v .. ...... 148,685
Swedell ..vaieeen... 188U o000 L 399,628
Laxembourg ........ 1851 [ ..0000 200,212
Russit, oovvenane ve.s 1881 ..., 231,311
Italy.. .o.oouaen 1876 ...... 76,000
Spain.. ..... eeenss 1873 0Ll 75,000
Turkey. «.ov.outn ey m— . 40,000
Japan.. . ... 1877 ..ooeles 10,060
Uther Countres...... _— eee e 46,000

19,487,610

The tust four nativus produce SS ‘)er cent, of the total out-
put. The U mted States consnmes the nost (29 per cent.) ,
Gireat [intain consumes 23 per cent. These two nations use
more than one-half of the total production.

According to a recent treatise on the transmission of power
by wire ropes, issued by the William Orton Manufacturing
Companvy, of Sterling, 111, the distance to which wire rope
transmissions tway bo applied ranges from 50 or 60 feet
up to several miles. As an example of long transmission, at-
tention is directed to that of Schaffhausen, Switzerland, at the
Falls of the Khune. Here Suv horse-power is carried diagonally
across the line, 15 extended for a distance of two miles, and i>
then distributed among 5u different manufactorics situated in
every imaginable position, and embracing all the varied arrange-
meuts of changing directions. Wire rope transmission comes
into use at the point where & bilt o1 line of shafting becomes
too long to be used prontably. In point of economy it is much
cheaper than 1ts equivalent, cither in slafting or belting.
This method has been extensively introduced in Europe, and
with great success, for several years past. It is now receiving
a rapid development 1n this country It has the advantage of
transmitting power in any direction, up or down hill, scross
rivers, around buildings or obstructions of any kind, and of thus
making available many sources of power which are otherwiss
useless. The ropes hang free in air, and require no protection
from the weather, except an occasional coat of warm coal tar,
which may be applied to the rope by pouring from a can into

rooves of tho wheel while running. ITustead of coal tar, raw
inseed oil may be swabbed on the rope to keap it fromn rusting,
and thereby preserve it. The topes run with perfect smooth-
uess and without noise on vuleanized rubber filling, and are
not afected in the least by wet or cold, snow or ice.—Scien-
tific Press.
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PrACTICAL EFFRCT OF CoLD oX IRox.— Careful observa.
tions on Russian Railways have resulted in showing that fora
period of six months 77 per cent. of the fractures of tires oo.
carred when the temperature was below zero, and only 19 per
cent. at higher temporatures,—Seientific Press.

PxevMATic Tupe FOR PiLapeLeiia.—~The Post Office
Deopartment 18 considering the feasibility of putting in very
largo pnoumatic tubes for the Philadelphia F’ost Oftice, con-
necting it with the mail dopots in the city. The object is to
avoid the slow transferonce of mails from trains by coaches to
the central office.  No stops as yet have been taken in regard
to actually putting the plan in operation.—Mining and Scicn-
tific Press.

CHINESE SrEEL. - A considerable steel-making Industry
| exists in China,on the upper Yangtze,whence the steel issent to
i Tentsin for shipment and distribution. It realizes much higher
| prices than the Swedish steel imported into the country. 'The
Chinese metallurgists recognizo three kinds of steel, viz, that
which is Produceﬁ by adding unwrought to wrought iron while
the mass 13 subject to the action of fire, pure iron many times
subjected to lire, and native steel, which is prolneed in south-
western China,

MicA Masks.—In Breslan mica masks are manufactured ,
they are very useful for workmon exposed to lugh temperatures,
acid vapours, sparks or to metal or stone splinters,

The mica plates ave tixed in metallic bearings protected by
amianthus (or asbestos.) The masks protect the eyes much
better than spectacles.  The neck and shoulders may also be
shiclded by a covering made of amiauthus, or other similar
substance. The space between the mask and face allows of
the use of spectacles,

o Utiazine rar Banti's HeAT.--We were not aware that
¢ our suggestion to the Californians to utilize heat drawn direstly
¢ from the earth, was already carried out in Nevada, by means
| of the hot water obtained from the famous Sutro Tunnel, This
i enormous bore, now completed, discharges 3,000,000 gallons of
hot water daily from the Comstock mines. This water has a
. temperature of 195 degrees, and is conveyed through a closed
- pine flume to prevent the escape of vapour. After a passage
+ of four miles through the first tunnel it loses seventy degrees
of heat. A second tunnel 1,100 feet long and an open water-
' way a mile and a half long condact the water to Carson River.

. Along its course are hot water baths and laundrics, and a plan

. is on foot to conduct the hot water through pipes under ground

. to be made available for purposes of irrigation and for supply-

i ing artificial heat to hot houses. - -Industrial Neirs,

© The extensive use to which nails and screws are put in con.
+ struction lends considerable interest to any records of experience
- tendiug to discover their holding power. Haupt, in his “Mili-
tary Bndges,” gives a table of the holding power of wrought.
i ron rod nails, 77 to the pound, and about three inches long
. Tho nails waie driven through a one-inch board into a block
and the board was then dragged in a direction perpendicular
© to the length of the nails. Taking a prue plank nailed toa
; Bmc block with eight nails to the square foot, the average
reaking weight per nail was found to be 380 lbs. Similar
experiments with oak showed the breaking weigheto bo 415 1hs.
With 12 nails to the foot square the holding power was 512}
- pounds, and with stx nails in pine, 4834 pounds. The highest
* result obtained was for 12 nails to the square foot in e, the
+ breaking weight betng n this ease 612 pounds per nail.  The
¢ average strength decreases with the ncrease of surfuce.  Tred-
+ gold gives the foree in ponnds required to extract 3d. brads
- trrm dry Chnistiana deal at night angles to the gran of the
* wood us 53 pounds. The force required to draw a wrought-
' wron 6d. nail was 187 pounds, the length forced nto the wood
+ being one wch. The relative adhesion when driven traus-
! versely and longitudinally is, 1n deal, about two to one. To
' extract a common 6d. nail from a depth of one inch in dry
' beech, across grawm, required 167 pounds, in dry Christiana
+ deal, across grain 187 pounds, aud with grain 87 pounds. In
« elm tho force requited was 32 1 >nda across grain, and 257
. with gramn. In'oak the figure given was 507 pounds across
- gram,  From further expeniments it would appear that the
) holding power of spike-nails in fir 1s from 160 to 730 pounds
i per inch in length, while the adhesive power of screws two
1 tuches long, 22 1nch 10 diameter at the exterior of the threads
: 12 to thench, dniven into L inch board, was 79v pounds in
; bard wood and about one-half of that amount in soft wood. -
) Mining and Scientisic Press.
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ELECTRIC TRANSMISSION OF POWER.

Ix La Lumitre Electrique M. Guerout citos two samples of
the transmission of power to a moderato distance. At the
Bolle Jardinitre sewing machines on the upper fiats of a building
were worked by power transmitted from a motor in the bage.
meut. In Heilmann, Ducommun, and Stvinlen's Exhibit at the
Palais de 'Industrie, the generators in one division were ar-
mnged in two rows aud worked from a steam motor, in the
other division, a workshop of machiae tools was kept in oper.
ation by two gramme machines {type A). Three H.P., suffi.
cient to work ten tools, were transmitted through the conaes-
ting wires. A part of the current produced by the goneratora
fed Werderman-Reynier and Edizon lamps to light the shop.

Hitherto very littlo has been done in thoelectric transmission
of power to great distauces. At the request of the Munich
Flectrical Exhibition Committee, M. Depres repested on an
ordanary telegraph lino certain oaperiments he had proviously
mado on the transmnssion of force. The description of these
experitnents 18 thus given in the Comples Rendus, Qotober,
1882 :~=Tho telegraph line placed at his disposal was 57 kilo-
metres (187,009 1t.) 1n longth. The conducting wire was of
galvamzed 1ron 44-mullimetres (.17.in) in diameter. A retura
wire of the same size was used in preference to the earth, The
total length of circuit was therefore 114 kilometres and tho
measured resistance 959 ohms, The insulation was good but
didd not differ from that in general use on telegraph lines. The
two electrical machines, wound with fine wire, oneat Miesbach
and the other at Munich, were absolnt-ly identical, the resis.
tance of cach being 470 ohms. The total resistance of the
ciremit was therefore 1,590 ohms. In the first experiment the
Muaick machine, making 1,500 revolutions per minute, gave
L-horse power. The generating machine at Wiesbach made
2,200 revolutions per minute. 'Lho two machines being iden-
tical, the ratio of work received at Munich to the work ox-
pended at Wiesbach was 1500-2200, or more than 6§ per cent.

A heavy rain fell nearly the whole time oceupicd by the
experiments.

The recciver actually served to feed a cascade 1 meter
3.25 ft.) in width and 3 mecters in heiglt, by means of 1 cen-
trifugal pump. The collectors of the machines g vé sparks
which were scarcely visible, while the heating of tue machines
was hardly appre: iable after two hours work.

Ot . - e
RECENT DYNAMO-ELECTRIC MACHINES.

ELEcrRICAL inventions of innumerable kinds have of late
followed one another with bewildering apidity ; and the
impetus to invention alforded by the present development of
lectric Jighting, and by recent electrical exhibitions, is mak-
ing itselt felt in many ways Most imporant, perhaps, of
these is the production of improved types of machines for
cencrating electric enrrents. Dynamo.electric machines, in
fact, appear to be undergoing the same kind of cvolution
which the steam-engine has undergone ; and just at present
the tendency appeared to be in the direction of producing larger
ane! heavier machines than heretofore.

The readers of Naturs will be familiar with the deseription
of Edison's large steam.dynamo. which first made its appear.
ance in Paris in 1881, and of which two examples ave now at
work in the Edison iustallation at Holbora Viaduzt. These
monster dynamos, cach requiring from 120 to 150 hosse-power
to dnive it are capable of lighting from 1,000 to 1,300 incan-
descent electric Jamps.

Six such machines have been also erected in New York to
supply the central station of the Edison Light Company. Here
the unevpected difficulty has arisen that if onoe of the machines
drops in speed the currents from the other machines short-
circuit thomselves throngh the one, and overpower the steam
that is driviag it ; a fault which will probably be remedied by
a rearrangemont of tho governors supplying the steam te
the engines, New forms of dynamo-clectric machines have
been designed by Sir Willinm Thompson, some of these
being for direct currents, others for alternate, but all of
them of pecular construction. The first of them, shewn
in Fig. 1, may be described as a modification of Siemens’
well known machine, the drum armature being, however,
made up like « hollow barrel, of which B B is a sectional
viow, the separate staves being copper conductors insulated
from one another. They resemble the longitudinal bars used
by Siemens in the arnatures of his electro plating machines,
and by Edison in his steam-dynamo. At one cnd of the
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bollow drum these copper bars are united to each otherin
pairs, cach to the one opposite it. At the other end their pro-
longations serve as commutator bars. A similar mode of
connecting to that adopted by Edison, is also possible.

FtGo 1.~%ur W, Thomeon's Roller Dynamo.

the magnetic systemn a “ closed” one, as suggested long

before by Lord Elphinstone and Mr. Vincent, This

hollow armature Sir W. Thomson proposes to support on

external antifriction rollers AA’ C ', the lower pairaa

! being of non-conducting material, the upper pair being

Fi6s. 2-5.—~Sir W. Thoms>t’s Dah-Dymro made up of conical cups of copper split radially, and

serving, instead of the usual commutator “ brushes” to

lead away the current. The hollow armature may be

Inside this holtow drum armature is an internal stationary driven either by the tangential force of one of the

electro-magnet, KM'K, whose poles face those of the bearing rollers, or by an axle fixed into the closed end
external field magnets. This internal magnet answers of it.

the purpose of intensifying the magnetic field,and making  Another machine devised by Sir W, Thomson, and illus-

N e e e e —————————————

F16. 6.~Elevatioa of Gordon's Dynamo, showing the rotating coils. The * taking-off* coi 5 are shawn in the top right hand c-mer.

trated in Figs. 2, 3, 4, and 5, is a disk-dynamo for generating | having upon its sides projecting wooden teeth, as shown
alternate currents, and is therefore allied ir certain aspects | in Figs 2 and 3, between which a wire or strip of copper
to Mr. Gordon’s machine, described below. Therotating | is bent backwards and forwards, and finally carried to
armature has no iron in it ; it consists of a disk of wood ' the axle B. This disk is rotated between field-magnets

e w—— ——




January, 1883.)

AND THE INDUSTRIAL ARTS.

21

having poles set alternately all round a circular frame,
Figs. 4 and 5 show how this is carsied out, A cast-iron
ring having projecting iron pieces screwed into it is sur-
rounded by zig-zag conductors which carry into it the
| current from a separate exciter. These currents pass up
and down between the projecting cheeks, and excite
‘ those on hoth sides of them.
’ A still more recenﬁand still larger generator, is thatde-
! signed by Mx, J. E. H. Gordon, whose “ Physical Treatise
' on Electricity und Magnetism ' is known to most of our
! readers, This machine, which is given in elevation in Fig. 6,
and in end-elevation in Fig. 7,is more than g feet in height,
‘ and weighs 18 tons, It possesses several points of interest.
The rotating armature J)iﬁ'ers from those of the well-known
Gramme or Siemens’ armatures, being in form a dise,
constructedt of boiler-plate, upon which the coils are
carried. The machine, therefore, resembles in some
respects the Siemeny’ alternate-current machine, though
there are notable points of difference, the most important

il

S NN

T

N
1

Fl"
I

Prod
|

[+]
]

i
LI

ST
mis P e

Le] il
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being, that whereas in mcst dynamo-machines the in-
ducing ficld-magnets are fixed, and the induced coils
rotating, in Mr. Gordon’s new machine the rotating coils
are thote which act inductively upon the fixed coils
between which they revolve. The machine furnishes
alternate currents, and therefore requires separate exciters.
These exciters, two Biirgin machines, send currents which
enter and leave the revolving armature by brushes press-
ing upon rings of phosphor bronze placed upon the axis
at either side. There are 64 coils upon the rotating
disc, and double that number upon the fixed frame-
work. These 128 “taking-ofi” coils, the form of which
. 1s shown in Fig. 8, are alternately connected to two
l circuits, there bemg 32 groups in parallel arc, each

parallel containing 4 coils in series; thus bringing the
* total electromotive force to 105 volts when tne machine is

‘ driven at 140 revolutions per minute. At this spesa o

actuates 1300 Swan lamps, but is calculated to actuate

from 5000 to 7000 if the driving power is proportionately
increased, ‘The machine is now in nperation at the
Telegraph Construction and Maintenance Coiapany’s
Works, East Greenwich.

A great deal has been said in certain quarters of Jate
about another new dynamo, the invention of Mr.
Ferranti, which, with one of those unscientific exag-
gerations which cannot be too strongly condemned, was
pronounced to have an efficiency five times as great as
that of existing dynamos, The construction of this ma-
chine bas not yet been made known, but it is understood
that it has no iron in the romting armature. This is,
however, no novelty in dynzmox It appears, also, that
Mr. Ferranti bas invented an alternate-current machine
almost identical with that of Sir William Thomson
described above.

Lastly, M. Gravier claims to have designed a form of
dynamo in which there are neither commutators nor
séparate exciters, but in which continuous currents of
clectricity are produced in stationary coils by the passage
near them of a rotating series of iron bars whuse mag-

F16. 8.—The Fixed Coils of Gordon’s Dynamo.

netism is changed, during their passage, by the reaction
of the cores of the stationary coils themselves. M, Gravier
has also designed a machine in which a Gramme-ring is
wound with two sets of coils, a primary and a secondary,
each set having its own commutator on opposite ends of
the axis. A current from a separate exciting machine
passes into the primary coils of the ring by ore pair of
brushes, and the secondary current is taken off by a
second pair of brushes at the other commutator placed at
right .an§les to the first pair. We'are not aware that any
practical machine tbus constructed has yet been shown
in action.

. Itis certain that there is yet abundant room for great
improvement in the construction of dynamo electric
machines, But the indicements to improvement at the
Lresent time are so great that rapid progress toward the
desired goal of perfect efficiency and simplicity of structure
is more than assured.

—




EFFICIENCY OF LIGHTNING CONDUC'K)I!-B.
(Extract of a letter from M. G. A. Hirn to M. Faye.)

ReCENTLY I took notice of the effect of a flash of lightning
which struck the lightning conductor of a house not far from
my own, at Colmar, For some time I have hesitated to speak
of it, because this effect was in some measure unimportant, but
T have sinee thought that it is well to show that a lightning
conductor, even though most faulty in its coustruction, may
sometimes effectually protect a building.

This conductor was connected with a house 15 metres(=49.2
ft.) high ; the red was about § long, and was terminated by
a conical brass point about 0%.25 in length, and 0%=.01 in
diameter at the lower part, screwed on to the rod. The con-
ductor was a wire, hardly 0=.007 in diameter, and in pieccs,
with termiocal rings, The wire passed down through a hole
in the moist ground and was ted with a large mass of
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my workshop and terminated in arheo-slectrometer, which my
friend M. Melsens had given me. During the greater iumber
of the severe storms passing at the zenith, I saw the maguetic
needle of the instrument oscillate; on several occasions I
found the bar within the helix strongly maguetised, and yet
1 have never observed any appearancs of fusion in the very
thin copper wires serving to divide the current. Cumptes

Rendus.
————————

METEOROLOGY.

M. FAYE, who during the last few years in his researches on
tornadocs, has only been able to make thirty observations, con.
siders of the utmost value, Mr, Finley’s report on six hundred
tornadues obeerved in the United States in the present century.
The number of observations appears to have constantly in.
creased, but this does not necessarily indicate an increase in
the ber of these ph ; but only that they can no

jron about 0.5 long. In cvery respect then this d

was constructed in the most defective manner; a physicist
would have certainly avoided taking refoge in the building to
which it was attached during a storm.

On the 12th of the month (October) at 4h. 30m. in the cve-
ning a very violent storm burst forth ; the clouds must have
been very near the earth, for 1 was rarely able to count more
than fico seconds between the flash and the thunder. It was
one of these flashes that struck the conductor just described.
The disturbarce was so great that the plaster was detached
from the ceilings in several of the rooms. The total action of
the dischagge, liowever, was confined to the fusion of the brass
joint for a length of about 0m.035, where the cone was about
0=.003 in diameter. No part of the current left the conductor,
1 have found no trace of the discharge in the small hole in
‘which it terminated.

M. Melw:ns in his splendid work upon lightning conductors
rightly remarks that, on account of the very feebic electric con-
ducting power of water, a large areashould in geueral be given
to the part of a conductor which penetrates the ground, and it
should be attached, wherever possible, to large masses of metal,
such a8 the water-pipes which pass . the houses in great
cities. The remarks made by Mr Mcl: 15 on this subject are
almost appalling when one thiuks of the smnall area ucually
given to this part of the conductor. DPerbaps I may here re-
late an cxpennment I made three years ago, and which com-
pletely confirms the views of M. Melscus.  In the centre of a
white.iron cylinder about 0m.25 in diameter, and filled with
pure water to a height of 1m., 1 inserted a brass rod insulated
in every part except where connected with the outer armature
of & Leyden jar. At a distance {raried at pleasure) from the
external circumfercnce of the cylindér was a conductor termi.
nating in a ball, which I placed in contact with the ball of the
strongly charged Leyden jar. s soon as thedistance between
the ball aud white-iren was less than .02, the electric dis-
charge instead of traversing the wata iu the eylinder, traversed
the wir in the form of a brilliant electric spark. The question
here in point was that of an infinitesimnl clectric discharge, as
compared with that of . lightuing llash; the commection
between the central conductor and the internal su:faces of the
cylinder was much wmore perfect than that existing between the
earth and the conductor of very many a lightning rod which
has been supposed to have been well constructed, yet the spuk
passed through the air rather than the water. The sole fact of
a ditcharge in the forin of a spark at the point of a lightning
conductor is certaiuly the proof of the faulty mauner in which
that of which I speak was constructed. We have then, it
seems to mc, every reason to wonder, and perhaps in general
to fecl re-asiured, sceing that the discharge Lias not caused any
setious accident.

In saying, ““the sole fact of a discharge iu the fonn of a
spark,” 1 certainly meution no new fact to physicists ; it 1s
nevertheless a fact which canuot be too much impressed upon
the public, and especially upon persons, often very ignorant,
who undertake the fixing of lightuing conductors. During
forty years of observation, | have not seen a flash of lightning

longer pass unobserved on account of the rapid filling up of the
country. These sudden storms are far more destructive than
?:P to have been believed. Statistics show that from

ebraary 1880 to September 1881, 177 persons were killed,
more than 539 wounded, 988 houses demolished, and five vill.
ages of 140 to 1,000 inbabitants destroyed, entailing a loss of
more than 2,000,000 dollars.

From a mechanical point of view, waterspouts, tornadoes,
typhoons, and cyclones only differ in maguitude. They are
all gyratory movements, descending, on a vertizul, axis, which
originate ia the upper currents of the atmosphere and follow
their course.

From a meteorological point of view waterspouts and torna-
does are attendant phenomena of short duration formed in the
centre of cyclones whose extent and duratien are relatively
enormous. The approach of 2 tornado, while yct at a distance
of two or three miles, s announced by a black cloud from
which a prolongation in ihe form of a funnel descends to the
surface of the ground. At the bottom is the very small. area,
within which the destructive winds are concentrated. The
gyratory motion in the tornado is always from right to left,
i.c., in a direction oppssite to that of the hands of a watch,
The velocity of rotat:on, although very variable, averages 570
ft. per second, or a little less than half that of a musket ball.
The diameter of the tornado at the ground surface is variable ;
when it is only about forty.three feet it partakes of the charac.
ter of a small typhoon ; ordinarily it is from 9S4 to 1,812 ft. ;
beyond this cirele the wind due to the tornado is no longer
perceptible. The velecity of translation of these suddenstorms
varies from sixteen to cighty-two feet per second, averaging
about fifty-six feet per scuond, or very uearly that of an express
train. ‘The direction of their motion is from west. to east,
generally from south.wcit to north-cast; a tornado has never
been knowa to take an opposite course.  They may travel
witheat scaching the ground rising or falling, and only causing
damsge when they touch the earth. They usually move in a
straight line, but sometimes in & zig zag.

Tornadoes often occur in stormy weather when the atmos.
phere is hot and oppressive. They cause an immediste full in
the temperatare, and often produce showers either before or
after their passage. They sometimes show signs of an inhe-
rent clectricity (the formation of balls of fire, &c.); at other
times they show uo trace of clectricity. M. Faye finds all these
phenomena in Farmony with bis theory.

The mechanical identity hetween tornadees and cyclones en-
ables us to jerceive their meteorological- dillerence.  Besides
the diffcrences of dimension between these phenomena there
arcalsod:(fcrences in the length of travel of tornadoes (averaging
cleven leagues, and often les) and of cyclones; the latter
traverse encrmous distances, seas, and continents, and leave in
their train squalis, storras and #howers ; their time of durstion
presents chamcteristics no lese distinct; cvclones lasting for
several weeks and tornadocs for less than an hour.

Ten or twelve waterspouts may be produced at the same
tine in a cvclone, as in the cace inst d by M. Laland

strike a single one of the forty to fifty lightuing cond

protecting the factories of Logelbach, wud yet, during a storm
they woik actively. Withsome of the watitterrupled conduc-
tors 1 connected metallic wires terminating iv an insulating
helix, in the ceutre of which I placed a non.magnetised steel
bar. Almost always after a storin susing at the zenith, these
bars were nore or less magnetited. In my dwelling-house,
where Ty laboratory was, I was bolder. I separated the con.
ductor Ly means of a thin leaf of a cacutchoue ; the metallic
wircs, severed at the two ends, thus separated, penetrated into

(1 ltancous wa ts).

Tornadoes occur most trequently in themonths of April, May,
June and July, and though they may h-‘:pen at any hour of
the dayor right, the majority t:ke place in the day-time, especi-
ally in the afternoon letween four and six o'clock. Finally,
M. Finley adviscs the hkin§ of certain percautions toavoid the
destructive effects of tornadoes. For this pur, he rccom-
mends that houses shorld be built square with a gable roof,
and that subtermanean places of refuge should be prepared
within a short. distance of all dwellings.—Comples Rendus.
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ON THE METHODS EMPLOYED FOR THE DETER-
MINATION OF THE OHM.

i!,- G. LippyMANY,
Wotrnal de Physique, July 1882, p. 313.)

P1ix determination of the electro-maguetic absolute unit of
resistauce depends on the production of an electromotive fo-.e
by induction. In most cases the induction gives rise to a
variable current, and hence a complication is introduced by
the induction of the current on itself. This necessitates a
correction, the degree ot accuracy of which it is difficult to es-
timate. 1o the recent experiments of Lord Rayliegh and Dr.
Schuster by the British Association method, this correction
smounted to § per cent. Moreover the resistance of a conduc-
tor of finite section, s is the case with a metallic wire, is only
properly defined for constant currents, when the intensity of
the current is the same for all Fointu of a section of the con-
ductor. Helinkoltz has shown that with variable currents the
, intensity is greater at the periphery than at the centre. Hence
the employment of constant currents is much to be preferred.

(1.) The first method satisfying this coudition is due to Mr.
| Lorenz (187%). He cmployed a circular disc of copper rotating
. about its axis which is placed parallel to the lines of force pro-
duced by a circular coil concentrie with the disc and traversed
by.a constant current. ‘The electromotive force due to the in-
) duction will be along the radii of the disc, and can be received
by rubbers placed at the centre and circumference. If i be the
| intensity of the current in the Lobbin, 1 the angular velocity

of the disc, the radial electromotive forceis (., 7, where Cisa
‘ constant, which can be determined by calculation. ‘The cur-

10t

rent ¢ ‘.averses the r r, whoseal valueis sought,
and Yroduces « difterence of potential between the extremeties
cqual to7. i. DBy counecting the rubbers to the ends of r in
such a mauner as to oppose the clectromotive forces the velo-
| city « can be regulated until the two are equal, the equality
| being determined by a galvanometer placed in the circuit,
which at the moment of equality will give no deflection Then

Qe i =71;whencer = Cw.

, _The only difliculty presented in this method is the calcula-

 tion of C, which depends ou elliptic integrals, which caunot

| readily be evaluated to 8 known approximation.

| (2. The induction of thc earth 1salso availuble for the deter-
mination of the olim with constant currents. A vertical frame

- carrying a coil of wire is caused to rotate about a vertical axis
with » revolutions per second. _The circuit of the coil is not
closed, but its extremities make.contact at the moment of
maximum induction with wires leading to the ends of the re-
sistance  to be determined. In one of the leads Sir W.

oo

Th "s astatic gel ter is placed and ised as- & galva-
noscope. A constant current is maintained through- = and

measured by a tangent sﬂlv&nomctcr. As the disk rotates'an
electromotive force is induced in the coil, which is opposed to
that of the current 7. The latter is then varied by means of 2
theostat placed in the battery-eircnit until the galvanoscope
gives no deflection. IfS be the eflective aren o% the coil, K

the constant of the t: t galv ter, and a its deflection,
thes,
2exanS
T = e eon—
K tana*

. The quantities to be_measared are precisely those ocourring
in }hs Tritish Association method, but the correction for self-
i isavoided. This method has previonsly been aug-
gested by Carey Foster and Maxwell.

(3.) The induction of terrestrial magaetism csn also be used
for obtaininga constant electromotive force. A copper disk
similar to the one employed by Mr. Lorenz is rotated about an
axis parallel to the compads needle. A radial electromotive
force is produced, which can be Tvosived by rabbers placed at
the centre and citoumference. Using a similsr asrangement
:?otbn described in (2), the resistance r is given by the equa-

-

nS
[ R ———
Ktane’
where S is now the area of the disk. .
The el i duced in this is very

orce |
small, but by using & Thomson's gelvanometer 2 degree of
accuracy of 1 in 6,0C0 can probably be obtained.—Proceedings

' of Inst.of Civil Engincers, Rog.

W
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Tugnmoscorio Merson—In the Comples Rendus do 1'Aca. ’
démie des Sciences for October the 8th, 1882, Lippmann
describes the followiug thermoscopic method for the determina.
tion of the ohm :— )

The method. differs from that employed by the eminent phy-
gsicist Joule in that it does not recognize any measurement of
quantities of heat nor a knowledge of thie mechanical eqn.ivllol_xt
of heat J. This last is important, as, in Joule's calorimetric
method, the final approximation is limited by the uncertainty
which sctually exists as to the precise value of J, the poasible
error being about 1-100.

The wire, of which the electric resistauce it to Lo deter-
mined, is placed in  vessel arranged like a calorimeter in the
center of a space kept at a constant temperature. An electric
current is passed through the wire, and its intensity ; measured.
By means of a thermometer, or sensitive thermoscope, plunged
into zhe vessel, it can be ensily ascertained when the veasel has
realized a steady temperature under the heat liberated by the
current. Having done this, the current is broken, and frie-
tion is then produced within the vessal containing the metallic
wire. ‘The heat ceneratsd by the friction takes the place of
the heat presiously caused by the electric cusrent, and is s0
regulated that the steadv temperature of the vessel ncquires the
ssme value as before. Hence, » may be determined from the
equation 7 12 == T, T being the work empended. It is scarcely
necessary to add that the friction apparatus should be firmly
fixed in the vessel, sven when it is not working, and should be
supplied with an arrang t for ing T : in practice, it
1 easier to obtain the heat first by friction, and afterwards to
regulate the intensity ¢ 5o as to regain the same steady tempe-
rature. Finally, it may bes advantageous, in the case of large
sapparatus, to observe the rate of heating instead of the temper-
ature.

Joule's metliod depends upon the measarement both of 7 and
of 2 machanical work, viz., the work doveloped at the time of
the evaluation of J ; and, farther, it implies two calorimetric
measurements, designed to mutually eliminate oue auother in
the final result, viz., the ineasurement accompanying the de-
termination of J, aud that ying the passage of the
electric curtent; these intermediate measurements introduce
causes of error and corrections, due to the imperfections of the
calarimeters by which they are made, This difficulty is avoid-
ed Ly the present method, as the work T and the electric ener-
gy = i= ave expended in the same caloriscopic vessel so that it

is mot necessary to know the t of heat liberated in the
vessel.
OO S omn
THE COMET.

1 send a few sketches (naze 22 and 23) aud a brief acconnt
of the comet Crals. I found the comet at 11 h. a.m. September
22, by sweeping the sky near thesun with the 10-inch refractor
of the Observatory of Palermo. It wasnot an eany ohject to
find ; it seemed buta point-with a sarronnding nebulosity,
and a trace of tail directed to the south-weat.

On the following morning the comet hiad the form {observed
by Prof. Zonaand myself) of Fig. 1, and preserved it until
Saptember 27 ; the tail was very splendid, inclined 50° to the
horizon (that is to sy, neatly parallel to the equator), a little
convex to the south ; the visible length in the glare of dawn
and moon was G, and then 10%; the breadth at the ton was
10°, and then 1518+, The nucleus wasround and very briliant,
with a yellowish light.

The spectrum was formed of the linear coatinuous spectram
of the nucleus traversed by & Iarge and strong line, that of so-
diam (D) ; by eularging the slit.of the spectroncone, Isawa
globular, monochromatic image of the n_nc!em and coms. Be-
sides the line of sodium, many others were nresent, but my
spectroscope not having a ‘mi £, I did not determi
them ; 1 observed aband in the red, aline in the yellow near
and after D, two others in the green, aud au enlargement of
the continuous spectrum of the antlens ifi green aund blue.

From the form of Fig. 1, the comet pased to thit of Fig. 2
till October 1. The tail was more curved and diverging,
inclined to the hotizon a little more than 45°, the length was
near 15%, the breadth at the top 1° 48'; the south odpe was
very muc.: strongerand brighter than the north edge, an obecure

whole length.
doubls, and

streak seema to divide the comet. through the
lengthened to 257, having a very brilliaut jet directed to the
w

The nucleus was less laminous; it a

.
The comet was not now as yellow as befors, and corres.
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OBSERVED BY G. M. Smnkoxs.
5 a.m. October, 23, 1852,

OBSERVED FROM CANNES BY C. J. B. Wiriavs.
Botweon 5 and 6 s.m. October 21,1852

Fie, 3.

spondingly in the spectrum the sodium line was very
reduced and little lumimous, but the usuai three bands of
the hydrocarbons—yellow; green, and blue—were very
conspicuous.

From October 1 to the present time the comat ap-
proached the form of Fig. 3, which I observed this morn-
mng; around the nucleus and very excentrically to the
north, it is a faint envelope; at the top of the south cdge
a sort of horn issued; the north extremity is 1° distant
ﬁ;on;_a Hydre. The length of the tail is 17° the breadtb
2° 48",

The nucleus is much diminished and little luminous,
and the colour of the comet almost white.

Besides the linear spectrum of the nucleus, the three
bands of hydrocarbons extend 3" ro2n i the nucieus.

The spectrum of the tail is eontinuous. and visible to
the end.

It 1s remarkabic that the changes of the spectrua (ac-
cording to Dr. Hastelber's experiments) ¢nabled wie to
predict that the cemer had passed the. peribelien befure
the orbit was calculated.

The beautiful sky of Palermo permitied me to obene
the comet Cruls every day except October 3.
< Observatory, Palermo, October 11 A. Rlwco
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THE GREAT SOUTHERN COMET OBSERVED AT THE
IMPERIAL OBSERVATORY AT RIO,
Memo. of M. Cruls.

On the 10th of last September M. Cruls received information
of the presence of a comet in the east, visible to the naked eye
before sunrise. 1t was not till the 12th, at about 5h. 15m.
(mean time at Rio), that it was scen at the observatory. 'The
sky remained clouded in the east towards the morning until the
22nd, The comet, however, continued to be visible in other

ts of Brazil, and telegrams apprised us that it had been seen
1n broad daylight and afew degrees from the sun on the 18th,
19th and 20th. X

At last on the 2ith of September a clear sky allowed it to be
seen in all its brightuess. At four o’clock in the morning a
portion of the tail rose above the horizon, utherl.xkea eolumn
of fire than a pencil of light. It was nearly vertical, and of 2
well-defined conical form, measuring 40' at its base and 1°30
in its widest part. The sight of this zolumn of fire, to which
the lower atmospheric layers gave a ycllow-ochre tint and which
was reflected in the waters of the Rio, was a magnificent
spectacle. . o .

The telescopic examination of the tail, in proportion as the
parts neareat the nucleus 1 visible, presented ver
plainly the appearance of a stream of extremely vivid light in
which one eould distinguish threads more Jmininous than their
sorroundings. Then the nucleus arose and appeared extremely
bright, with a diameter of about 60”; it was enveloped by a
stream of light, and on both sides behind the two luminous
threads spread cut and combined to form the beginning of the
tail whose Juminous intensity was still considerable at a distance
of 10° to 12°. However, in the axis of the tail the tint was
more sombre and was cven almost destitute of light immediately
behind the nucleus for the length of 1 ; this peculiarity called
to mind the vacuum left behind a projectile traversing space
| with a suiticiently great velocity. “The tail again was remark-
able by its curvature, the convexity being turned towards the
south, the sharpand well-defined conven cdge formed a contrast
to the concave edge whose luminous intensity was vague,
blurred, as if of a vapourous nature. The Juminous pencil of
the tail, after being sensibly widened from the nucleus for a
distance of 12¢ then suddenly fenninated ; but a portion of
this tail was prolonged . with other characteristics. on the
convex side a very pale luminous pencil of 1 width about 2.5th
of the thickness of the tail at its free end, stretched about 15¢.
M. Faye even believes that the question here is that of «
comet having a second tail. i

The nucleus is surrounded by a coma very slightly luminous,
about 20° in width aloug a line passing through the nucleus
; and normal to the solid of the tail.

The spectrum of the extremely lurge nucleus conld be clearly
; distinguished from the red to the violet, from the hme B to the
line G, showing, although feebly, a certain number of Fraun-
 hofer's lines  The luminous mtensity was such that with a
slit of 1™ the line D of sodium, although not divided, was
very finie and the carbon bands aliowed the blurred rays which
composed them to be yerfectly seen. The spectrum of the
tail was the spectrum of the nucleus, but of less intensity.

o

SPECTROSCOPIC OBSERVATIONS UPON THE GREAT
COMET (Cruls).

BY the observations of Mr. Lolisc in Scotland and of MAt.
Thollon aud Gouy at the observatory at Nice, on the 18t of
September last, 1t was established beyond donbt that brilliant
Tays of sodium were scen in the spectrum of the great comet at
that time and that those rays were slightly disfﬁ:med towards
the red. The dispersive power of the mirtor and spectroscope
employed in the Nice observations was too small, and, there-
forc ihe more faint_mays obscrved by Mr. Lohse in the
green, could not be distinguished with_certainty ; for, under
the circomstances, the spoctrum of the ditfused light was much
too sharp not to conceal them, as well as the bands of carbon.
These simiultuneous observations agree in 2 most satisfactory
manner and should quently inspi fid

1y insy

Until the 9th of October MM. Thollon and Gouy conld not
make any further spectroscopic observations by reason of the
unfavourable condition of the sky. On this day, an hour before
sunrise, it was ascertained that the sedium as well as the other
bright rays had disappeared. Only the usnal fourcarbon bands
were visible 1 the violet band was perfectly distinct, although
very fecble ; the others were very bright, especially about the
nuclens. At the same tine the latter gavea contintous, narrow

CANADIAN MAGAZINE OF SCIENCE

{Junuary, 1883.

spectrum, in which the observers believed they saw a large
number of black and bright rays.

From the 9th to the 16th of Octoberno observations were
madeon account of the bad weather, On the 1Gth at four o’clock
in the morning, the sky being perfectly ¢lear, the-spectrum of
the comet shewed the same cl ter as on the 9th ; the violet
haud had nearly disappeared, and the continuous spectrum

iven by the nucleus was considerably fainter. The bands had
5imiuished in length but their brightness had scarcely changed.
‘The spectrum of the comet, compared with that of an alcohol
flame, showed the most striking resemblauce to the latter. 1Is
it necessary to add that this resemblance by no means implies
the presence of alcohol amongst the constituents of the comet ?
It is known that all the comgounds of catbon give the same
bands, and alcohol was selected because of the greater ease and
advantage which its employment secmed to offer.

On tho same and following days the integral spectrum of the
comet was observed by means of a spectrcscope without the
slit. This somewhat bright spectrum was comtinuous and
shewed no trace of bands, which proves that the larger portion
oll; the emitted light was white, probably the diffused light of
thesun.,

‘The disappearance of the sodium and the other bright rays
observed by Mr. Lolse proves that, under ordinary circum-
stauces, the spectroscope cannot give s complete analysis of
cometary matter. It is very possible, oven very probable, that
this matter is composed of the same elements 25 that of aero-
lites. On the other hand, if the temperature of the comet is
sufliciently high to produce the spectram given by the com-
pounds of carbon, it should be sutlicient to produce that of so-
dium, which is contrary to observation. These considerations,
which have been long discussed, have led again to the electric
theory of comets. In fact, it is known, that if the clectric
fluid of & Holtz machine, without condensers, is made to pass
through 2 gaseous carburet, the gas takes firé and gives the
carbon bands; if it holds any metallic compound in suspen-
sion, in the form of fime dust, it will always - give the same
bands without shewing any ray of the metals held in suspen-
sion, Probably there is some analogons phenomenon in cen-
nection with comets, and hence, with regard to their chemical
composition, they would not present a strange anomaly and
would not differ from other bodies circulating in ounr solar
system. ' e

M. Chalois who inakes the calculations at the Nice observa-
tory, and is a skilful draughtsinan, joined us in order to ob-
serve and skotch the peculiarities exhibited by this brilliant
comet. On the 16th of October, while vbserving with a three-
inch finder, he discovered that the whole of the front portion

. was surrounded by & very faint kind.of sheath, invisible to the

naked eyc, clearly outlined, and extending 7° or 89 in a direc-
tion opposite the tail. The photographs taken at the observa-
tory reprodace, according to his designs, which were very
carefully verified by us, the appearance of the comet on the
9th :la'nd 16th of Qctober; it was taken from 23° to 25° in
length.

B s e ——

- CRITICISM ON DR. SIEMENS' SUN THEORY BY
M. FAYE.

17 ic well known that under the action of light and with the
intervention of the chlorophyl of vegetables, vapour of water
and catbonic acid are decomposed at ordinary temperatures and
arc restored to a combustible form, carbon and hydrogen being
differently combined. Siemens finds that if the vapour of
water and carbonic dioxide be extrcmcliv] rarefied (witha density
say of 1-1800), the action of thie sunlight will produce the same
decowposition without the aid of any other intermediate agent,
Siemens, assuming the results of his experiments to be com.
plete and decisive, enunciates the following theory :— ¢ Space

ins, besid i of solid watter (meteors), an
iugly rare atmosphere (density=1-2000) of burnt gises
(vapour of water and carbonic acid) mixed with inert gases,
ozote &c. Thess are partially transfornied into comby
tibles by the solar light, are drawn juto the sun, are there
burned afresh and sent back again into space. This immense
source of heat continually renews itself, and nothing is lest
save as much of the kheat of radiation as is abeorbed by the
cosmic medium with a denaity of 1.2000 only.” This, for the
physicist, as M. Faye remarks, is an almost absclute vacuum,
since the electric a];.’rk can no longer traverse it, but not so fer
the astronomer. The rectifications required by the resistauce
of the surrounding medium in the trajectories of the heavenly-
bodies which move, say, sixty times as fast asa cannon ball,

——
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would be twico as groat as thoso found necessary in the
case of the cannon bulls, even though the density of the
sarrounding medium be reduced to 1.2000, and this not
after the lapse of & few centuries or a few years, but after
s few seconds, In the second place, the distinguished
English physicist seems to have neglected one important
consideration, viz, the amount of matter his theery would
add to the sun. Under the influence of attraction this
matter would be added to tho already existing stats, but es-
pecially to the sun, and their mass would continually increase.
Thus, a hitre of air containing the desired yroportion of vapour
of water weighs at least 1.gramme at the ordinary pressure
{ At a pressure of 1-2000, a cubic metre will weigh .0005 kilo-
) gramntes. This being taken for granted, and the solar system
| limited to a sphere embracing all the planets up to Neptune,

the waight in kiloi:r.\mmcs of the very rare matter added by
the hypothesis would be 4.3 v (44,000,000 « 24,000 v~ 30);~

.0005.
' The actual weight, in kilogrammes, of the svn is 4.3 v (44,
, 000,000); 5 3.5 - 321,000.
i The first weight is 100,000 times greater than the second.
{ However, Sicmens’ theory would add 100,000 times the mass
; of the sun to the mass whieh has hitherto been so carefully de-
y terminedby the m thod of celestial mechanics.

Faye remarks in zonclusion that, although Siemens' fands-

. mental experiments are valaable, his theory 1s of no importan~»
from an astronomical point of view. (/‘vap’es Rradus.)

L o

DR. C. V. SIEMENS' REPLY TO MR. FAYE'S OBJEC-
TIONS TO HIS SUN THEORY.—={(‘umpts Hendus )

M. Favg, while generslly approving of the physical por-
tion of mv nvestigations, questions their application to astro
nowy for the following reasons : —

1. That tho pressure of & universal gasecous mediur, at a
pressure of 1 2uiu of an atmosphere, would offcr aw cacessive
resistance to planetary motion ;

1 % That the vapour, thus distnibuted, woull Le gradaally at-
 tracted to the sun and would tend to produce a considerable
¢ Inerease in iy mass.
t  In the first place, with respect to M. Faye's s=cond ohj«o-
) tion, permit me to remark, that the degree of diffu~ion 1 have
¢ assumed 18 such s to ensure the permanence of the statical
| equilibrium betiveen the foices of expansion and diffusion on the
1 one hand, and the attraction towards the sun anld the celestial
bodieson theother. 1fsuch an equilibrium were not established,
M. Faye's objection would naturally completely overthrow
my theory. Besides, I am willing to admit that if Mariotte's
law rey; cctmg the expausion of permanent gases could be ap-
plied indefinitely, the pressure of the interplanatary gaseous
medium would be lowered alimost to a degree beyond concep-
tion, but it scems to me, from considerations based upon the
dyuamical theory of gases and from the behaviour of gases, as
demonstrated by M. Crookes, in extremely rarefied tubes, it
seems to me, 1 say, that there exists no @ priori reason, justi-
fying thetigarous application of the law to vapours beyond the
confines of our atmosphiere and of that of the sun. Ay regards
M. Fayc's first objection, 1 admit that a density of 1.2000 of
that of the atmosphere would have the consequonces whicih he
80 justly establishes, and 1 remember to havesaid that,if the re-
salts of my expertments upon disociation of vapours by solar
energy, are aceepted as deinonstrated and if it be assumed that
the stellar space is filled with a vapour at a pressure not exceed-
934 1-1300 of an atmosphere, which corresponds to the greatest
rarrfaction 1 have obtained in my experiments, then there
must ensue 2 dissociation of that cosmic vapour by the radia-
tion of the sun.  Nevertheleas, it must be remacked that this
observation only relates to the physical phenomena discussed
}| 10 ny experiments, and it is evident that, if the dissociation
of the vapour of water and of the carbon compoundsis effected,
by the direct radiation of the sun, at a pressure as high as
1-1000 of an atmosphere, with far greater reason would it bo
efected in the muc£ more rarefied mediam.

In another portion of my paper, in which I apply my hypo-
thems to comets, I assume that the represent, even at their
perihehion, a gascous medium, at a density of 1.3000 of that of
a1 atmo-phere only, and that this density is suflicient to cause
incandescence by compression. This assumption at least proves
indirectly that I considered stellar space to he Gllod with &
vapour ata pressure much less thao 1.3000 of an atmosphere,
startiog from such & medium, (i the absence of data derived
from experiment and obserration), as frora an intensely Tarefied
i state, without fixing any limit to this rarcfaction.

e e S e gatear

Afterwards, new fucts of obsarvation tended to confirm my
hypothesis of a stellar space filled with rarefied matter analo.
ous to that realized in vacuuan tubes. The equatorial pro.
ongations of the solaratmosphere, observed in Amorica during
the eclipse of 1859, seoms to prove the existence of a substance
stretching out from the Sun for a distance of several millious
of lengues and rendered visnble, bevond doubt, by sohid parti.
cles, partially illuminated by the reflection of the solar light
and partly by clectric discharges towards the Sua.

My hypothesis has met with a more direct oconfirmation ia
the remarkable spectiascopic investigations communicated by
Capt. Abney last August in Section A of the British Associa.
tion, which proves the existence between our atmosphere and
that of the sun, of carbon compounds st a low temperature
which may be easily and distinctly observed, and which are
probably analogous to ethyle. Professor langley's observa.
tions in America with his bolometer, although made for an.
other purpose, tend to coufiria the results obtained 4y Capt.
Abney upon Mount Ritlel.  ‘'o these proofs may be added the
interesting obscervation of Professor Schwedofl (as yet uupub.
lished, and communicated to me by Professor Sylvanus Thomp-
son), according to which, large hailstones of & cosmic origin
have sometimes fallen upon the earth. This obaervation,
however, requires confirmation,

Assuming that these observations are founded on facts,
physical considerations render it possible to determine approxi-
mately the actual density of the stollar vapour, which, tn this
case, depends upon the temperature of the space. From
Gorschow's observations on the 30th of November, 1871, of a
temperature of 63 © C. in the Arctic rogions, it follows that
the temperature of the stollar medwum (which, if composed of
a vapour, must have the power of 1ntercepting heat rays), must
be between 639 and the absolute zero (2739); the solar
radistion must matatain 1 1t some temperature, or, at least,
sush a temperature that the dissociation of this medium
goes on very sctively.  To Regnault 1s due our know.
ledgs as to the donsity of vapours at different temperatures, but
his investigations are not continued below 32 2 C., and his for-
mulie could not be rigorously applied below that point , never-
tholess they enuble us to estunate approximately what the
density of a vapour may be atstill lower temperature ; hencs we
are led to believe thut at 130° the density ot tho vapour of
water does not exceed 1.5,004,000 of that of the atmosphere.
Further, let v sssumne that the gascous mass which fills inter-
stellar apace ouly contains 1-5 of its voluine of agueous vapour,
the remammuog 4-§ conasting of hydre-catburots, carbonic acid,
and azote, the total pressure of ths vapour wouald mot exceed
1.1,000,000 of an atmosphere.

These vapours would traverse space with a velocity probably
oqual to one-half of the tangential velocity at thesun's surface
orto 1k.m. (5-8mule) per second. It could be easily shewn,
that 2 columa of these dissociated gesss, travelliog towards the

olar surfaces of the sun with this veloaity, and taken ata

1stance of 5,500,000 k.m. from the suan (the mean distauce of
mercury, the nearest of its planets ), would present toward the
sun a section of flow equal to 140,000,000 mullions of square
kilometres, much more than enough to supply tho necessary
substance which will yield by combustion the heat required to
maintain the solar radiation.

Perhaps the distinguished Director of the ¢ Burcau Ues
Longitudes'* may consider that a gascous medium of a density
equai at most to 1-1,000,000 . © that of our atmosphere would
still impede the inovements of the planets in a degree incom-
patiblo with the facts obtained by astronomical observations;
if this were the case, it wonld suthize to assume, for this me-
diur, 2 8till lower temperature and consequeatly a more at-
tenunated rarcfaction for interstellar gaseons matter,

{Comptcs Rendus, 1382, Extract from letter to M. Dumas.)
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THE TRANSIT OF VENUS.
BY ALEXANDEER JONUNSON L.D.

AsTroNoMY has received an unusual share of public
attention lately in consequencs of the appearance, first,
of the great comet which was conspicuous in heavens
for 80 many woeks; secondly, of the great sun-spot
accompanied by the “magnotic storm” which so se-
riously doranged ‘telegraphic communications; and
thirdly, of the Transit of Venus. Concerning this last
there are numerous topics of gereral public interest, a
few of which aro here considered :—

— e .
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No. 2.—October 10, 1882, No. 4.—Nucleus of Comet, Nov. 5, 1882, as seen in 26-inch Equatorial.

Transit of Yenus 1874 Dec 8.

;
i . ; |
A WAL

]
|
¢
Font elnation of the Model artftaally represontung /

\
the craumstances of the Transit of Venus when placal
at the distance of 400 fect Cne frurth natiral sye \
The planet u reprisaund o tha poasition of Internal Contact

with Su limd (nearlsj. s inotion w from left to right.




January, 1883.] AND THE INDUSTRIAL ARTS. 29

TRANSIT OF VENUS,

S S T

Fic. 1. N
Tur rovr CONTACTS. Fis, 2,
PaTit or VANUS A% SEEN PROM
CBNIRE OF EAnay,

Fy. 4, Fg. b,

TTTTT

Fgress Fig 6. Egress Fg 1. Fyress Rg 8. Ingress Fig 9. Ingress Fig.30,

Fig. 1.

Fig. 2.

ca~T o e o =

Cheval sautant un obstacle,




30 CANADIAN MAGAZINE OF SCIENCE

[January, 1883.

The transit or passage referred to was simply the
paseage directly between us and the sun, of the planct
Venus, which bad previously been scen shining so
brightly in the western heavens shortly after sunset,
on the eastern or left hand side of the sun. A black
spot, less in diameter than the thirtieth part of the
sun's diameter, was seen even without a telescope, but
through a smoked glass, or even without this when a
slight haze covored the sun, to cross the lower part of
the sun’s disc. This happened on December 6th last,
and a part of the passage was visible at Montreal for
about an hour. The beginning of tho passage (“ Ex-
ternal contact at Ingress”) must have occurred accord-
ding to calculations about nine minutes past nine a.m.,
Montreal time. The planet was fully on the disc, and
its edge touched the sun’s edge, or, what is catled “ In-
ternal contact at Ingress” took place about 9h. 30m.
a.m. 'The passage then continucd across the disc un-
til 2h, 51m. p.m., when the edge of the pianet was
again just touching the edge of the sun (the planet be-
ing still fully on the sun's disc). ‘This latter is called
“Internal comtact at Iigress.” Venus continuing to
move onwards passed entirely off the sun’s dise (“ ox-
ternal contact at Egress”) about 11 minutes past three
p. m., (See fig. 1.) but. unfortunately, clouds covered
the sky at these moments and none of these . sntacts
was seen.

The diagram exhibits the position of the path of
Venus across the sun's dise by referring it to the porth
and south points of the disc, these being the pointswhere
a declination circle through the centre cuts the disc—or
they may be regarded as the points where the disc is cut
by the meridian when the sun’s centre is on it. At that
time they are the highest and lowest points of the sun re-
spectively, but not at other times of the day., This
may he made obvious by putting a circular piece of
paper like the disgram in the sun’s place ou & colestial
globe placed in the proper position, so that the brass
meridian may be over these points; then turning the
globe to the position for half- past nine o'clock it will
bo seen that Venus enters on the sun's disc very near
the lowest point. The calculated angle from the north
point for contact at Ingress was 1459 towards the
East ; and for contact at Egress was 114° towards the
West. As scen in an inverting telescope the whole
figure would have been turned upside down.

The same phenomena would have been visible at
very uearly the same instant over a great part of
Canada if the weather had been faverable, occurring
only from two to six seconds later at Ottaws, and a
few seconds later still at Toronto, for example. But
although at nearly the samo time absolutely, the hours
snd minutes which denote the local time, would be, of
course, different. ‘The difference between Montreal
and Toronto time, for example, being about 23 minutes
we shall have to subtract 23 minutes from the times
given above in ovder to find the local times for Toronto.
So for other points of Canada, the local times corres-
ponding to the Montreal times given above were the
times for observing the four contacts mentioned. Ca-
nada was, however, very unfortunate in the weathor.
Out of thirtecn observing stations, only four are roport-
ed to have been able to see any of the contacts,

The paris of the world where the transit was visible
(weather permitting) in whole or in part are given in
charts in the Admerican Nautical Almanac for 1882,
These show also the times of contact at different places.

T

———————————

But these times whether taken from the charts or cal-
culatod from the formule in the British Nuutical
Almanac cannot be relied on within two minutes,
Hence, indeed, ariscs the necessity of observation. Ia
fact, as the duta employed aro somewhat differont,
the times as givon by the chart, of the one almanag, and
the formulc of the other, do not always agreo exactly,
as may be found by any ome who choosos to make the
comparison, A further comparison of the times ac-
tually observed with the times announced beforchand
cau hardly fail to bo intoresting.*

But why was this transit so eagerly observed by
astronomeors ? What is the great problem to be solved
which would justify the expenditurs of so much time
and thought, and toil and money by almoat all the ci-
vilized nations of the world?

It way be described as a probleni in surveying on
the grandest scale. 'When a farmer or the owner of a
large estate gets his land mapped out, and its size
ascertained exactly, the advantages as well as the
satisfaction arising from it are obvious, So, on a
higher scale, are thoss of the Ordnanco Survey of
Great Britain or the like work for any other national
territory. Rising still higher, we come to those sur-
veys which have had the mapping out of the whole
carth and the determination of its size for their object.

Higher again, we consider'the earth as one body in
the solar system, which system is to be accurately sur-
veyed. Beyond this comes the step which leads us
from the colar system itgelf to the dimensions of the
visible universe. Butf with this our present subject
hag no immediate concorn, although there is a close
connection.

Confining our attention to the solar system we may,
from one point of view, compare our knowledge of it
to that of an estale or territory of which a very accur-
ate map has heen made, so far as-the relative positions
and dimensions of all the parts are concemed, but on
which from some oversight the scale has been inaceur-
ately drawn. Suppose, for example, it was uncertain
whether a mile was represented by an inch or an inch
and a quarter. (This, however, would be an enormous
exaggeration of the uncertainty in the case of the so'ar
system.) 'The result of this, of course, would be that
the actual distance in yards or miles between any two
points, or the number of acresin any given area, could
not be ascertained. Similarly for the solar system we
know the relative distances, the relative sizes, and even
the relative weights of the planets and the sun; but
there is a good deal of uncertainty about the scale, and
hence we cannot say with certainty what is the actual
number of miles in any required distance. This is,
however, due not to any oversight, but to the difficulty
of the measursments required to enable us to lay down

* The following are the tormulw of ““The Nautical Almanae,”
“For any place on tho surface of the Earth, the Radius be.
“ ing r, the Geocentric North Latitude ! and East Longitude
* ', the Greenwich meantime ¢ of first external contact may be
¢ computed by the formula,
“ Dec. 6, 1n 55m 57¢4 | 254717 sin 1 —[2.4789) r cos I cos
S (I'—879 53", 8). The first inlernal conlact by
“ Dec. 6, 2» 16™ 18+-+{2.5850])r sin I — [2.4767] 7 cos I cos
¢ (U’ —85° 65'.9). The last in‘ernal contact by
“ Dec. 6, 7h 51m 465 [2.3129) rsin I + [2.6454] r cos! cos
{1’ —138° 45%.7). The last external contact by
‘“ Dec. 6, 8% 12m 95— [2.2897) rsin 7 + |2.6337]r cos { cos
" (P —185°9"4).
“ The quantities in brackets are the logarithms of seconds of
ime.
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' the scale. Qur unit of measurement is the distance
- from the run to the earth, and this has never yet heon
' determined in miles to the satisfaction of astronomers.
| How then can tho distance of the sun bo found by
- observing the passage of Venus across his face? ‘l'o
_ explain this simply, it will be bettor to consider not
¢ the distance of the sun, but the diameter of the sun in
* miles as tho objoct of searc, [If either can be found
: the other can be calculated from it by a simple propor-
| tion (which need mot be hero discussed) so that the
- above question becomes—“How can we, by olserving
i the passage of Venus across the sun's disc, find the dia-

metor of that disc in miles " A general explanation

is all that will be attempted here. Roforring again to
; the illustration of the map, but letting the map now
i eorrespond not to the solar system, but to the supn's disc
! only, it is obvious that if we knew the actual distance
! in miles between any two points represented on the
map, we could readily find the distance in miles bhe-
tween any other fwo points, tho map heing supposed
accurately drawn. For eximple, if wa have a map of
any city, Montreal for example, carefully drawn, but
without any scale attached, we could by kuowing the
distance bstween any two paralle]l streets, such as St.
(‘atherine streost and Dorchester street, tell the entire
length of the city, because the ratio of this length to
the other is given by the map., Similardy in the case
of the sun’s disc, if we kunow 1% the distance in miles
between any two parallel lines on ifs surface, and 2°
the ratio of the whole diameter to this distance we evi-
dently cau find the diametor. ‘I'he problem thus but
consists of two paxts:

1¢ The distanco of tlie two parallel lines in miles.

2% Tho ratio of the diameter to this distance,

If wo roverse the order of these we may say that
they correspond to

19 Deawing our map, but without knowing the scale.

2" Finding the scale,

The map, however, we have to draw of the sun’s
disc is a bare ouiline. 1f' we draw any circlo to xe-
presont the sun s dise, we have merely to lay down on
this circle s diameter and two other lines parallel to
ono another. (See Fig. 2.)

HK, €D, Paths of Venus as seen from Northern and Southera
Stations. A B, distance between tho t chords,

But how are tho lines on the sun’s face to be select-
ed? This may be explained by another illustration.
Go into 2 room with a gasalier hung from the ceil-
ing, sit down on a chair, look at one of the glass
globies, and notice what part of the opposite wall it
hides from you, then sliding the chair in a straight
path across the room observe that the part of the wall
hidden from time to time during the motion will form
a line on the wall. Next, stand up, and moving
along the same path on the floor you will, of course, see
that the glass globe hides a different line on the wall.
It is clear that the distance apart of these two lines de-
pénds on the differenco of the heights of the eyo in the
two cases and on the relative distances of the glass

‘ [ globe from the oye and the wall. Here the wall cor-

R 1 responds to the sun’s face; the glass globe corresponds
E I to Venus, and would correspond better if it moved
across botween you and the wall,instead of compelling
you to move in order to produce the same effect.
Another illustration might be this: Hanging up a large
circulas sheet of paper against the wall to ropresent
the sun, and getting a friend to pass a cent steadily be-

Lo
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tween it and your eyes while you, at a considerable
distance, are on the first oceasion sitting down, and on
the second standing up, yon will see two diffevent lines
traced out.

L- t tho observers be at A and B, Fig. J, the two ex-
tremitios, suppose, of the diamoter of the Earth (E}
which iz perpendicular to the ecliptic. 'Then, when
the obsorver A sees tho contre of Venus projected on
the sun's disc at «, the obsorver at B will see it at b;
and the lines CD and GII will represent the lines or
the paths that appear to be deseribsd across the disc,
The djstance apart in miles of these two lines can be
found without any great difticulty, because it depends
obviously on the distance botween the slations of the
two observers, whichis easily found, and on the known
ratio between the distances of Venug from the Sun
and from the Earth, about 24 to 1. 'I'hus one part of
the problem is solved, viz, that corresponding to wmea.
suring the distance batween two parallel streets on the
map of Montreal.

‘The most difficult pari, however, remains, viz., that
which correspends to finding the ratio on the map bo.
tween the length of the whole cily and the distance
just mentioned. We have to find the ratio of the
whole diameter of the sun to the distance between the
two lines on its surface that have bsen observed. The
observations for this purpose are simply enough «tated,
The two observers already mentioned have only to no.
tice the exact duration of the passage in each rise,

L e
PREPARATIONS AT MeGILL COLLEGE
FOR OBSERVING THE TRANSIT
OF YEXUS, DEC. 6th 1882.

Ar the time of the transit of 1874 the College was
very poorly supplied with astronomical instruments.
It had a refrazting telescope of 23{ inches aperture,
which, together with & small tramsit instrument and
chronometer for taking time observations, constituted
practically its whole equipment. In order to call
public attention o our wants, I wrotea letter, therefors,
to one of the daily papers, pointing out the importance
of the coming transit of 1852, and the need of proper
instruments to observe it ; but this had no immediate
offecct. About the end of the year 1878 gome of our
citizens who felt an interest in astronomy held two or
threo private meetings to cousider the possibility of
establishing a public astronomical observatory as an
independent institution governed by trustees. In
accordance with a request from them, I wrote a letter
on the subject which was inserted m the newspapers
in January, 1879, and in this I again directed attention
to the approach of the great astromomical event. The
times were apparently unpropitious. There was no
public result.

In September, 1879, however, Mr. Blackman, B.A.,
of Yale College, U. S., then a resident of this city,
made a very handsome donation to the College of
astropomical instruments, including a 6!-inch equa-
torical of 7-ft focal length, 2 large transit instrument,
an excellent mean time clock, a sidereal clock and
chronometer.  Subsequently, two good but smaller
telescopes of 414 and 4 inches aperture were placed
in the College, one left to the Trafalgar Imstitute by
the late Donald Ross, and committed for safe keeping
to McGill College, and one lent by G. A. Drummond,
Fsq. As farasinstraments sufficient for transit observa-
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tions were concerned, the College was now well sup-
plied, for with no very great additious it could have
equipped two or three observing stativns, besides
Montreal, But these oth r stations would have involved
considerable expense and it was necessary to provide
for this—to allow so much “cbserving plant" to lie
unused while Canada generally was not too well sup-
plied, would not hLive Lecn creditable to Montreal. In
February, 1880, I read a paper before the Athenaeum
Club of this city, explaiping the state of the case, and
aiétserwards another paper on the same subject in May,
1881,

Subsequently the question was tak:n up by the
Corporation of the College and a committee was ap-
pointed to consider the means of providing for the ex-
penses and other matters, In their name I wrote to the
Astronomer Royal explaining our situation and asking
for information as to the expenses of stations in 1874,
and advice anl instructions generally, since any obser-
vations must be made in concert with those of other
observers, The letter was submitted by him to the
Committee of the Royal Suciety who have charge of
the management for all the Biitish Transit of V.nus
expeditions, and in his reply he gave us ample in
formation which was of great service, 10 addition to
sending the report of the British Observationsof 1874,
which had not long been published, together with the
4 Instructions to Olservers” in that year. At a later
period five copies of the © Instructions” for 1852 were
sent out.

(To de continued.)
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ANIMAL PHYSIOLOGY.

The typographical reproductin of photographs, An indis-
pensable accompanument of the applications ot photography to
physiological experiments is the exact repruductivn of “the
images obtained, the facility witk which pruofs can be struck
off, and the possibility of iucerporating them with puoting
these requirements have been fufilled in a very satisfactory
manner, by M. Petit’s process of ‘“simili-gravure.,” Two speci-
mens of these proofs will enable the veader to estimate all the
rescurces of photography as applied to certain sulenttific demuns-
trations. Fig 1 (Xage 29) shows the successive positions of a
man marching, and was obtained by the process of taking suc-
cessive impressions upon one plate. ‘The imperfections of the
proof are aYmost wholly due to defects in the original stercotype,
Thus, at the Jower part, the background is not sufficieutly dark
and the outlines of the legs and fect are not weli de fined. This
is dur to afaultiness in the screen before whiel the photugraphs
were taken ; the lower part of the screen did not comply with
the conditions of absolute blackness as well as the upper part,
A vertical white band may be observed upon the £ifiis image.
This band is the picture of a post which supporicd the screen,
aund may be made to disappear by an alteratien in the anange.
ment. The cluthing necessartily interferes to some exient with
the exact repre st itation of the bodily movements, Tue Jrroul,
huwerer, suli as it o3 gives much 1utvimation. It shows that
3b every compitte siep the body sssames diffetent posinons,
that the step occupies .!!5n part of & secoad, aud that the head
dunng the same tune makes two vertical oscillatious ; that the
arm makes a wide oscllation in a direction contrary to the
movement of the corresponding leg. The successive phases of
the displacement of the foot and leg can be easily followed, and
the actual value of the displacemeut between two consecntive
1mages, 1 ¢., i0 15 of a secoud can be detenuined with a com-

ass.

P Fig. 2 represents a white hurse clearing a fence. 1t was an
old Syrian animal, and an exprrt can casily recognize the signs
of age. ‘The arraugement of the screon had been improved 1n
this series of photographs, and the detail: come out better in
the lower part. It is peedless to say that the method is not
yet verfect, but animportant point has been reached in the ap.
plication of photography to the illustration of science.

NOTES,

The Chemical Review states that recent analyses of the water
from the Holy Well at Meces, which 18 so eagerly drunk by
pilgrim-, shew this water to be sewage, about ten times strong-
er than the average London sewage.

Maope or DISCOVERING THE ADULTERATION OF HONEY.—
20 patts of honey dissolved in G0 parts of water and wixed
with aleohol, gives a wiite precipitate of dextrine 1f glucose
has beon adided to the luney ; if the honey 18 pure the hiquor
only becomes milky.

DoMesTivation oF Tur EpeLwgiss.—The cdelweiss, that
cirions and interesting alpine plant so much desired by travel-
era in Switzerland has recently been grown by an English gar-
dener in the midst of domestic vegetables. ~ It behaves liko 8
biennial. The search fur it in Alpive districis has been so
keen that in order to prevent its extermination, many cantons
have thought it wise to prohibit its sale.

A New Kinp or Rosg.—In the publication of the Torrey
Botamcal Club, it is stated that three American botauists while
tiding through lower Califoruia, discovered a new rose which is
apparently distinguished by bLutanical and horticultural peca-
liarities from the new and old world species. Dr. Eogelmann
has called i* the *Rosa minutifolia" on stcount of the small.
ness and form of its petals. Seed-plots of it have been made.

WATER FILTRATION.—The use of spongy iron has now been
applied on a largo seale to the water obtained from the River
Nette for the supply of the City of Antwerp Dr. Frankland
has visited the Antwerp Water Works ai Waelheim, about
fifteen milesabove that city, and reported on the results of his
inquiry. He attaches especial value to the fact that spongy
iron fiitration ‘¢ is absolutely fatal to bacteria and their germs,”
and he cousiders it would be “an invaluabie boon to London
if all water supplied frowm the Thames and lea were submitted
to this treatment in default of & new supply from upimpeach.
able sources,”

HvyG1ENE.~In the Comptes Rendus M. Burcq remarks that
workme.n who absorb in the form of fine dust, considerable
quantities of copper are protected from cholers, save in in-
stances quite as rare as those relating to the insufficiency of
vaccine as a guard against small-pox, and that the same work-
men seem to enjoy the same immunity with respect to infec.
tivns Jiseases, especially typhoid fever. M. Burcq proposes
to employ salts of copper as an antiseptic for the planks of
huts, infected ships, in the samo manner as they are employed
tu protect the seeds of cereals and certain timbers employed
in the industries, from.iusects.

Tur. WATERING oF PLANTS In PoTs. —Wateriug, says the
Neuste Erfinidung, is one of the most ymportant coustderations
in the cultivation of plants in rooms and greenhouses. 1tmust
first bo ascertained whether the plant really needs wator and
this can be done by striking the pot on thy outside near the
middle. 1Ff it gives out a clear nng the plant needs water ; 1f
the sound is dull there stll remains enough of maisture.

Water is not reyuired more than one or twice a day ; in the
morning tn summer, in the evening 1 wiuter, but never wheu
the sua is shiving on the plant. Never use well vater but
either raip or running water,

MEDICINAL PROPERTIES OF WARM MILK.

Mulk warmed (aof duiled; tu a moderate temperature is said
to be & ¢nmon remedy 1 India in cases Of the most violent
diarthws, stomach complaint, cholera and dysent-ry. Accord-
ing o the Medical Trmes and Guzette the employgent of milk
thus prepared is especial'y recommended for typhoid fever, and
is the ouly food which nourishes the invalid and gives sirength
without uzduly loading the stomach.

-——— .

PROCEEDINGS OF SQCIETIES.

MonTkEaL Mickuscoriviai SocirTy.—Certain mombers of the old
Microscopioul Club met Jagt month and organized a now Socioty, which
held its first regular meoting on the ovening of tho 4th. Tho numboer
of members is {umited to thirty, and the meotings are to take placo in
the sceond Murday in cach month. At the medting on the dth Dr.
Osler read a_paper on Parasitio bodies in the blood of the ¥Frog. des
cribing tho Lrypanosoma sanguims of Grabe aud the Drepanidiggn
ranarum of Iankester. brccuucns of tho latter wero exbibited.
Amung witeresting ubjects showu were the Filata huminis sangainis
by Dr. Osler, Tuborcfo ba.illi, prepared by Dr Wilkins, by Mr. W.
B. Craig, and Prof. Bemroso cxhibited a siide and called attention to
the presencs of bualetis tn samples of pepsin.




