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RAREFIED AIR AS A CONDUCTOR OF ELECTRICITY'

Edlund countinues his researches upon the subject, A num-
berof experiments are described to show that the phenomena
of the opposition to the passage of sparks from terminal to
terminal in rarclied air cannot be explained by the theory that
a vacuum does not conduct electricity. 1la carefully discusses
the question of the contrary electro-motive lorce which iy
developed nt the terminals, ~* It is not the reswtance of the
gas, but this electro-motive force, increasing with the rarefac.
tion and connected with the electrodes, that presents an ob-
stacle to the passage of the current. Everything s i favor of
the hypothesis that vacuum oppoues a very teetle resistanco to
the propagation of electricity,” Without the employment of
electrodes, one can #xcite an induction current 1n a Geissler
tube, which is sutlicient to produce hght. This world be 1m-
possible if the highly raretied gas or vacuuin were an nsulator
~Plil. May.
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Mr. G. R. Howgtl, New York, in u recent paper before
the Albany lust., favored the open P'olar Sea theory for the
following reasons 1. Water-fowl go regularly each spring
northward from Greenland for nesting. As the ice-barrier from
73° 10 829 is too cold for birds to ruse their young, their
nesting place must be north of this barrier, and in a mnlder
climate, 2, The occurrence of warm winds from the circum.
polar regions, as verified by explorers in high latitudes.
3. The occurrence of furious gales during the long arctic win.
ters, which would be unsccountable if t%:e region for ten de-
grees around the pole were as cold as the zone of the ice-

arrier, and therefore as calm as the equatorial belt.

THE class-experiment commouly employed for demonstra.
ting chemical decomposition consists in leating nercunc
oxide, and showing that oxygen is given off while mercury
remains behind. Anp easier and beautiful expetsnent may be

rformed with crystallized copper formate. This sait, when

eated over gas-flame in a dry test-tube, readily decomposes ;
oxides of corbon ate evolved, and a brilliant residue of metal-
lic copper is left. The formate is easily prepared by loiling
copper oxide with formic acid, and filtering, On cooling, five
blue crystals are deposited. Although this experiment invol-
ves no new facts, I believe its a{))]lcablllty to class.-room pur-
poses has been generally overlooked. F.W.C. . Science.

AN ASPHALT MORTAR.

The Centralblatt der Bauwverwaltung describes a patented
coroposition made at a factory in Stargard, Pomerania, which
has for some yeais past bren used with perfeet success on the
Berlin Stettin railway for wall copings, water-tables, and
similar purposes requuting a \vatcr-;lnrool coating. The mate-
rial is composed of coul-tar, to which are added clay, asphalt,
resin, hitharge, and <cand It 1s, 10 short, a kind of artificial
asphalt, with the distinction that 1t s applied cold, hke
ordinary cement readering.  The temacity of the material,
when properly ld, and vts treedom from liabihty to damage
by the weather ate proved by 1eference to an example m the
coping of a wall which has been e}.lwscd for four years to the
draynage of a slope 33 feet lagh,  Tlns coping 1s still perfectly
sound, and has not requured any repair since 1t was lad down.
Other works have proved equally satisfactory.  In applymng
this mortar, as it 15 termed, the space to be covered 1n first
thoroughly dried, and after being well cleaned is pruved wath
hot roofing varmsh, the basis of which 1s also tar.  The mor.
tar is then laid on cold, to the thickness of about three eighths
of an e, with either wood or steel trowels, and 15 properly
simoothed vver.  If the area covered 15 large, another coating
of varnish 1s apphied and rough saund strewn over the whole.
The waterproot surface thus made 1s perfectly impregnable to
ram or frost, and pra tically indestructible. The cost of the
material laid 1s estunated at not more than 10 cents per square
foot, and 1t 18 stat d that this price can be reduced by at least
two cents for large quantities put down by experienced work-
men.

SteeL WATER Prees —The Chameroy Co. makes pipes of
steel plate for conveying water under high pressure.  The stecl
plates are coated with lead on both sides by mmersion or
othierwise, then rolied to form, riveted, and soldered the whole
length, and covered with pitch.  The first cost of the steel 18
not much greater than that of 1ron, and the steel pipes possess
considerable advantages over those of iron. The lead coating
15 superior on account of the fineness of gram in the steel ; the
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resistance to tensile strain and internal pressure is 50 and 60
tinies, and the resistance to deformation longitudinally from
30 to 40 times greater, while the superior elnshcit{ of the atecl
plate permuts of the pipes recetving tolerable hard knocks
without bemng permanently deformed. For equal thickness
t e steel tubes stand twice the internal pressure of the iron,
and being both light and strong, they are admirably adapted
for hhying down temporanly and taking up agan.—Iron.

AS1RONOMICAL APPLICATIONS OF PHOTOGRAPHY. — Professor
E. C. Pickering described some photographic work which is
now being undertuken at the llarvard observatory. Experi-
ments are being made with various lenses, and on their com-
pletion it is intended to take photographs from the whole
visible heavens north of 30° south. It is possible, also, that a
map will be published. Measurements of the photographic
energy of all Ane brighter stars will be made, down to, perhaps,
the seventh magnitude. Besides this, it is proposed to obtain
menasurements of the color of the stars, by using a large lens of
heavy flint-glase, giving as much chromatic aberration as
possible.  In the centre a circular disk of glass will be placed,
shghtly thinner at one edge than at the other. The effect will
he, that every star will have two iniages placed side by pide.
By adjusting the sensitive plate at a certain distance from the
lens the blue rays will be brought to a focus ; but, in the case
of the image formed by the rim of the lens, the violet and ultra.
violet rays will be spread over so largﬁe an area as to produce
comparatively little eftect, while in the other image they will
have nearly full power. By placing another plate somewhat
neater the lons the violet rays will be focused. A third plare
will enable us to focus the ultra.violet rays. By comparing,
in each case, the imuge formed by the edge of the lems wit
that formed by the centre, a series of quantitative results can
be obtained, which will vary according to the spectrum of the
star measured. By this method auy variation of color as well
as of magnitude could at once be detected.—(Amer. acad. arts
se, 5 mecting Feb, 14.)
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PROCEEDINGS OF SOCIETIES.

Tho Institution of Civil Eugineers: Mr. Brunlees, in the chair.
A !‘napcr wits reud on *‘the Productive Power and efficiency of
Machine-Toolg, and of other Iabour-Saving A »(l)hanccs. worked by
Hydrautio Pressure,” by Mr. Ralph Hart Tweddell, M, Inst. C.E.
he Author stated that he had oceasion to design a machine, which
was required to oxert great pressure in a confined svace at a consider-
able distance from any shafting. The machine had to be portable,
and to be capable of doing  Inrge amount of work cfiiciently without
the intervention of skilled Irbour. Such conditions were ot common
ucenrrence, and in this instance all were successfully fulfitled by the
ewployuent of hydraulic pressure. The Paper was an amplification
of the subject of the application of this power to actuating nachme-
tools, and other labour-saving npplinnees i engincering works, and
was divided under three heads, namely, the introduction and devel-
opment of hydraulic-pressure machine-tools ; the productive power
and efliciency of mnchine-tools generally, and the modes of increasing
them; and the increased productive power and efficiency obtainable
by the employment of hydraulic-pressure for working maching-tools
and other lebour-saving appliances,  Reference was made to the un-
published experience existing on these questions,

Under the firat head an illustration was afforded by a small poriable
hydrulic apparatus for fixing the cnds of boiler-tubes in tube-plates,
the pressure of water employed varying from 1 to 14 ton per square
inch. Owing to the introduction of high stewm-preseures, the scant-
lings of miutring boilers had to be convidernble increased, but the me-
chameul riveting-machines fonmerly in use were mostly inrdequate
to make steam-tight juints. _In 1865 the Author designed n hydraulic
riveting-plant to overcome the difficuity, It consisted of pumps, an
accummulator, and a riveting-machiie, and in operation was seven
times more cconomical than hand-work : snoreover 1ts surplus power
wag availablo for hydrulic resses for ** sctting,” or joggling, angle
and tee-irons.  In action 1t was found that the material was much
lees <trained, and that the wear and tear of the moulds and dics was
greatly reduced, besides which the machines were movable. Previous
utterpts to perform ximilar work by portable machines driven by
steam had not been very successful.  This, it was believed, was the
first hydraulic-pressure riveting-tnachine which could readily be ap-
phicd at different points and over considerable areas, and at the same
time maintain ap uninterrupted conncetion with the accumnlator-
pressute 3n the mains. Thesystem had been extended to machinery of
sufficicnt gap to span the deopest girders, the sane hydraulic power
which actuated the heavier machines being utilized for lifting them.
‘The water driving these machines and their h!}mg mxmntus was
supplied under & pressare of 1,500lbs. per square inch. Atongst the
first to employ them was the firm of Sie William Armstrong and Co.
Several instances were then given of their application : for riveting
in situ the, latticc-ﬁ:ﬂcr Lridge which carried Primrose Streot over
the Great Eastern Railway at Bishopgate Street Station: for rivet-
ing locomotive boilers; for fastening rivets in gun-carriuges and in
agricultural machinery: for railway waggon-work, and for rivetin
ships. The substitation of hydraulic machinery for punching an
shearing metals had beecn more gradual, but it had proved economical,
and had been employed for shearing the links of chain cables 3 inches
1n dirmeter, both sides at onc time. To obtain the full advan
due to the n&)mcmoy of hydraulic pressure to_machine-tools, the
system shoul applied throughout the worke, This had been first
carried out completely at the French naval dockyard at Toulon for




