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A NEWN EXPI OSIME.- -A Freuch chamiat named M. Eugène
Turpin has, it la stated, discovared an explosive of tremendous
POwer which lie taris Il Panclastite," and l'or which hie da-.ims
a ma"ximnum of force with a minimum of risk, the two inatarials
of whieh it is composed beiug iinnocuons unitil mixed. M. Tur-
Pin recenltlv made axperimanîts at Chlathan before the mîilitary
authoritias, and thay pronounced the explosive to be vary at-
isfactory.

RAILWAyS IN THE CASPIAN PEGioN - Ganeral Cheruaieif,
the govarnor of Turkestan. has rectntly gone over the route
froul Kungrad to the C.îspian in person, sud finds it well suit-
ed for vehlicles. Even a railway between the delta of the
Oxus and the Gulf Martvi-kuttuk bias been tslked of. The
9onection of Tiflis sud Ilaku by rail iii compieted, and the
Jouruey can nonv be made betwveen the Black aud Caspian seas
il thirty hours without changre.

0YIII F HEARING. -This subject bias recently been studied
hy . E- Panchon, and bis resulta have beau commiiniçLited to

the Frencha Academy of Scienices. The notes were produced by
a POwerful airen of the kirid invented by Cagiari-Latoiir. aud
SCtluated hy steam. The highest audible notas produa-d iii this
way had 72,000 vibrations Lper miinute. M. Panchion hias alo
Vibrsted mnetal stems fixed at oua end sund rulabed with cloth
POWdlered with colophane, Iu (lininidhing the length of the

teîthe 8harpliass of the nota i.- iincreas,-d. Curiousl3' enougii
lie fluda that tha 1ý ngth of stemn giviug tie Iiiniitiug, soiud C>is
independent of its dîametar ;sud for steel, coi par, sud silver
'tie lebgths are in ratio to tIse respective velocities of souud in
these raetal,-that s tu, sy as 1,000 for coppar, 1,002 for
Steel, and 0.995 for silver. (Colophane appears to ha tbe beat
ralbbing sulbbtance. When the sente Sound cesses to be heard,
the sensitive fiama of a gas jet is still aflected by it.

While upon the anbject, we nîay mention tbat Mr. Francis
u ti is recently inveuited a "lhydrogen whistle," which

enables him to obtain notes far ,ihove the upper limit of humnan
he"snng its objact baiug to test the hearing powers of insecta,

Which, as is now known, have very vary acnte ears. The
nuubar Of vibrations produced by a gas in a whistle ia univer-

al Proportionai to the density of the gas, sud as hydrogpn is
thirteen tîmaes ligliter than air the sounda produced by ii in a
giVen whistle are thirteen timas shillr-that is to aay, the
P'itch'is thirteen turnes higlier. Mr. Galton bas made a whistle
0'14 inch long sud 0-04 inch in diamaeter, whieh with hydro-
genl gas gives a Sound of 312,000 vibrations per second. The
aWhiaitle is fitted with a piston at its base to regulata its leigttb,

udi Probable that still highar notes can be obtained with
a ahortar iaugth.M

CASTIN( 'ELECTO'oypEF PLATES.,.-- Thefe ara several ways of
miakiug Wooden blocks sud mouinting electrotypa plates Rpon
tham,' but nouie of the methods prevant them froml swelling or
wsrpiug when the "lforma"I are washad, thereby inijuriiig or

dengern tf hue M altotrether uselesa. An invention by which l

Ba~ h aaei prevented lias beau devised by C.

ha Made, the matrix is put in the casting-box in the ordinary
ruannar, sud the core of Wood is set in place by supports, tWO
Of Whieh are in the lower endi of the box sud oua at the u;pper
end. Wh an au ecttyplate is alrdy cast and is ready to

Te eîe111te On a block, anothar mode of working is followad.
typed a "backed" lui the usuai manuler aud straight'

andOr Planed. Then, laying the face againat the bottoin of
ectigboxl the cora is pîsced on the back sud stripa of

tiu foul put arouuid the edges, sud the stripa are fuaed whan the
nletal is Poureti. Then some pieces o uil esja h3

eatougli o fI the paca htwan the core sd tha lid of the
caaing.,o are placed ou the hack of the cora, sud the au-
rloaing aide sud end bars are set as in the firat case, when it is

rdyto raceiva the moîten metal. If the electrotypa Plates
"ta Oid or on
the onai ogCast or corroded in any way, the edges arouud

laotie of the core whera thay are to fuse wlth the uaew
ilw fmaa are usuaily scrapad briglit sud the tin foil placed
in the oin sbeoe If the matais to bie joined are almiler
ltlly Lt s not aîwaYs necessary to use tin roul; but auyr Of

ae sarua.... acid fluxes may ha employad, sud the resuit is
troe a n-a good joint. A block mada in'this way is water-

rof 8Iot affectad hy the aivlabefurs r iu any mannler, sud lias othar
vaîniabie ftue. They also require lesa matai than thosa Of

adite dcores with ends or aidas open to dampuesa
su n case Of alactrotypa plates praviously made ready for

UtLug, the Lncloiug matai may ha of a commouar sud

cheaper sort, and barely thick enough to flow and cover the
cores, greatly reducing the expense. By this method even
the largest plates can he mounited and uïed with saf-4y and
durability, a fea.ture not obtained by any other method.

SIR WILLIAM THOMSON'S QUADRANT ELECTRO-
METER.-(Eng ineeringj)

The quadrant electrometer is one of Sir William Thomson'a
manv aud beautiful. contributiis to electrical science. This
instrumpnt illustrated under, is invaluable to the electrician,
enabling hîm, as it does, to measure, with great precision,
resistances and differen-es of potential, the insulation of cou-
densers, and the caparity of auhmarine cables.

Lt derives its name fromn the four brass quadrants, which are
s0 arrangAd around a commoil centre as to enclose a snaall
cyliindrica1 box-like space. The opposite quadraits are joined
togethar by a fi ne wire, and the two pairs thus formed are separ-
ately ron nectad with the electrodes of the instrument, Fiz. 1.
page 32. It is (-sïential that the quadrants be placed symme.
trîc'slly with respect to the neelîx- Threa of thent are movable
along radial siots and adjustible by hand, whilst the fourth is
susceptible or very fine aijustînent by a micrometer screw,
fixed on the main cover, Fig. 1.

The Il needie," which is somewbat padle shaped. is of thin
sheet aluminium. It is freely movable about a vertical axis
consistincr Of a stiff platinum wire. The upper part of this
wire carnies a short horizontal cross-piece to which are attach-
ed the two threads (unspun silk) of the bifilar suspension.

The needle is charged and kept at a highi potential by being
in permanent connexion with the inner coating of a large
Lqyden jar. This coating consista of strong snlphuric acid
which, hesides being an excellent conductor of electricity, lias;
a remarkable sffinity for water, so that the ilner working parts
of the electrometer are kept dry and well iniulated. The ont-
aide coating of the jar is formed of strips of tinfoil, sparsely
arranged in order that tue interior of the instrumeýnt may be
seen.

The dielectric is the glass of the jar, which is of white flint,
and carefully chosen as to quality and insulation.

A cbiarge is given from (say} a smali electrophorua to the
acid by means of the charging rod which is seen in Fig. 2 pro.
jecting froml the upper semi-cylindrical part of the electrome-
t.er, technically known as thle Illantern." A stiff platinum
wire is rigidly connecte(l to the needle, and carnies, at its
lowver extremity, a amaîl weight of the same metal which dips
iuto the sul phuric acid. In this way, the needile ig alw.tys at
the same potential as the inner coating of the jar ; its oscilla-
tions are, moreover, partly checked by the reistance which the
acid offers to the rotation of the terminal weight. The wire is
prot"ýcted against surrounding influences by a narrow metallic
cylind-r, c-illed the Ilguard tube."

As the needle is completely enclosed by the quadrants, it is
thereby screened againat extraneous electrification and la, be-
sides, kept in a constant field of electrical force. Heuce the
angnlar deflection of the needie will be coustautly proportional
to the diffprence of the potentials of the quadrants.

This deflection is meaaured by the dispiacement over a fiaely
divided scale of the image af a nirrow slit, throngh which raya
from a lamp are adnmitted that are afterwarda reflected from a
mirror in rigid connexion with the needie. This mirror is a
light disc of fine microscope glass, silvered and slîghtly con-
cave. Lt is snrrounded by a sort of brasa hood to protect it
againat the inflnence of neighbouring electrified bodies.

It is eaaily sean that the sensitivenesa of the electrometer
varies with the potential of the needle. icuces measurements
are comparable inter se only ina-much as the potential is maint-
ainad constant. This condition is attained by means of the
rqilenisher, which acceasory is merely a amaîl bot ingenioualy
coutrive(l induction machine. By twirling a milad head, Fig.
1, the poteutial of the jar may be raised or lowered according
to the direction of rotation ; and, as the incremeuta or decre-
ments are very amaîl, a defluite charge map be accurately
reproduced. This is indicated by the idiosfatic gauge.

This gauge is itelf an attrscted disc electrometer. It ia
known that the jar has raachad its normal charge when the
sighting hair lies evenly between two black dots, Fig. 2, which
are made on a amaîl white porcelain plate. Errors of parallax
are avoidad by viewing the air through a plano-zonvex leus,
taking care to, keep the line of aiglit perpendicular to the centre
of the lana.


