
EXPERIMENTS WITH THIE ELECTRIC ARC.

A few weeks ago MMN. Janijui and Manenvrier, in the Paris
Acaderny, describud soute instructive experiments in which the
electric arc was mraititaiiitd hetween varions " Plectropyres
(to use a receutly coint d word), by action of a Gramm~e ma-
chine wvîth alternating currents. W'ith two quite siruilar car-
toits as electropyres, there is no deilection of a galvano-meter
in fle circuit, thec two rapidly-successive contrary currents

ineutra1i.,itg eachi otht-r. Bnt, with one carbon thick, the
other tim, ther- is permanent deflection (as though a battery
w 3re iinserted in the circuit) ;the current from the large car-
bon to the small denominating over the other, and giving a
differential current. There is also a différentiai current where
the electropyres are a imass of mnetal and a carbon point. With
lea I a deflection of 29 1 was had ;with ironi 300 with carbon

31,;wîh copper 60" with nîercury 700. In the case of
zinc, the current, at finit as StroDg as w itli copier, fails off,
prîd>ably owing to formation of oxide.

Ille elt ctrunmotive for-ce of the differenfial current is smal],
and about the saine, for lead, iron, and carbon. For copper it
is equivalent to 50 Basens, for zinc (at first) to 66, while
mercury shows 10:37. If is proved that the first three sub-
st;incvs off-r rte greate st resistance, whiie copper and muer-
cury offer tlhe least.

The differential current enu only be explaitied in two ways
bY a dilit-reiic- iii the resistence, or by an inequality in the
inverse n aýctiotîs of the arc ini one direction or the other. As
nlo differ, mîce of resistance was observed with change of direc-
tioni, it is conlilud titat the carrent in question is due to a
particular l>roperty of a1ternating currents.

Whatever file explanation, it is clear that, the arc once pro-
dnced with nwircury, the diffcrential currenlt quite alters the
action of the machine. One system of currents is, if not ex-
tinciiii(, coîî-îiderably wcakeiied, and the other constifnted
by excessive currents of greater intensify and durafion. The
commnutator by which alterinatiiîîg cu rren t machines, Ltke those
of' Nollet andiMries are rendered available for chenlicdl
operafion.4, inight be replaced automatically bv one or several
arcs forîîîc-d bcîween a bath of mercury a* id a carbon point. It
remnains to asceriain the economic conditions of titis transfor-
mation.

The effeefs obtained from the Gramme machine, with alter-
natiîîg currents iii the electric ezgg, are remarkable. The tvo
currejîts conîtribute ûqually (say the authors) to the pheno.
menon, whichi is that of Geissler tubes, but which assumes
incomparable hrilliallcy, owing to the considerable .îuautity of
electricity whichi passe.s, and rèqpidIly modifies the appearances
observed. The carbons get heated, rpdden), and reach a pale
White, [lot only at their extremity, but throughout their
length ; then they are rapidly volatilized by the coinbined
effect of heating and of the currents. Whatever the cause of
this volatilizatioin, it is certain that a cabouiaci-ous maffer
sireaids ini the state of vapour. The globe gets filled with a
binue gas, like vapour of iodine, dei-peniug ina hue to indigo.
The vapour is abudantly condensed on the glass, rendering
it opaque. The- auithors avoided this termination by using,
insteail of single carbons two bundies of craos di Cn
front the rheophores, conewise, tow rds ecd other. flere the
currents are divîded into il largte nunîber of' effluves, less in-
tense thtan the single effluve ;aIl the carbons are illuminafed
at once, and leas the more numerons they are. The volatiliza-
tion is nearly itil. A stili brighter effect was ohtained witlî
copper roda.

Ili ;m ttre re':ent pae MM. Jamin and Maneuvrier have
described sue striking modifications of the arc when suiphide
of carbon vapour is inîtroduced into the vacnus space. The
carbons in these experimnus were parallel-fixed ait the base
and separale at the top by a simple mechanisma. With a
vacuum as coniplete as piossible in the receiver, the arc, of
course, doca not form ;there is the Geissler tube plienomenon:
lint whien a few drops of gulphide of carbon are infrodnced,
inicreasing the pressure about 0OS5ni. or 006m., one sees the
arc befweeni the points, and if persists as tlîey are separated.
At this înonn-nt there is, as if werp, an explosion of light, s0
bright as to be uxîbearable, iaacomparably superior to the usual
hrilliancy of the arc. Lookiug throngh colored glass, oi-ae
observes thae arc to be of horseahoe form, or like a large Omnega,
restiing with its two ends on the carbon points, and about
0*OSmut. in hieiglîf. A long Rlme rises vî-rtically front it. The
points of th e carbons secm red and very brilliant, but the are
is pale-green, aud, as this colour denomlitates, the whole rooîn
is as if illuiunated by a Bengal fRame with copper in if. The
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bnilliancy increases with increase of tension of thevaor
but, the resistance also increasing, the arc may go ont aiid 1i
to he sfarted again and again.

The spectrum of the light is formed of four chaitunl'
spaces in the red, the yellow, the green, and the violet, 0Cbl
similar in appearance, though the green is the Most lui33înoThey probably obey the samne harmonic law, which reinaiis0"l't~
be discovered. f0

While these appearances are in progreas, a chemical
takes place. If air has remained in the receiver, the fîllB
u)hide of carbon humas incompletely ; a cloud of sulphbnî ino
the space, and is deposited on the glass ; the carbon io
alone. If the air has been well removcd these clouds do 10
form ; a brown deposit is prodnced on the glass and bec"Oî'
black. This deposif is volatile. Ifs odour recalîs that of S
phur. 1'If is evidenfly a compound of sulphide and bl i

ehpqa proto-sulphide corresponding to carbonic oxid6, r
laps an isomerie combination of ordinary sulphur. Onle dithe

indeed, nieither a deposit of sulphur nor one of carbon, an h
crayons have neither lost nor gained. 1f is probable ft8 b
sulphide of carbon 18 disscciated, the sulphur volailized,
carhon in vapour disseminated in the arc, and that this c'rbo
and this suiphur recombine in the flame f0 reconsfitute a C00,
bination umider different conditions ; but this is inerely a ti
jecture, no analysis having yet been malle. En réswnfl of
experîment is remarkable for the extraordinary qnantiYthe
light produced, for the size of the arc, for ifs colour, for
composition of the spectrnm, and for the chemical, cill
which take place. It la not probable that it could eVer b.
turned to advantage for illumination, on account of the ellf
nlesa for lighfhouses and signalling at a distance."

A TORPEDO DETECTOR AND A SCIENTIFIO DIVfle
ROD.

Two inventions which are based on the pninciple discOvee~
by Prof. Hughes and illnstrated in bis induction balance, Clsi"
somte littie attention, as bcing probably very useftul appliaîc
These are Capf. M'Evoy's forpedo defector anti Mr.
Varley's " divining rod," a simple arrangement by
of which if is believed tîmaf if will be possible f0 disco1é
the existence and position of inetallic Iodes withont the P"""
tical test of sinking, cosfly shafts. M'Evoy's apparatusIre,0 f
prohably be fonnid of use as au indicafor of the pf)sito
of losf anchors, cables &cý., as well as of forpedocs, and tbe
following will give an idea of ifs construction. If conSbjUt
of a sinaîl nîahogauy box, containiug a pair of couls or O
bits, a vibrator simnilar fo that employed in electric bells for
making and brcaking contact, and a telephone. To thiabO
is atfached a given lectgh of flexible cable, with four condiet*
ing wires in if. To the other end of titis cable is attached
fiat wooden case, iin wbich there are two cols. Titis case
weighlted so that if will rcadily sink when placcd in the ve.
There are also terminais on the box for aftaching battery
wires, and an arrangenient for putting on and cuffing 0 '
current is provided. There are fwo complete circuits throiag
the box, cable, and wooden case, the one primarv, and the
other sccondary. The battery, trie vibrafor, one coil il
box and one coil in the wooden case are in the primary cir'e
whîle the telephone. one coil in t he box, and one couin
wooden case are in the secondary circuit. Whcn fhe b.tterf,
is on, the cous4 in the box are adjnsted so that little 0r.
noise from the make-and-break action of thé vibrator li h
in the teleplînne. When tiaus adjusfed the instrument ir'
for work, and if the wooden case is then brought neal7 a nO.~
lic body a lond noise is heard in the felephone, thus indicItlog
flac proximify and locality of such a body. 31Mr. Varley's instrument, which has been patentel (No.
1881), consista of a rodl of one metre f0 fwo or three ira lengtl'
pivoted in a frame. At each end if carnies fwo hélices01 C
f0 30 centimefres in diameter, the planes of the Irings bOifli
parallel wifh flic axis, and the centres of the two hepliceS l soo
abouf one metre apart, more or leas. These helicqs are~ t
nectcdi fogether by two wires passing alonig flic rod sO e
forati one circuit, but broken af a convenient part of thlafol
anîd atfached f0 two insuiatcd semi.cylindrical pieces ofprs
mouned upon the axis andI againsf which two apringS P
TItis arrangement forms a coîîmmutator, and the contacts h-0
during the rotation as flac planes of flic rings or
becorsie vertical. The axis is conncctcd by means of a P
and cord wîf h a large wheel carried on fthe fratie, which O


