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t!4 the pivots, or ie otherwise geared so as to permit of its
ln g raPidly rotated. The two epringes of thé, commutator are

ZtUeo-ted to a delicate astatic galvonometer at a con venint
rightl aep or to a movable coil placed in a magnetic field. At

anlsto the plane of the rod project8 a pointer. This
er la attached to the frame carrying the rod. The frame

eq'oufted on pivots so as turn in any direction ; the stand
"Yualg the frame having two axes, ene horizontal, the other

1thca as in the altazimutb mounting of the telescope. If
Ilie an eectric current passîng in a straight line of inidefi-

tel 'nt underneath the axie it will produce a magnetic

Ill drunillnginpower as the distance frornit increases.
Iltelsin te.The commntater causes ail the currents t@. VIthlcngh the galvanometer in one direction if the pointer

,aoled in a lineeperpendicular to the Iode, brt when the rod
lodltitablY placed and the pointer is in the direction of the
in e, hecurrents are directed haif iti one direction and haif
jhthl other through the galvonometer, which returus to zero.
tirai the galvon'ometer is defected with the rod in any pesi-

~shows the pressure of a Iode. By inclin ng a rod until
~krrent ia produced, the pointer is brought to a position in

ob ht. irîdicates the direction cf the Iode, and hy taking two
kvatiOlns, one on each side of the Iode, at which the

Ilter shows an angle of 45 degrees, haif the horizontal dis-
th 0f the Iode beneath the surface of the earth supposing,

it 8'4face to be level or uniform. As cases înay arise where
1la ut Possible to place the apparatus on each aide of the
%I f »1or exampie, suppose the Iode to be near the aide of a
olit, Bl9ocuntain, the apparatus may be provided with means

wo tlgthe lower coils until the currents generated in the
teCo11s are equalized, then by a littie calculation based upon

kr 10nlaws of electricity the distances of the Iode fromn the

8tY if diread. by making the ri2sistance coils of th,-
raIllu Sttîitable functions of the resistance of the couls, and
-%'I them into the formn of a slide resistance box andl us-
ob . thero, the position of the shunts at which neiitrality is
bn'l1ed may be arranged to indicate without caiculation the

11111wrof mettes that the Iode is below the surfaoe. The
for.,W helîces at each end of the rotsting bar inay be varied in

li.h "d ia berelaced by two bar electro-magnets.-Eug-

ILLUMINATION BY ELECTRICITY AND GAS
fCOMBIN.Jr

lij~.report reaches us that by a recent Englisb invention
elrrl Preduced by electricity and gas cciîbined, the electrie

brielt Operating te decompose carbon frous a fiow cf gas,
~1týtn " about complete combustion, tue recuit being a cicar

the hat the heat cf the electric arc bas a tendency te separate
tcron frou any Isydro-carbon gas or vapor, je proveul by

4 ~1suethod cf building up the carbon stripe for hie incan-
u.t lamp h9-,e places a very fine i)iatiuin wire or its
5'aleut in an atusosphere cf gasoline vapor, aud heats it te

1eu8~cence by an electni encurent wbich je4 just stroug
4ie to do so. Carbon le thereby gradually deposited ou the
duet aud increases its thiekuese until it becomes se goed a cen-
thetor that ite incandescence by tbat curreut cesses, it will
the require a stronger current afterward te use il, wltich is

Th ltret for which the lamp je iutended.
tRe8e.Maxime' carbon stripe show under the microscope a

ttit lune deposit or carbon giisteuiug like little di.îuîcuds,
LyCetrast with the carbone made by the carbonizatioxi

cf fibrous lignite, such as wood, paper, jute, etc.
iftthl 5 ay by the way suggest the highly interesting question

U "Y not put some enterprising chemiet on the track te

a tur crystalline carbon, that is diamonde. It would
hIQ]rtew triumph fer applied chemistry.
~e a~rd te usiug the electrie arc for illumination in con-
thi"u With hydro-carbon gas, we remark that this was doue iu

thr" eity two years ago, by passiug the arc from cal bon points
4aURh a jet cf gasoliiîe vaper, wbich ameunts te about the
tlep e thîug. The recuit was satîsfactory ; but practically the
81dere'd 11ght witbout the hydro-carbon vapor or gas, was con-
>0td 14 eitcugh not te warrant extra complications, it

eci Oeveî. be wertb while te find if ecenomy could ,îet be
unil this way, and a weaker electric ligbt be increased,taa llight dynaîato-electric machine could ho mtade te

iglal*hts each cf which by the additionî cf a gas jet

MODERN IMPROVEMENTS, IN GLASS MAKING.
The following is a record of the principal iml)rovements in

glass making during the iast fifty years, as given by a promi-
nent manufacturer.

Robert Lucas Chance, of Birmingham, England, successfully
introduced the manufacture ûf Bohemian sheet glass into bis
district in 1838. James Chance perfected th-~ proceas of grind-
ing and polishing sheet glass, now knovn as patent plate.

The substitution, about the yesr 1830, of carbonate of soda,
as the aikaline ingredient in glass in place of kelp, anil subse-
queutly for crown and sheet glass, of suiphate of soda (saltcake)
in the place of carbonate.

An increase in the size and improvement in the workman-
ship of the plates, sheets, and tables pro luced.

An imnrovement in the color of the glass by the use of purer
materisîs and modifications in the procees of inelting.

Numerous improvemeuts in the flattening of sheet glass, re-
suiting in the removal cr diminution of many imperfections.

The use of the diamond in the process of splittiug cylinlers
in the place of a red hot iron.

An incerpase in the size of the melting, pots sud furnaces,
with the view of economizînz coal and lahor.

The adoption, in the casting cf plate glass, cf various me-
chanical contrivauces. The enigin of some important improve-
mente cf thi-s cass is due to the manager cf the Birmingham
Plate Glass Works.

The use cf the samne pot for the two proresses cf melting and
casting plate, superseding the 01(1 method cf transferring the
contents cf the înelting pot into the vessel tnsed for cisting.

The substitution cf smaîl coal, or slack, in the meltiîîg pro-
cesses in the place cf the large ceai or lumps.

The application cf Siemens' regenerative process te the melt-
ing cf glass, by wlaich the amouîit cf smoke je greatiy dlimin-
jshled, t11e colour cf the glass is improved, a greater control. je
obtailued evvr the turnace, and a saving of fuel i5 ts t(
wherever, by this uroess, slack caîî be substitutel1 for large
coal or lumps1). Thèse advaîîtages are te sonie extent counter-
balanceil hy the increased cost cf the furuace, sud its increasel
liability te get ont of order. The lîrocess, hcv ever, as applied
to glass making, is se new that there lias beeiî scarely time as
yet to everceme the (lifficlulties that have rreseuted themeselves.

The introduction of the Gll furnace, whereby cealis ecoucîn.
ized te a reuiarkable extent withlîot sacnificing the effectiveieess
cf the combustion of the evolution cf bout.

There have been many improveinents, besides, in macbinery
for pressingr and ornamientiuig glassware. but they ;ire toc nuine.
roue and intricate te detail bere. The nmost important cf the>e,
toc, had their enigin iii the United States, whichi have rapidly
coîne te th,- front wlth lalbor-saving uievices in gliass manuiac-
ture as in other iiudustries.-Pot. anîd Glass pre.

RISING INDUSTRIES IN INDIA.

The marked succese cf the cotton spiiuîuiug and weaving
mille iii Bombay, aftei preliminsry tailures, lias led to a gruat
extension ef this industry jei the Iresidcîîcie' cf' Bonmbay and
Benigal, and iii other parts cf 1 uîdia. Nor ices th eré, app)ear te
be any limit, practicslly spea*ýking(i, te thoir uxtelision, seeinig
that the milîs wcrk successfully iii the beart et the cetten pro
ducing districts, where there je9 an abundant popualation from
whom te draw fer labor, and who are also the ceiisuners of the
manufactured fabrice.

The jute mille in Biengai are well knowni as snccessful enter-
prises, having eclipsed the spociai intlustry ot'Diinde(e, thanks,
in some meesure, te the trainsfer cf Dundee capital and Diilee
skîll front the banke cf the Tay to the banke cf the Hlooghly.
The demand fer tîseir products continues te mer cease, and keups
se aliead cf production that some otherjnte nulle are ni;kiîig
extraordinary profits. The growing trade iii seeds aud cereals
in India is sufficient te tiake off any extra qîîaîtity et bagging
that may be loreduced, and the Australian reqluireuueîts are in-
crpasing year by year.

Ceali s worked in Bengai by the East lndiaii R.iiway, and
by upwards cf sixty otiier collieries, the total outplut being net
far short cf 1,000,000 toits lier annium. Itopue înîkug je already
a large indlustry. Dye works, tannteries, scal) werks, sugîr re-
fineries, silk works, sud pappr mille are ail gciîîg ceîuceriîe an 1
presuntably profitable. -Briish Trade Jo urnal.

Southern sweet guru je coming into general use as a finish-
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