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burpriNe lie roid it would îlot î'om fi, aitloiglà lie kiienV il li.i! beeni
dloilig excellent service îîiiere i., lai n s. On e5iiiiialiost lie
fund flint th %îirisigs on tite tictili %v.% iti beemi adîjtisted ii
iI>)Oiit 30 11)'i. lier. s<îimare iil Io oit formier se"rvie, îvlier, %W94-1,
wai limiisle direct froiîî towni minuus. A% %m in a-t prîjkr ttijti.t
mîenit liail been malle thei. puiiiii perforiiied (fuite~ ,m«ti.%f.tettrly.

3rd : fllat atil -tir mijut be excluiied freisi pup cylisider or
elianîbtr, asiJ tuai ai tl.isiges.iauJ si iflumîg boxe.% iioi le kelit tiglit 'uiot osily to pi evemîî the ttmiiiioii of air, ui ta lirevemit leulzage ol
water wliile punilp i-. ini operatioli.

4111 *: The tli.ci.rge! vnlve aud pipe lltils also lîie cicar, :îiîl ail
chieck valves, %top valves, etc., aitprolier wvorkiig orier, %o thai
the plutiger, or pi.ts othe litpitilp, %%-Il tiot be s.tbjtect la :mi)
grea ter liressure iliau tiiat williiii thie boiler.

1< w-ill ho uiieces i..ry for nie to, add limai watersîificiemîtly hiot ta
foriîî icamîai ti sîwaa piressure caîlmînt lie llutiuped owiîîg te
thme de.lrîictioo of he vaî'muiîî by ilime vapor. Nor vii i h ho
tiecessatr) to euiiiîicrali' lite ldtriti% clisaidt'r, lIo wirlî îîî
-ire ibjectecl, t% ai iîîair trouible: cati imvariblly lie traccd li

siiiîîe of tuie c.tiie% aiready isis~l

THE MEASUREMENlT 0F RESISTANCE.
Slî%c- the resistaace oifa o o iet.1ls is tile sanie, it

was nccessary ta select the resistance of soniezaccuratcly
deined substance as a standard of measuremient. 'lle
unit adopted by the international electrical congrcss in
i893 and callcd flic ohm, aftcr file discoverer of wvlat is
calied Ohrin's law, is Iltfli resistance offered ta any un-
varying clcctric currert by a coluniii of mcrcury at thc
temperature Of mciting icc, 14,43 granmCs in nlass
of a constant cross sectional area and of a lcngth of
106.3 centimeters." Fron this is obtained tie standaLrd
unit of resistance, but for practicai purposes %vires of
known resistance or resistance cols are uiscd.

The resistance coils rcquire great accuracy in t1ieir
nicasurement, in flic insulation of flic %vire and in the
mouinting of tme colis. The wircs trutst bc carefully se-
lccted and tested. The insulation nitust bc such as wii
withstand the highest teniperatture ta wvhich it is sub-
jectcd without change. Siik thircad is cxtcnsiveiy uscd
for the insulation. The wvirc is uistally wvound on spools
or in colis so as to occupy as little roam ias possible, and
-ire niounted in a box, which protects thieni from injury
and places them in a convenient, formn Io be carricd.
The ends of the coils are connecîed in plates or binding
posts in the caver. This, also, must bc carciully con-
structed so that the resistance at tlic point of contact
will be as low as possible. A single coil is somctimcz
placcd in an cbony case, or any nunîber, according as
the work for which it is ta bc used seins ic. require.
When a large nuniber is placed ira oîîe box flic ends of
the wires arc usualiy connected ta metai blocks, placed
at such a distance apart that a meta-l plu- will make a
good conncction betwecn anv two.

The resistance coils bcbng uniforni in size, tlie entire
resistance or any part may be uqcd. This is one ai
çevcral styles af resistance boxes which are nîantifac-
tured by instrument niakers, and is the one conimonly
used. In rncasuring flic resistance of an clectric
circuit, %ve cainnot take aur standard of iasuremient as
we would take a foot nicasure ta obtain the lengili ai
a iece of tiniber, but we cars aise it in another wy
whicli will bcecxplained waîlî the Whleatstone bridge.
If thint of wlich wc wishi tu noca.sure the re.sistance is
carring -a current, and %vc have a voltnieter andI
anmîter so %vc nay abtain thc difference ai potcnîil
and amouint. ai curreni, tlic rcsistînce is casNiiv obtained
by trneans af Olini's law, the res-itanzce cqîaalinig the
clectromotive force dividcd by the current.

ELECTRICAL ITEMS WORTH REMEMERING.
a)tiiN. steel magne, or vibratti:g it iii otiier %vays,

diiiislies its niagnetissm.

It k, said duit steel containing a 2 per cent. oi miai-
ganese cannot be miagnetised.

Flamnes andI currents af very flot air are good con-
ductors of eiectricity. An electrified body placed near
ai htnme soali loses bts charge.

lus changing -a secondary hattery, flic charging clectro-
motive farce slîotld siot excced flic clectro-mo(,tive force
afiftle battery more tiîtan 5 per cent.

Thec resistance ai copper rises about a. 2 a per cent, for
cach degree Cent.

A liitning rod is tlie scat ai a contintious curreut,
so long as flie carth at its base antI flic air at ifs apex
-irc of différent potetatials.

T'he. raîte of tranusmission on the Atlantic cables is
cigliteen words of five letters earch per minute. WVith
flic uiduplex-~ this rate of transmlission is nicarly doubled.

The cfrect ai age ;ind ai strong currents an German
silver is ta reuder it brittie. A s'imilar change takes
place in ;au allai' of gold and sili'er.

To abtain tlie mnber ai turms ai %vire in an electra-
niagnet, nmultiply the thickness of the coils by the length,
and divide by the diamieter ai tlic wire sqtsared.

A test for tlic porositv ai porous cells consists in filling
file ccii with dleanl water ;and taking the per cent. of
leakage. The correct anlouint ai leakage is 13 per cent.
i0 24 lhOurs.

If the air hiad beeni as gaad a conductor of electricity
-as copper, says Prof. AlfredI Daniell, we wotild probably
nlever have known anlything about eiectricity, for aur
-attention would noever have been dircted tu an>i electricitl
plheonmeui.

For resistatice couits, for moderately hicavy curreuts,
hioop iran, bont ino zigzag shape, answers verv wvell.
One yard ai hioop irani y- inch wide andI i-32 inch thick
nicasures about 1-100 of ani ohm.

The voltage ai a sccondary hattery must aiways be
equal ta or slightly in excess ai Ilhe voltageco ficth lamp
ta be burnej. For example, at 20 volt lamip will require
i o secondary celis, but ten celis wili supply miore than
2o larips.

Compression af air increases its dieiectric strengîli.
Cailletet fouind dry air conipressed 10 a pressure ai 4o or
:;o aîrnsplaeres rcsistcd the passage througli it ai a
spark from a powerlul induction coil, wvhiIe the discharge
points were oniy 0.03 centimeter apart.

Ainçcumulator wvith 17 plates, zo by 12 inchtes, as
rcckoned, in horse-power hours, equ-.l to about onc
horse-power liotr. Thking titis as a basis, it ivil re-
quire G cclls for ane horse-power for 6 ]tours, or :Io celîs
for i~ horse-power for the sanie lcngth afinie.

To obtain tlic lcngth ai wvirc on ain electro-niagnet,
add tlie thiickness ai the cols ta the diameter ai the core
outside ai tile insulation, nioltipy by -314 again by thae
length, and again by tlie thickness of tlîe cols, andI
divide by flic dianîcter of' tlic wire squjarcd.

lîlotting papier, sauturated with aî solution afi odide ai
pota-siuml ta whica a littie starch; paste lias been added,
iorms a checnical test paper for lcsting weak currents.
Wlicn tlic paper (slightly danifp) is plnced bctveen the
terminaIs of:a battery, a bitte staina.ppearsat t1ieanode,
or %vire coninected with the carbon ar positive pale ai
flic b.'ttcry. ---Scieniliic Anieican.
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