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ELEVATION OR OUTER RAIL ON OURYRS.'
John B. HenckMA., 0.

M=1 M20M=u1 M=30 M=O0 M=50

-OU01 .022 .084 .049 .088 .137

S .025 .044 .068 .099 .175 .274
a .037 .066 .103» .148 .283 .411

4 .049 .088 .137 .197 .351 .5a8

5 .062 .110 .171 .247 .438 .685
6 *074 .131 -M0 .296 .526 .M2

7 .086 .168 .240 .346- .613 .958
a .099 .175 .274 .394 .701 1.095

9 -l11 .197 .30 .448 .788 1.23
10 1.1"21 .219 .342 .493 .j876 1.36

The Atlantic & Pacific Railroad Company
eIev'ate the curve one-haîf inch per degree up to
ý tCfl degree curve, which has an elevation of five
'i1ches, and ail sharper curves are kept at this
8% elevatiofi This corresponds very nearly
W1th i }enck's table for 30 miles per hour. The
elVation of outer rail is run off, onto straight

trca distance of ten feet per degree of curva-
1ýre Thus, for a 2 degree curve, the distance

rJ4th tngnti: 20 feet, and for a i0 degree

(To b. coninued.)

ON; ELBORIOITY AND MÂGNETI8
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(Oontinued from page 281.)

flumber of battery celsa are connected in
gr»or, as it i. sometimes expr.essed, in parai-

keloi,80 that the. oonductivity of the battery je
th ennIi f th. conductivities of the several cels, while

4h ot' >Citive force of the whoie battery is simply
T cOll, the battery ia sometimes eaid to be

11 0& lefor uantity."1 This is because the battery
% o 0a f sending a very great current through a

J& rt t1ck 'vire of very ammii reaistiance, for though the,
%h< OnlY that of one oeil th. circuit pousses

1 ,r1ý Ii we'lrl esistance that 4he current is very great.
e4x 81 ingement is analogous 40 a very large

bWJ»h ie capable of delivering a very great,
of b wRter per minute, thougii 4he head of water
ery amail.

tha . oeîilsB of a battery are conn.ct.d in Series so
rbs.t.O1tauCe of th. battery ie 4h. sum of the.

thé 'Of t hie everai celis, whiie the E M. F. of
O6a'0th e aum of 4h. electromotive forces of the.

'0~tryi sometimes eaid to b. arranged Ilfor
bg V. 8uch an arrangement, is adapted for send-

8%of lt~ through a conductor of getresistance,
%eb ~-l a long te1egrph, lin. ; but a battery

in ~t1" way is flot capable of sending so great
the celle a vre of very small resistance as

t>1 oll r arrang.d in ",multiple arc." If ve
'~. 'lpa trem of water through a very great

aw 0f these à-"*@ orn m.reIy theoretia aMd out of
*0aV~1t.No 0Orne Would exret t o aoUnd a 10

Per houm, but wolrreduoe ~

length of very fine tube, a pump with very emali euc-
tion and deiivery valves and worked at very high pres-
sure, wili be best suited 40 oui purpose; but if w. wish
to pump a great body of water through a comparatively
short iength of pipe of great dismeter, w. muet select a
pump with very iarge valves, though the pressure at
which it in worked may b. much lesu than in the former
cas, otherwiee 4h. Ilinternai reastance " of the pumps
wiil prevent oui obtaining more than a very amati
etream. of water notwithstanding th. low resistance of
4he pipes. As before stated, a given number of battery
oeils wili produce 4h. greatest current in a given con-
ductor viien 4h. celle are io arranged that tihe <'internai,
rueitance» c f the battery is equal te the reaistance of
the external conductor.

Though we may speak of a battery arrangesd "lfor
quantity " or "for intensity," we must avoid the error
ofespeaking of" quantity currents " and Ilint.nsity cur-
rente." A current je completely deflned by th. number
of unite of electricity which paso aocs any section of
the conducting circuit in a second, and two currents
ean differ fros. on. another only in thie respect. The.
on. current may b. produced by a high electromotive
force in a circuit of great resistance, and the. other by a
comparatively low electromotive force in a circuit of
correspondingly low resistance, but if th. total quantity
of electricity passing per second in eauh circuit i85 the.
same the currente are equal. If in some parte of the.
circuit the conductor is very thin and at other parts
very thick, the. amount of current per unit area of the
section of the oonductor vil differ in different parte,
and we may regard the current as more intefl8e whe3I
the section of th. conduc40r is emaller, but using the
,word in this munse the siame current may bave a high
intensity in on. part of the. circuit and a low intensity
in another. This je not the sense in which the. phrases
" intensity currents " and "lquantity currente " have
been erroneously employed.

In electrie lighting installations, viiere incandescent
lampe are .mploy.d, it je desirable that ahl the lampe
should b. placed in Ilparallel circuit " or - ' multiple
arc," ao that any lamp can be extinguished without
affecting othere, and without wasting the. energy of the.
current. Henc,, if the. installation comprise 40,000
lampe, each having a resistence of 160 ohms, the.
resistance of all the. lampe together will b. only ' (
ohm, or -004 ohm. As ve shahl learu shortly, it is
important on the score cf economy, that the restance
cf 4h. whole of the. rest cf the. circuit, including the
dynamo, which, takes the. place cf a battery, should b.
emali compar.d vith tuis. Hence, the. neceesity for
copper conductors cf very great moction, and for dynamo
machines of very large dimensions.

Electricaiýresistance, like ail other physical quan-
tities, muat b. measured in ternie of a unît cf ite own
kind. Tii. unit g.neraliy adopted je calied an ohm. Lt
vas originally determined by a Committe. appcînted
by the British Association for the, Advanoement of
Scîence, and vas bau.d on certain theoretical principles,
whicii vil b. explained nnder the. head cf Electro-
magnetiam. For the present it je sufficient to know
that the ohm je th. reejetance cf a certain oi of vire,
measured at a particular temperature. Tii. electrical
reastance cf ail metais increases a the temperature is
raised, the increase in the~ cas of Pur. metals being

1grester than in the case cff alleYs. The Britisi Asso-


