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as Eis the saame in equation (1) as in (2) then
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omitting B which is very small and cancelling k *
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and substituting the values as given above we pet
X 20,007,920 ochins or 20 megs. fully.
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# The electro-chemical equivalent of zine is w0003, What do
you understiund by this?  What would be the deposit i an Edison
chemicad meter, the German silver shunt havingg a vesistance of
o1 olins, and the resistance of the voltameter and  the coil in
series with it being 48.96 ol as, when a cutrent of 100 amperes his
been pussing for g hours,  wlake a diagrenm showingg the aerange-
ment.

ANSWER,-~One coulomb deposts 100034 grams,  clectro chemi.
cal equivalent,
<o Amount of current X electro chem. cquivalent x time in
seconds - deposit,
In the question the resistances wre as .01 3 48.96
< 4897 of Joo X 00033 % 3600 100 millijgrams will be the
deponit,

In 2 Edison underground gwire system, the distance from
power-house o feeder junction box is 6,000 feet. The copper
resistanee s o017 ohims per 1,000 feet. The two outside wires aire
looped together at one end (the junction box). and at the other
the ends of the Toop are attached to the terminals of the galvano-
meter, A go.ohm resstance coil of 200 turns s also connected
to the terminals of the galvanometer, and at a distance of 20
turns from one end one pole of 2 g-cell battery is attached, the
other pole beiny attiched to growd.  In this position there is no
deflection of the needle. Find the location of the fault and give
distance in feet from the power house,

ANSWER, - -

a ‘G
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a 15 ohms,

b 135 ohms,
etotal length v
PN LN

ax by,

afly)= by,
al-yi(nbl

L2040 ohms,

al
voo—- 0204 ohms or 1200 feet.
TR A
6. What is the size of the conductor in the above question ?
ANSWER. - Kunowing that the resistance of one il foat s 10.4
ohis we can easily find the dinmeter in mils,
ord - N ‘ot 1,750 782 mils or .7827 dinmeter.
7. What dati would you require to determine the permeability
of an clectro-magnet core which 1ifts o weight P pounds?  In.
vestigate o formulia. \What do you understand by permeability ?
R* A
Sx
whene B -induction per square centimeter and A =area in square

ANSWER. - The lifting power of @ wagnet in dyanes is

contimeters, from which we can easily get
N pull in b,

B .
arcit in sqQuare inches

* 8494 (1)

when B7is - lines of turee per squtre inch.
The Law of the magnetic cireuit bemy
Magneto motive force g Amp. turis

agrnetic than, N =
max Reluctance 10

Au
grdmp. turns * A u

; for centimeter measirement,
10

teom which we et

Laampo s N u L
N - 3 '—— " — 2 — for inch measarement
when AT area m square inches,
1" demeth i inches,
. u - permeability,

N i J.2amp. turns X

N *

Butin (1) B=/ “"‘
N area “BIM

J2amplurms>u 'lhs. X 8304
1° .m- !
from which we et
w= \'l!w' x —-_——_l" X 2660
area ami. turns
From this cquatim we see that the data necessary for detcrnun.
ing the permeability, u, the specific conductivity for magmetic
lines or multiplying power of the mitterial which lifts a weight of
P ibs, will be the following : The areain squiare mehes of the
magnet, the lemss2h of e core in inches and the number of ampere
turns,

8. A current of 20 amperes, flowing through o resistinee of 1o
olims, heats 20 by, of water from 60° to 70 Fah, How long was
current flowing, supposing there was no loss by eadiation?

ANSWER. ~ Let J = Joules mechanical equivalent,

= No. of heat units.
t Ib degr. Fah, = 1047.3 watts,
J H=Work done=C? R ¢
where t=time in scconds
JH _1047.3% 20(70- 6o)
TCrRT 204204 10

=524 seconds nearly,

9. What is the efficiencey of an clectric motor when running up
toits maximum ?  Prove it.

ANSWER. =\When motor is standing stitl the current that wilf

- . E RN
How through the wiading will be . R where B E MF of supply
N )

and when running
E counter EMF

C= 2t ollnel L

R

Useful work =C X counter E M Fazcounter EM P( - ':"L;‘!}')' l~)
Work spent in hc:uing the conductors=C?* R ’
Total watts = E C=C* R4 Cxcounter EM F
E-C.EMF
RS
but C? R=Cxcomter EM F

=CRpcounter EM I

SoECs2C1 R
E= CaR
C:.—I.’»‘
- I

which shows that one-half the total power supplicd is spent in
heating the wires, and that the mechanical work griven out by the
motor is amaximum when the current is reduced to one-half the
strengeth it would be if the motor was standing, and its efficiency
is therefore 4 or 500,

10. Describe the Aron or Thomson wattmeter.

ANSWER. —The Thomson wattmeter is sufficiently well known
that no description here is necessary. The following may prove
interesting 1o some regrarding the Aron meter.

Let E=E M F at service
C=current
T =term of one oscillation of correct clock
T= “o é *retarded ¢
&= gravity
C. E H=magnetic foree
{=1length of pendulum

1 1
T :.'l'\/ T, o= \’ .
g T k- CEH
WA Vi
R = =K
T, 1 T
A
™ g-CEH. Vg-.cCEHh
1
( ) K _ 1 C.E.H.)
(Y
Pcoe K
T \? 1 C. l~.. H, T a1 COEH.
(—«) = of =~ = \ ——
K r 14
So that thes meter withiecord accarately the magnetic fnn e, \\‘m'h

~stould be very smnll compared with greavity, llu:ruorg_ —
) 3 ,

must also be very small compired with unity,

2. Hay C.E. H.
.N)r = (I - —T)\'cr}' nearly




