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aml coneists essentially of wires arranged in multiple are.  Suppose cur-
rent enters al A, it then divides, past going through A B C, and pant
through A 1 C, dividing

itsclf intu pasts that shall be ¥

to one another inversely as

the resistances  in  the
branches,  Since the cur- ) c
rent is going from A to C 7

the point A must be at a
highes potential than the
point Cand therefore these
will be a gradual fall of
potential atong the branches A B C and A D C. It is therelore pos-
sible to find various parts along these branches that will be at the same
potential, By altering the resistances in the branches it may be <o
adjusted that the point B is at the same potentinl as the point D,
When this is so the bridge is in a condition for taking the obscrvation,
When B and 1D are at the same potential there is uo E M I between
these points and conseuently no current will flow in the wire connect-
ing them,  The attainment of this condition is indicated by no detlec:
tion on the galvanometer G that connects B to D.

Let AB=the resistance in the ann AB

HC=the resistance in Whie arm BC, and so on,

We have the following simple relation when the above condition has
been satisfied @

AB. DC  AD. BC, and as the resistances in three of the asms are
known it is an casy matter (o find the fourth.  Suppose DC to be the

unknown, then
AD. BC

DC —=—

The following is a proof of the prinaiple of the bridge s Suppose the
figure represents the instru-
ment when thete is no 2
detlection on the galvano.
meter, i. ¢, when no cur.
rent is passing through B >
and DD, and suppose p to
represent the potential at
13 which would also be the
potential at D since no cur-
rent flowsin BD, and fetp, 2
represent the potentialat C

sl

but the EM F in AB is the diffes-

E b 1
- { .
RR of At

o but the same current must pass

By Ohm's law we have C- T{

ence of potential between pand py.~Cin AB -

ilarly the cureent sn BC — 221
Harly the Rof B5C

through BC as that passed through AD, since none goes through BD.
. Pmpy = (1)

. AB BC
In the sume way the cursent in 4 p:\ D and it must  beequal to
Prm D hatis =t h—
Be o TAD oe- @
and if we divide (1) by (2) we get —— '\\l!)‘ ll_:(C:_ ~AD. BC- AB. DC.

Numecrical example 2

AB = 100 ohms  BC = 9756 ohins

AD = 100hms DC = unknown
DC «20%9756 | 4956 o}
C ) 975.6 ohms.

13. How ate very high resistances measured? A galvanometer ot
Gooo obms shows a deflection of 16” when a certain resistance is in cir-
cuit with it. Knowing that the same galvanometer shows the same
deflection with a resistance of 1-10th micgohm in circuit when shunted
with a 1.99th shunt, find this cestain resistance.  The resistance of the
battery is neglected.

ANS.—As the ordinary bridge is only capable of measusing resist.
ances up to 1,111,100 ohms a different method is adopted for measuring
resistances above this, viz: by the galvanometer.

l’lll*'j }I[IIT—
R ~/meg b O -
S=7
FiG, 1. Fic. 2.

Lct the first figure indicate the citcuit with 1-10th megohm in serics

with the shunted galvanomcter, and the second figure that of the cirenit
with the unknown resistance in series with the galvanometer without the

shunt. By Ohm's law we have
[ L k. d G+S
€ x lu("”m TS
GES
Gs . .
Whete (," S Joint R of Galvanometer and Shunt,
i Revistance of lhlluy
S
k a Constant to bring .l. Lo Amperes,
o, Detlection of (mlvammw(cr.
G+S _— .
) ‘53 Multiplying Power of the Shunt.
In the second figure we have

@ 1 12
R R+ Gt B
In the first equation we have
N GS
B (R LR
and in the sccomd equation we have
E (R Gyt l!) k. d,,

(I{o Hl) kd, (("s

S
Sulntituting the numbess in the ¢ uulum and omitting the resistance

of the hattesy and cancelling k, we have
. (n $ (- 4+ h
(R+G) (R + s) a2

(:ooo«(,o(x l(;ooox(:o.(i
%000 +60.67"  60.6

ol

-
4 1) Lk ('5,3

e IREGUED) K,

(R, + 6ooo) d,

and as d, = i, we get
R, -+ 6ooo ~ (100000 + Go) . 100
R, - 10,000,000,
Thetefore, the resistance of R or x is 10 megohms.

(looooo+

14, Show by a diagram the geneeal arrangement and connections of
generatoss taning on a 3-wire system.  Show by an arrow the dircetion
of the currents if (1) both machines are doing cxactly the same amount
of work 3 (2) if one wachine is doing more than the other,  Place in
position ampere and voltmeters,
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15. 880,000 lines of force (N) are to forced through a bar 20 in. long
and 8 sq. inches in aren. Find the reluctance and the magnetizing
force in ampere turns to ¢ffect this magnetization.  Permeability .. 166,

Axs.—Reluctance . JCPRID 20 1

$x166 66.4

area x u
Ampere tumns = N X reluctance X . 3132

= 880000 X 77 X +3132

- v x.3132=: 4150
880000 X 63

16. Ina gencrator which is driven by a 100 1L I\ engine, Lelt speed
3,000 ft per minute, there are 200 conductors in the armature winding
100 scctions in conmutator, the gap is 45  Find the torque and the
deag on the active conductors,

ANS.—100 h.p. = 5000" X torque
100X 33000

5000
= 660 1.
272 of 200 -~ 150.".
360 ’

Torque =

_660

The active conductors = P = 4.4 s, drag

on cach conductor.,



