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Absolute measurement, of currents,
weighers for the, 430.
of resistance, 593-651.
resistance, comparison of, with B.A.
unit, 633.
gystem, practical units as an, 34.
Acceleration, dimensions of, 11.
Action, mutual, of two circuits, 161.
the, between two elements varies
inversely as distance, 2, 136.
Activity, electrical, unit of, or watt, 32.
in alternating current cireuits, 292.
electrometer-method of determining,
322,
in cireuit of generator and motor, 285.
in electric circuits, the measurement
of, 285-322.
mean electrical, in circuit, 299.
mean, —sum of mean activities of the
components, 300.
measurement of, 297, 310.
by current-meter only, 314.
Activity-meters, 292,
Aeolotropic body, couples on a mag-
netized, 80.
induced magnetization of an, 79,
ellipsoid, an, in a uniform field, 83.
Alternator with electromotive force any
periodic function of ¢, 254.
rate of working in the circuit of an,
255.
Alternators, parallel, 302.
AMPERE, application of law of electro-
dynamic action to a solenoid, 175.
calculation of result for a small
circuit, 173.
directrix of electro-dynamic action,
173.
experiments on the aection of an
element of a circuit, 161.
second proof of equation (16), 166.
the action between two elements
varies inversely as distance?, 163.
theoretical results of, 164. '
expression deduced from the mag-
netic shell theory, 167.
formula applied to find the action of
a thin solenoid, 171.
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Ampere, specification of the, 29.
the practical unit of current, 28.

ANDERSON, ballistic method for com-
parison of inductance and
capacity, 573.

comparison of mutual inductance
and capacity by, 574.

null method for comparison of self-

inductance and capacity, 577.

condition that the method may be
null, 578.

Rosa and GrROVER'S determination
by, 580.

Arza, unit of, 9.

Aroxns and Conw, experiments of, on
liquids, 766.

AYrTON, third method of determining
v, 667.

AvrroN and JoNES, determination of
absolute resistance by method of
Lorenz, 644.

AvrroN and PERRY, secohmmeter, 537.

determinations of the specific induc-
tive capacity of gases, 767.
experiments of, 769.

AvrToN and SUMPNER, three-voltmeter
method of measuring power
given out in any portion of cir-
cuit, 319,

two current-meters and voltmeter
method, 320.

Battery, resistance, measurement of,
3717.
methods of Mance and Thomson
for, 378.
storage, electrical efficiency, maxi-
mum, arrangement of, in
charging a, 291.
e.m.f. in circuit, increased, effect
of, 291.
energy, measurement of, spent
in charging, 291.
generator charging, 290.
Benoit, experiments of Mascart, de
Nerville, and, 605.
BorLTrzMaxN, determinations of specific
inductive capacities, 749.
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Borrzsaxy, determinations by the
force on a diclectric sphere in a
known field, 751.

in different directions in a crystal,
752,
of gases, 767,
effect of pressuroe on specific inductive
capacity of gases by, T68.
Bridgo, arrangement of, for greatest
sensibility, 336.
practical rule for, 330,
further discussion of, 336.
arrangement of, for sensibility, 546.
current through a galvanometer in
a, 134,
Christie’'s or Wheatstono’s, 334.
double, Thomson’s, 349.
apparatus for testing rods by,
353,
example of a test by, 352.
theory of, 351.
effect of sclf-inductance in a, net-
waork, 338.
network, addition of eonductors to,
without change of flow, 135,
conjugate conductors in a, 136.
reciprocal relation of conductors
in a, 137.
resistance of a, 134.
sensitiveness of bridge, 138,
operations in testing with a, 337.
testing with a khown ratio of arms
of, 339,
Wheatstone’s, use of a telephone in,
545.
Bridges, slide-wire, 340.
calibrating, Carey Foster’s method
of, 342,
T. Gray’s method of, 345.
calibration of a, 342,
comparison of two standards, 348.
resistance of the, between two
readings, 347.

BriLLoviy, determinations of induc-

tances, 538.

method of correcting for unknown
inductances in the bridge, 552.

theory of the, 552.

modification of formula for, arrange-
ment, 553.

modification of Maxwell’s method of
comparing mutual induetance of
two coils with sclf-inductance
of one, 551.

practical example of method, 555.

Bureau of standards, current balance of
the, 437.

Capacities, coefficients of, 234.
‘method of comparing capacities of
condensers, 7235.
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Capacities, of standard condensers,
comparison of, 713.
Capacity, comparison of a, and an
inductance, 084,
comparison of a large with a small,
728,
comparison of, for two guard-ring
condensers, 721.
comparison of mutual inductanceand,
by a differential galvanometer,
574,
self-inductance and, by Anderson’s
null method, 577.
conductors in parallel containing re.
gistance, inductance and, 252.
determination of, of a cable, Sir W.
Thomson’s two methods, 722-3.
determination of the product of a,
and an inductance, 684.
electrostatio, eclectromagnetic mea-
sure of [C], 23.
influence of, in an electric circuit, 249,
measuring the, of a condenser, direct
deflection method of, 727.
of a condenser, leakage method of
comparing the, with a resistance,

of a conductor [c], 18,
of cylindrical condenser, measure-
ment of the, 720,
gpecific inductive [K], 18.
Boltzmann’sdeterminations of, 749,
by the force on a dielectric
sphere in a known field, 751.
in different directions in a cry-
stal, 752,
Coux and AroN’S experiments on
liquids, 766.
determinations of, 745.
discussion by QUINCKE of results
for liquids, 766.
effect of pressure on, of gases by
Boltzmann, 768.
experiments at low temperaturcs
on, by Dewar and Fleming, 770.
experiments of AyrTox and PERRY
on, of two condensers, 768.
experiments on the, of gases by
Boltzmann, and by Ayrton and
Perry, 767.
experiments with electric waves,
771,

Gordon’s, J. E. H., experiments by
five plate balance method, 753.
HoPKINSON’S experiments on glass,

754,
further results of, 756.
experiments on glass plates, 757
on liquids, 738,
experiments on the
scries, T64.

benzene
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Capacity, specific inductive; KLE-
MENCIE'S experiments on the,
of mica and of ice, 752,
measurements of, 744-773.
NEGREANO'S experiments on hydro-
carbon series, 765.
of paraffin wax, 748.
QUINCKE'’S experiments, 760,
correction of, results for con-
nections, 762.
relation between, and index of re-
fraction, 744.
SiLow’s experiments, 758.
unit of, 33.
Werner Siemens’ method of deter-
mining, 729.
CAreY FoSTER, comparison of mutual
inductance and capacity, 588.
condition that method may be
““null,” 590. T
method of calibrating a slide-wire, 342.
modification of method of revolving
coil for absolute resistance, 650.
practical example of, 591.
‘“ Centroids,” question of, of magnetism,
85.
Change-ratios, 2.
CHRISTIE'S or WHEATSTONE'S bridge,
334.
Circuit, alternating, power factor in a,
256.
arrangement of a battery, 130.
battery with induction coil in, and
cross-connection, 243,
compound periodic e.m.f. in, 299.
containing simple harmonic e.m.f.,
297.
current-carrying, magnetic field-in-
tensity due to an element of a,
186.
current in the secondary at break of
the primary, 238.
difference of phase of current and
e.m.f., 298.
electric, impedance in an, 249.
e.m.f. in, electrical efficiency in-
creased by increasing, 287.
effect of increased, in, 291.
equations for a circuit in a network
of conductors, 241. .
force on element of, 159.
heterogeneous, OHM’S law in a, 130.
mean current and mean square of
current, 255.
mean electrical activity in, 299.
phase difference and time-lag, 257,
primary, with a condenser, 251.
rate of working in the, of an alter-
nator, 255,
reaction of the elements of a, on a
magnetic system, 178.

INDEX

Circuit, secondary which contains no
electromotive force, 251,
theory of a single, with self-induc-
tance, 240,
theorcff of, of two long parallel con-
uctors, 475.
three-voltmeter method of measuring
power given out in any portion
of, 319.
total flow at *“ make’ and ‘ break,”
238.
two current-meters and voltmeter
method, 320. :
two unequal e.m.f.s
phase, 301.
with two e.m.f.s of the same period,
301.
Circuits, alternating current, electrical
activity in, 292,
differences of potential and cur-
rents in, 293,
derived, in & network, 138.
dynamical theory of mutually in-
fluencing, 234.
electric, the measurement of activity
in, 285-336.
clectrokinetic energy of a system of,
232-257.
general theorem regarding mutually
influencing, 235.
magnetic action of, and coils, 210-231.
march of the currents in the, 237.
mutual action of two, 160.
mutually  influencing,
theory of, 232.
primary and secondary, 279.
primary, secondary, tertiary, ete.,
system of, 280.
two, a primary and a secondary, 236.
CrLARK, standard cell, 469.
determination of e.m.{f. of, potentio-
meter method, 470,
Coaxial main, flow of alternating cur-
rents in a, 259.
general case of, 269.
Coefficients of induction or
tances,” 528.
“ Coercive force,” 77.
Coux and ARroxs, experiments of, on
liquids, 766.
Coil, graded, theory of a, 406.
revolving, method for absolute
measurement of resistance, 609-
627.
calculation of self-inductance of,
615. .
Carey FosTER’S modification of
method of, 650.
correction of results and value of
B.A. unit deduced, 626.
criticisms of method, 612.

of different

dynamical

‘** Induce-



INDEX

Coil, revolving, dimensions and windings
of, self-inductance, 624.
eflect of self-inductance, 013.
cquation of motion of the needle
and deduction of resistance of
circuit, 611,
experimental determination of in.
ductance, 016.
for absolute measurcment of re-
sistance, Weber, 609.
theory of the, 609.
later experiments with the, method,
614,
Lord Rayleigh's and Mrs. Sidg-
wick’s experiments, 028,
Lord Rayleigh's further experi-
ments with the, G20,
mode of carrying out observations,
625,
mode of driving, and regulating the
speed, 617.
specimen set of readings for, 820.
resistance, absolute measurement of,
method of Lorenz, 627.
shunt arrangement for balancing
e.m.f. of disk, 630.
Coils, calculation of mutual inductance
of, and disk, 631.
constants of, calculation of, 210-231.
constants of, force on movable coil in
terms of, 433.
experimental determination of, 435.
construction of tests of materials,
ete., 649,
contact brushes:
speed, 639.
correction for cross-sections of, 505.
correction of elliptic integral formula
for cross-section, 503.
discussion of two single-layer, 203.
electrodynamometer, couple on sus-
pended double coil of, 229.
with double coil arrangement, 230.
fixed, force on movable coil between
two, 432.
flat, inductances of, 521.
coaxial, mutual inductances of, 524.
coplanar, mutual inductances of,
524,
galvanometer, Helmholtz's arrange-
ment of, 217.
high resistance, differential galvano-
meter with, for low resistance
tests, 362.
hollow, non-overlapping, case of, 517.
insulation and particulars of, tests of,
434,
long, of scveral layers, 224.
long, of single layer wire, 222.
direct calculation for potential
and force at centre of a, 223.

measurement of
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Coils, magnetic action of, 180-208,
magnetic action of circuits and, 210.
231.
modification of methnd of lorenz,
647,
mutual induction of, and disk, 645.
mutual induction of two, coefficient
of, 208,
of lengths ~/3 timea the radius, 503.
parallel, attraction between two,
431.
particular case of axes of, at right
angles, 204,
formulae of calculation, 200.
method of integration, 204,
potential due to disk, and circular
magnetic shell, found by La-
place’s equation, 211.
short, calculations of inductances of,
520.
solid, axial potential for semi-infinite,
509,
case of distance between ends of,
small, 512.
mutual inductance of two, 509.
singly finite, practical formulae for,
509.
with adjacent ends in contact,
513.
suspended, adjustment of, final re-
sult, 437.
time-constants of, 524.
with multiple layers, 504.

Condenser, capacity of a large, with
capacity of a small condenser,
comparison of, Sir W. Siemens’
method, 728.

capacity of a, Werner Sicmens’
method of determining, 729.
direct deflection method of measur-
ing, 727. ’
with a resistance-leakage method
of comparing a, 729.
cylindrical, 716.
measurement of the capacity of,
720.
electric absorption in, 717.
guard-ring, 714.
primary circuit with a, 251.
standard, T13.
time constants in oscillatory discharge
of a, 247.
Condensers, capacities of, method of
comparing, 725.
guard-ring, comparison of the
capacities of two, Maxwell's
method, 721,
Faraday’s method, 721.
Conductance [I/r], 18.
effective, and effective resistance of
inner conductor, 263.
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Conductivity box, 332.
Conductor, actlion of a solenoid on a
finite, 176.
effective resistance and conductance
of inner, 263.
end-corrections of, 145.
equation of current in a single, 530.
lines of force round a, 151.
magnetic field of a long straight,
carrying a current, 151.
moment of a, in the field of a single
pole, 177,
relation of current to line integral of
magnetic force round, 155.
solid, in coaxial tube, 499.
solution for outer return as highly
conducting inner tube, 262.
Conductors, addition of, to network
without change of flow, 135.
an outward and a return, two parallel
wires, 272,
circular, mutual action of two, 227,
conjugate, in a network, 130.
enhanced resistance of, due to alter-
nation : distinguished from im-
pedance, 296.
in alternating currents, 270.
in parallel, containing resistance,
inductance and capacity, 252.
linear, network of, e.m.f. in a circuit
v 1n a, 133.
networks of, 132.
steady flow in, 129.
multiple, 499.
mutual inductance between two co-
axial circular, 187.
network of, equations for the circuits
of a, 241.
general theory of, carrying cur-
rents, 529.
Maxwell, cycle method for a, 529.
theory of, 532.
method usual in practice, 532.
for comparison of in-
ductances, theory of, 534.
condition that, should be abso-
lutely null, 535.
experiments by, 540.
modification of, 535.
theory of the modified method,
535.
outside, general case of coaxial main,
265.
reciprocal relation of, in a network,
137.
resistance between electrodes buried
in a large mass of, 143.
ring conductor of ecircular section,
273.
two flat conducting strips with in-
sulating separator, 273.
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Conductors, straight, forces between,

170.
two circular, mutual action of, 227.

Conference, Intern., recommendations
of, App. V1., 812.

Constraints, general dynamical theory
of effects of, 277.

Continuity, principle of, 134.

for varying currents derived from

law of magnetic force, 531.

“ Couches de glissement,” density of
agparent electrification given by,
737.

Coulomb, unit of quantity, 28.

Council, Order in, with regard to
electric standards, App. VL., 812,

Couple on a magnet in a magnetic field,
40

Current, action of a magnetic system on
a, 157.
alternating, bilateral and unilateral
deflection of a galvanometer
needle, 394.
diffcrences of potential and currents
in, circuits, 293.
electrical activity in, circuits, 292.
and potential, mean squares of,
electrometer method mecasure-
ment of, 321.
balance of the Bureau of Standards,
437,
calculation of constants of, 449.
of forces, 441.
coils, particulars of, 440.
comparison of, 441.
theory of the, 441.
general description of the, 446.
of the National Physical Labora-
tory, 445.
value of g, accuracy of current
measurement, 443.
balances, standard, Lord Kelvin's,
451.
carrying circuit, magnetic field-inten-
gity due to an clement of a, 186.
case in which the path and circuit
interlace any number of times,
150.
circular, couple or magnetic needle
produced by, 213.
electrokinetic energy of two, 228,
extension to two coils of finite
cross-section, 228.
potential, ete., of, 225.
deflection, observations of, 563.
electric [v], 18, 21.
equivalence of a, and a distribution
of magnetism stated, 147.
in the secondary at break of the
primary, total flow at ‘“ make ”’
and ‘ break,” 238.
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Current, linear, proof of general theorem
of equivalence of a, and a mag-
netic shell, 149,

magnet equivalent to a, 180,

magnetic field of a long straight con-
ductor carrying a, 151.

mean current and mean square of,
255.

measurement, accuracy of, by current
balance of Bureau of Standards,
437,

meter, measurcment of activity by,
only, 314.

relation of, to line integral of mag-
netic force round conductor, 155.

sheet, correction for deviation of flow
from that in a, 526,

cquivalence of a helical current and
a, 195,

mutual inductance of helix and
cylindrical, 191.

theorem of work done in carrying
unit pole round, sccond proof,
154,

unit, 180,

current strength and, definition
of, 148.
definition of, 87.
weigher, t-henrfr of a, 196,
constant, calculation of, 502.
weighers for the absolute measure-
ment of current, 430,

work done in carrying a pole in a

closed path round a, 150.

Currents, alternating, a ring conductor

of circular section, 273.

case of ma greater than 5, 270.

coaxial main, general case of, 265.

determination of constants in the
general solution, 266.

distribution of, in parallel con-
ductors, 258-284,

effective * resistance,” and ‘‘in.
ertia’’ (or * inductance ') of
system, 278.

clectrical problems, 279.

final result in the gcneral case,
267.

flow of, in a coaxial main, 259,

general dynamical theory of cffects
of constraints, 277.

inner conductor a hollow tube, 270.

main consisting of two flat con-
ducting strips with insulating
separator, 273.

measurement of differcnce of phase
between, 309.

numerical example of use of tables,
281.

outside conductor of finite thick-
ness, 263.

[

Currents, particular cases, high fre-

quency and low frequency, 276.
primary and secondary circuits,
279.
‘*“ skin cffeet ” in practical cases,
269,
special cases, low frequency and
high frequency, 268.
notation for functions, 264,
system of primary, secondary,
tertiary, ete., circuits, 280,
the complete solution and its
realization, 257,
two parallel wires, 272.
and magnets, actions between, 146-
160.
difference of phase of, and e.n1.f., 298,
of potential and, in alternate-
current circuits, 293.
distributed in space of three dimen-
sions, 183.
electrokinetic energy of, 181.
in derived circuits and in a network
of linear conductors, 129-145.
in paralle]l, condition that difference
of phase between, may be in-
sensible, 307,
magnetic fields due to, 180-208.
march of the, in the circuits, 237.
in the primary and secondary, 237.
mean current and square root of mean
square [R.M.S.] of altermating
current, 294.
measurement of, 87, 380-474.
by electrolysis of copper sulphate,
458.
on currents, action of, 160-179,
steady, comparison of resistances to,
323-379.
through a galvanometer in a bridge,
134.

Deflections, mode of measuring, 93.
Demagnetizing forces, 77.

Dengity, unit of, 9.

Dewar and FLEMING, experiments at

low temperatures on the specific
inductive capacity of various
substances, 770.

Dielectric sphere, force on a, in a known

field, Boltzmanun’s determina-
tions by the, 751.

Differential equation in flow of alter-

nating currents in a coaxial main,
integration of the, 259.
equations for forced oscillations, rule
for solution of, 247.
galvanometer with high resistance
coils for low resistance tests, 362.
method for comparison of stan-
dards, 363.
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Dimensional formulae, Chap. 1. passim.
examples of, 27.
DorsEY, comparison of units by Rosa
and, 674,
Dynamical analogies in electrical oscil-
lations, 245.
theory of effects of constraints,
general, 277.
of mutually influencing -circuits,
232-2517.
units, examples of kinematical, 15.
Dynamometer, Gray’s, corrections,
calibration of windings, etc.,
401,
value of the couple in the, 400.
Dynamometers, 403.
Dynamos testing, Messrs. HOPRINSON'S
method, 315.
SWINBURNE'S method, 316.

Earth’s field, effects of variations of the,
1Q7.
FElectric ahsorption, 717.
current {v], 18.
displacement, 743.
force and intensity of electric field [f],
17.
potential [v], 17.
or electromotive force [V], 23.
resonance, 250, ’
surface density [¢], 17.
Electrical activity, unit of, Watt, 32.
efficiency of arrangement of generator
and motor, 286.
increased by increasing e.m.f. in
circuit, 287.
maximum, arrangement of, 291.
oscillations, dynamical analogies in,
245.
method of, used by Lodge™ and
Glazebrook, 687.
theory, 244,
Electricity, flow of, in three dimensions,
141.
examples of, 143.
quantity of [g], 16.
[€], quantity of, 23.
Eleetro-chemical equivalent of copper,
463.
of silver, 458,
determination of the, 455.
details of an experiment, 455.
results of a series of experiments,
457,
Electrodes, ete., 703.
resistance between, buried in a large
mass of conductor, 143. )
Electro-dynamic action, Ampére’s direc.
trix of, 173.
Eleetrodynamometer,
Gray, 398.

absolute, the

INDEX

Electrodynamometer, B.A. Committec’s,
396.
methods of using the instrument,
397.
coupée2 on suspended double coil of,
9.
with double coil arrangements, 230.
Electrodynamometers, 395.
~ construction of absolute galvano-
meters and, 207, -

Electrokinetic energy of a current, 476.
geometric mean distances, 476.
energy of a system of circuits, 232.

of currents, 181.
.of two circular currents, 228,
momentum, components of, 232.
Electrolysis, arrangement for strong or
weak currents, 466.
graduation of standard instruments
by, 464.
measurement of currents and gradu-
ation of instruments by, 455-467.
of copper sulphate, measurement of
currents by, 458,
preparation of plates, 460.
treatment of copper plates, 462.
Electromagnetic action, theory of, 146-
179.
force, 88.
equations of, 159.
system, B, 19-25.
units, relation between electrostatic
and, 25.
Electrometer, absolute, Lord Kelvin’s,
693.
gauge for testing the electrification
of the jar in, 695.
method of using the, 698,
the replenisher in, 696,
attracted disk, method of use and
theory of an, 692.
gauge-, the subsidiary, 703.
idiostatic, measurement of difference
of potential of, 295.
insulation of quadrants, method of
testing, 706.
jar, method of charging the, 705.
method measurement of mean
squares of current and potential,
321.
of determining activity, 322,
quadrant, adjustments of, 704.
Dolezalek, 711.
energetics of the action of a, 708.
grades of sensitiveness of, 709.
heterostatic use of : theory, 706.
idiostatic use of, 710.
the needle and its suspension in,
701.
Thomson’s, 699.
symmetrical, 699.
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Electrometers, 689,
attracted disk, 689,
symmetrical, 699,
Electromotive force, alternator with,
any periodic function of ¢, 254,
a secondary circuit which contains no,
and a primary with a condenser,
251.
Electromotive forces, harmonie, 247.
of cella and graduation of voltmeters,
determination of, 467-474.
Electrostatic and electromagnetic units,
relation between, 25.
action, analogy between, and heat
conduction, 732,
capacity [C], 23.
energy, dissipation function and, 233.
measurcment of a high resistance,
686. .
measurcments, $689-731.
cable testing: comparing capa-
cities, De Sauty’s method,

725.

comparison of a large with a
small capacity, Sir W. Thom-

son’s method, 728.

determination of capacity, two
methods by Sir W. Thomson,

722, 723.

measuring a capacity, direct de-
flection method of, 727.
condenser, eylindrieal, invented
by Sir W. Thomson, 716.
measurement of the capacity
of, 720.
guard-ring, 714.
condensers, standard, comparison
of capacities, 713.
guard-ring, comparison of the
capacity of two, Maxwell's
method, 721.

Faraday’s method, 721.
electric absorption, 7186.
electrometer, absolute, method of

using the, 698.
absolute, Lord Kelvin’s, G93.
gauge for testing the electri-
fication of the jar in, 695.
the replenisher, 696.
attracted disk, method of use
and theory of an, 692.
gaugo-, the subsidiary, 703.
quadrant, adjustments of the,

quadrant, the, 699.
the needle and its suspension,
701.
symmetrical, 699.
electrometer-jar, method of charg-
ing the, 705.
quadrant, DOLEZALEK, 711.
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Flectrostatic clectrometer, quadrant,
energetica of the action of a,
08,
grades of sensitiveness, 709,
heterostatio use of the, theory,
706,
idiostatic use of, 710,
attracted digk, 689,
leakage method by, of comparing
a capacity with a resistance,
729,
Werner Siemens’ method of de-
termining capacities by, 729.
platymeter, use of with, 719.
ilectrostatic voltmeter, graduation of
an, T12.
aystem, 10.
Ellipsoid, aeolotropic, an, in a uniform
field, 83.
uniformly magnetized, case of a, 73.
Elliptic integral formula for cross-
section of coil, correction of, 5035.
formulae, self-inductance derived
from, 522.
solution of mutual inductance of
two coaxial solenoids, 513.
E.m.f. in a circuit in a network, 133.
Snergy (E), dimensions of, 14.
electrokinetic, of a system of circuits,

232.
of two circular currents, 228,
electrostatic, dissipation funection
and, 233.

mutual potential, of a magnet and a
magnetic field, 53.
of two magnetic distributions in
presence of one another, 64.
per unit volume equal to pull on unit
area of electritied surface, 732.
spent in charging storage battery,
measurement of, 291.
hysteresis, 313.
Equations, diffcrential, of flaw of elec-
tricity in three dimensions, 142,
Equipotential lines and surfaces, 42.
graphical construction of lines of
force and, 43.
Equivalence of a helical current and a
current sheet, 195,
theorem of, proof of general,of a linear
current and a magnetic shell, 149,

Farapay, method of comparison of
capacities, 721.

Ficld-intensity, carth’s magnetic, deter-
mination of horizontal com-
ponent of, 87-129.

FLEMiNG, DEWAR and, experiments at
low temperatures on the specific
inductive capacity of various
substances, 770.
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Force and potential at centre of a long
coil, direct calculation for, 223.
(¥), dimensions of, 12.
direct calculation for potential and,
at centre of a long coil, 223.
earth’s horizontal magnetic, deter-
mination of, 89.
electromagnetic, 88.
equations of, 159.
electromotive, alternator with, any
periodic function of f, 254.
secondary circuit which contains
no, 251.
law of, deduction of, from equivalent
magnetic shell, 153.
expression for potential found
from, 154.
found experimentally, method of
Maxwell, 152.
lines of, circles round a conductor,
151.
refraction of, at common boundary
of dielectrics, 736.
magnetic, 57.
due to circular magnetic shell, 212,
relation of current to line integral
of, round conductor, 155.
on a dielectric sphere in a known
field, Beltzmann’s determina-
tions by the, 751.
on element of circuit, 159.
on imbedded sphere, 740.
on movable coil between two fixed

coils, 432.
in terms of ratio of coil constants,
433.
Forces between straight conductors,
170.

demagnetizing, 77.
harmonic electromotive, 247.
Formulae, dimensional, change-ratios,
2.
examples of, 27,
for derived units, 8.
of physics must be homogeneous in
dimensions, 9.

Galvanometer, aperiodic, Wiedemann’s,
410.
ballistic, action, uncertainty of,
theory of its cause, 425.
approximate theory of the, 423.
damping of oscillations by air-
friction, 423.
deflection, logarithmic decrement

of, 424.
elimination of constant, etec., for,
426.
method of reecoil observations by
the, 427,

combination of results of, 428.

INDEX

Galvanometer, condition that current
may be always zero, 544.
current through a, in a bridge, 134.
diffcrential, comparison of mutual
inductance and capacity by a,
575. .
theory of method by, 576.
comparison of two inductances by
differential, 548.
theory of method, 549.
with high resistance coils for low
resistance tests, 362.
method for comparison of
standards, 363.
Gaugain’s, 216.
coils, Helmholtz's
217.
with four coaxial coils, 220.
three coaxial coils, 221.
needle, bilateral and unilateral de-
flection of a, by alternating
current, 394.
sensibility of a, 392.
for dificrent positions of the needle,
393.
torsion of suspension fibre, 393.
gensitiveness of a, 325,
sine, construction, 381.
principal constant, 386-7.
T. Gray's, 389.
siphon-recorder
for, 411.
tangent, principal constant, 386.
single-layer, 384.
manner of building up a wooden
bobbin, 385.
theory of a, 390.
adjustment of the instrument,

arrangement,

arrangement used

391.
Galvanometers, absolute, 380-454.
construction of, and electro-

dynamometers, 207.
astatic, 415.
Gray’s, 417.
vertical astatic needles, 418.
advantages of, 419.
with straight vertical needles, 421.
ballistic, 422.
niirror, 323.
moving coil, best shape of coilsin, 413.
suspension of coils, 415.
with iron cores in the coils, 429.
non-absolute, best shape of section of
bobbin, 405.
choice of gauge of wire, 403.
effect of grading the gauge of wire
in bobbin, 405..
needle and needle chamber, 408.
theory of a graded coil, 406.
standard, and electrodynamometers,
380.
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Galvanometers, tangent, construction,
381,
needle and suspension, scale and
pointer, 333,

Gaugain’s galvanometer, 210.

Gauss, method of determining I, effect
in the inductive correction of
varying thickness of magnet,
107.

effects of wvariation of the
earth’s ficld, 107.
correction for distribution, 104.
corrections for alteration of
moment, nnd for induection,
105.
corrections in, 99.
deflection e¢xperiments, 101,
description of determinations by
T. Gray, 101.
Poisson’s method of determina-
tion, 89, 92,
obsgervation of oscillations, 102,
reduction of observations, 103.
theoretical results, 105.
Generator and motor, activity in circ-
cuit of, 285,
are similar machines, case when,
287.
efficiency of, measurement of work-
ing, 289,
electrical efliciency of arrangement
of, 286, _
charging storage battery, 290.
Geometric mean distance (g.m.d.), 475.
calculation of, 479.
examples of the use of, 477.
for adjacent squares in
relative positions, 486.
for lines, rectangles and squares, 483.
values of, in various cases, 480,
GLAZEBROOK, accuracy of method for
resistance, 598,
experiments, 596.
LopGeE and, method
oscillations, 687,
Gorpox, J. E. H., five place balance
method, 763.
(GrAY, absolute electrodynamometer,
308.
astatic galvanometer, 417.
dynamometer, value of the couple in
the, 400,
formula for coaxial coils, 501.
practical example of, 504.
formulae for inductances of coils,
500.
(J. G.), and Ross, improved magneto-
meter table and accessories, 120,
(T.), description of actual determina-
tions of earth's horizontal mag-
net force, Gauss's method, 101.

difierent

of electrical
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TraY (T), method of calibrating a slide-
wire, 345,
sine galvanometer, 3589,
Grover, Rosa and, investigation of
inductance, HHT.

Helmholtz’s arrangement of galvano-
meter coils, 217.
double coil, application of corrections
to, 219.
Horkinson, JJ. and E., method of test-
ing dynamos, 315.
J., experiments on glass, 754,
further results of, 756.
on glass plates, 757,
on liquids, 758, 762.
on the benzine series, T4,
Hysteresis in changes of magnetization,

energy .spent in, 313.

Idiostatic use of quadrant electrometer,
710,
Impedance in an electric circuit, 249.
Induced magnetization (Section IV.),
76-86.
in a uniform field, 76.
of an acolotropic body, 79.
Inductance, comparison of a capacity
and an, 684.
comparisons of, problems, 533.
conductors in parallel containing re-
gistance, and capacity, 252.
determination of the product of a
capacity and an, 684.
in telephony, influence of, 250.
mutual [ M), 25.
calculation of, of coils and disk
(Rayleigh), 631.
comparison of, and capacity by
Anderson’s ballistic method,
574.
and capacity by a differential
galvanometer, 575.
and capacity: Carey Foster's
method, 588.
most sensitive arrangement for, 589.
theory of method, 576.
of a solenoid and a coaxial circle,
501,
of coaxialand coplanarflat coils, 524.
of coil and disk (by Mr. W. G.
Rhodes), 645.
of parallel conductors of square
section, 496,
of two close nearly equal coaxial
circles, 197.
of two coaxial cireles, 490,
of two coils compared with self-
inductance, Maxwell’s method,
549,
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Inductance, mutual, of two parallel
wires of equal length, 495,
of two non-coaxial circles, table,
App. V., 806.

Brillouin’s method of correcting\ for
unknown inductances in‘the
bridge, 552.

theory of the, 552.
modification of formula, for,
arrangement, 553.
practical example of method,
555. )
modification of method, 551.
of two coils compared with self-
inductance of third, Niven's
method, 556.
theory of method, 556.
between two coaxial circular con-
ductors, 187.
computation of, 191.
of circle and helix, 188,
of helix and cylindrical current sheet,
190.

of two coaxial circles by ¢-series,
192,

of two magnetic shells, 184,

of two non-overlapping finite solid
coils, 510,

of two semi-infinite solid coils, 509.

tables for calculation of, 516.

(or “inertia”) of system of alter-

nating currents, 279.
self-, (L), 24.
Anderson’s ballistic method, 573.
null method for comparison of,
and capacity, 577.
calculation of, 519.
caleulations for short coils, 520.
coil of maximum, 492,
comparison of an, with a resistance,
Lord Rayleigh’s method, 557.
comparison of mutual inductance of
two coils with, of one, Max-
well’s method, 549.
of third, Niven’s method, 556.
of two, 542,
comparison of, with capacity of a
condenser, Maxwell’s method,
570.
theory of method, 570.
condition that the method may be
null, 578.

derived from elliptic integral for--

mulae, 522. -
cffect of, in a bridge network, 338.
formulae for, 525.
Joub;rt’s method of measuring,
65.
conditions for accuracy of, 566.
theory of, 566.
meaning of, of part of a circuit, 493.

INDEX

Inductance, self-, of a circuit, 477.
of a circular coil of large radius,
487,
of a non-inductive shunt and of
a thin tape, 498.
of a straight bar and any form of
section, 496.
of straight conductor of given
length, 493.
range of applicability of formulae,
520,
Rimington’s modification of Max-
well’s method, 571.
theory of, 571.
sensibility of the arrangement, 544.
theory of a single circuit with, 240.
of method, 542.
standard of, 208.
Inductances, calculation of, 475-527.
by g.m.d., 475.
comparison of two, by differential
galvanometer, 548,
theory of method, 549.
in various cases, 497.
magnetic field-intensities and, rela-
tions between, 194.
measurement of, 528-592.
of coils, Gray’s formulae, 500.
of flat coils, 521.
of thick coils, formulae for, 507.
or coefficients of induction, 528.
ratio of, obtained as ratio of two
resistances, 533.
residual, and capacities in
inductive ** coils, 582.
estimation of error due to, and
capacity, 585.
Induction, caleulation of, 210-231,
coefficients of, 234.
coil, battery with, and cross-con-
nection, 243.
theory of, App. 1., 774.
magnetic, 57-67.
second specification of, through a
circuit, 186.
mutual of two coils, coefficient of, 208.
of two close coils of large radius,
489,
of two coaxial circles, App. IIL;
800.
gelf-, caleulation of, for revolving coil,
615.
of coil, 624,
total, is stream function of magnetic
potential in case of axial sym-
metry, 199,
Inductivity of the medium on electric
phenomena, 732-744.
‘“Inertia” (or ‘‘inductance’’) of
system of alternating currents,
279,

“non-
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Integrals, elliptio, table of, App. IV., ’ Magnet, lamellar, a solenoid regarded
802. |

Intcrpola;inn. 839.

Jonrs, J. V., absolute determination of
sp. resistance of mercury by
method of Lorenz, 630.

adjustment of apparatus, 626.

Avrron, W. E., and, determination
by method of Lorenz, 644,

final result of, determination, 644.

JouBerT, method of measuring self-
inductance, 665,

conditions for accuracy of,
theory of, 560.

JoUuLE, method of, measurement of’

absolute resistance, 650.
unit of work, electrical, 33.

KEeLviN, Lord, clectrostatio voltmeter,
711.
method, to determine v, 662,
standard current balances, 451.
Kilowatt, 33.
Kinematical units, examples of dy-
namical and, 15.
Kirchhoff’'s method for absolute resist-
ance, 594,
theory of, 595.
Kohlrausch, experiments of Weber and,
to determine v, 655.
Kohlrausch’s modification of method by
damping, 608.

Laplace, law of, 87.

Laplace’s equation, potential due to
disk, and potential due to cir-
cular magnetic shell found by
solving, 211.

Length, unit of, 3.

Lodge and Glazebrook, method of
electrical oscillations, 687.
Lorenz’'s method, absolute determina-

tion of sp. resistance of mercury,
636.

Ayrton and Jones’s determination by,
644.

modification of, 647,

Lyle's equivalent mean radius for dis-
tant coils, 507.

Magnet, couplé on a, in a magnetic field,

40.

equilibrium of a, in a magnetic field,
39.

equivalent, a circuit and, in one
medium not necessarily so in
another, 157.

to = current, 180.

expansions for couple on small, with

centre on axis, 226, 227,

a3 a, 224,
mutual potential energy of a, and a
magnetic field, 53.
potential energy of a, 40.
resultant field of a, obtained by super-
imposing a bar.magnet on a
uniform field, 50.
uniform, a solenoid compared with a,
176.
Magnets, 37-50.
bar-, distribution of magnetism in, 85.
deflecting, construction of, 94.
“end on” and ‘“side on’ posi-
tions, 96,
oscillation experiments, 97.
placing of, in position, 95.
lamellar, 69.
moments of large, comparison of,
112.
Magnetic action, of coils, 180-208.
of circuits and coils, 180-208, 210-
231.
distribution, elimination of effect of,
111.
distributions, energy of two, in
presence of one another, 64.
energy, 57-67.
field, 39.
and inductances, relations between,
194.
couple on a magnet in a, 40.
due to an element of a current-
carrying circuit, 186.
earth’'s, determination of horizontal
component of, 87-129.
equilibrium of a magnet in a, 39.
[H], intensity of, 22.
intensity, 39.
mutual potential encrgy of a mag-
net and a, 53.
of a long straight conductor carry-
ing a current, 151.
potential of a magnetized bar in a,
51.
resultant, of a magnet obtained by
superimposing a bar-magnet on
a uponifora?ﬁel%, 50. &
fields, due to currents, 180-208.
filament, potential of a, 47.
force, earth’s horizontal, determina-
tion of, 89.
Gavuss’ method, 92.
lines of, 42,
and equipotential lines, graphical
construction of, 43.
equipotential, and surfaces, 42,
of a uniformly magnetized bar,
48.
construction for, 49.
PorssoN’s method of, 89,
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Magnetic force, relation of current to
line integral of, round conductor,
155.

forces due to circular magnetic shell,
212. _
induction, 57-67.
second specification of, through a
cireuit, 186,
values of components of, in terms
of vector potential, 61.
moment [m], 21.
needle, couple on, produced by cir-
cular current, 213.
modification of formulae to allow
for dimensions of coil section,
215,
removal of second term in series of
F, 216.
permeability [@], 21.
pole, 19.
a singly finite solenoid equivalent
to a, 175.
potential, 37-58, 42.
total induetion is stream function
of, in case of axial symmetry, 199.
shell, 67, 180.
circular, potential due to, found by
Laplace’s equation, 211.
magnetic forces due to, 212.
deduction of law of force from
equivalent, 153.
mutual inductance of two, 184.
one, in the field of another, 71.
proof of general theorem of equi-
valence of a linear current and a,
149.
theory of, AMPRERE’S expression
deduced from the, 167,
vector potential for a, 184.
survey, 112.
susceptibility [«], 23.
susceptibility, 59.
system, action of a, on a current, 157.
reaction of the elements of a circuit
on a, 178.
Magnetism, 37.
distribution of, equivalence of a
current and a, stated, 147.
in bar-magnets, 85.
potential due to circular surface dis-
tribution of, 211.
question of centroids of, 85.
unit of, 37.
Magnetization, hysteresis in changes of,

induced, in a uniform field, Weber's
theory, 76.
of an aeolotropic body, 79.
Section 1V., 76-86.
[¥], intensity of, 21.
uniform, 41.

INDEX

Magnetized aeolotropic body, couples
on a, 80,
bar, lines of foree of a uniformly, 48.
construction for, 49.
body, potential of a, in a magnetic
field, 51.
potential of a uniformly, 73.
ellipsoid, case of a uniformly, 73.
uniformly, 67-70.
Magneto, rails and sliding-bar, 235.
Magnetometer, the, 92, 114.
adjustment of the instrument, 124,
arrangement of compensating coils,
120.
errora in usual, arrangements, 117.
improved, table and accessories, Gray
and Ross, 120.
mode of measuring deflections, 93.
order of magnitude of errors, 117.
results obtained with trial instrument,
117.
Stroud’s, for complete determination
of H, 113. :
use and theory of, 115.
table and aeccessories,
120.
testing of specimens at different tem-
peratures by Dr. G. E. Allan’s
electric furnace, 126,
Mance, methods of, and Thomson for
battery resistance, 378.
Mascart, experiments of, de Nerville,
and Benoit, 605.
Mass, unit of, 5.
standards of, relation between British
and I'rench, 6.
Matthicssen’s and Hockin's method for
low resistances, 355.
MaAXwELL, cycle-method of a network
of conductors, 529.
condition that, should be abso-
lutely ““ null,” 535,
experiments by, 540.
method usual in practice, 532.
modification of, 535.
Niven’s modification of, 450.
theory of, 532.
method of, law of force found experi-
mentally, 152.
Maxwell’s bridge form of method III.,
669. .
conception of the system of stress in
a dielectric, 743.
method, theory of, 670.
for comparison of two guard-ring
condensers, 721.
to determine v, 663.
theory of, result, 665.
Medium, dielectric, analogy between
electrostatic action and heat con-
duction, 733.

improved,
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Medium, diclectric, apparent electrifiea-
tion on the snrface of a, 735,
conditions which bold at surfaces
of separation between, 734,
consideration of particular cases of
different, in contaet, 741,
“couches de glissement,” density
of apparent clectrifieation given
by, 737,
ficld containing different, 734,
Maxwell’s eoneeption of the system
of stress in a, clectrie dinplace.
ment, 743,
refraction of lines of force at com-
mon boundary of, 736,
spherical portion of a, imbedded in
another  medinm—undisturbed
external ficld uniform, 737.
atress in the, 732,
Moment, of a conductor in the ficld of
a single pole, 177,
magnetie |mj, 21,
Moments of large magnets, comparison
of, 12,

Momentum, dimensions of, 12,
electrokinetic, components of, 232,
time-rate of change of, 12,

Motor, alternating, theory of, 303,

explanation of self-synchronizing

action, 304,
maximum aetivity of, J04.
generator and, activity in cireuit of,

235,

are similar machines, case when,
287.

charging storage battery, 290,

cflicieney of, measurement of work-
ing, 289,

cleetrical efticieney of arrangement
of, 286.

National Physical Laboratory, current
halance of the, 445,
Negreano’s experiments on hydrocarbon
series, 700,
Nivern’s modification of
method, 546,
theory of, 5346.

Maxwell’s

Qersted’s experiment, 146,
Ohm, absolute determination of, by
Lorenz’s method, 636,
aljustment of J. V, Jones’s appara-
tus, G30.
adjustment of the disk in position :
observations, 642,
reduction of results, 642,
Ayrton and Jones’s determination
by method of Lorenz, 644,
apparatus of National Physical
Laburatory, 646,

G, AL M, 3G
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Ohm, Ayrton and Jones's, etc., arrange-
ment of brushes ; result obtained,
46},
final result of Jones's determina-
tion, 44,
final results of experiments, 636,
calculation of M and final result, 649,
copies of the standard, 368,
Legal and International, 328,
realization of a standard, 367.
apecifiention of, 24,
nnit of rexistance, 28,
Ohim's law, 129,
in a heterogeneous circuit, 130,
Oseillations, foreed, rule for solution of
differential equations for, 247,
Oscillatory discharge of a condenser,
time constants in, 247,

Paramagnetism and diamagnetism, 84,
Perry, Professor, third method of deter-
mining », 667,
and Ayrton, determinations of the
speeific  induetive  capaeity of
irases, 7067,
experiments of, 76,
Perry's, Ayrton and, seeohmmeter, 537,
Physieal quantity, measure of, 1,
Platymeter, Sir W. Thomson’s, 719,
PPoisgon’s method, of determination of
the earth’s horizontal magnetie
foree, 89,
’otential and currents in  alternate-
current cirenits, differences of,
293.
axial, due to semi-infinite solid coil,
509.
cacflicients of, 234.
difference of, between terminals of
primary, 314.
direct caleulation for, and force at
centre of long coil, 223,
due to civenlar current, 210,
to circular magnetic shell, 211,
to circular surface distribution of
magnetism, 211,
to disk, 211.
cnergy, of a magnet, 40,
the mutual, of & magnet and a
magnetic field, 53.
ete., of eircular current, 225,
cxpression for, found from law of
force, 154,
magnetic, 37-56, 42.
measuring instruments or voltmeters,
467,
of a magnetic filament, 47,
of a magnetized body in a magnetice
field, 51.
of a uniformly magnetized body, 72
veetor, 57-67.
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Potentiometer method of determining
e.m.f. of Clark cell, 470.

Quincke’s correetion of, results for. con-
nections, electric stress and
strain, 762,

discussion by, of results for liquids,
766.
experiments, 760.

RayLEereH, Lord, correction for cross-
gection of eoils, HOG.
experiments, 561,
further experiments with the re-
volving coil method, 622.
method of comparing low resist-
ances, 350.
observations of steady current de-
flection, HG3.
reduction of results of, 563.
and Mrs. SIDGWICK’S experiments,
(28,

Refraction, index of, relation between
specific inductive capacity and,
744, .

of lines of force at common boundary
of dielectries, 736.

Remington, modification of Maxwell’s
method of ecomparing sclf-in-
ductance with capacity of a
condenser, H71.

theory of, 571.
Resistance [r], 18.
- [, 23,
abgolute, comparison of, with B.A.
unit, 633.
measurement of, 593-651.
method of Joule, 650,
battery, measurement of, 377.
methods of Mance and Thomson
for, 378.
between electrodes buried in a large
mass of conductor, 143.
box, testing a, 333.
hoxes, 326,
different forms of, 329,
coils and resistance boxes, 320.
construction of, 328,
conductors in parallel, containing
inductance and capacity, 252.
effective, and effective conductance
of inner conductor, 263.
of system of alternating currents,
278.
from leakage, calculation of, 374.
Glazebrook’s experiments,-596.
a~curacy of method, 598,
high, electrostatic measurement of a,
680.
Kirchhoff’'s method, 594,
theory of, 595.

INDEX

Resistance, leakage method of com-
paring the capacity of a con-
denser with a, 729.

low, differential galvanometer with
high resistance coils for, tests, 362.
of a bridge network, 134.
of B.A. unit, value of, 621.
realized standards of, importance of,
593,
Rowland’s experiments, 599.
slides, 331.
specific, absolute determination, of
mercury, Lorenz’s method, 636.
adjustment of J. V. Jones’s appara-
tus, 636-644.
Ayrton and Jones’s determination
by method of Lorenz, 644.
final result of Jone«’s determina-
tion, 644.
method of Joule, 650.
temperature variation of, 333.
Resistances, high, leakage method for,
372,
observations, details of, 373.
measurement of, 370.
low, fall of potential method for, 359.
Matthiessen and Hockin’s method
for, 355.
potentiometer method for, 357.
Rayleigh’s method of comparing,
356.
two-step method for, 358.
ratioc of two, ratio of inductances
obtained as, 533.
specific, measurement of, 356.
commercial tests of, of copper
mains, 3606.
the comparison of, 323.
to steady currents, comparison of,
323-379.

Resonance, electrie, 250.

Rheostats, 334.

Rosa and Grover’s determination of
inductance by Anderson’s null
method, 580.

determination continued, 568.

investigation, correction for wave
form, 567.

results of, experiments, 569,

Rosa, comparison of methods, 675.
determinations of, and Dorsey, 674.
experiments of, 671.

Rosa, Professor E. B., third method of

determining v, 667,

Ross, J. G. Gray and, improved mag-
netometer table and accessories,
120.

Rowland, experiments of, 599.

details and use of tangent galvano-
meter in, 600.
to determine v, 635.
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Searle and Thomson, experiments to
determine r, 678,

Secohmmeter, Ayrton and l’crry's, n37.

theory of method, 559.
use uf, Hod.
Sensibility, further discussion of, 336,
of a galvanometer, 392,
for different positions of the needle,
303,
torsion of suspension fibre, 393.
practical rule for, 336,

Sinawick, Mrs, (and Lord Rayleigh),
experiments, (28,

SIEMENS', Sir W., method of comparing
capacity of a large condenser
with that of a relatively small
condenser, 728,

method of determining  eapacities,
729,

Silow’s experiments, 760.

Solenoid, a, compared with a uniform
magnet, L76.

a, regarded as a lamellar magnet, 224.
a singly infinite, equivalent to a mag-
netie pole, 175.
action of a, on a finite conductor, 176.
application of Ampére’s result to a,
174,
thin, Ampeére's formula applied to
find the action of a, 171,
Speeific inductive capacity [K], 18.
Boltzmann's determinations of, 749.
by the force on a dielectric sphere
in a known fickd, 751.
in different dircetions in a crystal,
752,
determinations of, 743,
discussion by Quincke of results for
liquids, 766,
effect of pressure on, of gases, Boltz-
mann, 768,
experiments at low temperatures on,
by Dewar and Fleming, 770.
of Ayrton and Perry on, of two
condensers, 768,
on hydrocarbon series by Negreano,
765,
on liguids by Cohn and Arons, 766.
on the, of gases by Boltzmann,
and by Ayrton and Perry, 767.
with ¢leetric waves, 771.
Gordon’s, J. E., H., experiments by
five plate balance method, 753.
Hopkinson’s experiments on glass,
754
experiments on glass plates, 757.
on liquids, 758, 762,
on the benzene series, 764.
further results of, 756.
Klemenéid's experiments on the, of
mica and of ice, 752.
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Specitic inductive capacity (K, mea-
surements of, 744-773.
of paraflin wax, 748,
Quincke’s experiments, 760,
correction of, results for connec-
tions, 762,
relation between, and index of re-
fraction, T44.
Silow’s experiments, 758,
Sphere, case of conducting, situated in
impressed uniform field, 739,
diclectrie, energy of a, in a uniform
field, 740.
foree on a, in a known field, Boltz-
mann’s determinations by the, 751,
field within, 735,
imbedded, force on, 740.
Spherical harmonics,zonal, App. IL.,788.
Standard, cell, Clark’s, 469.
Weston, App. VIL., 815.
cells, graduation of voltmeter by, 471.
centi-ampere balance, 452.
condenser and galvanometer, 657.
method of experimenting, 659.
reduction of resunlts, 660,
current balances, Kelvin's, 451.
Daniell cell, 472.
electrodynamometers, 380.
galvanometers, 380.
instruments, graduation of, by elec-
trolysis, 464,
Standards, Bureau of, current balance
of the, 437,
comparison of, differential galvano-
meter method for, 363.
constancy of, 369.
of mass, British and French, relation
between, 0.
Stress in the dielectric medium, 732,
sysiem of, in a dielectric, Maxwell's
coneeption of the, clectric dis-
placement, T43.

Stroud, magnetometer for complete
determination of H, 113.
Sumpner and Ayrton’s three-voltmeter

method, 319.
two current-meters and voltineter
methodd, 320,
Sumpner’s method of testing trans-
formers, 317.

“¢ Suppressed dimensions ™’ of p and «,
systems reconciled by, 25.
Swinburne’s method of testing dynamos

316.

¥

Table, general, of values of v, 688.
of collected results, derived from
report on ** Absolute Resistance
of Mercury” by R. T. Glaze-
brook (Brit. Assn. Report, 1891),
G51.
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Tables, coils near together (speed of
disk about elght revolutions per
socond), 635,

for caleulation of mutual inductances
5106.

numerical example of use of, 281.

of dimensions, 25.

of functions used in calculating re-
sistances and inductances of con-
ductors carrying rapidly alter-
nating currents, 283.

value of the argument m for copper

wires of conductivity 5-811 x 10—
.g.s. units, 284,

of functions X (z), V4(z), S(x), T (),
282,

results of measurements of four in-
ductance coils of 100 millihenrys
each, coils measured singly and
in series in groups of two, 587.

Telephiony, influence of inductance in,
250,

Thomson, methods of Mance and, for
battery resistance, 378.

J., and Searle’s experiments,
678.
Professor J. J., third method of deter-
mining v, 667.
Thomson’s cylindrical condenser, 716.
double bridge, 349.
apparatus for testing rods by, 353.
methods of comparing the capacitics
of condensers. in cable work,
722-3.
platymeter, 719.
quadrant electrometer, 699.
Time constants in oscillatory discharge
of a condenser, 247,
constants of coils, 524.
unit of, 7.
Transformer, 310,
constant permeability involves zero
digsipation in iron core of, 312,
Transformers, case of two equal, 318.
Sumpner’s method of testing, 317.

Unit current, 180.
definition of, 87.
of magnetism, 30.
Units,

o L. IFundamcntal, 3-8, 26.

for scientific work, 3.
of length, 2, 3.
niase, 5.
time, 7.
prototype metre, 4,

I1. Derived, 8-10.
of area, 9.
of deusity, 9.

INDEX

Units,
III. Dynamiecal, 10-15.

dimensions of acceleration, 11.
energy (#), 14.
force (I), 12,
dimensions of momentum, time-rate
change of momentum, 12.
“velocity and speed, 10,
work (W), 13. .
kinematical and dynamical, examples
of, 15.

IV. Derived electrical, 1G-28.
A. Electrostatic system.

capacity of a conduetor [¢], 18.
conductance [1/r], 18.
clectric current [v], 18.
clectric surface density [o], 17.
force and intensity of electric field
[fl, 17.
potential [v], 17.
electricity [q] quantity of, 16.
resistance [r], 18.
specifie inductive capacity [ K], 18.

B. Electromagnetic system, 19-28.

clectric current [v], 21.
potential or electromotive force
[V], 23.
electrostatic and electromagnetic,
relation between, 25,
electrostatic capacity [C], 23.
intensity of magnetic field [1/], 22.
of magnetu.mlon [»], 21.
magnetic induction [5], 23.
pmmeablllty (@3], 21.
susceptibility [«], 23.
magnetic pole, 19.
moment [m], 21.
moment of a doublet or of an
elementary current cireutt [yd],
21,
mutual inductance [M,], 25
quantity of electricity {@], 23.
resistance [ 1], 23,
self-inductance [I,], 24.
vector potential [A], 25.

V. Adopted in practice, 28-33.
absolute, of electrical cnergy, 32.
B.T.U., 32.
intermational ohm, volt,

specification of, 29.
of current, practical, ampere, 28,
of c.nvf., practical, volt, 28.
of e.m. f realization of, 30.

disk maﬂneto for, 32.
of quantlty, Coulomb, 28.
of resistance, Ohm, 28.
watt, 32.

ampere,



INDEX

Units,

VI. Practical, as an absolute aystem,
3430,

practicnl as an independent system,
HEN
ratio of, 34,
Units, a moving electrificd  surface
regarded un a current, 653,
comparison of, 652-G88,
of n capacity and an induetance,
084,
deseription of commutators, G82,
determination of the product of
n eapacity and an inductance,
684,
determinations  of
Dorsey, 674,
clectrostatic mensurcment of a
high resistance, 686,
experiments of Rosu, 671,
of Weber and Kohlrausch : Row-
land’s experiments, to deter-
mine ratio of, 655,
gencral table of results, 687,
Lord Kelvin's methed, 662,
Maxwell’s bridge form of method
111, 669.
method, theory of, 670.
Maxwell's method, 663,
theory of, result, 665.
nmethod of clectrical oscillations,
G87.
method VI, 686,
methods 1V, and' V., G84.
methods of determining v, 654,
mode of experimenting, 683.
of quantity, ratio of the, con-
sidered as o speed, 653,
ratio of, 652,
relation to speed of propagation of
electromagnetic action, 652,
third method of determining v, 667.
Thomson and Scarle’s experiments,
678,

Ross  and
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Veetor potential, definition, 60,
for a magnetic shell, 184,
method of, 181,
specification of, 633, 183.
values of componenta of magnetic
induction in terms of, G1,
Velocity and  speed,  dimensions  of,
10,
Volt, or practical unit of can.f., 28,
gpecification of, 29,
Voltmeter, eleetrostatic, graduation of
an, 712,
graduation of a, 468,
graduation of, by standard cclls,
471.
Voltmeters, clectrostatic, 711,
potential nicasuring instruments or,
467.

Watt, anit of clectrieal activity, 32.
Weber, experiments of, and  Kaohl-
rausch, to determine v, 635,
Weber and Zollner’s experiments, 603,
method by damping, 607.
Weber's earth induector method, 601,
experiments, on eclectromagnetic
action, 168,
mode of experimenting, GO2.
lht.‘(l-r__v, T6.

Weston, standard cell, directions for
sctting up, App. VIL, 815,
Wiedemann’s aperiodic galvanometer,

410.
experiments, 603,
Work (W), dimensions of, 13,
theorem of, done in earrying unit
pole round current, second proof,
154.

Zollner's, Weber and, experiments, 603.
Zonal harmonic series, caleulation of,
200,
for two circles with intersecting axes,
integration of, 201,



