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ABBREVIATIONS.

Expts. =Experiments. Pos, =Positive,
=Length of Arc. Res, =Resistance.
Max. =Maximum, 8. =S8olid.
Min. =Minimum. Temp. =Temperature.
Neg. =Negative.

——

Alt. =Alternating.
C. =Cored.
Const. =Constant.
Cur. =Current.

Abney, 64, 314, 346, 359, 458
Absorption of Light by Are, 349, sqq.
2 ” 3] and lv 360
Candle Flame, 350,
456
» Gas Flame, 458
Air Blown at Crater, 303, 305, 307
,, Cause of Hlssmg, 299 305 308
,, Cur., Oscillatory, with Hissing Are, 309
,» Touching Crater, Effect of, 299
Alternating Current, Added Aﬁ'ectmg Arc,
50, 55, 78, 406
Altematmg Current, Added, Affecting Arc,
Tests for, 414, 416
Alternating Current, Added, Affecting Back
E.M.F,, 416
Andrews, 38, 85
Apparatus for Measuring Light, 326,327,331
Apparatus for Measuring P.D. between
Carbons and Are, 208
Appearance of Are, 1,25, 26, 27, 31, 60, 68,
21717, 292, 300, 356, 358
with C. & 8. Carbons
Compared, 6, 15, 419
with Hissing, 68, 277,

” »

» »

” ”

292, 300
Arago, 27, 94
Arc, Absorption of Light by, 349 sqq60

» Added Alt. Cur. Aﬁectlug, 50 55 78,406

» Added Alt. Cur. Affecting, Test for 414

,»» Appearance of, Sce Appearance of "Arc

,, Back E.M.F. of, See Back E.M.F.

» Blowing on, 65, 305

, in Carbon-dioxide, 38, 65, 83, 87

, in Carbon-monozide, 65

» Carbon Particles in, 84, 348

,, and Carbons, Colours of, 4

Contact Resistance be-

tween, 43, 50, 51

Diagrams of, 3, 9, 10, 12,
15, 16, 293, 295, 318,
319, 324, 336,340, 365,
376,379, 418

P.D. between, See P.D.

” tH

” »

Arc and Carbons, Res. between, 43, 50, 51,
, 3
, in Chlorine, 65
» Compared with Vacuum Discharge,
37, 44
» Conductivity of, §7, 71, 392
,»  with Const. EM.F., 241, sqq., 265
» » P.D, 167 171 172 250
” Contact Resistance between 43 50, 51
» Cooling of, 86
, Cross Section of, See Cross Section of
Are
,» Dark Spaces in, 5, 6, 7, 81
» Deflected by Magnet, 27, 33
,» Disturbance of, by Third Carbon, 58,
210, 228
’ Duration of, after Cessation of Cur., 35,
39, 64, 84 89, 91
,» and Electrlc Spark 20
» Electrolytic Theory of, 30, 62, 66, 90
,» Enclosed, See Enclosed Arc
,» Formation of, 391
Carbon Mist in, 392
' ” Gaseous Envelope of, 392
" Vapour Film in, 392
5 IR Gases, various, 30, 45, 65, 83
,» Graphical Study of Condltxons of, 241
» Green Flame of, 5, 6, 57, 60, 68, 392
” » ngh Res. of, 392
’ Hlssmg, See Hissing Are
» History of, 19, sgq.
' Horizontal, Shape of, 26, 36
,» Humming, 69, 277, 292, 300
,» in Hydrocarbon Gas, 65
,» in Hydrogen, 30, 38, 45, 65, 83
» Internal Pressure of, 40
,» Inverted, 47, 81
,, Lamp, Hand-regulated, 98
,» Lamps, Commercial, 383
” " in Series, 387
,» Length of, See Length of Arc
»» Melting of Substances in, 26
,» with Metallic Salts, 31, 46, 56, 78
,» Mist, See Mist
» Neg. Res of, 54, 75, 78,391, 400, 406
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Arc in Nitrogen, 45, 65
» Normal, Definition of, 104
and Non-normal, 285, 299,
419, 421, 425, 426
» in Oxygen, 23, 65, 83
,, with Parallel Carbons, 36
,, under Pressure, 67, 72, 83
., Purple Core of, 2, b, 6, 7, 57, 356, 392
»» Ratio of Volume to Cross Section, 335
,» Refraction of Light by, 353
,» Resistance of, See Resistance
in Series with, See Resis-
tance
,» Rotation of, 69, 277, 292, 300, 322
" ” at Pole of Magnet, 29
;s Sandblast Action in, 70
» Shadow of, 352
» Shape of, See Shape of Arc
»  Smell of, 28
» Sounds emitted by, 39, 46, 69, 277,
279, 300
,» Source of Heat i in, 393
Sources of Light in, 314
Arcs, Sizes of, with S. & C. Carbons com-
pared 6, 15, 16, 419
Arc, Stability of, Conditionsfor, 62,243,248
,» Starting of Heat and Light in, 31
,» Striking, See Striking the Are
,» in Sulphuric Acid, 31
,» Temperature of, 38, 65, 68, 354
5 Unilateral Conductivity in, 71
» 1n Vacuo, 25, 32, 47
,» Various La.yers in, 348, 354, 392
» Vapour Film in, See Vapour Film
with Water Electrode, 33
Area of Crater, Apparent, 316, 445
and Candle Power, 316, 337
and Candle Power, Curves
for, 320, 321, 322
” » and Cur., 39, 168, 292, 364,
394, 396
Definition of, 144
and Hissing Points, 297
and Z, 14, 151, 396
and !, Curves for, 1565
Measurement of, 39, 151
Obscured by Neg. Carbon,
315, 322, 339+
and P.D., 153
and Tip of Pos. Carbon for
Hissing, 61, 294
,» of Disc, Apparent, 445
of Vola.mhsmg Surface of Crater, 396
Arons 49, 81, 95, 96
Ay rt,on w. E 36 45, €1, 75, 95, 97, 126,
207 281, 526 333 364
Ayrton & Perry, 40, 95, 124

(1) 9

” ”

Back E.M.F. of Arc, 138, 391, 393,407, 440
Discussion on, 225, 398,
439
, Experimenters on 34,
36, 37, 39, 40, 42, 43,
46, 47,50, 52, 61, 64,
72, 81, 84, 88, 90, 91
Precautions in Testing
for, 416
and Vapour Film, 398
Varying with Added
Alt. Cur., 416
Basquin, Crew and, 459
Battery, Davy’s Royal Institution, 26
Becquerel, 31, 94, 95
Blondel, 62, 67, 88, 90, 96, 248, 293, 329,
347, 364, 3715, 377, 380% 386, 469
Blowing on Arc, Effect of, 65, 305
Blowpipe, Electric, 33
Bright Spot in Crater, 69
»»  Spots on Carbons, 4
Brilliancy of Crater, 64, 66, 67, 83, 84, 314,
321, 346
Constancy 64,
321, 346
Diminution of with
Hissing, 68, 292
Uniformity of, 314
321, 347

” b2 EH

of,

Brown, 459
Burch, Expts. on Candle Flame, 351

Candle Flame Expts., 350, 456
,»  Jablochkoff, 35
,»  Power and Area of Crater, 316, 337
Curves
for 320, 321
and Cur., 366
’ »» and I, 328, 330, 342
and {, Curves for, 329, 330
Mean Spherical, Definition
of, 451
and Rousseau’s
Figures, 344,452
,» andTotal Light,
330, 344, 450
Method of Measuring, 326
» »»  Polar Curves for, 320,321,455
» Shadow Expts., 456
’ See also Light, Total
Cantor Lectures (Thompson), 24, 458
Carbon, Cored Negative, Sec Negative
Carbon
Positive,
Carbon
" Dioxide, Arc in, 38, 65, 83, 87
Blown at Crater, 305, 30

» » »

» 1 » ”

» » ”

» » See  Positive

» 33
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Carbon, Dioxide, Compressed, Temp. of
Crater in, 83

” Vacuum Discharge in, 37

” Explormg, See Exploring Carbon

,  Mist, See Mist

" Monoxide, Arc in, 65

»  Negative, See Negative Carbon

»  Normal, Definition of, 104

,»  Particles in Are, 84, 349

»  P.D.Negative, See Negative Carbon

»  P.D., Positive, See Positive Carbon

»  P.Ds., Sum of, and Cur., 226

» 5 »  Cur. and I, Equa-

tion for, 225, 231

,,  Plates, P.D. between Hot and

Cold, 57
,s  Positive, See Positive Carbon
»  Power, Negative, See Negative
Carbon Power
Positive, See Positive Car-
bon Power

5 Softening of, 28, 62, 347

»  Soft, Proportion of in Crater, 144

»  Solid Negative, See Negative Car-

bon, Solid
» Positive,See Pos.Carbon, Solid
Carbons and Arc, See Arc and Carbons

»  Appearance of, 4, sgq.

»  Bright Balls on, 4

»  Change of Shape of, with Sudden

Change of Cur., 14, 106

»  Cold, Striking Arc with, 111

»  Composition of, and Light, 386

»  Consumption of, 30, 32, 386

»  Cooled, P.D. with, 47, 53, 86

»  Cored, See Cored Carbons

»  Cores in, Effect of, See Cores

,»  Diameters of, See Diameters

»  Hot, Striking Arc with, 111

»  Lengths of Tips of, 7, 295, 395

»  Light of, 2, 315, 345, 376

»  Normal, Definition of, 104

s  Outer Crust on, 4

»»  Parallel, Arc with, 36

5  Particles Shot out from, 4, 28, 30,

32, 84, 349

»  P.D. between, See P.D.

»  Shapes of, 8,106, 293, 296,323, 393
with Hissing Arcs, 294
Change of, with Sudden

Chaoge of Cur., 14, 106
Explanation of Varia-
tions in, 13, 14, 106, 393
s Sizes of Ares with C. and S. com-
pared, 6, 15, 16, 419
,  Sizes of, See Diameter
,»  Slow-burning, Need of, 384

» ”

»” Hn
ti »

» b

Carbons, Solid, See Solid Carbons
»  Sprinkled with Metallic Salts, 56
»»  Steeped in Metallic Salts, 31
»  Temperatures of, in Arc, Differ-
ence of, 29, 32, 38, 45, 65
,s  Vapour, See Vapour
Volatilisation of, at Crater, 28, 64,
68, 84, 346, 347, 355, 392, 393
Carhart, 334
Casselmann, 31, 95
Cause of Hissing, 299, 305, 308
Charcoal Terminals, 20, 23
Chlorine, Arc in, 65
Cold Carbons,Effect of Striking Arc with,111
Colour of Arc Light, 356
’ ’ Experiments on, 358
» Crater Light, Hissing Arc, 68,
277, 293, 300
Colours of Ar¢ and Carbons, 4
Commereial Arc Lamps, 383
Compressed Gases, Arc in, 83
Conductivity of Are, 57, 71, 392
Constancy of Brilliancy of Crater, 64,521,346
Consumption of Electrodes, 30, 32, 386
Contact Resistance between Arc and Car-
bon, 43, 50, 51
Convex Crater with Long Arcs, 60, 394
Cooling Carbons and Arc, 47, 53, 86
Corbino and Liga, 459
Cored Carbons, Cross-section of Arc with,
6, 16, 419
of Arc with,
Slowness of
Changes in,
406, 428
' of Mist with, 7,
15, 16,419
of Vapour Film
with, 421

» » ﬁand Cur. with, 79, 432

” ” 39

” ” ”

” ” 2

Frequency with,
81, 407, 437

" " "  with, 79, 434

Light of and Cur., 364

Efficiency and I with,
381

and I with, 328, 334

of, and of Solid, Com-
pared, 377, 386

Max. Light Efficiency with,
and 7 381

Neg. Carbon,P.D. with, 237

P.D. between, with Third
Carbon in Arc, 235

when P.D. Independent of
Cur. with, 141

» izl n

” » »
» n ”
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Cored Corbons, Pos, Carbon, P.D. with, 235
and Solid, Appearance of
Arc with, Compared, 6,
15, 419
and Solid, Hissing Points
witb, Compared, 133,
291, 417, 424
and Solid, P.D. and Cur.
Curves with, Compared,
132, 417
and Solid, P.D. for Hissing
Arcs with, Compared,291
and Solid, P.D. and 1
Curves with, Compared,
142
Vapour P.D. with, 236,
238
»» Negative Carbon, See Negative Car-
bon, Cored
»  Positive Carbon, See Positive Carbon
Cored. See also Core and Cores
Core, Light from, and from Solid Carbon,
77, 386
» Mist from, 421
5 In N%g. Carbon, Crater caused by, 16,
23
Core in Positive Carbon-—
Effect of on Hissing Point, 133, 291,
417

» £

» iH

Hissing Point,Cause of, 424
Largest Silent Cur., 133,
291, 417
P.D.-Cur. Curves, 26, 39q.,
417, sqq.
P.D.-Cur. Curves, Cause of,
143, 417, 422
P.D.-l Curves, 131, 139
P.D. on Striking Arc, 103,
107
P.D. with Sudden Change
of Cur., 1156
» Min. P.D. with, for Given , 131, 135
» Shape of Arc with, 6, 7, 8, 81
» Size of, and Light, 377
See also Cores and Cored Carbons
Cores, Composition of, 422
»  Effect of on Change of Cross-section
of Mist, 425
™ Cross-section
of Vapour
Film, 425
Cross-section of Mist, 6,
15, 16, 419
Cross-section of Vapour
Film, 421

8V
A 78, 81, 418, 424, 431

i ”»

Cores, Effect of on.

8V,
5, 427
0A

oV,
£, 429
A

P.D. between Carbons,
131, 139, 417
P.D. between Carbons,
Cause of, 133, 143, 422
Res. of Arc, 78,417,429
Mist, 418, 429
Vapour Film, 421,
429
5 " Size of Are, 7, 15,16,419
Core, Purple, of Arc, 2, 5, 6, 7, 57, 356, 392
Core, Vapour from, 421
See also Cored Carbons
Crater, Area of, See Area of Crater,
Volatilising Surface of, 396,
399
,,  Air blown at, 303, 305, 307
»  Air touching, effect of, 299
»  Black Spots on, with Hissing, 68, 292
,»  Bright Spot in, 69
» Brilliancy of, 64, 66, 67, 83, 84, 314,
21, 346
Dimioution of, ‘with
Hissing, 68, 292
,»  Carbon Dioxide blown at, 305, 307
» Convex with Long Arcs, 60, 394
»  with Cored Neg, Carbon, 11, 16, 238
» Dark Bands on, 69, 277, 292
»  Darkening of, with Hissing, 68, 292,
299, 301
»  Depth, See Depth of Crater
»  Diameter of, See Diameter of Crater
» in Exploring Carbon, 71, 211
»  First Observed in Pos. Carbon, 28
» Formation of, 393
» of Hissing Are, 39, 68, 292, 294, 297,
299

and End of Pos.
Carbon, 60,294,297
»  Hydragen blown at, 306, 307
»  Light, 314, 335
Absorption of, by Arc,349, 357
» » andl, 360
Angles Measuring, 324
Area Proportional to, 337
Colour of, with Hissing Arcs,
68, 277, 293, 300
Constant Intrinsic Brilliancy
of, 64, 66, 67, 83, 84, 314,
321, 346
Cut off by Neg. Carbon, 315,
322, 339
Emicted by and Received from,
348

7 [R] b

” ”» 2

” 2

9 H
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Crater Light, and 7, Curves for, from Dia- | Current, Added Alt., Measurement of Res.

grams, 335, 342, 362
" ,»» Uniform Distribution of, 314,
321, 347
» in Negative Carbon,11,16,238
»  Nitrogen blown at, 305, 307
» Oxygen blown at, 305, 307
»  Pitting of, with Hissing, 39, 292, 299
». Plasticity of, 61
,»  Proportion of Soft Carbon in, 144
»  Ratios, Calculation of, 154
1 s Definition of, 145 ”
» , Hard and P.D, 157, 158
" » and Size of Pos. Carbon, 164 ”
’ »  Soft, and 7, 146, 156
,  Values of, 156 ?
»  Size of, See Area of Crater
» Surface, becoming Graphite, 68 »

” " Nature of, and P.D., 133,
422 ?

» Temperature of, See Temperature
of Crater ”

y»»  Vapour Film, and Volatilising Sur-
face, 396, 399
»  Volatilisation, See Volatilisation ?
Cravath, 63, 96, 307
Crew and Basquin, 459 »
Cross-section of Arc, Diagrams for Measur-
ing, 401 "
” »  Effect of Cores on, 6,
15, 419 "
» » andl, 8, 395
’ ,» and Res., 398 ”
» ,, and Volume, 395
N of Carbons, See Diameter y
» of Mist, 16, 401, 419, 425
" of Mist, effect of Cores on, 6, ,,
15, 419
’ of Mist, effect of Cores on »
Change of, 425 »
- of Mist and Cur., 403, 420 »
” of Vapour Film, 404, 421 »
» of Vapour Film, effect of
Cores on, 421 »
’ of Vapour Film, effect of »
Cores on Change of, 425 .
» of Vapour Film, and Cur., 421 "
’ of Vapour Film, and I, 397 »
Crookes, 64
Cross and Shepard, 46, 95, 166, 198, 279 »s
Crucible for Enclosing Are, 301
Cruickshanke, 21

Current, Added Alt., Affecting Are, 50, 55, "
78, 406

» » » ,» Tests for, "
414, 416

” » » Back E.MF., 416 »

of Arc with, 49, 50,
54, 71, 75, 406
and Area of Crater, See Area of
Crater
and Candle Power, 364, 39q.
Carbon P.Ds. and I, Equation
for, 225, 231
Cessation of, Duration of Arc
after, 35, 39, 64, 84, 89, 91

Constant,and B_V, 81
dA

' Impossibility of Keep-
ing, 244
and Cross-section of Mist, 402,

» » of Mist, Curves
for, 420
” " of Vapour Film,
421
and Depth of Crater, 160
and Diameter of Crater, See
Diameter
Duration of Are after Stopping,
35, 39, 64, 84, 89, 91

ov
and A 79, 432
av,
and TN Curves for, 432

and Z—X’. Curves for, 430
and E.M.F. Fizxed, Max. ! with,
254

» »  Min. Res. with,
286
E.M.F,, I, and Series Resistance,
Equation for, 253
and External Resistance, 252
Increase of, at Hissing, 278, 289
and [, 167
» Const.,, Time Change of
P.D. with, 97, 106, 404
5  Curves for, 169
» at Hissing Point, 262, 282
Largest Silent, 133, 278 to 299
and Light, See Light
Minimum, with given E.M.F., and
I, 255
» » given EM.F,, and
Series Res., 253
and Neg, Carbon P.D, 217
’ »  P.D.,,Curvesfor,
218
" » P.D.,, Equation
for, 224
» »  Power, 224
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Current, Oscillation of, with Hissing, 54,
9

3

of Air,
309
,» and P.D,, See P.D.

” »

with Hissing,

and Current

5 and Pos. Carbon, P.D,, 214

PD,

Curves
for, 215

P.D., Equation

for, 222, 286,
400

Power, 220
Power, Curves

for, 221

,» and Power, See Power
,»  and Resistance, Sec Resistance

» and Shape of Arc,
of Neg.

» »

6,7, 8,293
Carbon, 8, 10,

11,294,323, 335,394

n »

of Pos. Carbon,

13,

294, 393
»  Small, Difficulty of Maintaining

Arc with,
Large E.M.
249

” ”

176, 249
F. needed for,

»  Smallest Hissing, 278, 288
» Sudden Change of, and Shape of

” ” ”

Carbons, 14,
106
Time Change
of P.D. with,
112, 404, 435

,» and Sum of Carbon P.Ds., 225
» Time Change of, with Const. P.D.,
171

» ”» ”

of, and of P.D. and

Res., 404, 407
, and Vapour P.D., 252
Curves for Area of Crater and Candle
Power, 320, 321

” "

2] ” » a

3

»” ” ”
3 ”» 2

226

and Cur. 1569

nd I, 155

,, and P.D., 163
» Candle Power and Cur., 366

1, 329, 530
Polar, 320,
321

Carbon P.Ds., Sum of, and Cur.

Crater Light and [, from Dia-

grams, 343, 363
Cross-section of Mistand Cur.,420
Current and 7, 169

” .g_X and Cur., 79, 434

8V, and Cur., 432
SA

3V,
Curvesforﬁ and Cur., 430

”

g and Frequency, 412, 438

5V
53 and 1, 436

9V 2nd P.D., 80

8A
Hard Crater Ratio and P.D., 157
for Light and Area of Crater, 320,
321, 322
» and Cur., 367
Efficiency and Cur., 385
» L) » 1,381, 382
” and Z, 330, 333, 334, 343,
363
for Neg.Carbon, P.D. and Cur., 218
bR 2 ” l’ 9
Power and Cur.,
224
for P.D. and Cur., 101, 120, 128,
129,130, 132,
177,187,242
280, 423
Enclosed Are,
304
and Res. of Sta-
bility, 62, 242
., and ,136, 139, 140, 142,
144, 165
Polar, for Candle Power, 455
Power and Area
of Crater, 320,
321
for Pos. Carbon, P.D.and Cur,, 216
» ” » l’ 216
» ,, Power and Cur.,
221
» , Power and I, 220
for Power and Cur., 182, 196, 200,
403
for Power and [, 180, 194, 199, 373
for Res. and [, 164, 165, 166
for Soft Crater Ratio and [, 156
for Time Change of Cur., 171
P.D., 103, 105,
107, 109, 110,
113, 114
P.D. with
Change of Cur.,
435
P.D., Cur.,and
Res., 405,408

12 ”

”» »

L ”

7 ”

”» E2]

izl »

2 Exl

Cuthbertson, 24, 94
Daniell, 30, 94
Dark Bands on Crater, 69, 277, 292
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Darkening of Crater with Hissing Are, 68,
292, 299, 301
Dark Spa.ces in Are, 5, 6, 7, 81
Davy, 20, 25, 94
Deflection of Arc by Magnet, 27, 33
Definition of Area of Crater, 144
' Crater Ratios, 145
5 ZV’ Instantaneous and Steady,
AT
MR

8V,
”» '—‘) 42
sa %

. Hissing Point, 282
’ Length of Are, 99
’ Lumen, 330
" Mean Spherical Candle Power,
451
5 Negative Carbon P.D,, 212
» ’ Power, 220
’ Normal Are, 104
» ” Carbons, 104
' Positive Carbon P.D., 212
” ' Power, 220
. Reststance Lines, 243
» Vapour P.D., 212
‘White Spot, 210
De la Rlve 31, 32, 95
De la Rue a.nd Muller, 37, 95, 302
Depth of Crater, 47, 138, 144
and Cur., 160
and Diameter, 63
and {, 160, 393
2 ' Measurement of, 160
and P.D., 159
Descrxptlon ‘of AR, See Appearance
Dewar, 40, 95, 349
Diagrams of Arc and Carbons, 3, 9, 10,
192, 15, 16, 293, 295, 318, 319,
324, 336, 340, 365, 376, 379,
418
» Curves for Crater Light and I
from, 335, 343, 363
0 for Measuring Cross-section of
Are, 401
Diameter of Crater, and Cur., 14, 39, 63,
151

Measurement of, 39,
151
Observed and Calcu-
lated, for Different
Currents, 154 See
also Area of Crater
" Positive Carbon, and Crater
Ratios, 164
Diameters of Carbons, Effect of on P.D,, 161

” »

i ”

467

Diameters of Carbons and Hard Crater
Ratio, 154

and Largest Silent
Cur,, 281

aud Light Efficiency,
374, sqq.

and Light Effici-
ency, Precautions
in Measuring, 378

Dise, Apparent Area of, 445
,» Rotating, as Electrode, 56

Discharge in Vacuum Distinguished from
Arc, 37,44

Disturbance of Arc by Exploring Carbon,
58, 210, 228

Dubs, 57, 96

Duddell, 411, 459

' and Marchant, 309
Duncan Rowland and Toda, 66, 96, 188, 203

B_X with Added Alt. Cur. Chavge of Sign

3 with Fre-
quency, 81,407,
4317

and Const. Direct
Cur., 81

with Cores inCar-
bons, 78, 81,
418, 424, 431

and Cur., 79, 432

and Frequency,
81, 407, 437

. and [, 79, 434

Neg. Value of, 54,
75, 81, 4017, sqq.

Neg. Value of, for
Normal Are, S,
Carbons, 402

Normal and Non-
normal Values
of, 427

and P.D., Curves
for, 80

and Resistance of

Arc,when Equal,
406, 410
Sign of 427

2
ﬁ, Definitions of Instantaneousand Steady,
77

”» 3

0A

ﬁ and Cores in Carbons, 427

,» and Cur., Curves for, 432
,» Definition of, 424

%VKJ and Cores in Carbons, 429

» and Cur., Curves for, 430
,» Definition of, 425
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Edlund, 33, 46, 95, 138, 166, 189, 281, 458
Efficiency of Arc Lamps, 383
” Light, 8ee Light Efficiency
2 Power, See Power Efficiency
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Bare, Objections to, 213

Cratering of, 71, 211

Disturbance of Arc by,
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Repulsion of Arc by, 58,
210

Tip of Converted into
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305, 307
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Crater, 306

Oxygen at
Crater, 305,
307

- at Hissing, 39, 63, 278

Cause of, 308

, » and [, 288

,»  Potential through Arc, Rate of, 59
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Faraday’s Law of Electrolysis applied to
Are, 30

Feussner, 50, 96

Fitzgerald, Wilson and, 83, 96
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Green, 5, 6, 57, 60, 63, 392
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Fourcroy, Vauquelin and Thenard, 22, 94
Freedman, 72, 96

Frequency of Added Alt. Cur. and
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(‘%’, 81, 407, 437

Frith, 71, 96
Frith and Rodgers, 76, 96, 309,406, 411, 418
Frolich, 41, 95, 138, 191

Gas Flames, Expts. on, 450

Gases, Arc in Various, 30, 45, 65, 83

Gassiot, 29, 94

Generator, E.M.F. of, See E.M.F.

Gilbert, 22, 94

Granquist, 91, 96

Graphical Study of* Conditions of Arc, 241

Graphite, Surface of Crater becoming, 68
» Tip of Exploring Carbon con-

verted into, 71

Gray, Wilson and, 459

Green Flame of Are, 5, 6, 57, 60, 68, 392

Grove, 30, 33, 94, 95

Guillaume, 84, 96, 459

Hard Crater Ratio, Calculation of, 154

Definition of, 145

and P.D,, 157
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164
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Hare, 28, 94

Heat of Arc, Source of, 393
,» in Are, Starting of, 31

Heating Pos. Carbon, Effect of, 47, 53

Heat Radiation Compared with Light in
Are, 369

Herzfeld, 84, 96, 349

Hess, 459

Hissing, Absent with Enclosed Arcs, 301

»  Ares, 277, sqq.
Appearanceof, 68,277,292,300
Crater of, 39,
68, 292, 299

Colour of, 68, 277, 293, 300

Cur. Density and End of Poe.
Caroon with, 60

Crater of, 39, 68, 292, 294,
297, 299

Crater Area and Tip of Pos.
Carbon with, 61, 294

Crater of, Darkening of, 68,
292, 299, 301

Crater of, Pitting of, 39, 292,
299
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Hissing Arcs, Diminution of Res. with, 288

»

. Eszperimenters on, 28, 31, 39,
40, a6, 53, 56, 60, 63, 68,
86, 279, 281, 286, 294, 307,
309

» Increaseof Cur. with, 278,288

» Laws of, and Shape of Pos.
Carbon, 298

,» Light from, 68, 277, 293, 300

»» Mushroom with, 11, 28, 86,
293, 294, 300

» Neg. Carbon P.D. with, 287

» Normal, Laws of, 279

andNon-normal 285,

299

» Oscillations of Cur. with, 54,
81, 309

5 Oscillatory Air Cur. with, 309

» P.D. Constant for given I,
279, 282, 288

» P.D. with C. Pos. Carbon, 281

C. and S. Carbons

compared, 291
» P.D., Fall of, with, 39,63, 278,
308
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and /, 288
at Pos. Car-
bon, 61, 286
,» P.D.and ! with, 284
» Resistance and I with,46,166,
281
,»» Shape of, 293
Carbons with, 294,
Caused by Air, 299, 305, 307
” Hydrogen, 306
' Hydrogen, Not with
Enclosed Arcs, 307
” Ozxygen, 305, 307
Diminution of Brilliancy of Crater
with, 68, 292
and Length of Arc, 279, 283
with Non-normal Ares, 285, 299
Point, Definition of, 282
Difference of with C, and S.
Carbons, 133, 291, 417,
424
Pointe, and Area of Crater, 297
Cur. and 1 at, 262, 282
" P.D. at, 282
P.D. and  at, 282
and Power Efficiency, 261
and Silent Arc, Real Difference
between, 297
Smallest Current with, 278, 288
Sound, 39, 46, 69, 277, 500
, Cause of, 308
on Striking the Arc, 301
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Hissing, Unstable Region of, 133, 278, 281,
289

History of the Arc, 19, sgq.
Horizontal Arc, Shape of, 26, 36
Hot Carbons, Starting Arc with, 111
Humming Are, 69, 277, 292, 300
“Hump” on P.D. Time Curve, 107
Hydrocarbon Gas, Are in, 65
Hydrogen, Arc in, 30, 38, 45, 65, 83

» Blown at Crater, Effect of, 306,

307

” Compressed, Temperature of

Crater in, 83
» Hissing Caused by, 306

” and Hissing with Enclosed

Arcs, 307
Vacuum Discharge in, 37
Hyperbola P.D. and Cur. Curve a, 186

Idle Carbon, See Exploring Carbon

Increase of Cur. at Hiseing, 133, 278, 288
Instability, Region of, 133, 278, 281, 289

Instantaneous g{, Definition of, 77

Intensity of Source of Light, How judged,
449

Intrinsic Brilliancy of Crater, 64, 66, 67,

83, 84, 314, 321, 347
Inverted Arc, 47, 81

Jablocbkoff Candle, 35
Janet, 459
Jarvis Smith, 459

Lamp, Arc, Hand Regulated, 98
Lamps, Arc, Commercial, 383

» in Series, 387
La,rgesb Silent Cur., 133 278, 288

291, 417
Reasons for, 424
bons on, 281

Le Chatelier, 459

Lecher, 52, 96, 207, 211
Length of Arc—

and Absorption of Crater Light, 360

Appearance, 18
Area of Volatilisation, 397
Candle Power, 328, 330, 342
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330
Crater Area, 14, 151, 396
R » » Curves for, 155
no» »  Depth, 160, 393
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Length of Arc—

and Crater Light, from Diagrams, 335,
342

Light,from Diagrams,with
Abgorption, 362
,» Croes-gection, 8, 395

of Vapour Film, 397
and Carbon P.Ds,,

225, 231
Curves for, 169
at Hissing Points, 262, 282
” » and P.D., See P.D.
5 and Power, See Power
Deﬁ.mt,lon of, 99

79 434

» 3 Curves for, 436
5 EMUF., Cur, and Series Res.,
Equation for, 253
» E.M.F. Fixed, Max, Series Res.
and Min, Cur, with, 246, 255
,» External Res,, 245, 252, 265
,»» Fall of P.D. at Hissing, 288
Fixed, Const. P.D. for, with Hissing
279, 282, 288
Fizxed, Max. Power Efficiency with,
265, 270
and Hissing, 279, 283, 290
Impossibility of Keeping Constant, 243
and Light, 522, 332, 342, 345, 356
Curves for, 329, 330, 333,
334, 343, 363
Efficiency, 380
’ »  Total, 330
from Diagrams, 342
from Diagrams, with
Absorption, 362
Mazimum with given E.M.F, and
Gur., 254
Maximum with given E.M.F., and
Series Res., 253
Maximum with given P.D., 167
and Max. Light Efficiency, 380
Negative, 137
and Neg. Carbon P.D., 218, 237
" Power 224
» P.D., See P.D. andl
, P.D. "and Cur., Se¢ P.D. Cur.and !
,»» Pos. Carbon P. D, 216, 223, 236
" Power, 220
,, Power, 178 189, 195, 198
Curves, 180 194 199, 373
Efficiency, 260, 399
Equation for, 181, 193,
198, 200
Resligga.nce, 33, 41, 46, 131, 164,
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Length of Are—

”
»”

»

and Resistance of Arc Mist, 403
,» Resistance, Curves for, 164, 165,
166
»» Resistance, Equation for, 34, 42,
46, 166, 189
»» Resistance with Hissing, 46, 166
281
,» Resistance of Vapour Film, 400
» Shape of Neg. Carbon, 8, 10, 11,
395
»» Shape of Pos, Carbon, 13, 398
» Soft Crater Ratio, 146, 156
” Curves for, 156
Sum of Carbon P.Ds., and Cur., Equa-
tion for, 225
and Time Chamge of P.D., 111, 114,434
»» Vapour P.D., 232
Zero, P.D. Decreasing with Increasing
Cur, with, 138
Zero, P.D. Increasing with Increasing
Cur. with, 141

Lengths of Tips of Carbons, 7, 295, 395
Le Roux, 39, 95

Leyden Jar, Striking Arc with, 30
Liga, Corbino and, 459

Light, Absorption of, by Are, 349, sqq.

’ by Arc, and Z, 360
5 by Candle Flame,
350, 456
Apparatus for Measurmg, 326, 327,
351

of the Arc, 313, sqq.
» Colour of, 356
Expts. on, 358
with Hissing,
68, 277, 293,
300
» Mist, 315, 357, 371
N Photographic Power of, 31
» Starting of, 31
of Carbon Tips, 2, 315, 345, 376
Comparison of Efficiency of Sources
of, 388
and Composition of Carbons, 386
from Core and from Solid Carbon,
377, 386
of Crater, 314, 335
»  Angles Measuring, 324
and Crater Area, Curves for, 320,
321, 322
of Crater Area Proportional to,

» k2
»n 3

»  Brilliancy of, 64, 66, 67,
83, 84, 314, 321, 346

» Colour of with Hlssmg,
68, 277, 293, 300
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Light of Crater and I, from Diagrams,
335, 342, 362

and I, from Diagrams,
with Absorption, 360

Obstructed by Neg. Car-
bon, 315, 322, 339

» »  Uniform Distribution of,

314, 321, 348

» and Cur., 364

” s » Curves for, 367

’ ,» Diameters of Carbons, 374

»  Efficiency of Are, 368, sqq.

Different Sources, Com-
parison of, 388

and Cross-sections of Car-
bons, 374

and Cur., 384

” » ,» Curves for, 385

and I, 380,

and [, Curves for, 381, 382

Maximum, 374

' and Z, 380

and Received from

» ”

” »

3
»  Emitted by
Crater, 348
,, from Ends of Carbons, 2, 315, 345,
376
,»  of Hissing Are, 68, 277, 293, 300
»»  Intensity of a Source of, 449
,» and Length of Arc, 322, 332, 342,
345, 356
Curves for,
330,333, 334,
343, 363
»  Maximum with Const. Cur., 332
» from Neg. Carbon, 2, 31, 314, 345,
. 376
,»  Percentage of Energy Transformed
into, 369
»  Polar Curves for, See Polar Light
Curves
, and Power Expended in Are, 370
,,  Qualities of Electrodes for Good,
30, 52
»  Radiation Cumpared with Heat, in
Arc, 369
»»  Refraction of, by Arc, 353
Candle and Gas
Flames, 456
,,  of Short Are, 325, 327, sqq.
,»  and Sizes of Carbons. See Diameters
of Carbons
,,  and Size of Core, 377
5, Sources of in Are, 314
., Starting of, in the Arc, 31
,, Total and Cur., 364
1, 330, sqq.
{, from Diagrams, 342

EH ” EH

2 ” 2

i 3}

” ”

Light, Total, and !, from Diagrams, with
Absorption, 362
Mean Spherical Candle
Power, 330, 344, 450
5  of Vapour, 315
Luggin, 54, 57, 96, 211, 281, 286, 294, 393
Lumen, Definition of, 330

Mackrell, 31, 95
Magnet, Deflection of Arc by, 27, 33
» Noise of Arc when Extinguished
by, 33
» Rotation of Arc at Pole of, 29
Marchant, Duddell and, 309
Marks, 96, 386
Mason, 29, 94
Mather, 75, 352
Matter Shot out from Electrodes, 4, 28,
30, 32, 84, 349
Matteucci, 32, 95
Maximum Length of Arcwith fixed E.M.F.,
and Current 256
” Length of Arc with fixed E.M.F.
and Series Res., 244, 253
» Lengthof Arc withfixed P.D.,167
’ Light with Const. Cur., 332
Efficiency, 374
M ” and ¢, 380, 381
5 Power Efficiency, 259, sgq.
» Res. in Series with given I and
E.M.F., 246, 255
Mean Spherical Candle Power and Cur,, 328,
368

” 2

” i

Candle Power and Cur,
Curves for, 366

Candle Power, Definition of,
451

Candle Power, and I, 328

Candle Power, and Rous-
seau’s Figures, 344, 452

Candle Power, and Total
Lighr, 330, 344, 450

Melting of Substances by Arc, 26

Metals Burnt by Electric Spark, 22

Metal Electrodes, 28, 29, 30, 31, 32, 33, 35,
50, 56

Metallic Salts, Arc with, 31, 46, 56, 78

Minimum Current with I and E.M.F.
fixed, 246, 255

with Series Res. and
E.M.F. fixed, 253

with Series Res, and
1 fixed, 255

" EM.F. for Maintaining Given

Are, 251
' P.D. for Given ! with C. Pos,
Carbon, 131, 135
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Minimum Point in Light-l Curves, 528
" Resistance in Series with Are,
250, 261, 257, 274
Mist, Conductmg Power of, 392
» from Core, 421
Cross-section of, 16, 401, 419, 425
» ” » and Cur., 402, 420
» » andl, 8, 395 435
» Formation of, in Are, 392
» Light of, 315 357, 371
,» Power Wasted in, 370, 403
» Resistance of, 403
with C. Carbons, 418,
429
Temperature of, 355
Muller, De la Rue and 37, 95, 302
Mushroom on Neg, Carbon, 11, 28, 86, 293,
294, 300

” "

Nakano, 369, 459

Nebel, 47, 95, 141

Neef, 31, 95

Negative Carbon Cored, Crater in, 17,238

and Cross Sec-
tion of Mist,
419, 425

and Cross Sec-
tion of Vapour
Film, 421, 425

A%
and A 431

and Cur.,
432

and Fre-
quency,
437

" ’ 2 ,, andl,437

A
and A 427
8V,
and A 429
and Resistance
of Arc, 421
Shape of, 16
Crater in, 11, 16 238
Area obscuredby,
315, 322, 339
Extra Point on, with
Short Arcs, 11
Flat, Time Variation of
P.D. with, 108
Length of Tlp of, 7
Light from, 2, 314, 345,
376
” ’ Light cut off by, 315,
522, 339

2 » » 9

» ” » »

»” » »
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Negative Carbon, Mushroon on, 11, 28, 86,
293, 294, 300

P.D, 'Cause of, 440

with C. Carbons,

257
” ' » and Cur., 217
» 1 » " Curves
for,218
» ” » » Equation
for, 224

Definition of, 212
and Hissing, 287
and 7, 219
with 8. Carbons,
217, 225
Power and Cur., 224
Definition of, 220
EH] ” 9 and l: 224
Shape of, and Cur.,, 8, 10,
1, 294, 323,
335, 394
and [, §,10,11,
323, 393
with Short
Hissing Arc,
294
Shaping of, 394
Size of, and Light, 379
and Time Variation of
P.D., 108
White-hot Tip of, 2, 4,
210, 314, 345, 376
' Length of Arc, 137
» Rle‘%igta.nce, 54, 75, 18, 391, 400,
Niaudet, 39, 95, 279
Nitrogen, Are in, 45, 65
» Blown at Crater, Effect of, 305,

” ” R}

” » 33

n s ”

307
" Compressed Temperature of
Crater in, 83

Non-normal Arcs, 419 421, 425, 426
» HISSng w1th 285, 299
Normal Are, Definition of, 104
" Hissing, Laws of, 279

» Negative Value of kA4 with,
402 A

Normal Carbons, Definition of, 104

Original Communications on the Are, Lists
of, 94, 458
Oscillation of Air Current with Hiasing
Arc, 309
» Electric Current with Hiss-
ing Arc, 54, 81, 309
Ozygen, Arc in, 23, 65, 8
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Ozxygen Blown at Crater, Effect of, 305,307
5  Compressed, Temperature of
Crater in, 83
5,  Hissing Caused by, 305, 307

Particles of Carbon in Are, 84, 349
” Shot out from Electrodes, 4, 28,
30, 32, 84, 349
Parallel Carbons, Arc at End of, 36
P.D. between Arc and Carbons, 53, 54, 57,
61, 64,71, 87, 207, sqq.
and Carbons, Apparatus
for Measuring, 208
and Carbons with Cored

Carbons, See Cored
Carbons

» » and Carbons with Hiss-
ing, 61, 286

and Carbons, Method of
Measuring, 209
and Carbons with Solid
Carbons, See Solid
Carbons
and Negative Carbon,
See Neg. Carbon P.D.
and Positive Carbon, See
Pos. Carbon P.D.
» ,» and Various Electrodes,
P.D. between Carbons—
" with Arc under Pressure, 67
» and Changes of Current, 111,
sqq., 404, 435
» Const.,Arewith, 167,171,172,250
» Constant, Cur. and I, with, 167
» Constant, Difficulty of Maintain-
ing Arc with, 171
» Constant, Expts. with, 170
» Constant, for given ¢ with Hiss-
ing Are, 279, 282, 288
» Constant, Max, [, with, 167
» Constant, Max. Power Efficiency
with, 269, 273
’ Constant, Time Variation of Cur.
with, 172
" with Cooled Carbons, 47, 53, 86
» with C. Pos. Carbons, 126, sqq.,
417, 422
" Cores Affecting, 131, 139, 417
» and Crater Area, 153
” and Crater Depth, 159
and Crater Surface, 133, 422
and Cur. 47, 50, 100, 120 to 134,
177, sqq., 242, 3gq., 280, 422
and Cur,, Curves for, 101, 120,
128, 129, 130, 132, 177, 187,
242, 280, 423

P.D. between Carbons—

and Cur,, Curves for, with C. &
8. Carbons compared, 152, 417

and Cur., Curves for, Discussion
of, 123

" and Cur., Curves for, with En.

closed Arcs, 304

» and Cur.,, Curve for, a Hyper-
bola, 186

and Cur., Curves for, with Res,
Lines, 242, sqq.

and Cur., Curves for, and Res,
of Stability, 62, 242

and Cur.,, with Hissing Ares,
279, sqq.

and Cur. at Hissing Points, 282

Cur. and 7, 175, 192, 193, 198,
204

’ Cur and !, Equations for, 50,
51, 64, 66, 67, 184, 186, 195,
200, 202, 203

Cur. and !, Equations for, with
Exploring Carbon in Are,
230

» Cur. and I, Equations for, Mean-
ing of Terms in, 232

Cur., and Res. of Are, Simul-
taneous Time Change of, 404,
407

» Decreasing with Increasing Cur.,

138

»

» and Diameter of Carbons, 161

M Divided by Cur., and Res, of
Arc, 402

and v

” 8A!

with Exploring Carbon in Are,
228, 235

” and Hard Crater Ratio, Curves
for, 157

» with Hiseing, Cause of Fall of,

308

Curves for, 80

C. Pos. Carbon, 291

Fall of, 39, 63, 278

Fall of, and I, 288

2 S. Pos. Carbon, 285

" wigla Hydrogen Blown at Crater,
6

» with Oxygen Blown at Crater,
305

»  Increasing with Increasing Cur-
rent, 141

’ when Independent of Cur., 132,
137, 141

" and 7., 41, 48, 50, 55, 67, 136, 191

” and ., Curves for, with C. Car-
bons, 139, 140, 142, 144, 163
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P.D. between Carbons—
» and 7., Curves, with C. and 8.
Carbons Compared, 142

» and I, Curves, with Crater En-
tirely in Core, 147

” and /., Curves, with S. Carbons,
136, 144

' and I, Equation for, 40 41, 49,
50, 55, 67, 192

” and Z., Equation for, with Hiss-
ing, 284

' and /., Equation for, at Hissing

Pointe, 282
» Measurement of, 99
» Minimum with given I, with C.

Carbons, 131, 135
" and Negative Carbon P.D., 225
’ and Particles Shot out from Car-
bons, 84
" and Positive Carbon P.D., 215,
222
» Steady, Conditions for, 102
» after Striking Are, 102, sqq.
. and Surface of Crater, 133, 422
» with Third Carbon in Arc, 228,
235
» Time Change of, 102, sqq.
" Time Change of, with Const.
Cur. and {, 97, sqq., 404
” Time Change of, and Cur., 111
» Time Change of, and of Cur. and
Res., 404, 407
» Time Change of, Curves for, 103,
105, 107, 109, 110, 113, 114
Time Change of, with Hollow
Pos. Carbon, 108
Time Change of, Hump on Curve
for, 107
“ Time Change of, and [, 111, 114,
434
Time Change of, and Shapes of
Carbons, 108
P.D.between Hot and Cold Carbon Plates,57
Negative Carbon and Are, See
Neg. Carbon P.D.
' Positive Carbon and Arc, See
Pos. Carbon P.D.
P.Ds., Sum of Carbon, and Current, 226
P.D., Rate of Fall of, Through Are, 59
,»»  Vapour, See Vapour P.D.
Pepys, 23, 94
Perry, Ayrton and, 40, 124
Peukert, 42, 95, 193
Praff, 22, 94
Photographic Power of Arc Light, 31
Photometer, Universal, 330 )
Photometry, Assumptions Made in, 448

n

475

Pitting of Crater with Hissing, 39, 292, 299
Pointing of Exploring Carbon in Arc, 57, 211
Polar Light Curves, 520, 321, 344, 465
and Rousseau’s Fig-
ures, 344, 452
Poles, Particles Shot out from, 4, 28, 30,
32, 84, 349
Positive Carbon and Are, P.D. between,
See Pos. Carbon P.D,
" and Arc, Resistance be-
tween, 43, 50, 51, 88,
392
” Cored, Appearance of Arc
with, 6, 16, 60, 68, 419
; Cored, and g, 78, 81, 418,
424, 431
’ Cored, and Hissing Points
133, 291, 417, 424
» Cored, and Largest Silent
Current, 133,291, 417
" Cored, P.D. and Cur. with,
126, 143, 417, 422
" Cored, P.D. of Hissing
Arc with, 291
” Cored, P.D. and ! with,
130, 139
” Cored, P.D. Low on Strik-
ing Arc with, 103, 104,
107
s Cored, P.D., Minimum
with, 131, 135
’ Cored, P.D. Steady with,
102
» Cored, P.D, with Sudden
Change of Current, 115
” Cored, Resistance and I,
with, 164
’ Crater First Observed in,
28

” 2

" Crater Forming in, 2, 28,
393

' and Current Density, with
Hissing Arcs, 60

" Diameter of, and Crater
Ratios, 164

» Diameter of, and Light
374

” Flat, Time Variation of
P.D. with, 106

' Heating and Cooling,
Effect of, 47, 53, 86

' P.D.Compared with Total
P.D., 215, 222

. P.D. not a Constant, 214

P.D. with Cored Carbons,

235
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Positive Carbon, P.D. and Cur., 214
P.D. and Cur. and /, 214,
222, 400

" P.D. and Cur. and Power,
220

’ P.D., Definition of, 212

» P.D., Fall of, at Hissing,
286

” P.D.and , 216, 223, 236

” with 8. Carbons, 214, 223,
236

" Power, 220, 221

. ” Definition of, 220

” Shape of, 7, 13, 106, 294,

298, 393
" Shape of,with Hissing, 294
» Shape of, and Hissing
Laws, 298
» Shaping of, 393

» Solid, Appearance of Arc
with, 6, 16, 25, 26, 27,
31, 60, 68, 277, 292,
300, 356, 358, 419

Tip, and Crater Area, with
Hissing, 61, 294

» Tubular, Expts. with, 108,
305

Potassium, Carbons steeped in, 31

Potential Difference, See P.D,

Potential ataDitferent Points in Are, 57,

6

Rate of Fall of through Are, 59

Power, Candle, See Candle Power

and Current, Curves for, 182, 196,
200, 403

»»  and Current, Equation for, 183, 191,
195, 200, 204

and Current and I, Equation for,
42, 183, 186, 188, 195, 200, 202

»»  Distribution of, in Are, 370

»  Efficiency and Cur., 260

and E.M.F., 261, 265,
270

and Hissing Points, 261

and 1, 260, sgq.

Mazximum, 259, sgq.

Mazimum, with given
Cur., 266, 270, 272

Maximum, with given
E.M.F., 265, 270

Maximum, with given [,
265

Maximum, with given
P.D., 269, 273

Maximum, with given
Series Resistance, 268,
273

” »

INDEX TO CONTENTS.

Power Expended in Are, 259, sgq.

19

Carbon Ends, 370

’ s  Mist, 370, 403

and Z, 178, 189, 195, 198

and I, Curves for, 180, 194, 199,
373

and 7, Equation for, 181, 193, 198,
200

»

and Light of Are, 30, 52, 370

Pressure, Arc under, 67, 72, 83

2

Internal, of Arc, 40

Purple Core of Are, 2, 5, 6, 7, 57, 356, 392

Quet, 33, 95

Ray, 414
Refraction of Light by Arc, 353

Candle Flame, 456

3%

Replﬁsion o,f’ Arc by Exploring Carbon, 58

210

Resistance of Are, Various Experimenters,

33, 37, 41, 43, 46, 49,
50, 54, 71, 76, 124, 166,
189, 193, 201, 398, sqq.
between Arc and Carbons, 43,
50, 51, 88, 392
of Arc with Cored Carbons, 78,
417,421, 429
and Cross-section of
Mist, 398
and Cur., 34, 37, 40
Diminution of at Hise-
ing, 288
of with
Increase
of Cur.,
400

and g, when equal, 406,

410

1, See Length of Arc

Measured with Added
Alt. Cur., 49, 50, 54,
71, 75, 406

with Metallic Salts, 31
46, 56, 78

and P.D.divided byCur.,
402

and Pressure of Atmo-
sphere, 67

Time Change of, 404,
407

Contact, between Arc and Car-
bons, 43, 50, 51

Lines, Cutting P.D. and Cur.
Curves, 242, sqq.

Definition of, 243

»

» »

3
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Resistance Lines, Taogent to P.D.-Cur. | Shape of Arc Vertical, with Hissing, 293
Curves, 245 »  Neg. Carbon, See Neg. Carbon
” of Mist, 418, 429 ,»  Pos. Carbon, See Pos. Carbon
» Negative, See Neg. Resistance Shapes of Carbons, 8, 106, 293, 296, 323,
Resistance in Series with Arc— 393
241, 246 0 " Change of, with Sudden
" and Cur., 252 Cbange of Cur., 14,
” Cur.,, EM.F., and [, 245, 252, 106
255 » ’ Explanation of Varia-
» and E.M.F. Fixed, Max. Power tionin,13,14,106,393
Efficiency with, 268, 273 » with Hlssmg, 294
5 Fixzed, Min, Cur. and Max. ! with, Shepard Cross and, 46, 95, 166, 198, 279
263 Short Are, Extra Pomt on Neg. Ca.rbon
» Functions of, 250 » with, 11
,, and I, 262 » Light of, Greater than of
» and / Fixzed, Min Cur. with, 255 Longer Arc, 325
" Max. with given I, 246 ' Mushroom with Hissing, 11,
» Maz, with given [ andE.M.F., 255 28, 86, 294, 300
” Min., 250, 251, 256, 274 Silent Arc and Hissing Arcs, Real Differ-
Necesstty for, 250 ence between, 297
Resistance of Stability, P.D. and Cur,, Largest Cur. for, 133, 278, 288
Curves for, 62, 242 Sllhman, 28, 94, 349
” of Vapour Film, 398 Sizes of Arcs, Compa.rlson of, with 8. and C.
’ ' ,»  Effect of Cores Carbons, 6, 15, 16, 419
on, 421, 429 ,»  Carbons, See Diameters
Resistances, Specific, of Different Parts of | Small Current, Difficulty of Maintaining
Are, 392 Arc with, 176, 249
Ritter, 22, 94 ” Large E.M.F, needed for, 249

Rodgers, Frith and, 76, 96, 309, 406, 411, | Smallest Hissing Current, 278, 288
418 Smell of Are, 28
Rossetti, 38, 95, 347 Soda, Effect of on P.D. between Carbons,
Rotating Disc as Electrode, 56 56
Rotation of the Arc, 69, 277, 292, 300, 322 | Sodium Solutions, Saturating Carbons with,
5, ab Magneb Pole 29 31

Rousseau’s Flgures, 335, 337, 344, 352 Soft Carbon, Proportion of, in Crater, 144
» » and Mean Spherlca.l » Crater Ratio, Calculation of, 1564
Candle Power, 344, »” " »  Definition of, 145
452 » andl, 146, 156
’ ’ and Polar Light Curves, Softeumg of Carbon, 28, 62, 547
344, 452 Solid Carbon, nght from. and from Core,
Rowland, Duncan and Todd, 66, 96, 188, 203 377, 386
Royal Insnbumon, Battery a,t % » Carbons and Cored, Appearance of
’ ’ Davy’s Expts at, 21 Arc with, Compared, 6, 15,
419
Salts, Metallic, Ares with, 31, 46, 56, 78 ' " and Cored, P.D. and Cur.
Schreibage, 96, 574 Curves w1th Compared,
Sewendler, 37, 95, 141 132, 417
Seaton, 38, 302 1 EE] and Cored, PD. and 1
Series Resistance, See Resistance in Series Curves with, Compared,
with Arc 142
» Arc Lamps in, 387 ” »  and Cored, P.D. for Hissing
Shadow of the Are, 352 Ares with, Compared, 291
Candle and Gas Flames, 456 2 ” and Cored, Hissing Points
Shape of Arc with C. Pos. Carbon, 6,7,8, 81 with, Oompared 133, 291,
» ,» Horizontal, 26, 36 417, 224
’ ,» with 8. Pos. Carbon, 6,7, 8 » »  and Cross-section of Mist,
Vertical, 6, 7, 8, 31, 54, 60 16, 401, 419, 425

” ih
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Solid Carbons and Cross-section of Vapour
Film, 404, 421

» 5  Curves for ﬂand Cur. with
79,430 %A

» »  Curves for ﬁand Frequency
with, 437 94

» " Curves for ﬁ and I with,

434 oA

. »  Curves for I and Res. with,
166

» s Curves for P.D. and Cur.
with, 120, 175, 242, 280

s . Curves for P.D. and ! with,
138

” ,  Curves for Power and Cur.
with, 181, 181, 196, 200,
403

» »  Curves for Power and ! with,
179, 193, 198, 373

» »  Light Efficiency and ¢ with,
380

. »  Light Efficiency, Maximum
with, 380

» »  Negative Value of g:—i with,
54,75, 81, 407, sqq.

» » Negative Carbon P.D. with,
217, 225

s »  P.D.,, Changes with Change
of Cur. with, 112, 404, 434

2 »  P.D., Never Independent of
Cur. with, 137

” »  P.D.after Striking Are with,
105, 107, 109, 110

’ »  Positive Carbon P.D. with,

214, 223, 236

»  Vapour P.D, with, 219, 229

,» Particles in Are, 84, 349

Sound of Hissing, Cause of, 308

Sounds Emitted by the Are, 39, 46, 69,

277, 279, 300

Source of Heat in the Are, 393

Sources of Light in the Arc, 314

Spark, Electric, and Are, 20

» » Burning Metals with, 22

. . with Carbon Terminals, 23

” » with Charcoal Terminals
20, 24

» » Continuous, 22

» » Davy’s Experiments with,
0

. » Striking Arc with, 30
Sparks Flying out from Arc, 4
Specific Resistance of Arc, Effect of Cores
on, 422

Specific Resistance of Different Parts of
Arc, 392

Spots, Bright, on Carbons, 4

Stability of Arc, Conditions for, 62, 243,
248

Steady :—X, Definition of, 77

Steadying Resistance, Functions of, 250
Steady P.D. with given Cur. and ¢, 100,

8qq.
Stenger, 44, 64, 95, 96, 303

Stokes, 351

Striking the Arc with Cold Carbons, 111

» ’ with Cored Carbons, Low
P.D,, 103, 107

” ' Expansion of Gas after,
38, 45, 302

’ » Hissing at, 301

s R with Hot Carbons, 111

5 ” with Leyden Jar Spark, 30

» » P.D. after, 102, sgq.

2 » Time Variation of P.D.
after, 97, sqq.

” " Time Variation of P.D.

after, Cause of, 106
Sturgeon, 29, 94
Sublimation of Carbon at Crater, 346
Sudden Change of Cur., Eﬁ'ecg on P.D. of,
11

» . Effect on P.D. of,
Cause of, 116
» » Effect of, on

Shapes of Car-
bons, 14, 106
Sulphuric Acid, Are in, 31
Surface of Volatilisation, Area of, 396
Swinburne, 359

Temperature of Arc, 38, 65, 68, 354

. Arc Mist, 355

» Crater, 38, 61, 64, 65, 68,
72, 83, 346, 354,359,
393, 396, sqq.

» ,, in Compressed Gases, 83
Teraperatures of Electrodes, 29, 32, 38, 45,
5, 392

Thenard, Fourcroy and Vauquelin, 22, 94
Thermo-electric E.M.F. in Arc, 39, 51, 66,
90
Thompson, 24, 64, 96, 202, 347, 458
Thomson, 61, 96, 347
Time Variation of Cur. with Const. P.D.,
171
» ’ P.D., 97, sqq., 304
» » P.D. and Cur., 111
» » P.D. and Cur. and
Res., 404, 407
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Time Variation of P.D., Curves for, 103,
105, 107, 109, 110,
113, 114

with Flat Neg, Carbon,

108

P.D. with Hollow Pos.
Carbon, 108

P.D., Hump on Curve
for, 107

" » P.D.and [,111,114,434

P.D. and Shapes of
Carbons, 108

P.D. with Sudden
Change of Current,
112, 404, 435

Resxstance, 404

of Negamve Carbon, Shape of, 2, sqq.,

294, 325 355, 393
,»  Positive Ca.rbon and Crater Area,
with Hissing, 61, 294

Tips of Carbons, Lengths of 7

Todd, Duncan, Rowland a.nd, 66, 96,188,203

Total Light and Mean Spherical Candle
Power, See Light

Tromsdorff, 22, 23, 94

Trotter, 69, 96, 277, 292, 300, 315, 338

True Resistance of Arc, See Resistance.

Tubular Pos. Carbon, Expts with, 108, 305

Uppenborn, 50, 54, 96, 207, 211
Uniform Distribution of Crater Light, 314,
321, 347
Unstable Region of Hissing Arcs, 1"523é 278,
1

=y

Ti

” » » Meaning

of, 289
Vacuum, Are in, 25, 32, 47

’ Discharge and Are, 37, 44
’ ’ in Various Gases, 37
Van Breda, 32, 95
Vapour, Condensation of, in Are, 88, 355,
391

»  Conducting Power of, 392

479

Vapour from Core, 421
»  Film in Are, 392
and Back E.M.F., 398
Crater, and Volatilising Sur-
face, 396, 399
Cross-section of, 397, 421
and Cur.,421
Effect of
Coreson,d21,
425
» and Z., 397
Measurement of,
419
Formation of, 392
Resistance of, 398
Cur. and Z,, 400
Effect of Cores
on, 421, 429
and Mist Compared, 355
P D., 219, 229, 232, 236, 238
» ” Deﬁmtlon of, 212
» Water, round Candle Flame, 457
Vauquelin, Fourcroy and Thenard, 22, 94
lele, 65, 68 96, 347, 354
Volatilisation of Carbon at Crater, 28, 64,
68, 84, 346, 347, 355, 392, 393
Volatilising Surface of Crater, Area of, 397
» ,» Crater, and Vapour
Film, 396, 399
Voltaic Pile, Discovery of, 19
Voltmeter used in Arc Expts., 209
Volume and Cross-section of Arc, 385
Von Lang, 43, 50, 95, 406

Walker, 29, 94
Water Electrode, Arc with, 33

» Vapour round Candle Flame, 457
Watlington, 414
White Spot, Area of, 345

’ »  Definition of, 210

,» Light of, 2, 4 314, 345, 376

Wllson, 72, 96

. and Fitzgerald, 83, 96

»  and Gray, 469

b ”
» b2

» » »

”n ” ”

» » »

» ” ”
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