















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SUBJECT INDEX

amino acids in, 64, 68

amphoteric character of, 68

buffer action of, 68

chemical adsorption to silver halide, 90

chemical properties of, 62

classification of, 98

combining power for silver ions, 69, 93

composition of, 63

concentration, effect of, on crystal
growth, 23

co-precipitation with silver bromide, 87

derivation from collagen, 62, 63, 101

desensitizing material in, 97

dispersion of silver halides and, 87

drying, 82

drying strains in, 83

effect on dispersion analogous to dyes,
87

effect on the reduction of silver chlo-

ride,
for emulsification, 3, 4
in relation to emulsion making, 86
in emulsions, 5, 86
in precipitation, 17, 23
setting of, 4, 74
stirring, 23
testing, 98
extraction, 60
hardening, 100
by nldehydes, 118
alum, 1
chemlstry of, 114
chromate, 106, 114
applications, 117
by dyes, 107
by formaldehyde
by heating, 103
mechanism of, 107
by organic reagents, 118
photochemically, 105
purpose of, 101
by quinones, 122
in relation to tanning, 101
temporary, 109
hardness, 100
hydroxyproline in, 68
imidazole compounds in, 91

melting point, effect of hardening on,
1

membrane equilibrium, 79

mn

molecular forces in, 62

physical properties of, 70

preparation of, 59,

proline in, 68

protective action, 90

as protective colloid, 17, 23, 87

reaction with formaldehyde, 126

reticulation of, 85

sensitizers in, 97
isothiocyanates, 95
sulfur-bearing, 94
thiocarbamide, 95, 97

setting of, 7

setting point, effect of hardening on,
100

source of, 59
structure, 62, 76
sulfur, labile, in, determination of, 96,

sulfur compounds in, 94
swelling of, 77
in acid, 80
by liquid water, 79
in relation to pH, 80
viscosity of, 72
solution in relation to pH, 73
x-ray pattern of, 67
Gelatin gels, structure of, 76
Gelatin jellies, swelling of, 81
Gelatin molecule, 67
structure, 63, 67
Gelatin raw material, 60
Gelatin sensitizers, acid liquors contain-

ing,
allyl mustard oil, 95
isothiocyanates, 95
Gelatin sols,
hydrogen bonds in, 77
nature of, 77
plasticity of, 73
Gelatin solutions,
polariscopic properties of, 75
precipitation in, 17
setting and melting, 74
structure of, 74, 75
viscosity of, 73
Gelatin titration curves, 69
Gelatin X, 94
Gels, gelatin, 75
Gentisic acid,
derivatives and, developing rate of, 346
as developing agent, 345
Glass, reduction of reflectivity, 780
Glue,

from gelatin, 60

by silver
‘moisture absorption of, 77

preparation, 60
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Glycin,
as developing agent, 343
oxidation products of, 330

Glycine,

Giold toning, 569

Gradation, variation with wave length,
681

Gradient,
of curve, 699
limiting, of printing papers, 739
minimum, criterion of speed, 713
Gradient errors, 822
Gradient, relations in tone reproduction,
764

Gradient speeds, 721
meter for determining, 727
method of determining, 729
Grains, silver
diameter and,
Callier coefficient, 809
granularity, 857
photometric equivalent, 227, 232
form of, 304, 311, 463, 832
pattern, 842
photomicrography of, 834
produced in development, form of, 463
structure of, 305, 463, 833
(See also Tmage)
Grains, silver halide
absorption band induced by exposure,
255

absorption limit of, 182
absnrption spectra of, 143, 181, 182,

udshmh
of developing agents, 365
of gelatin, 90
of sensitizing dyes, 1062
ammonia fuming, 21
clumping, 138
coalescence, 17, 28, 29
conductivity by ionic migration, 187
composition and size,
crystallization of, from solution, 13
developability transference between,

developing, photomicrography of, 834
development, 137, 144
double-charge layer on, 325

SUBJECT INDEX

number per cc. of emulsion, 50

optically sensitized, photolysis of, 1078

photoconductance effect in, 184, 185,
186

precipitation, 11, 17

projective area, 5

recrystallization, 17, 28, 20

reduction of, with adsorbed silver ions,
17

sensitivity distribution, 146, 160, 215
sensitivity for long wave lengths, 965
shape of, 40

silver iodide in, 30
size,
average, or emulsions, 50, 52, 56
classes,
dmrmnmh(m 35,38
rules for, 4
d.xstnbutmn,
centrifugal determination, 36
early work,

in emulsion lm\km[(, 4
early studies,
resolving power and, 851
solubility of, in thiosulfate, 9, 514
solvents for, effect on graininess, 462,
465, 510
spectral sensitivity of, 143, 961
thickness, 5
x-ray analysis applied to, 10
Graininess,
general conclusions, 838, 865
effect,
on background noise, 868
of sulfite, 462
of thiocyanate, 462, 466
of thiosulfate on, 462
influenced by silver halide solvents,
462, 465
measurement of, 839
in motion pictures, 868
reduction of, in development, 462, 466
relation to density, 84
relation to degree of development, 461,
464

Graininess and Callier cocfficient, 849
Graininess constant, $54
Graininess factor, 813

effect of on precipitate,
1

faces of, 15

growth, 13, 20, 29, 53, 5

infection of unexposed by exposed, 138,
832

microscopic study of, 35, 37

838
dewrmliun with microdensitom-
eter, 850
gram diameter and, 857
observed and calculated, 860
Greenvich formula for stellar diameter,
884



SUBJECT INDEX

Grotthus’ law, 961
Ground noise (see Background noise)

H and D curve (see C ic curve)

113

photometer, criticism of, 641
Hydration, heat of, 19
Hydrazine as developing agent, 338, 377
; - ;

“H and D speed,” relation to gradient
speed, 591, 710, 724

Haddon’s reducer, 544

Hair silver, 311

Halation, 871

Halogen, effect of removal on sensitivity,
172

Halogen acceptors and solarization, 273
Hardening agents,
aldehydes, 118
alum, 110
chromate, 106
chrome alum, 114
formaldehyde, 123
inorganic, 100
ketones, organic, 118, 121
quinones, 122
Hardening of gelatin, 100
(See also Gelatin, hardening)
Harmonizing by combined reduction and
intensification, 557
Heat of hydration, 19
Heat of solution, 19
Herschel effect, 2

dyes effective in producing, 278
effect of temperature during exposure

on, 2
as function of wave length, 284
Gurney and Mott’s explanation, 286
intermedmte, 283
original, 2
physical dispersion theory, 2
produced by ejection of elec mms, 288
produced by red light, 278

rocity Taw failure and, 250

Yelation ty desensit ing dyes, 280
spmmu distribution of, 283

varintion_ with. intensity of primary
exposure, 279 Pz
Heterocyclic nuclei,
color values of, 998
cyanine dyes from 908
Hofmeister’s serics, 7
Humic acids, formed - hydroquinone,
Hurter sector wheel, 608
Hurter and Driffield,
curve (sce Characteristic curve)
photochemical investigations of, 200,
402, 589, 638, 699

agents, 340
ydrazobenzene as developing agent, 339
Hydrocoerulignone as developing agent,
357

Hydrogen bonds in gelatin sols, 77
Hydrogen ion concentration (pH)
concentration of alkalis in relation to,
444

of developing solutions, 443
effect on development, 444
effect on sensitivity, 173
viscosity of gelatin solutions and, 73
values of developers, 301, 440, 443, 444
Hydrogen peroxide,
‘s developing agent, 338
reaction in development, 375
source of aerial oxidation fog, 458
Hydroquinone,
aerial oxidation of, 377, 457, 473
autoxidation of, 377, 379, 384
as dcvelupmg ugent 341
i f, 443
‘scids from, 377, 380
reaction in development, 384

rate of, 346
Hydroquinone ions in developers, con-
centration of, 4
Hydroquinone nucleus, effect of sub-
stitutes in, 34;
Hydroquinone peroxide, 378
Hydroquinone-quinone ~ systems, 477,
Hydroquinone sulfonate, 377, 382
developing reaction, 385
production in development, 352, 383
Hydrosulfite,
autoxidation of, 337
as developing agent, 337, 338
reaction in development, 375
Hydroxide body, 16
Hydroxyaminomesitylene, 361
Hydroxyl groups in developing agents,

Hydroxylamine,
s developing agent, 338
development catalyzed by silver nuclei,
322

development of silver chloride with,
322

reaction in development, 376
reaction with silver ion in solution, 376
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Hydroxylamine homologues as develop-
ing agents, 338, 339

p-Hydroxypheny! carboxylic acid, struc-
ture of, 345

p-Hydroxyphenylaminoacetic acid (gly-
cine) as developing agent,

Hydroxyproline in gelatin, 68

Hydroxyquinone, 378, 380

Hypo alum toning bath, 571

Hypo eliminators, 538

Tlluminometer, Bechstein, 668
Image,

SUBJECT INDEX

Infrared,
photography, limit of, 976, 977, 982
sensitizers for,

Intensification,
optical, 553
reduction and, 542
by silver sulfide, 555
by stain, 554

Tntensified images, color of, 648

Intensifiers, 549
chromium, 550
ferricyanide, 553
mercury, 550, 552
M , 550

of, in pment, 433
attack of fixing bath on, 515
color of, 562, 566, 647
colored, 564
contraction of, 880
developed,
form of grains, 305, 311, 463, 832

diameter effects in, 878
diffusion of, 871
in direct positives, 564
distortions and movements of, 906
distribution in depth of film, 837
edge of, 888
fine-grain,

color of, 568, 648

physical, 551
proportional, 550
pyrogallol, stain in, 554
silver, 550
uranium, 550
Intensity,
\evel, 237, 617, 707
effect on solarization, 275
optimum, 237
in sensitometry, 617
scale,
sensitometers, 616, 619
time scale and, 241, 619
Interface,
funetion in development, 314
reaction at, 315
effect, 250

use of p. for, 462
intensified, color of, 648

migration of particles of, 86

residual, after fixation, 307, 392, 516
sharpness of, 871, 890

size of particles in, 564

susceptibility to attack, 515, 564
transparency of, in relation to expo-

sure,
Imidazole compounds in gelatin, 91
; : s

frequency of flash, 252
in sensitometry, 600
International density, definition of, 646
International standard unit of photo-
graphic intensity, 604
Todide in emulsions, 4
Todide process of dye toning, 578
Todide treatment of solarized image, 271
Todine reducer, 544
1 coupler developer, 580

Indoxyl as developing agent, 358
Induction effect and the surface charge
theory, 90, 319
Induction period, 315
effect of iodide and dyes on, 315, 316,
317

with various developers, 320
Tnertia, 204, 408, 590, 702, 710, 716, 723,
724, 727, 749
regression of, 413, 416, 712
Infection of unexposed by exposed grains,

Inflection point of characteristic curves,
699

Iomc ‘migration,
conductivity by, 187
through crystal, 177
Trradiation, 871
Isochromatic plates, 970
Tsocyanine dyes, absorption spectra of,
971, 1054
Tsoelectric point of gelatin, 71
Tso-y lines, 437
Isoquinoline dyes, nonplanar, 1077
i as gelatin  sensiti
reaction with silver bromide, 95, 153

Jones densitometer, 656
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Keimblosslegung, 167, 271, 315
Keratin in gelatin, 63
Keto groups, effect on developing power,

344
Ketones as hardeners, 118, 121

Kinetics of development, 402
Kodachrome process of color photog-

raphy, 303
Kostinsky effect, 877, 878, 910

Lambert’s law, 202
Latent image, 137
bromine action on, 267
471
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Light sources, 595
color temperature of, 509
energy distribution in, 685
for sensitometry, 505
Light standards (see Standards)
Light valve, 925
Lightning, black, 254
Liming in preparation of gelatin, 60
Lippmann emulsions,
turbidity of, 872

Mackie line, 880
Malachite green,
of Herschel effect, 278

as catalyst for
chromic acid action on, 150
destruction of, by light of long wave
lengths, 278
distribution in grain, 166, 257
effect of sensitizing dyes, 170
effect of temperature on, 171
as an electrode, 327
electrolytic formation of, 177
formation of reversible, 207
formation, theory of, 189
internal, 166, 206
Albert effect and, 206
Clayden effect and, 168, 254, 257
reciprocity failure and, 243
surface and, 169, 272
‘mass of, 161
micelle theory of, 143
nature of, 138
number of quanta forming, 212
optical anisotropy of, 143
oxidizing agents, action on, 150, 245
particle theory of, 143
photochemical considerations relating

, 178
quantity of silver in, 161, 1080

sensitizing dye, 99
Mass action, formula analogous to law of,

205

Maximum black, 734

Mechanism of development, 305

Melting and setting of gelatin, 74

Membrane equilibrium in gelatin, 79

Mercuric intensifiers, 550, 552

Metal-containing developing agents, re-
actions of, 374

Metals with variable valency as de-
velopers, 332

Meters, exposure, rating numbers for,
711

Methyl gallate as developing agent, 344
Metol (p-methylaminophenol), 366
autoxidation of, 387
developing propertics, 364
effect of concentration, 441
oxidation products of, 388
Metol-hydroquinone, 367
Metoquinone, 368
Micelle theory of latent image, 143
Microdensitometer traces, effect of gran-
ularity on, 851
Mie 917

regression, 245
size, minimum, of, 162
surface,
theories of, subbalide, 141
Latent image speck and Herschel effect,
288

Latitude, processing, 701, 716, 733
Lattice energy, 19, 183

ns,

flare, 776, 778, 783

reflections, 779

specific brilliance of, 781
Light, absorption of (see Absorption)
Light darts, theory of exposure, 147, 213
Light distribution within a shadow, 874

Microscope equipment for grain size
measurements, 37

Mirror image law, 766

Molybdenum salts as developers, 332

Monckhoven intensifier, 550

Monochromatic sensitometers, 678, 963

Motion-picture film, characteristics of,
796

Motion-picture projection, flare in, 798
Mottle in development, cause of, 629
Musical note, composition of, 917

“Nachbar Effekt” (see Neighborhood
effect)

ihydroxy as pi
agents, 356
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as developing agent, 360
Naphthols as developing agents, 360

SUBJECT INDEX

Oxidizing agents,
action on latent image, 150
redox potentials, 474

o peeminle, S7E

Negative. materials, of,

Neughborhood effect, 875, 879
“Nematic” phase of dyes, 1056, 1074
Nietaski’s rule, 1022

agent, 357

Panchromatic plates, 972
Paper (see Printing paper)
Puper emulsions, §

as anti %,

460

p-Nitrobenzyl cyanide, coupler for ma-
genta dye, 393

Nitroindazole as an antifoggant, 460

Nitrosobenzene produced from phenyl
hydroxylamine, 377
intermi i 611

Pape:

Panchromatie plates, 972
Paraminophenol (see Aminophenols)
Pentane lamp, 500, 505

Peptization of silver halide precipitate,

“Perfection” of developers, 425
reducer, chemistry of, 544

Object contrast, 701

Objective_reproduction, characteristics,
755, 796

OLcn.hedrn, derivation of crystal shapes
from, 25

Octahedral faces in crystals, 27

Opacity, definition of, 638

Optical intensification, 553

Optical sensitizers, 969

Peroxnde hydrogen (se¢ Hydrogen perox-

Persulfate,

catalytic action, 546

as reducer, 544

theory of action on silver, 546
Phenosafranine, 1
Phenyl-4-aminobenzyl ketone as de-

veloping agent, 361

Phenyl glycin (see Glycin)

Optical
1053
Optimum intensity, 237, 1064, 1069
Organic compounds, color in, 987
Orthochromatic plates, 970
Orthophotic emulsions, 713
Oscillograph for sound recording, 921
Ossein, 62
Ostwald ripening, change of size of
gmms with, 21,
Oxidatior
aerial, 0! developers, 377, 473
fog,
the Herschel effect and, 279
Oxidation potentials of physical de-
velopers, 308
Oxidation products,
adsorption of, 318
catalytic action of, 318
of devel()pcrs, 374
desensitizing, 1041
diaminophenol, 389
effect on development, 318
glycin, 389
of metol, 338
p-phenylenediamine, 389
quinonoid, 374
Oxidation reduction potentials of de-
velopers, 471

of, 179,

as ping agent,
338, 340, 377

as

agent, reaction, 338, 339, 377
methy)

y

ler, 550

m-Phenylenediamine  as
agent,

o-Phenylenediamine as developing agent,
341

developing

p-Phenylenediamine,
in developers, redox potentials of, 485
as developing agent, 341
aromatic derivatives of, 349
derivatives as color-forming devel-
opers,
effect of substitution on developing
properties, 348
for fine-grain images, 462
oxidation products of, 339
Phowchemncnl considerations of latent

178
Phomchemlul equivalence law, 165, 178,

Phowchemncnl hardening of gelatin, 105

Photochemical investigations, Hurterand
Driffield, 200, 402, 539, 638, 699

Photochemical primary process, 17,1081

Photoconductance in silver bromide, 176,
184, 185, 186
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Photoelectric effect, internal, 175

Photoengraving, effective speed of ma-
terials for,

Photographic sensitivity compared with

visual,
Photohalides, 140
Photolysis,
effect of temperature on, 171
quantum equivalence in, 164, 165, 179
of sensitized silver halide, 1078
of silver bromide, 164
Photolytic decomposition, theory of, 188
Photometers,
bench, 653, 655
Hurter and Driffield, criticism of, 641
for measuring density, principles of,
639

(See also Densitometers)
polarization, 656
Photometric equivalent, 203, 226
Callier coefficient and, 232
effect on fog correction, 651
in fog densities, 452
grain diameter and, 227, 232
in solarized images,
variation of, 230
Photometric standards, 508
Photometric units, 772
Photometry,
photographic, 238, 884
stellar, 883
Photomicrography of silver grains, 834
Photomicrography by ultraviolet light,

Photosalts, composition of, 141
Photovoltaic effects on silver halides, 176
Physical development (see Development,
physical)
exposure for, 306
silver nuclei in, 307
theory of, 308
types of, 306
Planarity of dye molecules, 1075
Plasticity of gelatin solutions, 73
Plate tester, Chapman Jones, 580
Poised reaction systems, 4
Polariscopic_properties of & gelatin_ solu-
tions, 75
Polarization densitometers, 656
Polypeptide chain, 64
Polypeptides from amino acids, 66
Polysulfide toning, 571
Positive materials, characteristics of, 792
Post-fixation physical development, 306
Potential gradient silver halide grain,
326

mz

Potentials,
bromide (see Bromide potentials)
hydrogen ion (see Hydrogen jon)
of developing agents, 470, 5
direct measurement of, 487
relative, 419
(See also Developers, potentials)
of ferrous ferric systems, 475
of hydroquinone-quinone systems, nor-
mal, 477, 478, 480
redox (see Redox potentials)
reduction, 353
silver, with complex-forming salts, 494
Precipitate of silver halide, 9
pitates, inception of, 17
Precipitation in gelatin solution, 17
Pre-equalization in sound reproduction,
930

Pre-fixation physical development, 306
Print, brightness, 741, 797
Print brilliance, 755
Print contrasts, 741
Print criterion of speed, 719, 721
Print densities, measurement of, 667
Print quality, 813
relation to negative exposure, 821
Print-scale of, $20
Print washing, 535
Printing,
‘measurement of exposure, 827
tolerance in, 8
Printing density, 645
Printing papers,
contrast of, measurement of, 744
effect of development on curves, 748
eﬁ'ed.we exposure scale of, 737, 739,

llmltlnz gradient of, 739

maximum density of, 734

‘maximum slope of curves, 735

sensitometric constants of, 734

total scale of, 735
Printing systems, characteristics of, 790
Processing latitude,
Proline in gelatin, 63
Protein formation, 66

ngents, 344, 345
Pyramidol, 368
Pymwlone, 1-phenyl-3-methyl-4-amino-

Pyroga.llol reaction in development, stain
produced by, 336, 302

Pyrogallol developer in sensitometry, 630

Pyrogallol developers, color from, 392,
648
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Pyrogallol as developing agent, 340
Pyrogallol stain used in intensification,
554

Q, 642, 849

(See also Callier coefficient)

Quanta, absorption of, in exposure, 179,
211, 1078

Quanta forming packs of silveratoms, 221

Quanta making grain developable, 214,
078

Quantum equivalence,
in photolysis, 164, 165, 179
of sensitized silver halide, 1079
Quantum equivalence law, 178
Quantum mechanics and the latent
image, 183
Quinone,
formed in development, 378
as hardener, 122
as reducer, 544
Quinoneimine from p-aminophenol, 387
Quinonoid compounds as criterion of
developing power, 355
Quinonoid oxidation products,
of developing agents, table of, 354
in development, 354, 374

Reactions of development, fundamental,
374

theory of

267, 269
Reciprocity law failure, 236
shape of curve and, 224
filter factors and, 694, 696
Herschel effect and, 250
at high intensities, 168, 244
internal latent image and, 243
at low intensities, 245
temperature and, 243
wave length and, 249
Recrystallization of grains, 17, 28, 20
Redox and bromide potentials of de-
velopers, 504
Redox potential systems, deterioration
of,
Redox potentials,
of p-aminophenols, 480
common reducing and oxidizing agents,
474

of hydroquinone, 477

dependence on pH, 483

of developers, 471, 472, 474, 498, 504
different types of development for, 492
of irreversible systems, 474, 479

SUBJECT INDEX

minimum value to initiate develop-
ment, 488, 493
of p-phenylenediamine systems, 485
relation to rate of development, 402
significance in development, 486
Redox and silver potentials for physical
developers, 495
Reduc:
Beltekvs, 544
bichromate, 544
ceric salts as, 544
Farmer’s, 544
ferric ammonium sulfate, 544
ferricyanide, 544
Haddon’s, 544
iodine, 544
permanganate, 544
persulfate, 544
catalytic action in, 546
quinone, 5
Reducers, classification of, 543
Reducing power of developing agents, 380
Reduction equivalents,
of developers, 390
of developing agents, 390
Reduction and intensification, 542
Reduction potentials,
relative, 353
table of, 353
Reflection densities, 667
Reflection densitometers, 668
Reflectivity of glass, reduction of, 780
Regression of inertia, 413, 416, 712
Regression of the latent image, 245
Reproduction,
objective characteristics of, 755, 796
subjective characteristics, 802
subjective phase, 755
Reproduction curve, 799
subjective, 814
Re-reversal, 262, 264
Resolving power, 894
contrast and, 899
development and, 901
for electron beams, 905
expression of, 903
grain size characteristics and, 902
measurement of, 896
test object, 897
wave length and, 900
Resonance-hybrid, 958
Resorcinol as developing agent, 341
Reticulation, 85
Retinal sensitivity (see Visual sensitivity)
Reversal, 261
desensitizing dyes and, 280
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produced by thiocarbamide, 456
by, simulancous infrared and blue
light,
(See e %lunmhon)
Ripening, 17
convection currents and, 21
of emulsions, 3, 4,
Ostwald, 21
Rongalite C as developing agent, 337
Ross effect, 907
Ross formula for stellar diameters, 884
Rules for determining sizes of silver
halide grains, 41

Sabattier effect,
amount of screening, 2
o browile Ubommted in st develop-
‘ment, 200
complex nature of, 204
from desensitizing action of oxidation
products, 200
produced by movement of iodide, 200
produced by screening,
Scale, total, 703, 735
Scattered light,
effect of, on density, 641
measurement of, 644
Scattering of light in emulsion layer, 871
Scheiner formula for stellar diameters,
884

Scheiner sensitometer, 591
Scheiner speed numbers, 591
Schumann plates, 965
Schwarzschild coefficient, 240
Schwarzschild’s law, 236
Sector wheel, Hurter, 608
Sector wheel sensitometers, 611
Sectors for spectrographs, 658
Sedimentation determination of grain-

size distribution, 36
Selenite in toning baths, 575
Selenium cell densitometer, 662
Selenium toning, 574
Selenosulfate toning agent, 575
Semicarbazide, effect on solarization, 273
Sensation units, 811
Sensitivity,

of the eye, 758, 805
compared with the photographic

plate,
determination of, 805
effect of surroundings on, 805
of photographic materials,
astronomical, 708
determination of, 201, 591, 707
effect of developer, 424, 632

1119

spectral, 144, 677, 682, 961, 967
of unsensitized emulsions, 965
of silver halide grains,
distribution of, among grains, 160
effect of pH, 172, 173
influence of removal of halogen, 172
of silver halide grains, variation of, 215
specific, 146
Sensitivity specks, 144, 148
concentration action of, 160
function of, 159
nature of, 153
silver sulfide in, 162
Sensitivity substance,
attackability of, 152
distinction from latent image, 158
Sensitivity-wave length curve, 652
Sensitization,
by colloidal silver, 968
dye concentration and, 1067
optimum, 1064, 1
Sensitizers, chemical
addition to gelatin, 155
in gelatin, 95
silver sulfide, 154
Sensitizers, for infrared, 973
Sensitizers, optical, 969
silver and silver sulfide as, 968
Sensitizing,
by dyes, 968
optical, 179, 968, 1053
wet collodion plates, 970
Sensitizing dyes (see also Dyes)
absorption of light by, 1053, 1058
adsorption to silver halide, 1062
molecular state of, 1053
structure of, 987, 1053
Sensitizing material in gelatin, thiocar-
bamide, 95, 97
Sensitometer numbers, 588
Sensitometers, 504
classification of, 607
early, 710
early use of word, 588
Eastman, 614
intensity scale, 616, 619
monochromatic, 678, 963
nonintermittent, 611
for papers, 619
Scheiner, 501
sector wheel, 611
time scale, 608
Type I1-B, 614
visual, 805
Warnerke, 588, 710
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Sensitometric constants of printing
papers,

Sensitometric developers, standard, 629

Sensitometric exposures, development of,
625

5
Sensitometric results, interpretation of,
699

Sensitometry,
definition of, 587
developers for (sec Developers)
intensity level for, 617
intermittency effect in, 609
wedge method, 623
Setting and melting of gelatin, 74
Sharpness of silver image, 871, 800
relation to turbidity, 890
Silver,
amount initiating development, 162
as catalyst in reduction, 309
catalytic action, in development, 321
on hydroxylamine reaction, 376
on reduction of silver chloride with
hydroxylamine, 322
complex ons of, 509, 511
determination in image, 226, 230
diffusion through an emulsion, 204
formation from silver halide grains, 833
persulfate action on, 546
produced by light, shown by x-ray, 141
quantity, in image,
latent, 161, 1030

solarized,
Silver, colloidal,
catalytic action of, 322
as optical sensitizer, 968
ls, 565

Silver, hair, 311
iilver, mefallic, producing. desensitiza-
tion,
ilver, reduction potentialsof, and phys-
ical developers, 4
ilver body, 16
ilver bromide,
absorption band of (see Absorption)
bromide absorption, 14
chromic acid action on, 150
co-precipitation with gelatin, 87
erystal lattice of, 12
erystal structure of, 11, 15
developing agent adsorption, 369

gelati

photolysis of, 164
precipitated by cyanine dyes, 87
reduction without exposure, 89
solubility in ammonia, 6

SUBJECT INDEX

solubility in bromide mlunons, 6
x-ray spectrum of, 1
Silver bromide cryscul:..
allowed energy levels in, 185
conditions surrounding, 14
double charge-layer of, 325
faces of octahedral, 15
(See also Silver halide crystals)
Silver bromo-iodide,
color of,
spectral sensitivity of, 964
structure of, 963
Silver chloride, reduction of,
effect of,
colloidal silver, 322
gelatin, 89
light, 139
Silver depusn,
color of, 568
form of, 562
spectral selectivity of, 647
Silver electrode mechanism of develop-
ment, 324
Silver filaments, 311
Silver grains (scc Grains, silver, and
Tmage, developed)
Silver halide crystals,
admrptmn to, 14
class of,
electnﬁ( uuun of, 16
excess of one component of, 14
form of, equilibrium, 10, 2
growth of, 13
shape of, 25
size uf m relation to rate of condensa-

tio
Silver hu]ule grains (sce Grains, silver
hal

Silvor halide lntico energy, 183
Silver halide layers, absorption of light in,

Silver halide mixtures, in emulsion grains,
lattice structure of,
Silver hnllde precipitate, peptization of,

Silver Imlulo« sensitized
photolysis of, 1078
quantum equivalent of, 1079

Silver intensifier, 550

Silver fodide,
absorption of, 963
effect on graininess in development, 464
in emulsions, effect of addition of, 31
lattice structure of
photographic sensitivity of, 963
in silver bromide grains, 30
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Silver fons,
adsorption to silver, 323
combining power with gelatin, 69, 93
in solution, reaction of hydroxylamine

121

silver in mass of latent image, 263

silver photochemically formed in, 265

theories of, 261, 265, 266, 269

with physical development, 263
Solarized grains,

376
Silver nuclei in 307, 308,
0

Silver potentials with complex-forming

Silvor pm.p-mu piructure of, 563
ver selenide, 57
Silver sols, 565
Silver subfluoride, 141
Silver subhalide, 139
Silver sulfide,

determination of, on slver halide, 96
in intensification, £
pmdumuu by thiocarbamide, 96, 134,

Silver telluride,
Size-frequency curves,
constants of, 49
of grain sizes, 40
origin of, 47
Size-frequency _distributions, frequency
functions for, 46
Size-frequency relations in emulsions, 56
Solar spectrum, photography of, 968, 973
Solarization,
absence at low temperatures, 270
congulation of the image, theory of, 265
covering power of silver in, 263
dispersion theory of, 266
distribution of silver in, 265
effect of intensity levels on, 274
effect of semicarbazide on, 273
effect of temperature on, 268
emulsions which show, 276
inhibited by halogen acceptors, 273
in mternx[ and surface latent images,

pepmmg theory of, 266
photometric eqmvulent of images, 263
production of,
rebromination theory of, 267, 269
regression theory of, 266
relation to development, 261
removal,

by iodide, 271

by thiosulfate, 271
itivity to, and grain size, 264

of,
treatment with iodide, 271
Solubility of developing agents, 363
Solubility of silver bromide in bromide
solutions, 6
Solution, heat of, 19
Sound,

frequency characteristics of, 931
loudness of, reproduction, 923
nature of, 917
threshold audibility, 923
Sound film, 918
Sound recording,
cancellation density, 947
intermodulation, 940
light valve for, 925
noiseless, 9
post-equalization, 930
pre-equalization, 930
noises in system, 923 -
oscillograph for, 921
tone, reproduction of, 921
wave-form distortion, 945
Sound reproduction, 918
cross modulxl.hon 949

dlsturunn 952

pre-cqualization, 930

reproduction of frequency recording,
931

scanning slit loss, 952
zero shift, 950
Sound track, 917

modaulation, 905, 917, 921

variable area,

variable density, 918, 920
Sound wave forms, reproduction, 931,

932,

specml absorption (sce Absorption)
al selectivity of silver deposits, 647

Speo nl sensitivity (see Sensitivity)
Spectrographs, wedge, 678, 68
Spectroscopic level of exposure, 707
Spectrum photography, 976
Specular density, 640, 644
Speed, 201, 591, 702, 707

affected by developer, 424, 632

“central,” 624

correlations between methods of de-

termining, 72
criterion, of best print, 719, 721
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Speed (continued)
effective, for photoengraving, 709
fractional gradient, determination by,
727

from inertia, 712
from minimum gradient, 714
threshold, 710
(See also Sensitivity)

Speed rating numbers,
color temperatures of sources and, 602
DI

Eder-Hecht, 589, 711
H and D, 591, 710
Scheiner, 591, 711
Watkins, 711
Weston, 711
Wynne, 711
Stain,
intensification by, 554
produced in development, 392
in pyrogallol intensifier, 554
yellow, effect of sulfite, 393
Standard black body, 598
Standard candle, 590, 595
Standard density, international, defini-
tion of, 646
Standard developer, sensitometric, 631
Standard international unit of photo-
graphic intensity, 604
Standard lamp,
acetylene, 506
tungsten, 598
Standard light, filter for, 603
Standard light unit, 597
Standards, photometric, 598
Stannous salts, effect on autoxidation of
hydroquinone, 381
Stellar diameters, formulas for, 884
Stellar image, illumination in, 884
Sterols in relation to gelatin sensitizers,
94

Stirring,
effect on development, 625
effect on fixation, 519, 524

Strains in gelatin drying, 83

Subfluoride of silver, 141

Subhalide theory of the latent image, 141

Subhalides of silver, 139

Subjective phase of reproduction, 755,

802

Subjective reproduction curve, 814
Substituents, effect of
on developing agent energy, 362
on dyes, 971

SUBJECT INDEX

Sulfide, production from thiocarbamide:
addition compound,

Sulfide tones, color of, 573

Sulfide toning, 570

Sulfite,

fect,
onautoxidation of hydroquinone,
382

on color of image, 648
in coupler development, 397
on graininess, 462
on oxidation of p-aminophenol and
metol, 388
on yellow stain, 303
preservative action of, 352
production of fog by, 457
sodium, as developing agent, 338
Sulfur,
in gelatin sensitizers, 94
Inbile, in gelatin, determination of, 96,

Supersaturation,
erystallization of silver halide from
‘solution, 13
effect on size of crystals, 18, 19
after mixing in emulsion making, 17, 19
theory of development, 310
Supersensitization, 1070
Surface charge theory of development,
and induction effect, 90, 319
Surface energy,
effect of, on crystal form, 25
minimal principle of, 25
Swelling of gelatin jellies, 81
(See also Gelatin)
Synthesis,
of cyanines, 1005
of dyes, 987

Tablets, tricolor, 692
Tanning of leather or gelatin, 100
Tellurium toning, 574, 575
Temperature,
effect of,
during exposure on Herschel effect,
236

on fixation rate, 524
on ionic conductivity, 191
latent image formation on, 189
on latent image and photolysis, 171
on rate of development, relation to
material, 448, 450
on solarization, 268
exposure, 270

effect on ping power,

law failure and, 243
Thalofide cell densitometer, 662
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ggants, 90, 4
mds w.u, silver ml.dcs,

4 dobmplex wnth silver bromide, 96, 156
‘as fogging agent, 456
in gelat
* reuction with emulsion halides, 96
xerxal produced by, 456
qmmg emulsion, 95, 154
i effect on

Thiotndigo, formation of, 361
Thioindoxyl as developing agent, 359,361
Thiosulfate,
attack on metallic silver, 515
concentration and rate of fixation, 518,
521

destruction of solarization by, 271
effect on graininess, 462
reaction with silver halide, 511
solubility of silver halide in, 514
Thiosulfuric complexes, 512
Threshold speed, 710
standardization of, 587
Time of appearance of image, 433, 435
Time scale and intensity scale, 241, 619
Time scale sensitometer, 608
Titration,
curves of gelatin,
discontinuous method 473, 479, 481
Toluhydroqmnone as developing agent,

To]uhydroq\umme disulfonate, 333
‘one reproduction,
gradient relations in, 764
graphic solution, 759, 761
in sound recording, 921
theory of, 755
Tones, sulfide, color of, 573
Toning, 562
by bleaching and redevelopment, 572
chemical, 569
by color development, 579
copper, 577
by dyes, 577
ferrmy nide, 577

hypo alum, 571

by metallic salts, 576
polysulfide, 571
selenium, 574

sulfide, 570
tellurium, 574, 575

Toxicity of developing agents, 366

g g
definition, 202, 638
relation to exposure,
Triaminobenzene as developmg agent,
347

Triaminophenol as developing agent, 348
Triamino-3-hydroxyphenol as developing
ent, 348
Tricolor tablets, 692
Trimethyl hydroquinone, autoxidation
of,

dyes as

1046

Tungsten salts as developers, 332
Tungsten standard lamp, 598
Turbidity, 871, 872

grain size and, 872

measurement of, 872, 882

opacity and, 872

relation to sharpness, 891

in stellar photometry, 883

Ultraviolet light,
discovery, 961
in photomicrography, 37, 834
t portion of
curve, 209, 714
Uranium mtenslﬁer 550
Urea, effect of, on crystal shapes, 27

Valve, light, 925

Vanadium salts as developers, 332
Variation, coefficient of, 50

Velocity constant of development, 404,

406, 410
Velocity of development, effect of com-

position of developer on, 403, 432
Velocity equations of development, 426,

432
Villard effect, 255
Vinylene dye series,
Viscosity, effect on crystal growth of, 21
Viscosity of gelatin,
variation of, in solution, 73
Visibility curve, 600
Visual acuity, $11
Visual sensitivity, 758, 805
compared with photogmphxc plate, 809
determination of, 805
effect of surroundings on, 805
Visual sensitometer, 805

Warnerke sensitometer, 588, 710
Washing, 53]

emulsions, 3, 7

papers, 535
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Washing (continued)
theory of, 532 *

Watkins factor, 315, 433

Watkins speed numbers, 711

Wave length,
effect on v, 681
effect on reciprocity law failure, 249
Herschel effect as function of, 284
resolving power and, 900
—sensitivity curve, 632

Weber-Fechner law, 803

Wedge,
constant, 589, 606
densitometers, 657
diaphragms, 619
method of sensitometry, 623
spectrographs, 678, 683 .

Wedges,
absorbing, 605
Eder-Hecht, 539
neutral, 607
optical, 605

“Weighting” the cyanine dye mole

1021

Weston speed numbers, 711
‘Wet collodion sensitizing, 970
Wynne speed numbers, 711

X-ray analysis applied to,
collagen and gelatin, 67
silver, 141
silver halides, 10

Xylohydroquinone, 381
autoxidation of, 384
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