






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































111 0 SUBJECT INDEX 

Farmer'sreducer,544 
J.'errie a mmonium fL8 reducer, 544 
J.'errieynnides, 

in intensification, 003 
WI reducen;, 544 
toning 801utions, 577 

FerrolUidevelopen;, 
citrate, 336 
fluoride, 333 
formate, 336 
lactate, 336 
malonate, 336 
oxulnte, 309, 333 
salicylate, 336 
salts WI, 374 
succinate, 336 
sulfate, 332 
1.1\rtrnte, 336 

FerrolUI ferric complexes 334, 374 
equilibrium, determinntion of, 334,336 
systems, potent i11lsof, 475 

F i!Wr, 
Dnvis-Gib90n, 603, G05 
standard light, 603 

F ilter fu.ctors, reciprocity law and, 6!H, 
600 

F'iltersmeasuringspectn t!scnijitivity, G\J3 
Fine grain, production of, in develop­

ment, 461 
l<'ine-gra.in silver images, color of, 648 
Fi:utt ion, 

chemistry o£,508 
rate of, 516, 52Q 

effectofagitllt ionon, 519, 524 
effect of anunonium cliloride on, 523 
effect of cation on, 522 
effect of temperature on, 524 
thiOt!uir1tte concentration and, 518, 

521 
re!!idool image after, 307, 31)2, 516 
time rcquired for, 525 

Fixing hath, 
acid, 527 
acidity, control of, 528 

effect of salts in,525 
exhaUBtion of, 525 
image reduction by, 515 
life of, 515, 526 
for post-fixntion development, 307 

1-'lare, lens, 776, 778, 783 
F lnre in projection, 798 _ _ 
F loccuintion of emulsion precipit ate, 16 
Fog, &19 

aerial, 457 
eausesof,451 

colored, 97 
dcscnijiti?.CT!! preventing, 458 
in development , 450 
dichrok, 97, 458 
origin, 90 
oxidation457 
jJToduccd by chemiluminescence, 4;>R 
prod11ccd by hydroquinone nctiun in 

developer, 457 
rate uf growth, 453,704 
Sllifitc, 457 
with va rious developers, 453 

Fog correction,409,649 
Fog density, photometric equiva lent of, 

4f>2 
Fobrging agents, 

nrscnites, 148 
chomina.l, 148 
thioca.rlmmide, 456 

F ogging power of developers, 454 
Formnldehyde, · 

us hnrdening ngent , 123 
reaction with gelatin, 126 

Fornw.ldehyde sulfoxylate, tLB developing 
UfitCnt, 337 

Frequency, 
offl:l.llhund intcrmittcncy elfcct, 252 
f11nctions !or s ize-frequency di.stribu­

t ions, 46 
of sound waves, reproduction of, 931 

F 11roin as developing agent, 358 

Gain (so11nd reproduction), 922 
Galln.cetophenone as developing agent, 

344 
Gallamide WI 344 
Gallic acid us devclopingJlgent ,341 , 344 
.,.., 204, 408, 700 

in relution to development time, 411, 
704, 730 

va riation with wave length, 681 
'I'.,, 409 

bromide potential relation, 421 
naleulation of, 411 , 420,731 
other properties of developing o.gents 

and, 423 
1',t eurve,411, 704, 731 
Gas lnw, analogy of formation of 

to, 209 
Gelatin, 59 

acid-base properties,68 
acid liquors containing sensitizers, 94 
acid t reatment, preparat ion by, 01 
addition of chemical sensiti?.er, to, 155 
adsorption to silver bromide, 88 
alcohol precipitation number, 72 
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amino acids in, 64,68 
amphoteric chamcterof, 68 
buffer action of, HS 
chemical adsorption to silver halide, 90 
chemical propcrtic~;of,62 
claAAifiCD.tion of, 9S 
combining power for silver ions, 69, 93 
composition of, 63 
concentration, effect of, on crystal 

growth, 23 
co-precipitntionwithsilverbrornide, 87 
derivntionfrornt'<JI!agen,62,63,101 
desensitizingmaterinlin, 97 
dispersion of silver hnlidesand,87 
drying, 82 
drying strains in, S3 
effect on dispersion analogous to dyes, 

87 
effect on the reduction of silver chlo-

ride, S9 
foremulsification,3,4 
in relation to emulsion making, 86 
in emulsions, 5, 86 

in precipitation, 17, 23 
settingo£,4, 74 
stirring, 23 
testing, 98 

extraction, 00 
hardening,!()() 

by aldehydes, 118 
alum, 110 
chemistry of, 114 
chromate, 106, 114 

appliCD.tions, 117 
by dyes, 107 
by formaldehyde 
by heating, 103 
mechanismof,107 
by organic reagents, liS 
photodtemi<'ally, 105 
purpose of, 101 
byquinones, !22 
in rellltion to t.a.nning, 101 
temporary, 109 

hardness, 100 
hydroxyproline in, 68 
imidamle COIIIJ)()Wldll in, 91 
inert , l55 
insolubilization by ultraviolet light, 105 
il!IX:lectric point, 71 
melting of, 74 
melting point, effect of hardening on, 

100 
membrane equilibrium, 79 
modification by silver t'<Jmpounds, 100 
moisture absorption of, 77 

molecular forces in,62 
physical properties of, 70 
preparation of, 59, 00 
proline in, 68 
protective action, 00 
11Sprotedh•ecolloid, 17,23,87 
reaction with formaldehyde, 126 
reticulation of, 85 
sensitizersin,97 

isothiocyanatca, 95 
sulfur-bearing, 94 
thiocarbamide, 95,97 

setting of, 74 
setting point, effect of hardening on, 

100 
source of, 59 
structure,62,76 
snifur, labile, in, determination of, 96, 

97 
sulfur compounds in, 94 
sweUingof, 77 

in acid, 80 
by liquid water, 79 
in relation W pH, 80 

viscosity of, 72 
solution in relation to pH, 73 

x-ray p!l.ttcrnof,67 
Celatingels, structure of, 76 
Gelatin jellies, swelling of, 8 1 
Ce!ntinmolecule,67 

structure, 63,67 
Gelatin rnw material, 00 
Gelatin sensit i1-ers, acid liquors contain­

ing, 94 
allyl mustard oil, 95 
isothiocyanates, 95 

Cclntinsoill, 
hydrogen bonds in, 77 
nature of, 77 
plasticity of, 73 

Gelatin solutions, 
polariscopic properties of, 75 
pmcipit:otion in, 17 
setting and melting, 74 
structure of, 74,75 
vist'<J!lity of, 73 

Gelatin titration curves, 69 
OelntinX, 94 
Oels, gelatin, 75 
Ocntisic:>cid, 

derivatives and, developing rate of, 346 
as developing agent, 345 

Class, reduction of reflectivity, 780 
Clue, 

distinction from gelatin, 00 
preparation, 60 
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Glycin, 
11.8 developing agent, 348 
oxidntion product.s of, 3S9 

Glycine, 65 
Goldtoning,5H9 
Gradation, variation with wave length, 

681 
Gradient, 

of curve, 6!)':) 
limitin~~:, of printing papers, 739 
miuimum, criterion of speed , 713 

Gradient errors, 822 
Gmdicnt relations in tone reproduction, 

764 
Gradient speeds, 721 

meter for dclcrminin~, 727 
method of determining, 729 

Grnins,silver 
diameter and, 

Calliercoollicient,809 
gmnularity, 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 
(Secaho l ma~) 

Gmins,silvcrhalide 
absorption hand induced by exposure, 

285 
absorption limit of, 182 
absorption spectra of, 143, 181, 182, 

961 
adsorption, 

of developing agent.s, 365 
of gelatin, 90 
of S()nsiti~ing dyes, 1062 

ammonia fuming, 21 
clumping, 138 
conlesccnoo, 17, 28,29 
conductivity by ionic migrp.tion, 187 
composition and size, 271 
crystatli?.ationof, fnJrn solution, 13 
devclop:1bility trnnl!fercnoo between, 

13.<;, 832 
developing, photomicrography of, 834 
dcvelopmeut, 137, 144 
douhle-clmrge layer on, 325 
effect of cont-entmtion on precipitate, 

" faces of, 15 
growth , 13, 20, 29, 53,56 
infection of unexpoS()d by exposed, 138, 

832 
microscopic study of, 35, 37 

number per cc. of emulsion, 50 
opticnlly S()nsitized, photolysis of, 1078 
photoconductnnce effect in, 184, 185, 

1><6 
precipitation, II, 17 
projective nrca, 50 
recrystallization, 17, 28,29 
reduction of, wi th adsorbed silver ions, 

17 
sensitivity distrih11tion, 146, 160, 215 
S()n~itivity for long wnve lengths, 965 
shape of, 40 
silver iodide in, 30 
size, 

avemge, of emulsions, r.o, 52, 56 
cl:~.39 
determination, 35, 38 

rulesfor , 41 
distribution, 

t-entrifugn! determination, 36 
e~~rly work,35 
in emul~ion making, 4 

early studies, 35 
resolving po wernnd, 851 

solubility of, in thi011ulfate, 9, 514 
solventsfor,efTcctougruininess,•l62, 

4G5 510 
speet~]S()nsitivityof, l43,901 
thickness, 51 
x~rny ruudysis 1\jlplicd to, 10 

Graininess, 
gcncrnl conclusions, 838, 865 
effect, 

on background noise, 868 
of sulfite, 462 
of thiocy!IIHile, 462,466 
ofthiosulfnteon,462 

inHuenced by silver ln~lidc solvents, 
462,465 

melll!urement of,R39 
in motion picture.~, S68 
reduction of, in development, 462, 466 
rclationtoden.sity,843 
relntion to degree of development, 461, 

464 
GmininessandCnllicrcoofficicnt,849 
Gruininess conshml, 854 
Gruinincssf:lctor, S43 
Granularity, 83S 

determination with microdcn.sitom­
ctcr, 850 

gr:un diameter and, 857 
obS()rvcd nnd cn[cuhtcd, Sf.O 

Greenwich forrnuhl for stellar diameter, 
884 
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Grotthus' law, 961 
Ground noise (~e Backvrouwl noi;oe) 

H and D curve (11ee Characteristic curve) 
"1-l and D speed," relation to gradient 

~peed, .'itll, 710, 72<1 
Haddon's reducer, 544 
Hair silver, 311 
Haln.tion, 871 
Halogen, elie.:;t of removal on sensitivity, 

172 
Hnlogen acceptors and ooln.rization, 273 
Hardeningago.mts, 

aldehydes, 118 
o.lum, 110 
chromate, 106 
chromeahun, 114 
formaldehyde , 123 
inorganic, IO!J 
ketunes,organie, JJS,l21 
quinones, 122 

H ardening of gelatin, 100 
(See also Geln.tin, harden ing) 

Harrnonizing hy combined reduction and 
in tcnsificution,fi57 

Heat of hydration, W 
Hc:;tofoolution , If! 
H erscheleffeet,277 

due to oxidation, 27\J 

photomcter,criticismof, 64l 
Hydration, heat of, 19 
Hydrazine n.s developing agent, 338, 377 
Hydrnzine homologues fl..\1 developing 

agent~, 34() 
Hydrazobenzene as developing agent, 339 
Hydrocoerulignone as developing agent, 

357 
Hydrogen bonds in gelntin sols, 77 
Hydro~<:en ion concentration (pH) 

concentration ofnlknlis in relation to, 
444 

of developing solutions, 443 
effect on development, 444 
effcdonsensitivity, 17.3 
viscosity of gelatin oolutionsand, 73 
values of developer~ , 3!ll, 440,443,444 

Hydrogen peroxide, 
a~ developi ng agent, 33S 
reaction in development, 37.:. 
source of aeriul oxidution fog, 458 

Hydroquiuone, 
acri,doxidationof,377,4i>7,473 
autoxidation of, 377, 37\l, 3S4 
as duveloping!lgent,3·11 
dissociation of, 443 
humic acid~ from, 377, 380 
reaction in development, 3S4 

HydrO(]uinouc derivatives, developing 
dyes clTective in prod11cing, 27S rrr.te of, 346 
effect of temperature during exposure Hydroquinone ions in developers, cun-

on, 2Sfi eentmtion of, 440 
a.s function of wave lcn~h, 2S4 Hydroquinone nucleus, c!Teet of ~uh-

Gurney and Mott's explanation, 286 stit11tcs in, 343 
int-ermedi1~te , 283 Hydroquinone peroxide, 378 
original, 277 Ilydroquinoue-quinone sy~terns, 477, 
phy~ical dispersion theory, 279 47R, 480 
prod need by ejection of clcdrons, 288 Hydroquinone sulfonate , 377, 3..'!2 
produced by red light, 27.'! developing reaction, 3S5 
rcdproci~y hw failure nnd, 280 produdion in development, 3S2, 383 
relation t<J descnsiti?.iug dyes, 280 Hydrmmlfitc, 
spectral di~;trihution of, 2S3 1111 tox id:l.tion of, 337 
thcoric~;, summary of, 289 as developing agent, 337, 33S 
varintion with intensity of primary reaction in development, 375 

expr:...~ure, 279 / Hydroxide hndy, 16 
Heterocyclic nuclei, Hydroxynminomesitylene, 361 

color values of, W8 Hydroxyl groups in developing agents, 
cyanine dyes from, 993 365 

Hofmei~ter'~ series, 79 Hydroxylamine, 
Humic acids, formed from hydroquinone, as developing agent, 33S 

377, 380 development catalyzed by si lver nucle i, 
Hurter ooctor whool, 608 322 
H urter and Drifficld, 

curve(seeChamcteristiccurve) 
photochemictol investigations of, 200, 

402,589, 63F!, 699 

development of silver rhloride with, 
322 

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

p-Hydroxyphenyl carboxylic acid, struc­
ture of, 345 

p-Hydroxyphenyln.mino~U:ctic acid (gly-
cine) M developing agent, 348 

Hydroxyproline in gelatin, 68 
Hydroxyquinone, 378, 380 
Hypo alum toning bath, 571 
Hypo eliminators, 538 

IUuminometer, Dechstein, 668 
Image, 

appear:uwe of, in development, 433 
attack of fixing bath on, 515 
color of, 562, 566, 647 
colored,564 
contraction of, 880 
developed, 

form of grains, 305, 3ll, 463, 832 
physics of, 832 
structure of, 564 

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

color of, 568,648 
use of p-phenylenediamine for, 462 

intel1llified, color of, 648 
migration of particles of, S6 
residual, after fixation, 307,392,516 
sharpness of, 871, 800 
size of particles in, 564 
susceptibility to attack, .'it5, 564 
transparency of, in relation to expo-

sure, 200 
Imida?.o!e compounds in gelatin, 91 
I midawles ILS antifoggants, 00 
Indoxyl as developing ngent , 358 
Induction effect and the surface charge 

theory, 90, 319 
I nduction period, 3Ui 

effect of iodide and dyes on, 315, 316, 
317 

with various develor,ers, 320 
Inertia, 204 , 4(18, 500, 702, 710, 716, 723, 

724, 727, 749 
regression of,413, 416, 712 

Infection of unexposed by exposed groins, 
138,832 

Inflection point of characteristic curves, 
699 

I nfrared, 
photography, limit of, 976,977,982 
sensitizersfor,973 

I ntensification, 
optical, 553 
reduction and, .542 
by silver sulfide, 55.) 

by stain, 554 
Intensified imuges, color of, 648 
Intensifiers, 549 

chromium, 550 
ferri cy:mide, r,;.a 
mercury, 550, 552 
Monckhoven, 550 
physical, 551 
proportional, 550 
pyrogallol, stain in, 554 
silver, 550 
uranh1m, 550 

Intensity, 
level, 237,617,707 

eiTecton solarization, 275 
optimum,237 
insensitometry,6I7 

scale, 
scnsitometers,6Hl, 619 
time seale and, 241,619 

Interface, 
function in development, 314 
reaction at, 315 

Intermittency effect, 250 
frequency of flash , 252 
in sensitometry , 609 

International density,dcfinitiono£,646 
International standard unit of photo-

graphic intcn~ity, G04 
Iodide in emulsions, 4 
Iodide procesa of dye toning, 578 
Iodide treatment of solarized image, 271 
Iodine reducer, 544 
Jodo-o.minophenol coupler developer, .580 
loniemigration, 

conductivity by, 187 
through crystal, 177 

Jrra.diation, 871 
Isochromatic plates, 970 
Isoeyanine dyes, nbsorption spectra of, 

971 , 1054 
Jsoelectric point of gelatin, 71 
lso--ylines, 437 
Isoquinoline dyes, nonplunar, 1077 
laothioeynnates, as gelatin sensitizer~, 

reaction with silver bromide, 95, 153 

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

344 
KetonC!:!asharcleners, 118, 121 
Kinetics of development, 402 
Kodachrome process of color photog-

raphy, 3!JJ 
Kootinsky cffcd, 877, 878, 910 

Lunbert'1:1 !all', 202 
l..atentimnge, l37 

bromine action on, 267 
tiS catalyst fnr development, 471 
chromic acid act ion on, 150 
destruction of, by light of long wave 

lengths, Z78 
distribution in grain, 166, 2ii7 

effect of sensiti~.ing dyes, 170 
effcetofl.cmpcr:ttureon, 171 
n.s nn electrode, 327 
electrolytic forma tion of, 1 n 
formation of revcn;ible, 207 
formation, theory of, 189 
internal, IG6, 200 

Albcrtcffcct nnd, 2':16 
Claydcn effect and, Hl8, 254, 257 
reciprocity failure nnd, 243 
surface and, Hi9, 272 

massof, l61 
micelle theory of, 143 
nature of, 138 
number of quanta forming, 212 
optical nni80t ropyof, 143 
oxidizinll: agent.s, act ion on, 150, 24:i 
pnrticle thoory of, 143 
pltot.ochemicnl OO!l.'!iderntione relating 

to, 178 
quantity of silver in, 161, 1080 
quantum medul.nica, applirotion to, 

183 
regrC68ion, 245 
8i1.c,minimum,of, 162 
surface, IG6 
theories of,t:mblmlide, 141 

Latent image 8peck and Herschel effect, 
288 

l~'ltitudo, processing, 701, 716, 733 
Lattice energy, 19, 1&3 
Lens, 

flare, 776, 778, 783 
rdlcclions, 779 
~pedfic brillinnee of, 781 

l.i~tht, nhsorption of (sc~ Ab!!Orption) 
Light darts, theory of CXJKI~ure, 147, 213 
LigM distribution within n. shadow, 874 

Light source~, 59t> 
color l.cmpenLturc of, 599 
energy distribution in, 6R5 
for sensitometry, 595 

Light 8tlllldlords (see Stnndurd:l) 
Liglot vnlvc, 925 
Lightning, black, 254 
l.iming in preparation of gelatin, 60 
Lippmann emulsions, 34 

tlll'bidityof,872 

Mackie line,880 
Mulachitogrccn, 

production of HerStJhel effect, 278 
sensitizirog dye, 991 

Mass nction, formula analogous to law of, 
205 

Mnxirnumblnck, 734 
?.Ieclmnism of development, 305 
Meltingnndscttingofgclatin, 74 
Membrane equilibrium in gelat in, 79 
Mercuric interosificrs, 550, 5.'}2 
Mcta l-oontuining developing ngcnt.s, re-

nctionsof,374 
Metals with variable valency 8.8 de­

ve!OJ.l(:~rs, 332 
Meters, exposure, mting nu.mbell:l for, 

711 
Methyl gallate u.s developing agent, 344 
Mctol (J>-methylaminophenol), 366 

autoxidntion of, 3R7 
developing properties, 364 
effcctofconcentrnt ion, 441 
oxidation pl'O(hlctsof,388 

Met.ol-hydroquinonc, 367 
Mctoquinone,368 
Mioo!lc theory of latent image, 143 
r.Jicrodcnsit<Jmeter traces, effeet of gru.n-

ularity on, 851 
r.licrnphono, 917 
Microscope equipment for grain size 

measuremcnts, 37 
r.Iirror image law, 700 
Molybdenum !lll!t-1! as developenJ, 332 
Monckhoven intensifier, 550 
Monochromat ic sensitomctcll:l, 678, 963 
Motion-picture film, characteristics of, 

700 
Mot ion-picb1re projection, flare in, 798 
Mottle in development, cause of, 629 
l\I usicalnote,t'Omposit ionof, 917 

"K:Lchb:Lr Effekt" (see Xeighbor!Jood 
effect) 

Naphthalenes, dihydro:ocy 68 developing 
agents, 356 
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Nnphthohydroquinonemonomethylether 
n.s dcvelopingllb>ent, 360 

Naphthols n.s developing ugcnts, 360 
Ncgutive mntcrinls, chnra.ctcristics of, 

766 
Neighborhood effect , 875, 879 
" Nematic" phase of dyes, 1056, 1074 
Nictz.ski's rule, 1022 
Nitrobem:imido.zole WJ antifoggunt, 00, 

460 
p-Nitrobcnzyl cyanide, coupler for ma­

genta dye, 393 
N itroindawlc WJ an n.ntif~ant, 400 
Nitrosohenumc produced from phenyl 

hyclroxyluminc, an 
Nonintermittentsensitometers, fill 

Objcet eontmst , 701 
Object ive reproduct ion, chnractcristics, 

75.''), 796 
Oetuhedrn, derivat ion of cry~l~tl ghapcs 

from, 25 
Oetahednd f:u."Cll in ery.;tAis, 27 
OpGcity, definition of, c .. ~~ 
Optiua l intensification, 553 
Opticul sensiti1.ers, 969 
Optical 3Cnsitizing, mechanism of, 179, 

10.">3 
Optimum intensity , 237, 1004, 1069 
Organic oompoUilds, oolor in, 987 
Orthochromatic plates, 970 
Orthophotic emulsions, 713 
O!>Uillogrnph for smmd recording, 921 
Ossein, 62 
Ostwald ripening, change of size of 

gnlina with, 21,28 
Oxh.l:lt.ion, 

aeria l, of developers, 377, 473 
fog, 4;,7 
thc llersehel etTedund,27\J 

Oxidation potcntiuls of phyaicu.l de­
velopers , 30S 

Oxidnt ionproduef.l!, 
adsorption of, 318 
catalytic act ion of, 318 
ofdcvelopers, 374 

desensitizing, HH I 
diaminophenol, 389 
effec:ton clevelopment , 318 
glyciu, 389 
of met.ol, 3S8 
p-phenylenccliamine, 389 
quiuonoid, 374 

Oxidation reduction potential~ of de­
velopers, 471 

Oxidizingn.gcntl!, 
action on latent irtULgC, 150 
redox potentials, 474 

Oxytet ronic acid 1111 developing agent, 3t>7 

Panchromatic plntcs, 972 
Pnper (see Printingpoper) 
Pnpcr emulsions,S 
Paper sensitometer, 619 
Panchromatic plates, 972 
Pnrnminophenol (see Aminophenols) 
Pentane lamp, .'>90, ,')9,", 
Peptizat ion of silver halide precipitate, 

9, 16 
"Perfectiou" of developers, 425 
Perrnangarmtc reducer, chemistry of, 544 
l'eroxide, hydrogen (see Hydrogeu perox-

ide) 
Pcrsulfttte, 

Ctltalyticat'tion, 546 
Asreduecr,544 
theory of actionon silver,54fi 

Phcno.safmnine,HH2 
Phenyl-4-aminobcmo;yl ketone as de­

velopingagent,361 
Phenyl glyciu (ue Glycin) 
Phcnyl!rydra7.ine as devdoping agent, 

338, :340, 377 
Phenylhydroxylamine lUI developing 

ngent , renction, 331~, 339, 377 
Phenyl-met hyl-pyra.zolonem:tgentnooup­

Ier, 5SO 
m-Phenylenediamine as developing 

agent, 341 
o-Phenylencdiamine as developing agent , 

341 
p-Phcnylencdinmine, 

in developers, redox potentia ls of, 485 
ns developingngcnt , 341 

arOml\t ic derivutivcs nf,349 
derivatives ns color-forming devel­

opers, 364 
effect of sub11titut ion on developing 

properties, 34S 
for fine-gra in images, 462 

oxidat ion products of, 38!1 
Photochemical oousiderations of latent 

ironge, 178 
Photochemicalequivnleuccln.w, Jfo5, I7S, 

1078 
Photochemical hnrdening of gelat in, IO.'l 
Photodremical invcstig-J.lions, Hurter and 

Drifficld , 200, 402, 58!1, li38, 6W 
Photochemical primury proce~;~;.l 7S, lOS! 
Photoconductanec insilvcrbromide, 176 , 

184, 185, 186 
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Photoelectriceffect,intern:d, 175 
Photoengraving, effective speed of ma­

terials for, 709 
Photographic sensitivity oompared with 

visual, 809 
P hotohaJides, 140 
Photolysis, 

uffuct of tempcmture on, 171 
quantum equiv»leneu in, HH, l(i5, 179 
of sensitized silver halide, 1078 
of ~ ilvcr bromide, 164 

Photolytic deeomposition, theory of, 188 
Photometers, 

hench,Gf,;3,0[)1) 
Hurter and Driffic td, critid~m of, 64 1 
for measuring density , principles of, 

639 
(Seealsoiknsitornctcrs) 

polarization, 656 
Plwtmnctric equ ivalent, 20.'~ , 226 

Ca.ll icr coeffi cient a nd, 232 
effect on fog correct ion,G5 \ 
in fog densitic~, 4f.i2 
grain dir11neterand , 227,232 
in solarized i nm~,'"CI!, 263 
variation of, 230 

P hotornetriestanda.rds, 598 
Photometric unit::!, 772 
Phot.omdry, 

photogr»phie, 238, 884 
stellar , 8R3 

Photomicrography of silver grains, 834 
P hotomicrography by 11ltmviolct light, 

37,834 
PhotoRaltR, composition of, 141 
Photovoltaic cff(.dl! on silver ha.Hdes, 176 
Physical development (see Development, 

physicul) 
exposure for, 306 
si lver nucle i in,307 
theoryof,308 
types of, 300 

Planar ity of <lye rnoleculus, 1075 
Pl!l.llticityof gelat.insolutiollll, 73 
Plate tester, Chapman J ones, 589 
P oised reaction systems, 472 
Po!u.riscopic properties of ~,'eb t in solu-

tions, 75 
Polariznt iondensitometers,6.'i6 
Polypeptide chain, 64 
Polypeptides from ami no :wid~, 66 
Po!ys111fide toning, .J71 
Positive rnaterials,charncteristicsof, 792 
Post-fiXJI.tion physical development, 306 
Potential gradient silver halide ~;rain, 

326 

Potentials, 
bmmide (ue Bromide potentialR) 
hydrogen ion (s~e llydrOJ.,'CII ioro) 
of developing ngcnts, 470, [>{)4 

direct rnensurcmcnt of,487 
relative,419 
(See a/.w Developers, potentiab) 

offerrousferricsystems,47;j 
of hydroq11inone..quinone syl!tems, nor-

Illill, 477,178, 4SO 
redox (see Redox potentials) 
reduction, 3;;3 
silver, withcomplex-fonningsalt.s,4M 

Precipitate of silver halide, !) 
Predpi1.'1te~, inception of, 17 
Precipitation in gelntin solutiou, 17 
Pre-(__-qmdi1.ation in sound reproduction, 

930 
Pre-fi:omtion physical development, 306 
Print, bri)!;htness, 741,797 
Print br illi:.mce, 7&<; 
Print contrast.s, 741 
P rint criterion of speed, 719, 721 
Print denRities, measurement of, G07 
P riat quality,818 

relation to ne~~;ativccxposure,82 1 

P rint-scaleof,820 
P rint washing, 53.') 
P rinting, 

meas11remcntofexposure,8'Z1 
tolemncein,827 

Printing density, 645 
Printing papers, 

oontrll.'ltof,meas\lrementof, 744 
effect ofdevelopmentoncllrves, 748 
effective eX]J0~11re scnlc of, 737, 739, 

740 
limitinggrndientof, 739 
maximum density of, 73·1 
nmximum slopeofc;urves, 73:) 
sensitometrieconstnntsof, 734 
total scale of, 735 

P rinting systems, characteristics of, 700 
Prm~>;:;in~ btitude, 733 
Prolinein.R;elntin, 68 
Proteinformntion,66 
P rotocatechuic derivatives as developing 

ft),I"CII\..s, 344, 34[) 
Pymmidol, 3GS 
Pymzo!one, 1-phenyl-3-methyl-4-arnino-

Pyro~ltt reaction in development, stain 
prod11ced by, 3S6, 392 

P yrogallol developer in sensitometry, 6.10 
l>yrognllol developers, color frorn, 3!:12, 

648 
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P yrogallola.s developing agent, 340 
Pyrogallol stain u.sed in intensification, 

554 

Q, 642,849 
(&eahoCallicrcoefficient) 

Quanta, absorption of, in exposure, 179, 
2ll, 1078 

Quanta forming packs of silver atoms, 221 
Quanta making grain developable, 214, 

1078 
Quantum equivalence, 

in photolysis, 164, 165,179 
of sensitized sliver halide, 1079 

Quantum equivalence law, 178 
Quantum inechanlcs and the L~tent 

image, 1&1 
Quinone, 

formed in development, 37S 
a.shardcner, l 22 
a.sreducer,544 

Quinoneimine from p-aminophenol, 387 
Quinonoid compounds as criter ion of 

developing power, 3!.15 
Quinonoid oxidation products, 

of developing agents, table of, 354 
in developmcnt,354, 374 

Reaction.s of development, fundamental, 
374 

Rebromination theory of solarization, 
267,269 

Reciprocity law failure, 236 
shape of curve and, 224 
filter factors and, 694,696 
Herschel effect and, 280 
at high intensities, 168,244 
internal latent image and, 243 
ntlowintensities,245 
tempernturennd, 243 
W1Welengthand,249 

Recrysta1H1.:1tion of grains, 17, 2R, 29 
Redox and bromide potentials of de­

velopers, ,')()4 

Redox potential systems, deterioration 
o£,473 

Redox potentinls, 
of p-aminophenols, 4SO 
common reducing and oxidizing agents, 

474 
ofhydroquinonc, 477 
dependence on pH, 483 
of developers, 471, 472,474 . 498,504 
different types of development for, 492 
of irreversible systems, 474,479 

minimum value to initiate develop-
ment, 488,493 

of p-phenylenediamine systems, 4M 
relntion to rate of development, 492 
~>ignificance in development, '486 . 

Redo" and silver potentials for physical 
developers, 495 

Reducer, 
Belitski's, 544 
bichrornate,544 
ceric9llltsas,544 
Farmer's,544 
ferric ammonium sulfate, 544 
ferricyanide,544 
Haddon's,544 
iodine, 544 
pcrmnnganate, 544 
persulfate, .'i44 

catalytic action in, 546 
quinone, 544 

Rcducera,cla.ssificationof,543 
Reducing power of developing agents, 389 
Reduction equivalents, 

of developers, 390 
of developing agents, 390 

Reduction and intcnsificntion, 542 
Reduction potentials, 

reln.tive,3i>3 
tnbleof,353 

ReftC<Jtion densities, 667 
Reflection densitometers, fillS 
Reflectivity of gia8;1, reduction of, 780 
Regression of inertia, 413, 4\6,712 
Regression of the Jn.tent image, 245 
Reproduction, 

objective characteristic~ of, 755, 700 
subjective charncterist ics, 802 
subjective phase, 755 

Reproduction curve, 7W 
subjective, 814 

He-reversal, 262, 264 
Resolving power, 894 

oonti'IL8t and, 899 
development and, 901 
for electron beams, 905 
expression of, 003 
grnin size chnrncteristics and, 902 
mea.surementof, 896 
test object, 897 
wavelength and, 1)0) 

Rcsonuncc-loybrid, 988 
Resorcinol as developing agent, 34 1 
Reticuhtion ,R.') 
Retinal sensit ivity (see Visw1l sensitivity) 
Rever!llll, 261 

de&lnsitizing dyes nnd, 280 
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produced by thiocarbnmide, 456 
by simultaneo1111 infrared and blue 

light, 283 
(&e aUoSolarization) 

Ripening, 17 
convection currents and, 21 
ofemulsiona,3,4, 7 
Ostwald, 21 

Rongalite C N:l developing agent, 337 
Ross effect, 007 
Ross formula for ate!L'lr diameters, 884 
Rule!! for determining sire~~ of silver 

halide grains, 41 

&battier effect, 
amount of screening, 291 
from bromide liberated in first develop­

ment, 200 
oomplex nature of, 2!)4 
from desensitizing action of oxidation 

products, 290 
produced by movement of iodide, 290 
produced by screening, 200 

Scale, tota l, 703, 735 
Scattered light, 

effect of, on density, 641 
mea.surementof,644 

Scattering of light in emulsion layer, 871 
Scheiner formula for ~tellar diameters, 

884 
Scheinerscnsitometcr,591 
Scheiner speed numbers, 591 
Schumann plates, 965 
Schwarzschi\d coefficient, 240 
Schwarzsehild'slaw, 236 
Sector wheel, Hurter, 608 
Sector wheel scnsitometers, 611 
Sectors for spectrographs, 688 
Sedimentation determinat ion of grain· 

size distribution, 36 
Selenite in t-oning bnths, 575 
Selenium cell densitometer, 662 
Selenium toning, 574 
Selen06ulfate toning agent, 575 
Scmicarbazide, effect un solarization, 273 
Sensation units, 811 
Sensitivity, 

of the eye, 758, 805 
oompared with the photographic 

plate, 809 
determination of, 805 
effect of surroundings on, 805 

of photographic nu~terials, 
H.lltronomienl, 708 
determination of, 201, ."')91, 707 
effect of developer, 424, 632 

spectral , 144, 677, 682, 961, 967 
of uf\8Cnsitizcd emulsions, 965 

of silver halide grains, 
distribution of, nmong grains, 160 
effect of pH, 172, 173 
influenceofremoval ofhalugen, 172 

ofsilverhalidcgrnins,variationof, 215 
specific, 146 

Se!lllitivity specks, 144, 148 
concentration action of, 160 
function of, 159 
IUI.tureof,153 
si lver sulfide in, 162 

Sen~itivity substance, 
attackability of, 152 
d istinction from Intent image, 158 

Sensitivity-wave length curve, 682 
Sensitizntion, 

by oolloidal silver, 968 
dye concentration and, 1067 
optimum, 1064, 1067 

Se!lllitizers, chemical 
addition togelutin, 15.5 
ingclat in.95 
silver ~ulfide, 154 

Sensitizers, for infrared, 973 
Se111:1itizers, optical, 009 

silver nnd ~ilve r sulfide H.ll, 968 
Sensitizing, 

by dyes, 968 
optical, 179, 968, 1053 
wet collodion plates, 970 

Sensitizing dyes (~ also Dyes) 
absorption of light by, 1053, 1058 
adsorption to silver halide, 1062 
molecular state of, 1053 t 
structure of, 987, 1053 . n \ 

Se!lllitizing material in gelatin, thioear· 0 
bamide, 95, 97 

Sensitometer numbers, 588 J 
Sensitometers,ti94 

classification of, 607 

=~:~·:!0of word, 588 ~ 
Ea.stman,614 
intc!lllity seale, 616,619 
monochromntic, 678, 963 
nonintermittent,611 
for papers, GlU 
Scheiner, 59\ 
~JCCtorwhec l,6 11 
t imesenle,fiOR 
Type 11-B, 6 14 
visual, 805 
Warnerke, 588,710 

, 
\ 
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Sensitomet ric oonstants of printing 
p11pers, 734 

Sen~itometrie develope!"$, sln ndnrd, 629 
Sensitometric CXJIOl!UI'Cs, development of, 

625 
Sens itometric results, interpretation of, 

699 
Sensitomet ry, 
dcfinition of,~7 
developers for (&re Develo~rs) 
intensity level for, 617 
intermittency effect. in, 009 
wedge method, 623 

Setting a nd melt iug of gelatin, 74 
SlmrpnCSH of ailvcr image, 871, SOO 

relation to turbidity, 800 
Silver, 

amount initiating development, 162 
as cat-alyst in reduction, 309 
c:1tnlytic li.Ction, in development., 321 

on hydroxyl'l.mine retU:tion, 37(i 
on reduction of silver chloride with 

hyUroxylnmine, 322 
oomplex ions of, 509, 511 
dctermirmtion in i~. 226, 230 
diffusion through a n emulsion, 294 
formation from s ilver kLiide grain~. 833 
persu]f,Ltc action on, 5·16 
produecd by light, shown by x-ray, \ 41 
quantity, in inmgc, 

latent, Hi! , 1080 
soilLrized, 263 

Silvcr,oolloid:\1, 
cntalytic action of, 322 
as optlool sensit izer, 968 
ROis, 565 

~ilvcr, hsir,31 1 
iilver, metnllir., producing desensitiza­

tion, 2!).1 
ilver, reduction potentials of, and phys-

icn l developers, 495 
i],•cr body, 16 
ilvcr bromide, 

11.h8orpt ion hand of (3Ce Absorption) 
bromide ahsorptiou, 14 
chromic acid ac;lion on, 150 
oo-precipitl\Uon with gelatin, 87 
cryst.a.l latliceof, 12 
crystal structure of, 11, 15 
Ueveloping agent adsorption, 36!1 
di!Wleiation of, 12 
gelatin, adsorption to, 88 

photolysis of, lf>4 
predpihLtcd by cyanine dyes, 87 
reduction withoutcxpo~ure, 1:!0 
solubility in a mmonia, 6 

solubility in bromidcsolutions,6 
x-nty spect rum of, 141 

Silver hromidccrystuls, 
allow~! energy levels in, 185 
oonditionssurroundin~o:, 14 
double charge-layer of, 32;; 
faces of odahcdral, I;) 
(See aL•o Silver halide crystals) 

Silver bromo-iodide, 
color of, 004 
spectral sensitivity of, 964 
strudurcof, 963 

Silver chloride, reduct ion of, 
effect of, 

colloidt>l ~ilver, 32'1 
gclntin,89 
light, 13!l 

Silver deposit, 
oolorof, rl()S 
formof, 5G2 
spectml selectivityof,(.-17 

Silver electrode mechanism of devclol>­
rncnt,324 

Silver fil:Lrnents,311 
Silver gmins (ut! Grnins, silver, anU 

Image, developed) 
Silver ht>lidccrystHls, 

ndsurption to, 14 
da&;of, 25 
e!cctrificnt ion of, 16 
exce&~ of one comJxment of, 14 
form of, equilibrium, 10, 25 
growth of, 13 
shfl.~of,2r. 

size of, iu relation to mtc of condensa­
t ion,!) 

Silver hnli rlc grains (~u Grains, silver 
halide) 

Silver h:tlidc h1Wtoe energy, 183 
Silver lrnlide layers, nh8oq)tion of light in, 

20/i 
Silver halide mixtur~, in emulsion gming, 

lattice structureof,30 
Silver halide precipitate, pcptizatiou of, 

9, 16 
Silver halides,seusiti1.ed 

photolysis of, 1078 
qnunt.um equivnlent of, 1079 

Silver intensifier·, 550 
Silver iodide, 

absorption of, 9f>3 
effect. on graininess in devclopment,4&t 
in crnul;;ions,cfJcetofHddit.ion of, 31 
Iattil;o ;..t nwture of, 30 
photogruphic sensit ivity of, 003 
in silver bromide gmius, 30 

v 
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Silver ions, 
adsorption to silver, 323 
t-omhining power with J{Chtin, ()!), !)3 
in solution, rea.t'tion of hydroxylnmine 

with, 376 
Silver nuclei in devcl<"ltnnent , 307, 30S, 

310 
sn,·er potcnt-ia /1! ""ith oomplex-formi ng 

6ll!t~. 49-1 
S ilver precipit:lte, structure of, 563 
Silverselenide,574 
Si/verosuls, 565 
Silver suhnuoride, 14 1 
Sill'ersubhn.lide, 139 
Silver sulfide, 

determination of, on silver halide, 00 
in intensificution, 55;; 
production by thiocarbu.mide, 00, 154, 

157 
rc~~idn .. '\1 imngc, 510 
in !!Cnsitivity ~pet·k.!l, 102 
HIS upt iC:l[ IICU~ilif.Cr, 96!i 
o;cnsitizin~~;silverhnlide, 154 
toninp:, 570 

S ilver WIIuride, 574 
Size-fn_.'<tucncy curveos, 

constunl.l:cof, 49 
of~~;rain siUlS, 40 
orip:inof, 47 

Size-frequency distributionl!, frequency 
functiollilfor, 46 

Si1.c-frcquency relations in emulsions, 50 
Ro!:1r Rpectrum, photof,'T:lphy of, 968, !)73 
Solnrif.otion, 

nbsence at low tempemturc~~, 270 
t'O,'\.C:Uht ion of the imfl.{,'C, thoory of, 205 
C(wering power of 11ilver in, 203 
d ispen;ion thoory of, 266 
distribution of 1:1ilver in, 265 
efft'Ctof inWnsity levels on, 274 
effect of l!(lmicarh:t1.ide on, 273 
effect of temtJCmtureon, 2f.S 
emulsions which ,;how, 276 
inhibilcd by lmlo~en llCCepV>rl:l, 273 
in internal a nd surface laWnt images, 

272 
pepti?.ing thoory of, 2G6 
photometric equiv!l-lent of images, 263 
production of, 276 
rebrominntfon t heory of, 2G7, 2G9 
J"C!tres.sion theory of, 266 
rehtion to development, 261 
remov!l-1, 

by iodide , 271 
by thiosulfate, 271 

sOrlllitivity to, o.nd gr11in s i1.e, 264 

------~------

Rilver in m:uss of latent image, 263 
6ilver photoehemil:nlly formed in, 265 
thcorie11 of, 2t) l , 265, 200, 269 
with phy~iNd development, 263 

Solari?.ed grains, 
dcvelopolCnt of, 3 18 
t reatment with iodide, 271 

Solubility of developing ngerrt-s, 3ti3 
Solubility of ~ilver bromide iu bromide 

solutions, 0 
Solution, heat of, 19 
Sound, 

frequency characteristics of, 931 
loudneM of, reproduction, 923 
nature of, 917 
threshold audibility, 923 

Sound film , 918 
Sound recording, 

cnncellntlon derll!ity, 947 
interrnodulntion, 940 
lightvalvefor,!)Z.') 
noisclc$8, 923 

post-(l(]ualizntio rr , 930 
p~qunlir.otion,!)3() 

noi!les in ~ystem, 923 
oscillogmph for, U21 
tone, reproduction of, 921 
WS\'e-form distortiou, \).15 

Sound reproduction, 918 
cross modulation, 9-19 
din.~rnrn, 935 
luormonie distortion, 952 
pre-eqnali?.ation, 930 
reproduction o! frequency recording, 

!)31 

scanning slit loss, 952 
zero shift, 950 

Sound track, 917 
modulation, 005, !H7, 921 
vnriablcuren, 920 
vnrinblc 1lensity, 918, 920 

Sound wave forms, reproduction, 931, 
932,933 

Spectral nhsorption (see Abaorption) 
Spectml selectivity of l!ilver deposi~, 647 
Spectral sensitivity (.see Sensitivity) 
Spectrographs, wedge, 678, 688 
Spectroscopic JevelofexJJOSurc, 707 
Spectrum photograpl•y, 976 
SpeCJJinr density, 640, 644 
Speed, 201,591, 702, 707 

nffected by developer, 42-4, 632 
" centrul,"G24 
correlat.ions bet ween methods of de­

termining, 721 
criWrion,of best print , 7 l!:l. 721 
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Speed (continued) 
effective, for photoengraving, 709 
fraction>ll gnu.lient, det.ermination by, 

727 
from incrtia,712 
from minimum gmdicnt, 714 
thl'cf!hold,710 
(See also Sensit ivity) 

Speed rating numhers, 
color temperotures of sources and, 002 
DI N,.">91 
Erler-Hecht, 589, 711 
Il and 0 ,591, 710 
Scheiner, i>91, 711 
Watkins, 711 
·w cston,71 1 
Wynne, 711 

Stain, 
intensification by, 554 
produced ill development, 392 
in pyrogallol intensifier, 5M 
yclluw,cllc<:tofsulfitc, 393 

St.andard black body, 598 
Standard candle, 590, 595 
Standard density, internationRl, defini­

tion of, G4{i 
Standard developer, scnsilomctric, 631 
Standard international unit of photo­

grnphic intensity, 604 
Standard lamp, 

acetylene, 596 
tungstcn, 598 

Stanrla.rd light, filter for , 603 
Standard light unit, 597 
Standards, photometric, 51)8 
Stannous salto!, effect on autoxidation of 

hydroquinone, 381 
Stcllnr diameters, formulus for, 884 
Stellnr image, illumination in, 884 
Sterols in rclatiou W gelatin I!Cnsitizcn, ... 
Stirring, 

effect un development, 625 
effect on fi:mtioll, 519,524 

Stmins in gt:llt.tin d rying, 83 
SubHuoridc of silver, 141 
Sublm1idc theory of the latent image, 141 
Subhalides of silver, 139 
Subjective phii.IIC of reproduction, 75.5, 

""' Subjective reproduction curve, 814 
Sub.stituent!l, effect of 

on developing agent energy, 362 
on dyes, 971 

Substitution effect on developing power, 
300 ' 

Sulfide, production from thiocarbamide , 
addition oompound, 96, 156 I 

Sulfide tones, color of, 573 
Sulfide toning, 570 
Sulfite, 

effoot, 
on autoxidation of hydroquinone, 

382 
on color of image, 648 
in coupler development, 397 
ongrn.ininess, 462 
on oxidation of p-41minophenol and 

metol, 388 
on yellow stnin, 393 

preservative action of, 382 
production of fog by, 457 
sodium, aa developing agent, 338 

Sulfur, 
in gelatin scnl!itizel"8, 94 
lnbilc, in gela tin, determination of, 96, 

97 
Supersaturation, 

crystallizo.tion of silver halide from 
solution,13 

effect on size of crystals, 18, 19 
after mixing in emulsion nmking, 17, 19 
theory of development , 310 

Supcreensitl1.ation, 1070 
Surface charge theory of development, 

and induction effect, 90, 319 
Surfnoocnergy, 

effect of, on crystal form, 25 
minimal principle of, 25 

Swelling uf gelatin jellies, 81 
(See abo Gelatin) 

Synthesis, 
of cynnincs, 1005 
of dye~, 1)87 

Tablet.~, tricolor, 692 
Tnnning of leather or gelatin, 100 
Tellurium toning, 574, 575 
Temperature, 

effect of, 
during exposure on Herschel effect, 

286 
on fixation rate, 524 
on ionic conductivity, 191 
latent imago forma tion on, 189 
on latent image and photolysis, 171 
on mte of development, relation to 

material, 448,450 
on solarization, 268 

exposure, 270 
reciprocity law failure and, 243 

Thalofide cell densitometer , 662 
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qyes os desensitizers, 1().1[, 

~s. 
&QtilqAAr~nt6, 00,45\l 

"..::.~:~:.·ith silver halides, 00 

" complex with silver bromide, 00, 156 
u fogging ugenl, 456 
in. gelatin, !J.\!l7 
reudion with emuiRion h~lides, 00 

J:~:;U~~~~~~:;1o~~ 9~~54 
ThioCyanate in developer, effect 

gmininc!IS, 462, 466 
Thioindigo, fornmtion nf, 361 
Thioindoxyl o.a developing agent, 359,361 
Thiosulfate, 

attaek on met.allicsilver,515 
concentrat ion a nd rate of fixation, 518, 

521 
dc;Muct ion of solnri:mtion by, 271 
effect on grninin~, 462 
renrtion with t~ilvcr hnlidc,51 1 
solubility ofsilvcr halidcin, 514 

Tl•iOO>ulfuric<:omplexes, 512 
Thr~holcl l:IJ>eed, 710 

stundardiza.tion of, 587 
T ime or appc:lrnnoo of image, 433, 435 
Time scale and intensity sc-.~Je, 241,619 
Time scale sensitometer, 608 
Titration, 

curvesofgcL'ltin, 69 
discontinuous method, 473, 479, 481 

T o\uhydroquinone n.s developing agent, 
343 

Toluhydroquinonc disulfonate, 383 
Tone reproduction, 

gr:u.dientrelat ionsin, 764 
grap!.ieaolution, 759, i(il 
in 110und I1X'Ording, 921 
theory of, 7j;j 

Tones, ~:~ulfide, color of, 573 
Toning, rmz 

by blc:~-Ching nnd redevelopment, 572 
ehemie:ll, 569 
by color development, 579 
copper,5n 
by dyes, 577 
ferricy:mide, 577 
gold, 569 
hypoalum,57l 
by metallie snll-s,576 
polysulfide, r.n 
sclenium,574 
sulfide,570 
tellurium,574,r,7;i 

Toxicit.y of developing agents, 366 

Transparency, 
definit ion, 202, 638 
roln.tion t<lexpoaure, 200 

Tri:uninobenzene ns developing agent, 
347 

Trin.minophenol as devclopiug agent, 348 
Triamino-3-hydroxyphenol asc.levCJoping 

agent,34S 
Trieolortablets, 6112 
Trimetl•yl hydroquinonc, :mtoxidat.ion 

of, 381 
Triphenylmethane dyes as desensitizers, 

1016 
Tungsten sto.lta as developers, 332 
Tungsten standard lamp, 598 
Turbidity, 871, 872 

gminsizeand,872 
mea!lurement of, 872, 882 
OJmeity and, 872 
rell1tion tosharpnei38,8!H 
in st ellar photomet.ry, 883 

Ultraviolet light, 
discovery, 96\ 
in photomierogr:1phy, 37, 834 

Underexposed portion of characteristic 
curve, 209, 714 

Urnnium intem1ifier,.">OO 
Urea, effect of, on cr)'lltal shapes, 27 

Valve, liglot, 925 
Vanadium !llilta as developers, 332 
Vnriation, coefficient of, 50 
Velocity constant of dc\·clopment, 404, 
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Washing (continued) 
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