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_ PREFACE -
“ Owing to the difficulty of obtaining foreign made dyes, a revision
gf the: first edition of: this guhl'xcatmn has been made necessary.
“As the result of an exhaustive series of tests of the products of.

-thfs National: Aniline & Chemical Company, Incorporated, New York..~
City,-it'is’ now possible to recommend a number of American made
dyes suitable. for the’ tmtmg of motion pscture film, and those recom~
‘menided in this Book are in most cases equal in every respect to those .
reviously Cr'btanned abroad. L
To date, it hag not been posstble to obtain a ’thoruug*hly satls— S
"factory blie dye, Alm tinted with the Cine Blue recommended being’ -
‘top Tedy espec:zu]ly ‘before-drying. A more sultable dyf: will no doubt .
g.available in due course. . :
o The nimber of sample tints has been cuntan]ed to’ twelve and
these are; given merely for guidance. It 1s intended. that the various
formulas should be altered o suit individual requirements.”
“The chaptér on’ toning ‘has been thoroughly revised; a number
‘of tones having been eliminated and others substituted.: The formula
“for: ‘the . copper tone’ has been dmproved, -while' the “formiuilas far .
‘Freen-tones requiring the use of vanaditm chloride have been elim=- - -
ated in view.of the expense and difficulty of obtaining satisfactory
-vanadmm ‘chlgride... “With the.samples at preseni on the market it :
as miot been possible to prepare a single-solution toning abat:h Wh]ch R
ould  keep:for: any reasonable fength of time C
Attentmn iz drawn to the new method of dye tofing®’ recenrt]y':_ .
orked put i our Research Laboratory. . This consists in first treat-:. -
‘the film in.ilie copper toning bath-znd- then immersing the. wasghed -« 0
Im‘inva solution’ ‘ofa basic dve, the dye afztach.mg itself to the image. /- » 7\
d-leaving. the “gelatine ‘clear. . Although' specific: directions-are. - 7o
1 far ohtammg five tones: orLly by this method as. furthes dry"es_j i
_avaﬂa!ble, those smtable fur tonmg; purpcrsea wxﬂ be rpubhshed in".”
dug tourses o
“The methad of producmg sulphlde tanes Has been changed to: one" i
s:rnp]e Te-development with sodium sulp'hidﬁ the addition of hypo
‘the” sulphide - solittion ' having heen eliminated: -~ By ccrmmenmng. i
th:thin" posﬂwe ﬁlrn ‘of “the ‘correct density, and- using-a: plain
ition of’ goditm sulphide for rc—dlevelepment satmfaotory trans—
drenttones are obtainable with precxsmn : o

o The formulas for ithe urcm and wranium . tones are the same as. :
the ﬁrst edmon

EASTM]AN KODAK COMPANY
‘ Rocm:s-rm N

'.The patenf nghts tu tliis’ method are bamg sr:z:ured by us, hut :t mny be L :
Teely used ! for' toning motion . plcture fitm mnnufactured by thc Instm:l.n_
odnk Cumpany ’ . : ; .




f-Tmtmg and Tonmg of Eastman
Posztwe Motlon P1cture |
Fﬂm

IN the productmn of métion plcture ﬁlm itis becommg more
common to vary the color of the film either by toning -~
or tinting or by a combination of the two processes.- Toning -
consists in either  wholly or partially. replacing ‘the silver-
image of the positive film by some’ colored compound;: the "0
“clear portions or highlights of the image, consisting of plain’ "= "
gelatine, remaining unaffected and colorless:: Tinting, onthe = -
othier hand, consists-of immersing the film in a solution 'of -~ =@ .
dye which calors the gelatine itselt, causing the whole p1cture S
on- the screen to have a veil of ccnlor over it s

PART I

TINTIN G

In “tmtmg” the. followmg factors must abe taken 1nt0'
'cons1derat10n . . . .

ture of the Dye Employed . T
Dyes are - chemically of ‘two diﬁerent types, amd and'; vy
isic;  so-called ‘acid “dyes are the alkali -salts. of orgamic o
ac1ds, while basm dyes are the chlnrldes squhates, etc of'i e
--orgz_mlc bases. Lo L

For the” tmtmg of ﬁlm only acxd” dyes have been
onsidered since it is ot possﬂale +0-make a complete ‘delecs”

“tion fromn basic dyes alone, ‘which would ‘necessitate ‘the lse: Sl
of ‘acid ‘and "basic. dyeés’in admixture—a procedure hlghly-' e
'undesmable and in many ‘cases. 1mposs1b1e SRS ETe







o dilution.

N Would destroy the dye 1mmed1ately

g TINTING AND TDNING OF EASTMAN' '

Only a vnlat:le ac:1d such as ‘acetic acid should be-ilsed
-since’ this will evaporate on'drying, while the strength ]
the acid in the dye-bath should not exceed 05% or one
part in. 2000, otherwise softening .of the gelatine is liable
to-oceur, espemally if the teriipérature exceeds 70° F

- Tn the case of a bath contammg a mixture of dyes owitig
to the fact that.acid affects some dyes more than othets, a
~the dye-bath becomes . exhausted and ‘the  acid - conten
. _changes, the tint obtained will gradua!iy change also.. It i
- only possible therefore to use acid with- any degree of ‘cer:
o tamty in the case of dye—baths contznmng a: smgle dye

Chetnical Co., Inc, New York’ City.

materially -affect the nature of- the tint obtamed from any
part:cular formula, - -: .

do-all tints. contaunng Cine Blue:.

='and should be altered to suit: individual requirements..‘. ‘

D. The dyes should not fade on’ exposure to" heat or When matchmg any color wew only by arﬁﬁc:al hght :

light and should not be d1c:hr01c or change color on. FORMULAS FOR TINTING AT 65°
Tmt Numher on Chart Avmrdwpms - Mietric. - Tame_ of Tinting .

e 1 Cine Red - £s. 250 grams
- Acetic Acid (G]acaal) 3/- 025 100 grams

Mor eover, the Twear and tear of the ﬁlm should ﬂot be,

| impoired in any way after dyeing, and even after incubating -
“for:48 hours at 212 degrees F.; afterwards allowing the filn
to” hunidify, no difference shoild be dzscermble between_

L dyed and u'ndyed ﬁlm 50 trmted 2. Cine Red =~ ' 8oz 250 grams -

CWater 0 50 gals. 200 Titers 10 minutes
"3, Cine Searlet .- ~ B pzs.- - 280 grams R

E 'I'he dye shouid not be aﬁected by the: acxd ﬁxmg 1 Acetic Acid (Glacxal) 314 ozs. - 100 grams

g ‘bath since any fixing solution accidentally splashed thereon,_'.

“ 4 Cine- Oran e '8 ozs) 250 grams :
- Acetic Acui (Glamal) ‘314 ozs. . 100 grams St
Water . oo 50 gals. - 200 liters © 4 minites. -

/5. Cine Orang’e . S Ttbe o500 grAmS. it
Water - B0.gals. 200 Liters - - 10 minutes.-

. Cine, Yeﬂow T Blozs. s 250 grams L L

CWater ot Dot 050 galse Co 200 Titers o 10 minatés S

; Cine Yellow' - RRR 4 ozs, 125 grams SRR

R T view of the large riumber of tints. req_mred in .com
merc1a1 worl, it is undesirable to keep a separate dye-powde

- for the preparation ‘of each-particular bath, but-rather to-

- prepare the same by adrmxture of three or more dyes. If
‘thiee-only are:employed, miixing must: be conducted with®

- great precision in.order to reproduce any given tint, but this,

- difﬁculty is removed by the use of intermediate colors - Cine Green- . . 7.8 ozs.\ 250 grams .o
“The followmg six standard dyes have been ehosen a o a erG SRS 50 a31§ a0 htﬂ_r? 10 mind ES _
. fulfilling the above conditions as nearly as possible, and by '__“}’;?er reem oo ég _g:i-; e 388 frams T
-+ stitably mixing: soluhons of these, ahnost any des:red tmt_" O i Gfeen 8_025‘ '25:(')"31}:111'15' s
' ma.y be ObtalnEd s SRR L '_ : ' ‘Cine Blue e e ‘8 Ozs: : '_250=';gr'a'm5 R SR .
T . ‘. DR I Z.-Water S . SUg'a.ls 500 e 10 miniites -
NHIHE USEd o Formu.la B Commercxal Name e . ACine Biue. R 8 {.)z.s. i 250gra.ms . s Lo T
Clne Red =0 o ':_".ﬁ"-Senchrorne Blue R S Water 50 alsy <200 litérg. 10 ‘minutes”
.' ol -Scarlet_ <o e Crocein Scarlet: MOO. 11 Cine Blus « o TES grams o een i
'-! ‘% Omange " . Orange A Concentrated CWater o o0 0 S07gals. 200 Diters 10 minutes 0
Gie e Vellow: o L Niagara Fast Yeéllow. Cine Blne. ' 8ozs 250 grams .o sl
S ® . Green " Ammaco Acid Green'Ii " Cine Red. - . . 4oz 125 grams .
o Water: 050 galsl 200 Titers 10 minites -

e s Blue - 0.0 - Buffalo Fast Blue R

Posn"nm MOTIUN PICTUT{E FILM o 9 .
l These d)’es are o’btamable from the _Natlona.l Amlme &' S

. The strength of the' dYeS may VEI‘Y shghtly from batch : b
to :batch, ‘but- this variation is usually so small as mot to .

©.\The Cine Blué: &ye appears much redder by artlﬁmal -
Jight than by daylaght especially’ before drymg the ﬁlm, as .

“The’ following formulas ate: gwen.merely for guldance T

Water T80 gals 200 ters S minges<

 Water © 50 gals 200 lifers 5 minwtes -




' '_'_.'Method of Mlxmg

B hnted since tinting terids to reduce contrast.’

e ening of the gelatine film when used at 80 degrees F 1

©‘stmmer, either cool the dye-bath or use a suitablé hardener

. “the ‘latter may be. incorporated: Wlth the:dye-bath, ther

i - yolumes of dye. solution! I most cases; however, the add

- ‘that in‘order to obtain the same degree of. tinting within a

B “by-partial toning, for example t1nt No 11 glves ‘the effect

Posrrm: MO’I‘IDN PICTUR}: FILM

' '_"_'10' o TINTING AN'D TONING oF EASTMAN

Temperature of Dye bath

- Dissolve the solid - dyes in‘as small an amouut of Hiot

: _water as possible, and filter through fine muslin. Pour hot

¢ water over afny residue remaining, which ‘should only" be

o slight, in order to ensure thorough solution. ‘of the dye; and

- dilute the solutlon in the tank to the. reqmred volume at. 65
: degrees F . : o

Although temperature has httle eﬂ"ect on the rate of'_'.' St

dyeing with the dyes. recommended, when used- without ‘the. -
,adchtlon of acid-it is advisable in all cases to" work at 65t0 "
70 degrees F.‘in order to produce umform results and re-_'
move any danger of softenmg the ﬁlm : e

:'.Nature of Posmve Frlm : '

‘ Only - good snappy posxtlve film - ‘may be successfully e e A e e T R
. In order to duplicate-any particular tint ‘with a given | .
'dye—bath the film may be dyed either by time or by inspection... .~ - -
Dyeing by time is reliable if ithe dye—bath does not comtain i
acid, though if-acidis present, in Hime the acrchty decreases, oL
‘causing a slowing ‘down .of the rate ‘of ‘dyeing 5o that it -
“becomes:: necessary to ]udge the progress of dyemg by' :
;1nspectlon FRRE _ KRR

.~ The depth of the’ trnt obtamed depends on the followm
factots: S

Nature and Strength of the Dyebath

“Except’in special cases’ such as fire scenes, sunset an
: "moonlaght effects, ancl the like, ‘it 18 very ‘undesirable t
- .employ strong tints, since apart from the displeasing: effec

and irritation to the ‘eye, the dyes produce-a slight’ soft  If two or more tmts Df the sarne color are requlred m; e

order to reduce the numiber .of individual dye-baths ‘toia’~ | .
minimum, it is better to vary the time of dyeing rather: tham-= 0
‘to' vary the dilution of the bath, providing the time of dyes

ing for' the: hghter tint is not less than: one” minute;-which = .-
time is considered a minimum for the production’of uniform - -
'results and: for. complete control of-the dyemg operatlons

1% solution.
- :Should it be necessary to employ concentrated baths i

.. This ‘will be urnecessary-if hardener is.employed:in th

- fixing ‘bath after development Jbut. otherwise if: formali
. (40%) be added to the dye—bath to the extent of 1 volu.m

©'to 400 volumes of (dye solution, no- trouble’ will. ‘be: encoun
~2*fered.”- During - the ‘winter months, when it:is-advisable
‘treat all film after developing and’ fixing, with: glycen

“The timie of: clyemg also depends somewhat on th prew—

ous handling - of the film. - Film -which has been fixed ina

‘bath contdining ‘ordinary, ‘ot chrome -alum, “dyes more

"%m{:khlf than tha‘t: treated 'Wlth plaln hypo and hardened w1th
ormialin, ;

' 3ehrmnatmg an' extra: -operation.. ' The ~strength: ofth

glycerine should be. 2% of twWo. volurn es per orie hundre CTEs probable therefore that small traces of alum are

eft'in the film even’after prolonged Washmg, _Whlch serve :

- ‘tHon' of glycerine considerably retards the rate of dyeing,'s 5 a_mordant for. the dye

B The film - samples herew1th shown were. ﬁxed in’ the_,_
egular acid: hypo. bath,so that'if for any reason.the tints
.indicated -are miot ‘obtained inthe ‘time ‘Stated; then either
he time. of dyerng or the drlution ot' the dyebath shoulct be

- ‘period 'of ten mimutes, the concentration of the dye—'batlf_
should be. increased accordlngly R :

: Whien- delicate tints are employed the | effect is’ both t
"\ remove. the contrasty black and ‘white effect,’ and to add:
" touch of warmth to the black deposit of srlver, even i case
- “where the highlights are insufficiently stained to be. notlce—:
" able,. Thé result in many cases is equal-to that obtained:

'Should the ﬁlm for any reason be over-dyed 2 small
portion ‘of the dye may be removed by washing for:10 to 15
minutes, though the nature of the. dyes Wlll. permit’ only™
j-shght rmstakes to. be rectlﬁed in: tlus manner:’ - g

of a’ blue—black tone. .-



_;_}-’-;L;fe of the Dye- baths

L will. revive an apparently exhausted bath ‘though ‘as state

v fime the drum ot rack should he agltated to ensure ‘even:

L : should be given a therough rinse i plam water,

~“small amunt of soliition on:a short lengthi-of film, taking

. L--:.__%ﬁeml light than by dayhght

.0 by mixing Ted and:blue, “arnd. ‘green’ by miXing. yellow and

' 12 L TINTING AND Tomm} OF EASTMAN
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_ _'When comparmg any two partrcular tmts it is usual to e
ay that ‘one is redder, yellower or bluer than the other, a.nd DR

This averages’ about 40, OOO feet per SO gallons of dye i twe may there fore be mat ehe d accor dmgly

-_'_ﬂbath "The baths. may be revived at intervals by the additio
~--of more. dye, though- this. procedure is uncertain and it 1
: 'a-.generally advisable to mix fresh: solutlon :

: horce of Trnt
‘The addition of a trace of acetic acid (1 part in 1000)_’.

Almost any . tmt 1f delleate may be employed w1th ad—f:'-.:_‘ S
‘yaritage, though for géneral use those ranging through pink, = .
ose; . orange, yellow, ‘pale green and pale. blue are to be o

" above, it is only advisable to ‘do thrs in the case of bath
N ecommended others are’ for spemal purposes

i contzunmg a smgle dye

8 It s always des1rable to obtam harmony in color, SR
: aspecmlly when cotibining tinting with- toring, 50 that the:. s
bmbmatlon is pleasrng to.the normal eye. ' o :

Method of Procedure

: ‘Either the “drum or raek method may be employe ;
: _and in either case after dyeing for ten minutes- (during which

- For local. tinting: and hand colurmg, the ﬂbDve dyes ate
lcew1se satrsfactory i ‘ e A
ﬁ"dyerng and prevent accumulation-of air: bubbles) the: ﬁlm

Before drymg films on racles it is ‘advisable to’ set th TROUBLES IN TINTING

.- rack at a slight angle for a few minttes, to enable the surplus
L water to drain. off more readrly through the pérforation
If drums are used for drying it is'advisable to remove th

”treaks and Uneven Colonng
'-_surplus water: by whrrlmg the drum previous 'to  dryin R

B Ca,uge Sl _ S e e
a Grease on the ﬁlm Never pro_]ect ﬁlm before tmtmg G
b, :Slight bleedzng and: insufficient squeegeemg when on -

the drymg rack. Always carefully Temove - any “stirface
rsture from the ﬁlm w1th a. damp chamors, before drymg !

. 1f uniform results ¢ are to be ubtamed film should feve
be passed through the prcnjeetor hefore elther tmtlng of
_;‘tonmg . : o RS

.::'_.'-_HOW to Obtam Intermedlate Tmts i ludge m.the Dye bath i _ ‘
- Thls 1s due to the preerprtation of the dye by small traces -
f -_alurn or iron in-the ‘water: supply.  In many localities =7
ater is purified by adding: alum, and only the smallest trace i
eed be present to throw some Df the dye out of soluhou i

LR The twelve tants above dre glven merely as examples,
i other tirits may be readily obtamed by making a trial with

- care to- match. the tint’in artificial light and. not by daylrgh
- “since any dye containirig’ Cine Bliie appears redder by arts

F rothmg of the Dye-bath

“This. oeciirs: only when tinting "on the drum w1th Clne:"'-'
carlet, Cinle: Orange, and: Cme Greéen, but no. mconvemence'v
wﬂl be caused 1f f:he drum is. revnlved slowly SR T

cLe 7 When- matehrng thmlc of the tmt as bemg made up .of
o _'_one ‘or mbre. of the: ‘colors,: red yellow, and blue.: Colors
" stich'as orange are made by mixing yellow and red, violet

~“blue, . Browns dre obtamed by rmxrng all three- colors recl '
yellew, and blue 1'. s ES S




PART II
TON ING

_:'As distinct from tmtmg, a toned maage cons1sts Bt a{__ :
olor image ‘embedded within a layer of colorless gelatine,
.s0. that Whﬂe the h1gh11ghts are. clear, the shadows are_
E'colored '

‘The colormg matter may consist of an morgaruc coiored'__ iR
ompound or a dye, or of a mixture of both, and by Wholly-____ P
- partially replacing the black and white: silver | image by -
ne or moie of these substarices, a ‘colored image is produced e

Tt is, of course, 1rnportant that the colored ' compound.
chould-be. as transparent as possible ‘sa-that the full tone .=
will:-be apparesnt on proJectlon In this respect, while sbme” =
amples of toned film appear colored i the hand, they pro~ .-
uce a substantlaliy black and white iniage on-projection; so
hat when judging any partlcular tone, it.is: absolutely neces-
ary to view the i image on the screen:.

L Of the varlous inorganic colored. compounds, the metalhc'!
errocyamdes are. the most sultable for tonmg purposes of_;
Whu:h -

Iron (ferrlc) ferrocyamde 15 blue,
Copper ferrocyanide is red, and’ L
Uramum ferrocyamde is reddish brown

Itis the Ob_]ECt in. toning - to- replace the metalhc silver
omposing the -image ‘more ;or . less ‘by. one of:the above'_'
ompounds . or by a- mixtire of these In tlns way mter'
medlate fones are’ obtamed oL 3 : :

.-Tomng may be eﬁected elther by a smgle solutmn process.;
F - a two solutlon process : :

_ W‘D Soluuon Process

This -consists Of first corwertmg the stlver unage int
ilver. ferrocyarude by a suitable bleaching: bath, thoroughly
washing, 'and aeting . ‘upon the’ ferrocyanlde imdge with-a:
metalhc sait usually in presence of an’ at:ld ‘the’ metalhc.




o presence of the gelatine of the film; its state of divisiofl:and”

' stant in order to obfain uniform results. © With such single

" are comparatively unstable and’ require care in their use

i satisfactory method of prodicing.a dye ima'ge_woul_d-:b‘e.‘t;hé-
" ideal 'method: for toning purposes. .. - R
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ferrocyanide being produced by dotiblée decomposition.  The:
_ .reaction; however, is never complete, so that the image is
" mixed with undecomposed silver ferrocyanide which tends
‘to make the image opaque, but at the same time it also adds
" “hody™ to the latter, -Providing allowance is made in the
- _original “positive - for ‘this intensification, good tones are
- obtained. = (See Tone G.) Do

of mordanting: certain basic dyes, :so that when they are
immersed i a. solution of ‘the dye the latter attaches itself-
to the mordarit,. which in turn becomes colored.. '
-~ The most suitable dyes for dye toning are those which -
do tfiot: feadily dye gelatine so - that'on immersing, say, a
sample of copper. toned film in a wealk solution of the dye "
S _ containing’ a little-acid; the'dye becomes mordanted to the:
.Sl_nglf_: _SOIUFIOD Pr.ocess. R : L main colorless, the resulting tone being a ‘combination-of the:
“Instead of the two separate baths used above, a single color of the toned film and the dye. L
- solution may be employed: consisting. of a metallic ferri- . Full particulars ate given under tones J, K, L, M and N.
‘cyanide: dissolved in a suitable solvent (say, an alkali salt I z T
of ‘citric, “tartaric, or ‘oxalic acids) in-presence of an acid: ' : -
and certain other-salts. .- = s
- ' On immersion of' the‘ positive filmi in"this solution the
. silver image .is converted to silver ferrocyanide, while the
‘¢oloted ferrocyanide is formed simultaneously and combined
. Ineither of the above cases in view of the fact that the
metallic ferracyanide is deposited in-a colloidal condition in

Nature __o_f.th'e Po_sit_iiﬁi_ fo be Toned o

tdfti?ag__w'itim.positiﬁé film of the correct density. - . R
* Three standards of positive film have heen chosen: Thin, |
Mediim and. Normal. " (See chart.) ' The “Thin” and

; . . : . Rt exposire ‘and . a shorfer time: of ' ST .
the nature of the tone are’ usually affected by the presénce posure 2 shorfer. time of development..

of certain salts, changes-of temperature, “concentration - of
- the baths and other factors which must be maintained:con

i1 any’ particular case will soon be'learned after a few tridls. L
" “'baths it is possible to secure tones which are unobtainable Natu're of thé'..’_.]f.)e\féio:pér' o
- ‘by’a two solution process, though as such single solutions ar NSRS
* | sensitive to- light and rapidly. attack foreign metals which
may be present in the shape-of faucets; etc., such solution:

" Any good Elon-Hydrochinon, Kodelon-Hydrochinon, ot -

S o wDYRTTONING i Obt_?.u_]‘?d'f};-..__:_'__-_ SR e
i e e i o || o o e ey ht the devloped flm hosid
* pounds available for toning purposes, it is possible to obtain.
anly & limited range of tones by the above methods: .0
. T view of the possible wide rarge of. colors obtainabl
" by the use of dyes, it  has ‘long - been " considered - that

renew:the devéloper. . n

7 As a result of récent work in our Research Laboratory,
it is'now possible to recommend such a method of toniing -
- which'.depends upon’ the: fact .that certain inorganic com--
".pounds, - including -copper ferrocyanide, have the property

and: Hydrochiron “without previously ddding. a-portion of -
s_ulphi_te. to prevent oxidation. It is not advisable, howeéver, .
to-add: the whole-of ‘the sulphite ‘o the Elon and Hydro- -

image, while the high-lights consisting of clear gelatine re- -
- Since mois't tpning-ﬁl‘_;}de‘és’és éi_thé.r:iﬁté’n_sify or reduce the . S
origindl image, in-order t¢- abtdin uniform results; commence - -

“Medium” standards are” obtained by giving a slight over- - T

" The exact degree of intensification which takes place’ -

straight’ Hydrochinon: formula will give satisfactory. tones,” e
though in the case of Tone G an Elon-Hydrochinen devel-7 0
oper ‘is essential in order that a rich olive .color may be .= -

be entirely free from fog, sirice a thin veil becomes intensi--
ed in‘most of the toning 'processes. . Fog may be caused by... .- i
- (a) "Oxidation'of the developer; rioticéable by thebrown . - -
coloration produced after con_t_inu_e'd_':use;:'-j'-_’I'h_E: remedy istd . N

e (b) Cafﬁlessness1nc0mp0und1ngthedeveloperThe s
sual. mistalce ‘consists: in adding. the carbonate to'the Elon' . : - R

hinof in the first place, otherwise the Elon may precipitate:




" Except in those cases where it is recommended to revive'the’

" bath by adding more acid, it.is fiot- advisable to modif

. degrees F.

" minutes, so that in a shorter time intérmediate tones .are:

usually necessary to commence toning with denser film than:
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'.E_I_‘-'{[i:"{ing"thé develdpér' with _wé..-ter'_w.hich ‘is too warm Wlll
'(_J'fte'n'cguse fog. L S . Ll
e} The presence of copper, brass; and tin; the fimes:
- from:sodium sulphide, etc., in the developing baths are tob
©strictly. avoided. A salt of copper if present- only:toth
extent of one part in-10,000 will produce fog on cine positiy

r in-a‘diluted bath for a longer time. In order to reduce
e number of individual tonmg baths to' a minimum it is
dmmended to vary the time of toning rather than to vary
e dilution of the bath and: to judge the tone by inspection. -

e

ispection is nécessary in-all cases except Tones F and G.
- Before commencing worlc with any bath, it is- advisable
AT 'to make a’ test'on a short length. of flm, - - :
. This operation should be complete and, if ‘possib]
. carried out in two consecutive baths and followed by -thor
- ough- washing, otherwise uneven coloting will ‘result. R
. In order to eliminate any possibility of uneven ‘toning: it
- is always advisable to tone immediately after washing:an
- before drying. c I

Permanency of Tones

The ﬁ_érmﬁhéné:jf. of the tones prodﬁced lérgely depéfnc'l's

‘though in the other cases, where more. or less. sitver ferro-.

BN R nent, being somewhat soluble in hypo and affected by fumes

-+ "Control m'_Tonmg SR : L SRt f sulphuretted hydrogen. : R TR
.. As.in'the case of tinting, the nature of the tone obtained _

~'with the various solutionis depends on'the following factors _ 3 _ : _ I

B ' ' ' onate; so-that the toned film. should not be washed for too .

Jong a time in-water which is at all inclined to be alkaline.. -

-.In mo.case however, if the instructions are carefully

a. The nature and . dilution of the toning solition,

the composition or dilution of the various solutions, as th
L have beeq ad]usted to g%vej‘:he_ ._b.e_.st résm S e wedr and-tear-of film which has’ been toned by the -
o bl Temperature -of toning: L : : e e

o In most cases a change of temperature from 6010 7011 of 't tion ‘of ‘most: or ths 0
_dégrées F. has merely ‘the ‘effect-of :charging the time: on'the gelati dvisable, especially during the winter -

toning: . It'is advisable, however, to maintain the tempera
“ture’ of the various solutions.between 65 degrees and .7

the' usual 2% glycerine bath - after toning:

- Should film haye to be'storéd-for long: peﬁodé_ of t:me, i
toning: is ‘inadvisable,’ nor is it ‘advisable to. tone. valuable .
film unless’ duplicates’ are available, w0 o i

- The fife of the toriing bath has been-carefully investigated
in‘eich ‘case, the'te

e Twmeof towing. o T s

- Except in-the .case of tones F and’.G when tonir
- proceeds to-a:limit, the nature-of.the tone: proditced. viries
- with the-time of ‘toning, reaching a limit in from 10 to 15"

- prodiiced."Sinee most of the toning pfoées's;és”i_ntgns_i:fj :ﬂ-'{e_'.
" original-image, if an intermediate tone ‘is’ required, it is.

and without interruptior. . ... e e
i In all cases’it is false economy to exhausta toning bath- . -

-7 when: toning is'to be ‘catried to the limit. ~See’ tones B, C
coand D e
.. ‘When': producing intermediate’ tones, ‘it “is- therefore:
" possible either to- tone it the normal bath: foi-a given: time -

the chemicals émployed is insignificant compared with'the.
value of the film being treated. ~ . o0 e

ince the-strength of the toning bath falls off with use,

on the care exercised ‘throughout the various operations. = S
- ‘The silver-sitlphide image may be considered permanent, . 0.

cyanidé is present; the toned image is not absolutely perma- -

. In'the case of the iron and uranium tones, the colored =~
ferrocyanides are dissolved. by alkali sich as-soditm ear-

ollowed will-the. toned image deteriorate during the active -,
life’ of ‘the film. - Moreover, .so far s can. be ascertained, -

months, ‘to imméise the film for three or four minutes.in -

1 i rm“life" being ‘considered as the total
length ‘of filmi ‘capable - of ‘ being ‘toned. by a- given: volume -~
of fresh -solution ‘when toning’ is- conducted. continuously ..~

‘thie limit-and this obtain inferior tones, since the cost of

+ Since the figures :g"iwfén'_rc_:pr'e'éeii't the capac:lty of the bath Cat
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~viding the baths are kept covered as far as possible whep:
- not in ‘use;, to exclude light, and providing no- foreigy

~“contact with the solution.

- methods should as far as possible be employed, although i

o production of sulphide and blue-green tones

. aré sensitive to light, the ferricyanide being reduced to fer-
. rocyanide.. Therefore when not in use the tanks should ‘he:
" carefully covered so as'to screen the solutions from sunlight;
~ .o It is-also very imiportant that no métallic surface how-
- ever small should come in contact ‘with: the solutions; any

- metal pegs on the racks or pins used to-hold the film together

. will ‘gather the tone in preference to the film, causing 'the
.+ formation of sludge. Plain wooden racks with or without -
-~ wooden pegs should be used, and metal faticets replaced :hy-

~ atany time, it is due either to incorrect mixing, the action
~rof light; or to the presence of foreign: metallic suibstances,

L Toneﬁ ;.'Red.'(.(:dpp'e'i') T
" Positive. Emploed—Normal -

‘miniite, bathe in the following:: ..

" Copper stlphate .. 1 b1l ozs. §00° grarms

1+ Dissolve eachmgred1ent 'separately in as’
-7 - possible,. mix the filtered  solutions: so” obtained’i 1

~given, and dilute to the required volunte! - The solution: NEE L :
fained should be. light green in color and perfectly expedifiously compounded:
... The:ammonium carbonate should be almgst transparentian
- ree from white powder, ‘and should "be

for toning under the best conditions, they only apply 'ﬁro water, while -the ammonium citrate employed should be
neutralize the ammonium carbonate and affect the resulting.

metallic surface, however small, is allowed to come inty tone. - The free acid is: usually citric acid, and should -be

. As ‘mentioned above, single solution’ baths are ‘not i
“terided - for occasional use. In such cases two-solutiog

i.ndlcator.:-:. T L T
. Temperature of Toning—To obtain the best results the - -

temperature of the bath:should be from 65 degrees to 70

degrees  F.- o e e e e

~ Time of Toming—TFive to ten minutes, .
T’iﬂle:t_)f quh,iﬂg_":“lo_miﬂﬁtés_. L | .. L e L

Life of Bath-—With vsc the bath precipitates'a brown . -

‘has' only been possible to recommend the latter ‘for th

Stability of the Solutions - St
" All toning solutions containing potassium. ferricyanide

he solution’ will fone about 10,000 feet of film. |

wise if the film-is frequently examined; cspecially during the E

rst few mip11t§;_s of toning, streaks ar,e__liabl_e to oteur: o
.. ToweB. .

Tong B Red (Uranium) -

'p.;'if_i'z)e.'E#ﬁploj;éd%—Thin. T

Immefsg' the: in_rf:_ll'_.?_i_va_s}'a'é&' ﬁIm 111 ‘the '-_fo_ﬂiowing' :

wooden plugs. . ol
If any considerable amount of sludge’ forms in the tank -

it e T Avoirdupois’ s Metric
. Uranium Nitrate- (Newtral) o163 ors 500 pramy
- Potassigm Oxalate (Neutral) . 1614 0zs. - 500. gram
»: Potassinm Ferricyanida - -7 < B3 -ozss - 200 grams
- Afnibnium, Al 0T 244 1bs. 1200 ‘grams”
-Hydrochlgric ‘Aeid 109" et Lauare 1000 eeln
Waterto 0T s R 00 e

ix in the order given,: ‘The:solution obtairied: sh

Adfter immersion of the well washed film in water for o

er-fé'ct_ij'ri-glear_: and pale-yellow in:color, I s
In view of the fact that the nature of the tone is fn
uenced largely by the: dcid:content, /it is very. imiport

t’?ﬁi&jb.e

" Aveirdupois - Metrie -

e monium citrate (nettral) +5-1bs:: 3.0zs.. 2500

L Potagsinm ferrieyanide. - [ 5100h

- oo Ammoniuncarbonates
“-Water'to .

b 11 ozs. anium nitrate should contain no free. dcid,"dnd
£ 2y ‘be assured by neutralizing a solution with:dilite” -
iauntil 4 slight permanent precipitate i obtained. .

‘convenient: to.keep ‘Stock solutions of the ‘ahoye
10% - solutions) - from " which . a’ rew. bath':may be’
iously compo A-10%: hydrochloric acid: soli=" -

e containing 10 parts by volume of the concentratéd

‘in as: er 3
n-the’order

80 ‘volumes of .the final ‘solution, L

‘dissolved “in ¢ol

. Postrive Morion PreroRe Fira o 1

neutral. - Most ‘samples contain acid, which acid would: "

neutralized with ‘a - solution- of - ammonia’ ‘usitig litmus -as’ -

ludge of copper ferrocyanide, and in consequence becomes | .
weaker by virtue of theloss of copper; though 30 gallons of -

. It is necessary to keep. the film entirely” submerged in CR
the tanl;, ot constantly in motion’ when on the drum; others" “:

ant =
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Tempef aiure of Tanmg—65 degrees to 70 degrees F
_Time of Toning—Ten minutes. '

Since this and the following single- squtlon methods of '

' j.:.'-_:t'onmg produce a marked intensification of the silveri Image-—
- " which  intensification’ increases with the time of toning=-j
- follows that the nature of the: toré changés with time alsg

“red. dur:ng this time.
It 'is therefore possxble to obtam mtermedlate tones b
'Wlthdrawmg the film from the bath at shorter intervals
though in such cases the contrast of the original black an;

~toning - very little mtens:ﬁcatmn talces place

L (See tone
- C a.nd D. ) NPT

';'.'TW?IE of Washmg—-Ten to ﬁfteen mmutes

. -of fog, but this has no effect on projection. If the bath'is
“ L worldng’ correcﬂy the yellowish veil is only ‘just perceptible,

. "but-if-appreciably visible, then either ‘the film was fogged -
clurmg development or the bath was not compounded COr=":
rectly. - Washing should:not be garried out. for too long a

period, especmlly with water mclmed to be aikahne, becaus
the toned 1mage is- solu’ble in: alkah

R F1fty gallons of. soiutlon W1ll tone about 5000 ‘Feet
-' -'_lﬁlm without any appreciable change in-the tone; after which

" oteothé rich tone tends ‘to flatness as a fesult of 'a deﬁe1en
‘o of acid in the bath, At this point the bath- :may be’ revive
-+ byithe further addition of dcid to'the extent of the origina
. lamount, when a further 5000 feet may be ‘toned.: . At thi
rigtage’ the richness of tane. falls oﬁ rapldly and th‘ }
: "'should be thrown' away. :

o Used: 1nterm1ttenﬂy over a perlod of several days
11fe of ‘the ‘bath is- apprommately the same. s

ST Withe contmued uise a'slight browriish ﬂocculent_-
i tate may form in the bath; but’ this should ‘only" be’slight

3_.‘__11ght or by contact Wlth a metalhc surface

- The comp051t10n of the bath- has been o ad]usted that
“the ‘maximum effect i is produced in about -10 minttes, the -
'/ tone passing through a series of changes from . brown fo.

e “white film should be adjusted accordingly, since with slight’

... The highlights” will become -clear. in" the above tlme -
'though a thin yellowish brown veil may rémain in the clear
“gelatine das a result of ‘the intensification of ‘minute traces.

: ~otherwise 1t s . causéd by incorrect mlxmg, the actlon of'
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: S TONE C

sze C_Red Brown (Uramum)

Pa.ntwe Emplayed—Medlum

“The toning formula employed and the mstruetmns to be S
followed are the same as for Tomne B, the time of toning ..
bemg about 5 mmutes at 65 degrees to 70 degrees F ' a

_ ~ToNE'D
Tone D—Brown (Uramum)
Positive Employed—Normal

‘The toning formula employed and the 1nstruct10ns to be R :
- followed are the sdine as for Tone B, the time of tomng '
bemg about 3 mlnutes at 65 degrees to 70 degrees F..

~This partlcuiar tone is obtained by su1table mixture of + o
~red and blue toning solntxons By varying the proportions. L0
of .these’ ba.ths, tones varymg from red to sepla may be -
obtamed

o-The followmg is only orie. of the mamy tones produced by ~
this method. - Increase in the proportion of the n-on hath T
makes the: tone colder, and vice versa.
_osztwe Emplayed—Medmm '
'-"Irm_nerse the 'well washed film'in

-/ Solution for tone B (red brown) 5 vols
._-_:;Solutmn for tone H (biue) 1 vol.

l::The mstructlons regardmg method of proeedure, Tife of
bath et re exactly the same as: for tone -

Posz_twe Employed

~With 4 thin® pos1t1ve a ‘warm brown tone is obtamed
whlle w1t11 denser ﬁlm the effect is-that of a blue-black: _tone :

P : : A.VO[I‘dL‘lpO!S Memc :

A Potassmm Ferncyamde " 8.1he. 5 0zs.; 4000_ grams
“Potassiam Brom1de B0 21hs 2 Dzge 1000 grams
W : : 50 gals) > w00 200 liters oo

. '1000 grams: -
R 200 1_iters;':: T

0 gals




: B 'I:*_'er.ric‘Alurn“(Ferri'c Am-

.0 parts:where the solation drains’off ‘the film. ‘Tt-is also im-

24 - TiNTING AND TONING OF EASTMAN =

A trace of irom. in the sodium sulphide will do no hars
providing the solution is boiled and the precipitated AToE
_sulphide allowed to settle before use. The well ‘Washed
© positive 15 thoroughly bleached in A, washed for.5 mimita
- and immersed in solution B until the film is thoroughly tone

Temperature of Toning—65 degrees to 70 degreés F-
Time of Toning—TFour to five minutes, B
Timte of Washing—Ten to fifteen minutes.
Life of Baths S R
The toning baths A and B are comparatively stable and
~will keep until exhausted. _ o R
ToNE G

Tone G—Olive Green (ifon) _ _
Positive Employed—Thin to medinm. -

The best tones are only obtainable on film cle".'rél'i.:):]'pé;l in:

- an Hlon-Hydrochinon developer. Thoroughly bleach: the
well washed film in: . o
C _ o - Awoirdupeis - - Metric - R
A, Potagsium Ferrieyanide - 20 lbs. 12 ozs. 10,000 grams; %
Ammoenia (concentrated L
S - 14 gal © 2 liters:
Water to 30 gals. 200 liters ..

- Time of Bleaching—Two to five minutes.

. After washing for 10to 15 minﬁtes,_tmn'g in the fblh_::ﬁit:nng;

* at 65 degrees to 70 degrees F.: =~ . - B R
' S ' Awvoirdapois - '__M_étlji'c' -
~ monium Sulphate) T4 Tbs. 2 o, .'__ZOOO‘gram'sf
-« - Potassium: Bromide - - 2 lbs. 2 pzs, - 1000 grams
w7 Hydroehloric Aeid {eon- " 0 oL v
S centrated) NS 13 ezs o A00 e T
o _W_at_er o | 50 gals. . 200 liters
. Time of Toning = e T
- Toning should be complete it from 3 to 5 minutes.
“Time of Washing—Ten to fiftees minutes: - 00
.. If the highlights ate stained blue, or if the.image 0
completely tone in the shadows, this: is due-to insificient.

washing afier bleaching.” When bleaching, “it-is important.
©. tovexamine the film as little as possible; otheérwise streaks:

- are liable to be produced due to the action of the air at those:

portant'to tone immediately” after bleaching and washing.

‘Solution B, .
away- “..

:_‘_Z__‘Ibné.'H:_.I'?:lﬁe_'(Ir.'on'): o L e S
LPositive Employed - Thin or Medium, according to result -

Each'of the solid chemicals should be-dissolved separatel
cool, filtered into the tank strictly in the brder given, and
Hons are’ followed, the ‘bdth: will :be-a pale yellow color;
perfectly clear, and. will remain so for a.considerable perio
vill ot
‘clear. cvery ‘slightpermanent’ yellow coloration. of ‘thei

clear: gelatine will ‘usially “occur,: but”should ‘be. only just’

during development or the bath’ was not 'écmpnuﬁdgd;.cd;-; Sits

ol POSITI'VE:MOTI'ON-PI_CT'T'JRE-FI'LM' L I

ath keeps fairly well, but if it shows any signs of weaken-" . - [
ng; it should be revived by the addition of a further quantty -

i ammonia equal ‘in ‘amount to that origirially used. - If so - -
evived at intervals,”50 gallons will bleach 40,000 féet of

Im before exhaustion. T IR

Fifty gallons of solution B will torie 30,000 feet of film
without further dddition of acid; when it should be thrown . .=

desired. - R
. Tone in'the following:

Sl 0 o Avolrdupels L Metrics
.. .~Potassium Bichromate - - 75 grains . .5 grams -~ 38

- Ferrie ‘Alum - (Ferrie am-. " o 0 000 Sl
© oo monium sulphate) . . [ 8 ozs. 85 grs, .- 250 grams... .0
- Oxalic Aeid. Sl by 4 pzs, o 600 gramis
. Potissium Ferricyanide - 634 ozs, - - <7200 grams’ ;o
o Ammonivm Alum 002 1hsr 2 ozs, - 1000 prams-
-Hydrochlorie ‘Aeid’ 10% - * 614 ozs: ... 2000 ¢

CWater to o e B gals, 200 liters .-
~The method of compounding this bath is very importan
~d 'small quantity ‘of ‘warm water, the solutions dllowed 't

the whole dilated to the requited volume.. Tf these instruc-

Time of Washing '~

‘Wish for ten'to fifteen minttes until the highlights are

perceptible, when it will have na effect on’ projection: ; If the’. :
highlights are stained ‘blue; then either-the film ‘was fogged "

tectly. " Washing: should ‘ot be carried out for:t0o; long'a




E modlﬁeatmns

" color. -

R and after Waslnng for ten mmutes Jmmerse m the follow__ g
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sze o_‘f Tonmg R L

I'We fo ten m1nute5, accordmg to depth desmad _
Tempemmre of Tamng——-65 degrees to 70 degrees F

Time of_Washing-- S : .
- Usually. only: a- shght rinse in Water is. necessary' I

. perlod eqpemally W1th water 1nchned to be alkahne becausp__
_.the toned image is soluble in alleali, i

mee of Bath

If the acid is renewed to the extent of the orlglnal amount
.- ‘after toning each 5000 feet, the bath is capable- of tonmg
- 15,000 feet per 50 gallons of solution. :
‘If even after revival, the tone remains flat, the bath 1s:
" exhausted and should be thrown away.
© . After contiriued use, a slight bluish sludge W111 colIect
* in the bath, but this is not harmful. Should this form.
- however, to any appreciabie extent, it is due either to incop-

- rect mixing, the action of light, or to contact w1rth metalhc-
"surfaces

r tenl minutes or untit clear. - Stained highlights aré caused
ither by insufficient washing after ‘toning, too strong a dye—"
ath or-an mcorrect amount of ac1d in the dye-bath..

TONE K

Tone K—Orange (Dye Tone)

The' instructions are- exactiy as for Tone J, substltutlng-.
he foIlowmg dye-bath

. 'ToNE’ I
. Tone I—Pale BIue (Iron)

i e Asvotrdnpms Metrm ..‘: -
The instructions are as for Tone H with the foIlowmg : o o

o Chrysmdm 3R (Natmnal
- Anilinie. and:. wChemmal

L ppilige A wLT T L
< or Chrysoldrm v (Extra) .2 pzs. 320 grs. 80 grams -
 Positive Employed—Normal. R " Agetic Acid (Glatal) =32-_ozs._ T 1000 e
‘Time of Toning—Two to four minutes accordlng to depth c Water to. o e 050 Bals. .. 200 liters:

"of tone desired.

TONE L

Tone L—Vlolet (Dye Tone)

The. instructions are exactly as for Tone IE snbstltutlng
he followmg dye—bath :

N EW TONES
_ - ToNE J -
IZHTone J—Red (Dye Tone) '

U h i A i. ; _-Avotrdn-pols_. . Metru: o
S By first toning in Tone A, Washmg, and then immersi '; inﬂme m;l;:& hhiﬁﬂ?ﬁl R e LT
i .__j_the copper toned film in an ac1d solution of a hasic dye; th 1. Co, Ine : LT G 320 grs 80 grams .
~dye s mordanted to the toned 1mage, thus modzfymg the ' Acetiz. Actd (Glaclal) SR ozs.c 1000 el

Water o~ s 50 gals L7200 Titers ¢
- Nature of Posttzve—Medmm e .

' : ntermed1ate Dye Tones
- Tone for five to ten mimates in so!utzon as for Tone A,

'dye—bath _
o : A:erdupols Metnr.-
i Safranme A (Natxonal Lo _
0 Aniline and Chermcai '_
~Coy, Ing) 7 ozsic L 200 grams :
- Acetic Acid (Glacml) “32 ozs o 1000 ce.
Water to . o -850 gals, v 0 200 liters :

10115 mtermechate eolors rnay be obtamed Just as 11‘1 tmtmg i

L

he highlights are stained, the film should be washed for five .'

'I‘he depth of the dye tone is determmed by the tlme of T
1mmer51on both: in'the copper toning bath and in the. dye- .
athi - Pale tones may therefore be obtained either by giving @0
i-shiort bath in. Tone ‘Aand fully dyemg, or by toning for .
longer time and giving a short immersion in the dye-bath - -

- By mixing the dye—baths T, K, dnd L.in- varymg propor= Fy




- but the’ shadows only. partially, washing

- In this way a double tone is ohtained, the shadows
e '_'-de_l_i"k.blﬁe and the half-tones reddish brown. . S
< By immersing the film: toned. in- this -manner in

.o Considerable, judgment. is necessary, However, in "_éh_oo_s
© ing suitable tints to. blend with any given tone, = .

o8 TINTING ARD ToNING oF EAS;i‘IMAﬁ.'.:::Z
L .. “‘ToNE M e
- Zone M—Tale Red (Dye Tonc) . S " Tones A, B,C, D, E, F, J, K, L. Tints Nos. 2, 5, 6.
E ._Z_-’aszt-we_ Em;blo;\wd-ul_Normal- S Tones'G, H, I Tint almost aniy delicate shade. ...~ -
-~ .Tone for ‘one to two minutes in Tone A, wash for ' ' '
minutes and' then immerse in the ‘following dye-hath.. >0
- Dye solution .for. Tone J, one volume. . B
. Dye solution for Tone K, one volume., .0
. When the desired torie is obtained rinse until the high

. lights-are clear. : should: be- diluted accordingly. .

tinting toned film, the color being ‘applied either by hand . .
with-a briish, or by stencilling: . -~ oL e

Compound Tones’ o
PR ToNE N
o T_'ané"N;Ccp'pér-ircm—'Djre Torié, N
~ o By first pattially toning' the: black “and white film
“(Medium) in Tone A for three to four mintes at 65 degrées
- to70 degrees F., so that the half-tories are ‘completely toned
1t the s for-ten -minttes:
and . then completing the toning ‘process in the blue toning:
‘bath H, the residual silver in the shadows is" toned blue
appearing.

Equipment | g
The '-.équipfﬁ.f:ni-'*_"I_ie'eéé'sdfy:-_fdr syéteiﬁa-tié tintingand -
toning is essentially” the:same ‘as that required: for develop-

would cause development fogrimmediately. A
©The “druni” System, on-account of the éxpense invilyved

o Chrysoidin  dye-bath as’ given under Tone" I, the dve syt e i ML e R g 1 : =
‘njq%anted._.toy the half—t'ogriie's “which contain c'nppe'ff"fséf though ‘for operationon a small scale, a small wooden drum

reyolving in a shallow woodén tank is most efficient ‘and

SR cy'q_r'lide; plfo'di:ci_ng the"effect-_indi(':atéd.‘ i Vo :

economical. ol e
‘When the ‘tank.a d.:’rack'f'éyéfém‘;is'--_e_z_r”ip!oyéd-, ‘thertanks i
shoud ‘be of slate:or other resistivé material, ard have .an..
n in'the’ form of ‘a hard-rubber stopcocl

Combined Tinting and Toning = = -

' : outlet at the bottom in ; .
or aplain wooden ' plug.: * The racks or drums may be of "
wood, -but if ‘metal” pegs are employed :6n the racks they
should-be coated with acid-resisting ‘paint-stich as asphalt,

- ;. In miny cases pleasing effects may be obtained by tinting
* filn. which has already been toned, the result being that'the

- clear ‘portions - or highlights’ assume ‘the ‘color-of thedye

- while the shadows and half-tones project a-tint intérmediate
- between that of the dye and the toned deposit. .

will cause contamination and effect a precipitation of sludge. -
| The frames should nof be interchanged ‘but kept separate::
either for tinting"or toning to prevent contamination of ‘one
bath with racks previously employed in‘another. " This alsg
applies. to'the small drum system. ‘For instance, d pink tint
would be ruined by using a racl which had previously been - -
- immersed in a’deep blue dyebath, tinless “that particiilar-

. Fhe most-successful combinationof toning ‘with nting
is in"the production of "sunset- and- moonlight-effects: over:.
- water, by first-toning blue and then tinting orange; red-or.

coyellow. e DT T R e

.. Positive Morron Prerure Frm - - 29 S

The following combinations will cover ‘most cases te- .o

It is.considéred unnecessary to illustrate every combinas~
on.of tone and: tint'above; so.that only typical ‘examples 2

e given. It must be noted that toned film (except todes - -~ <
A-and F) absorbs the dyé more quickly than untoned film, -
s0 in order to duplicate appended samiples, the dye-baths .

. Very pleasing effects may also be obtained by locally .

ent, consisting. of -the -usual tanks' and ' racks-or Small -+
drums, only it is: advisable that they should be .ised - for -
this prpose exclusively and, if possible, occupy a: separate =
room to exclude any. possibility of .contaminating the devel-.
oping . solutions by the copper:or sulphiding bath, which ' o

in appdratus-and the larger space required for manipulation, .
‘not to be recommended:for tinting and ‘toning: operations,.

since the presence of any metallic surface in'the toning haths - -
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. tack had been thoroughly washed.. In the case of delicats

' tinting, -however, no:harm is done providing the -tacks

- have beer previously coated with the following waterproof
varnish : P S i

: : -~ Metric ¢
: _ .- 1600 grams
v~ - Carbon tetrachloride -~ -~ 10 gals. - 40 Titers -

. Before treatment it i prefersble 1o fmerse the acle

Sl - Avoirdupois
< ooHardparafin 0 000 D314 Ths.

. solittion of hydrochloric acid for two or three minutes, wash
“ofor fifteen midutes and thoroughly "dry. - The  well-dried

1y The varnishing should be repeated at intervals. . .
Mixing Solutions . = - - e
. Develapers, toning solutions and’ dyes should be mixe
- atocrocks of glazed earthenware ‘or enameled iron, - using
- ‘Wwarm water where necessary and ensuring thorough solution
by stirring with a wooden paddié, which should. be thor:

S . mately the correct temperature. - -

- 'with cold water,'so that the final solution will be at approxi-

i FH4BRCol” tested chemnicals were used), and in cases where a

e

‘. Troublesin Toning - -
. Meost difficultiés met with in toning ‘may be traced to one

- or more of the following: causes:
" Uneven Tofung o

. This'may be due tor S

-+ ‘a- Grease on the film, Never project film before tinting

or toriing.

e drying

. Examination of the ilm too frequently durmg toning,

" the solution fails to drain from the film.

- which have been previously used.for developing, in arloy : _
' ferrgcyanide: is: soluble. in hypo - while  tramium ‘and iron o
ferrocyanides are soluble in 'a solution of sodium carbonate;,
. racks are then dipped inthe dbove'solution and the excess’

-+ liquid drained off, when the varnish dries almost immediate-

especially. if ‘the wash: water is ‘slightly alkaline. When a -
oughly washed after each operation.  Having thus dissolved

- o the chemicalsin ‘as small a’ quantity of warm water as.
... pussible, filter-through fineé musliin . and make 1up the bath’

. The chemicals émployed should be pute ( for the samples;

o good water supply:'is - not ‘available, . only - distilled “water

.. ".b." Drying spofs on untoried film. - Tf possible; always
~tinf ‘or” tone film- immediately - after - washing and -before

"/ causes an oxidation of the toaing solution in places where:

- White' spots are pfdﬂucéd' __By"Zpé'rt.iél.éé-jbf hypo or car-

:Ec)j_l_iate:;dus't.' or ‘splashes -of ‘a solution of these, settling on " e
the toned film. - The toned image consists of silver together s
‘with more or-less silver'_féf_iﬁocy_aﬁjde‘.'and‘_'-‘the ferrocyanidés .. -

of uranium, iron.and copper.as the case may. be.  Silver

strong ammenia, etc.;: 5o that: the' white spots indicate those

parts where the toned image has beéen’ dissolved away. - - R

Irregular white spats may ‘also be formed if the flmis .
imperfectly squeegeed after washing and ‘before ‘drying, -

spot of water o thie toned film evaporates, the small amount "~

a-white spot'on thefilm. = -0 S
- White spots due tothese ;catises: may be prevénted by .~

glacial’ acetic acid -after-toning and before placing on the
drying: rack.. e e R R
Swined Highihs
A_recausedby SR e
- a. Traces of fog on the filmi'before toning. .

b Animiproperly ‘compoundéd toning bath. CAIl solu-
tions when. new should’ be perfectly clear.  « - - e
- ¢, "Premature exhaustion of the bath.- This is dite either .-
to the action of light ot to the présence of some metal in‘the”
tank in the shape of scréw heads, faucets, pins, ‘ete., which
gather the tone and cause the formation of sludge. .. 7

ouly wooden ‘racks with. wooden pegs, and:to cover all mietal - -
parts very carefully with'acid resisting paint.. - oo

- d..Tn-dye-tohing, “stained “highlights are ‘dué" either to
insufficient washing-afteér toning with' copper, too’ strong'a "+

- dye-bath,. or an incorrect amount of acid ‘in the dye-bath
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d. '-_I:nsﬁﬁ;ié.ieﬁ.t c.).r."-:ur';le.ven'_.'Wash.i.ﬁg._ b‘f."th'e. film' after Rt
bleaching and befqr_e-_tc_min”g:'(-To'ne_s__F_ar_ld_ G). - s
:_W'li:iféSjbotS.__:-._'_..Q.,"C--‘ TR

f alkali present:in the ‘water becomes miore. concentrated . © -
and finally dissolves -away ‘more or less of the tone, leaving. .. -0

immersing the film for a féw seconds in a 5% solution of - T

-+ It'is important to keep all solutions containing potassium -
ferricyanide exposed ‘as little as possible to -daylight, to-use" "0




