THE DYE TRAWSFER PROCES3
|

by Henry Holmes Smith |

Rote: These procedures are adapted from meny sources. The result is a simplified
method that offers grest versatility of color expression with minimum techniceal
equipment. For these rezsons the metheds described are recommendsd to peginners.
This should not be interpreted as advoceting changes in the methods used by ex-
perienced workers. I iry to observe the rule never to interfere with & practice
thet works, until a superior method is disclosed.

Exposure 1o the separation negatives is made through the base of the relief
films sc that the exposed portion (dotted ares in the disgram) of the emulsion
is next to the base, and will cling to the base when the unexposed portion is
subsequently weshed away.

The emulsion, sensitive only to blue and blue-violet rays, contains a yellow
dye vhich 1imits the penetration of the printing light in seccordence with the
density ¢f the negative. A highlight in the original subject will produce a hish
density in the negative, and the small amount of light pessed by this high density
penetrates the Wesh-Off Relief emulsion only & short distance. A shadow in the
original subjeect produces & low density in the negative, throusgh which the nriat-
ing lignt penetrates deeply into the emulsion.

Developuei.y 13 carried Lo complietion sn that practically all Lie cibosed
silver hallide grains are developed to silver. Tke depth from the support of the
resulting silver imagze (black area in the diazrsm) is greater wherever thers are
greater densities. A tanning btlesech then converts the silver to silver chleride
and herdens (taas) the geletin wherever theres is metallic gilver, but doss not
harden the gelatin where the gilver halide grains wers not developed.

The tanned gelatin (shaded eree in the diagrem) is insoluble in werm water,
while the unaffected gelatin can be wasked off as shown in the next step in tha
disgram. Thus, the actusl thickness of the gelatin is made to vary zccording io
the density of the image.

After treatment to remove the silver chloride produced by the bleach, the
relief films, or matrices, are washed and dried, then scaked in the appropriate
dye solutions. The amount of dye taken up by & matrix is proporticnal te the
height of the relief image. If necessary, adjusiments in the dye images can be
made et this point.

The dyed matrices are then placed successively in contact with a suitable
gelatin-coated paper, previously mordanted so that the dye transfers %o he
gelatin of the paper. Kodek Imbibiticn Paper is made especially for this purpose.

Register of the successive transfers is accomplished before contact of the
matrix by sdjusting the matrix while it is separated from the paper by a thin
csheet of transparent plastic or Wash-0ff Relief Film from!which the emulsion has
been removed by washinz in hot water. The three dye images combined in the
gelatin on the peper form the final color print.
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STEPS IN THE WASH-OFF RELIEF PROCESS
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The Process

The Dye Transfer Process {or Wash-Cff Relief Imbibifion Process) is based on
the transfer of dye from a gzlatin relief printing matrix to a properly prepared
gelatin-coated peaper. Once the natrices have been nede, & number of nearly
identical duplicete prints can be made with no additional material costs except
for the paper and dye and a few inexpensive chemical sclutions.

Materials needed ;Eglude

Matrix Film (Eestman Kodek Company)

Dye Transfer Paper (Eastman Kodak Company)

D K-50 Film Developer (Eastman Kodak Company)
.Kodak Bleachirg Solutien R-10a (See formulas)
Tricolor dye set (Kodak or equivalent)

Acetic Acid (233) prepared with distilled weter
Citric Acid (10% sclution in distilled watsr)
Dye Transfer Aid (See formulsa)

Kodak Mordanting Solution M-1 (See formulas)

(For use with paper other than Dye Trensfer Peper)
Sodium Thiosulfate Crystals (Hypo Rice) 5-10 1lbs.
Sgdium Acetate
Distilled water (several gallons)

Variations

Kodek Matrix Film is used for making geletin relief positives or matrices
which are dyed, the dye imsgs then being trausferred to & suitatly prepared
= gelatin surface, ususlly plain zelatin-coeted paper. The transfers may be made
to a pilece of regulsr black and white photopraphic paper which has been printed,
develoved, fixed, well-washed and mordanted, or to a plece of otherwise useless
"out-of-date" regulsr photographic paper which has been fixed, washed and mor-
danted for +this particular use.

In conventional dye transfer printing, the tri-color dyes of the subtractive
synthesis (cyan, magenta and yellow) ere printed in register to reproduce with
more or less accuracy colors of the original subject matier before the comera.

There is no reason, except minimally valid esthetic ones, for hewing to this
line of "depictive" color, and the same process, freed from such commitments, mey
be used with a variety of colorless or indifferently colored objlects photographed
in monochrome, to yield brilliant colored imsges that have an esthetic valus of
their own. GSome individuels will find this approach liberating, and they are the
ones for whom this discussion is primerily intended.

Not to say, however, that depictive color may not be incorporsted into the
same program. It is not the m=ir program, however, since concentraticn on
accuracy of depictive color will restrict the color imsgipation too grestly, and
introduce dlqtractious of & highly technicsal order into = Jprogram intended to
free the "color eye" rather than inhibit it. 2

In eddition to the standsrd color separstion method, and thotograohy in
monochrome of ordinary subject matter, colorless or colored, patterns of meay
other sorts may be used. One, whick may appeal to the daring, is the production
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of shedow pictures directly on the watrix film. Another is to reproduce refrac-
tion images, either orn scme converient photographie materiel which is then copiled
on film or printing it directly on the metrix. For the beginner, however, control
of the mediu= end practice of color prircting is more irmportant than these more
daring gembits. Ther can be practiced later, or by those who already heve scme
experience in printing fron dyed matrices.

Matrices from Negatives

I have mede negetives ranging in size from 35mm. to 5xT-inmch. I have worxed
with direct color separction negatives made with s Leiea, and others mede with &
LxS graflex and 5x7 Deardorff. All of them have registered in the final primt.
Of course, scue detail and textural differences are to bte found when ccmparing
enlargements from the small negatives to those from the large. The procedure
in printinz matrices by enlergement Is the same for every negatlve size. Expo-
sure is made through the base of the matrix film. The negatives should be
oriented to project so thet each matrix imege will eppear in its correct left-
to-right position when seen through the base of the film.

As each matrix is exposed, I identify it with = notching punch as follows:
one noteh for cyan printer {frem red-filter negative); two notches for magenta
printer (from gzreen filter negetive); and three notches for yellow printer (from
blue filter negative). Other wnys of identification may be preferred, out the
way mentioned ebove mekes certain that I have not forgotten to identify & matrix
and helps me keep track of what I am doing. As I identify the negatives specifi-
eally in the seme way, 1 bhave an unmistaokeble szet.

Separation Wemetives. Color sepsration negstives ave optional. These may be
cerived from a one-shobt coler cemera, from thres successive red, zreen and tlue
record negetives made in an ordinary view csmera or they zay be made by copying
or printing from color film trensparencies.

Density Banpe. Negatives heving Gensity ranses of from .20 to 1,20 mey be used
for printing with & modern condenser enlarger. If e diffused light enlarger is
preferred, somewhat higher density renges are indiceted. The idesl range is 1.00
with condenser l;ght source. '

Metrix Film. Matrix Film is a specially prepered type in which a completely un-
hardened gelatin emulsion is costed on an acetate film base. This emulsion is
unhardened in order that when the film has been exposed throush the bass and
developed either in a self-tanning developer cr in & non-tanning developer
followed by tanning in a separate hardenipg bleach, sll of those porticns which
have not been exposed will be soluble in hot water.

The matrix, after processing, consists of 2 series of elevations or thichk-
nesses of residual gelatin which elevations are controlled automatieally by the
light which is passed by the respective tones of the negative. This provides a
gelaetin relief image capablie of shsorbing dye in proportion to the gel thickmess.
By such mesns, the original tonal range of the sublect may be reproduced.

. c ¥

Three such matrices ere used, - one for the cyan (blue-green) which is made
from the red record negative, ocne for the megente made from the green reccrd
negative and one for the yellow which is made from the blue record negative.
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The above dye images, when printed one upcn the other 1o succession, will
reproduce with cormercizlly accesiable accuracy the entire range of cormon colors
or hues. The process is capable of reproducing a1l commen colors with a fidelity
not excelled by any other known printing process.

A
Meking the Matrices. While there ere many variations of the basic gelatin relief
process used in dye transfer printing, two only =zre in common use today:

(1) The Self-tanning Developer Method

(2) The Hon-tanning Developsr Method

While eitner method can be used, there are certain very useful attributes
in the second or non-tenning developer methed which causes this system to be
preferred by meny workers. Among these advantages ere:

(1) An extreordinery richness snd depth of shadow tone without filling
up the middletones, while preserviag with the utmost delicecy the
important highlight details.

(2) The ability to "lay-down" the previously stained matrices in
register on a white glass with an excellent preview of the color
balance that will be found in the transferred print.

Processing Steps. Only the non-tanning developer method will be described since
by using a seperate developer and hardening bleach, excellent prints can be made
with less uncertainty end with greater neaendﬂb1¢1t" than iIs usual with tenninz

o fl.....ul..u_l. Os

The processinog steps are as follows:

(1) Expose matrix film throuzh the bese with orientstion of subject
correct as you lock upcn the sssel of the enlarger.

(2) Develop matrices in DE-50 undiluted for 3 minutss at TDGF,
preferably using three separate trays, one film per tray, smuleion sids up,

(3) Pour off developver and replace with water, doing this quickly
' to eech mat in turn. No stop bath should be used.

(L) Wesh matrices for about three minutes in runnins water at tempera-
ture as nearly T0° as possible. Llower temperatures oprolong the
removal of developer, while hizher may swell the emulesion undesirably.

(5) At apd of wash, pour on Herdening Bleach R 10a and treat for 3
minutes,

(6) Wash-off in hot weter. This is best done by successive replace-
ments of hot water in the trays. Oceasiorally lift eech met by

its safe-edge to drain off the dissclved geletin. Wher no turbidity
remains in the draiﬂings the hot water trestment is finished. This
requires sbout Five minutes.

-

(7T) Chill matrices in cold water, then fix out the silver halide residue
in P-6 fixzer.
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(8) WVash in running water for five minutes, rinse in distilled water

to prevent scum egnd hang up to dry. HMetrices will now be clear
end colorless. |

(2) When dry, stein up in the respective dye beths preparstory
to registration snd punching for transfer.

Precautionary Notes. The matrices when pleced in the hot water bath vecome very
delicate and must not be touched et all in the picture area, For this reason, it
is desireble to leave a2 generous safe-edge all around to feecilitate safe handling.

After processing, and particularly after once drying, the gelatin relief is
much harder end more dursble btut sinee it is but a few tenths of one-thousandth

of en inch thick in the lighter tores, it will be apparent that all hendling must
be done by the sefe-edge only.

Hotwithstanding the delicacy of the printing metrices, they are capable of
making from twenty to thirly perfect color prints before showing signs of failure,
providing the operetor has gained some experience,
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FOEMULAS FOR MATRICE

KODAK ELEACHING SOLUTION R-18a
STOCK SOLUTION A

Avolrlupnls
L.5. Ligquig Melie

Water , tebe st rnnwens L6 OUNCES EDO ap
Kodak Amiannlam BIERTOaEAte @ oo e MO gradas TOA BT arr
Kodak Sullucle Aci, gl e N1, RS
VWater tomake ...... ... R AT 31 ounces 1.0 liper

STCICK SDLT.I'I'I D N H

Water, |
Sodlum Chioelde. .

aunces 1.0 lter
185 punces 450 grama

For usc, take 1 pare Soluticn A, 1 part Solution B, and 6 parts water,
Bleach the silver image completely at 68°F (20°C). This will require
about 4 minutes.

KODAK FIXING BATH F-5

Avolrdupoly
[Msanlve chemicnls In the arder glven: 1.5, Llc'ui:j Metrle
Weter, mbout L35 F (5070 o i e a s r g i 20 opunces 600 cc
hﬂduk. Enllum 'lhfwulfutHH!-m:l carasioasss 4 pounds 40,0 grams
tiadak Sodlurm Sufute, deslocated FRt R g 1 ounces 15.0 drams
Thodak Acetle Aeldy 2350 - oo i vnse s e re s b ounces 43.0cc
®hodaek Thoclc Achd, r.r;:r.:h.........__.,.___,_._,,” 1 ounce 7.5 rorns
Eodnk Porassloem Alum, sdaddasiatadadeansnass & JOUNces 150 drama
Cold water to minko, ..., .... ot G 1 gnt]qn 1.0 Heer

*To make apprazimately 255 acetie :1-:|-:l lro-ﬁ i;.:.:ut atetie acid, dilute 3 parts of glacial
pcebic acid with § party of water.

#tRoric aeld showid be used in the ervatal farm: the pawdered variety in difficwin *o disdalve,

Discard the bath after cighty to one hundred 8 x 10-inch flms, or
their cquivalent in other sizes, have been fixed per gallon (4 liters).

KODAK DEVELOFER DK.I0

Avolrdupols

Dissolve chemiculs In the order given: V.5, Liguid Metric
Water, about 125F (50°C) . 64 ounces 500 cc |
Elan, . 143 gproins 4.0 REurms
Fodok Sodlum Sulfite, "dusicened ounces 30,0 crams
Kodak Hrdroqulnone., . praine 2.5 gruma
Foad Wl i ey REEtHN 10,0 grams
Fodak Potassium Bromlde E Eralns 0.5 grem
Cold warer 1o make . . il caiamaann I gallion 1.0 tiger

For Kodak Wash-Of Relief Film, use without dilution and develap
§ minutes at 658°F (20°C).
Mote: Tao obtain [ower contrast and increased highlight detail, add
about 5 cc of 2 50% sodium thiocyanate solution to each 8-ounce
. (250 cc) portion of Kedak Developer DK-50. Larger or smaller
" amounts of thiocyznate can be added 1o produce greater or lesser
effects, nui th wse g move than 8 co of 508 sodium thiocyanate
solution in 8 -wnces (230 cc) of Kudak Developer DK-30 is not
recommended,
Kodak Developer DK-20, in grepared posder frm, is available in
several packapesizes.

KODAK MORDANTING SOLUTION M-1
Avolrdupols
LS, Ligquid Metrie
Ly B P P 3} opusces 1.0 lter
Eodak Alumloum Sullzie, . verrerrinenesas B3 ounces J00.0 qrama
10 R s L L e e e i 14 qunces 533 ¢e
Kodak Sodlum Carbonare, deafccated . . 1wz I45  2raina 40.0 srama

Add B slawly to A, stirriiz well while mixing. A white precipitate
. is formed at first, but this dissolves upon further stirring. If a trace
should remain, it can be filtered out with a rapid filker paper.

, 5% Sodium Acctate Selution
. Dissolve Kodak Sodium Acetate, desiccated, 50 grams in 750 cc of
water and add water to make 1 liter; or dissalve Kodak Sodium Ace-
tate, desiccated, 1 ounce 290 grains in 24 ounces of water and add
water to make 32 ounces,
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Preparation of Paper

Prepare paper in advance or during the dyeing of matrices.

1. Bathe Kodak Imbibition Paper (or & smooth or fine-greined white
photographic paper which has been fixed in plein hypo end washed)
in Kodak Merdanting Solution M-1 for 5 minutes,

2. Wash 5 minutes in running water.
3. Bathe in 5% scdium scetate soluticn for 5 wioutes.

L. Wash 5 minutes in running water; then use immediately, or dry for
future use. If dried, the paper must be sosked 10 to 20 minutes
in water &t room temperasture before use.

5. Just hefore transfer is made, place the psper, gelatin side up, on a
elightly larger sheet of plate glass. ©Stretch the paser to its maximum
size (so that it will not change size between transfers) by leying a
sheet of ,005-inch plestic on the pzper, and then drawing & wet squeeges
geross the plastic in all directions, gently at first and then with
eonsiderable pressure. Finally, peel off the plestic, starting at omne
corner to avolid disturbing the paper, end removs any drooplets of liguid
frem the paper with a viscose sponge or a wad of cotton.

The above steps are not needed with Dye Transfer Paper that has besn mor-
danted in the manufacturing process.

Dye Transfer Ald

Sodium Acetate Anhy 10 grams

HED to meke 1 gallon

The solution made by dissolvinz this compound in tap water is used for sozk-
ing dye transfer papsr (either hand-moréanted gelatine-cozted paper or the
Bastman Kodak Dye Transfer Paper which has been mordanted in process of manufsc-
ture) prior to making the dye transfer print.

The solution greatly facilitates transfer of suitable dyes without bleeding
or diffusing the image.

Mixing. TFor most types of tap water throuchout the United States, the solu-
tion sbould be msde of the strength given above.

If your water is unusually pure (low in mineral censtituents) you may find
it edvantageous to increase the quantity of compound to double the sbove. The
need for this grezter concentration is shown if transfers are slugscish or mottled.

Scakins Time. The use of Dye Transfer Aid solution for sosking the transfer
paper makes it unnecessery to time the soekingz accurately. Paper may be left in
the sclution fer several hours without loss of mordant. Ih fect, spgeking of an
hour or more is desirable in order te insure thorough stretching, thus faciliteting
perfect register,
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Since Dye Trensfer Aid solution is weskly alkaline, it is necessary to wipe
off the slip-sheet before laying down the matrix to avoid bleeding of the dye
upon contact with the selution. A quiek pess of a damp, clean towel over the
slip sheet will asdequately remove droplets of Dye Transfer Aid soluticn.,

Keeping fuelities. Dye Transfer Aid solution keeps for many days and it mey
be used until transfer becomes sluggzish. However, it is recommended that the
solution be made up & gquart a8t & time and thrown out after the current run is
made since exposure to the air and long continued use may surficiently cheange
the chemical balance to deplete the effectiveness.

—

Preparing Dyes

CYAN MAGENTA YELLOW

Pigment 5 grams 5 grams 5 grams
Sodium Acetate b 1 x5 M "
Formaldehyde 2ee 5 ec 10 cc
Glacial Acetie Acid - - 8 ce
Distilled HEG 1 gellon 1 gallon 1l gallion

For acidifying the dyes:

Use 5% Acetic Acid for Cyan and Yellow Dyes
Use 107 Citric Acid for Magenta Lye

Preparation of Lyes. 'The dy=s are & dry powder in & state of the hizghest purity
and concentration. oy -

The containers for the dye solutions should be perfectly clean one gallon
bottles or jugs. These can usuelly be cbtained from eny drug store or chemieal
supply house. BRottles that have conteired vineger are satisfactory if they are
well cleaned. New bottles are, of course, to be preferred and scme wholssale
Jobbers listed under "bottles" in the clessified telephone directory ere willing
to help out the poor color photographer who usually fipds it impossible to obtain
such much-needed but mundane supplies from his photographiec dealer,

For mixing the dyes, as well as for most other photograrhic chemical mixing
in smell guantities, the finest vessels are Pyrex chemical bealers which can be
obtained from a chemical supply house selling laboratory eguipment. Pyrex beakers
are so easily cleaned that iT thoroughly rinsed after use and then dried with a
towel (to prevent contamination from water salts), the same heakers may be used
for all sclution preparation. This hest-resisting glasswere will resist boiling
water poured into it but cere should be taken to use an asbestos rad beneath the
glass vessel if you attempt to heat water in the beaker.

Our own preference is to set aside 2 new enameled cocking vessel holding
scmething over two quarts, expressly end solely for boiling distilled water.
Such a vessel is perfectly safe and will last a Yifetime in & chepically sterile
condition’ if dried with a towel aefter each use. '



Steps in Preparsticn of Dyes

1. Place scmething over two querts of distilled weter in the ensmeled econtalner
on a2 hot plete and bring to a2 brisk beil. ;

2.. Empty conteats of the cyan &nd megenta dye packets into the bottom of separate
Pyrex beakers or other clean contairers thet will stand boiling water.

3. Pour on each dye powder approXimately a quart of boiling distilled water and
stir with a gless rod. Let stand for & few minutes while ¥You prepare the
next step.

L. Place about two quarts of cold distilled water in each of the twe clean
one gallon bottles, Insert & Pyrex furnel and pour the hot dye solution
through funnel into the cold distilled water. The resulting warm solution
will not break the bottle if you pour deliberately end slowly.

2+ Fill each bottle to within a few ounces of the neck with cold distilled water
and empty the appropriate Activator soclution in each color. Rinse fetivetor
bottle and fill stock bottle to the ring with cold distilled water.

6. Prepere the vellow dye by exactly the same procedure as for the cyen end
magenta but use cold distillled water throughout. There is no need to heat
amy part of the wzter for the yellow dye. Add the Activator at the last
when the bottle is nearly full.

1. DNever use any substitute for pure distilled water in mixirg dyes of any make
or kind. In most cities, pure distilled weter can be obtained from suppliers
of spring weter or from mekers of artificial ice. .

2. HNever attempt to add the dye powder to the water. To do so will result in
dry lumps that seldom if ever dissolve., Pour the boiling water on the dye
as directed above.

3. Do not add the Activator to the dye until you have added nearly encugh water
to make up the gallon. By adding cold water, you will cool down the solution
to a2 safe temperature befores sdding Activator.

4, DNever use a container for mixing or scturage that hss contained a strong
alkali, a bleaching compound such as Ciorox, or that shows a trace of water

scale or scum. The secret of long life in printing dyes 1s unending clean-
liness.

2+ Do not return partially used dye to the stoek bottle, Use a sepersate con-

tainer such as a Mason jar for each lot of dye that is in use but not
exhausted.

Contrelling the Vizor of the Dves, One of the unigue end invelusble features o=
dye transfer procsesses is the Tacility with whiech the strength or vigor of the
color may be altered at will, Uatil one has worked with the process, he is
inelined to discount this claim.
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While there are & number of methods of altering and controliling the dye
potency end all are quite convenient, it has been our experience that the best
control of duplicate print guality is obtaired if the methed depending upon
glteration of dye pH is employed. A contemporery method is o use 2 eonstent
pH or acid concentration and to depend upen a partial "washing back” or controlled
rinsing out of a part of the dye after gtainine end before transfer. This wash
back method can be used with these dyes if desired 4w those skilled in that pro-
cedure. Only the variable pH method will be discussed, since it is guite relieble.

The intensity of the dye imzge with these dyes is glmost directly proportional
to the smount of ameid which hes been added to a unit quentity of dye soluticn. A
small guantity of acid produces a weak, soft image lacking in brillience and
“"punch." As the scid is increased, the vigor of the image shows progressively
greater and greeter vigor and color saturation. This is one of the mosi important
features of this kind of control.

If too much scid has been edded in the ettempt to balance the hues of a given
subject, then the vizor of the dye can be reduced by adding & counter buller
(Sodium Acetzte in a 10 percent solution}. While it is not recommended thet this
faeility be used s an excuse for "pleying a tune" with the dye as one facetious
worker has expressed it, mevertheless, the extraordinery control thet is thus
offered enables one to achieve & very satisfactory and lasting balerce with a
minimam of time end effort.

Suitable Tvpes of Acidifier. Acetiec Acid (pure Reagent Grade) iz the most suitable
acid for the cyan and yellow dyes, while the megenta responds best to pure citric
goid., "he peetic is maede up as 8 5 percent salution white the citrie, being o
weaker acid, is mede up in & 10 percent solution. These acidifiers are, of course,
mede up with distilled water. - L=t

If acetic acld is sdded to the magenta sclution, early precipitation is likely
to ensue, Only citric acid shculd be used in the magenta dye.

The dyes should be acidified only as reguired for rrinting. Xo ecid sheould
te added to the stock bottle since different sublects may require varying amounis
of scidifier to produce the most pleasing prints. Furthermore, the storage
properties of the dyes ere improved without acid.

If a long run of prints is forecast, it is desirable to set out the total
quantity of dye at the rate of cne pint for each ten prints 8 x 10 or their
equivalent in square inches. Then one pint may be taken for test and balance,
and when its acidification has been determined, the balance of the dye may be
similarly acidified. This method is conducive to uniformity of prints.

The effective range of acid edditions is from sbout 2 ces, per pint to sbout
20 ccs. per pint. The low concsntraticns will prove very useful with subjects of
high contrest. Sometimes it is possible to obtain & very plessing priot from
strong sud vigorous mats by holding the zcid to & low concentration. Conversely,
{f the matrices are soft in gradation end the print sppears "smoly," by increasirg
the ecid, concentration to 10, 15 or even 20 ces. per pint a very besutiful and
rich print can be obtained. h

Cocler Balence. Mith 2 set of well balanced matrices processed in accordance with
these instructions for matrix making, a visually neutral scsle of grays will
result if the acid concentration is Cyen-5, Magenta-7 1/2 and Yellow-5 ces. of
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ecid per pint. With higher or lower concenitrations of aseid, this same ratio will
gzs a rule maintain neutral balance,

Where scme error in color balance of the origipal trensperency must be par-
tially corrected by slterstion of the dye balance, it is entirely feasible and
indeed wery useful to erffect such correction by varying the quentity of =acid i
the dyes from the normal 5-T 1/2-5 retio to that which accomplishes its purpose.

The color balence, gradation, vigor and general print quelity cen be Tore-
cast to = considereble extent by stainics, rinsing, end laying dovwn the matrices
in register upon the white surface of tke transfer desk. The finished pript will
be much richer and more Saturated in color than this "lsydown' indicetes but the
reletive color balance will be quite compareble to that seen in the laydown.

This rrectice is espeecially useful in saving the making of many exverimental
printe on a @ifficult or out-of-valence subject.

Staining the Matrices. Printing metrices must be stained always fece up to aveid
seratching of the geletin relief which is much more sensitive to abrasicn than ias
regular photographic Tilm.

The mats &re stained merely by bathing them in suitable quantities of dye
solution. Typical would be 12 to 16 ounces of dye for 8 x 10, 32 ounces for
11 x 14, 64 cunces for 16 x 20, etec. The main requirement is that there shall ba
sufficient dye to cover well the gelatin relief image which must not be permitted
to dry in spots.

1 - -
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Staining is considerably accelerated by gentle, sutomatic szitation such as
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three minutes with thiz device. -

-

Equally uniferm and sstisfactory staining cen be done in still trays which
are given & tip and tilt every few seconds by hend providing the dye solution is
sufficiently deep to insure that the mats sre well covered et all times except
when actuelly being rocked. Such still steining takes from 5 to 10 minutes
depending upon how much hend rocking is done.

Rinsinz the Steined Ms2ts. In this process, the rinse bath is 2 sclution of acetie
acid in one-half of one percent strength. This is made by adding 5 ces. of
glecial acetic acid (pure) to each quert of water. If your tap water is clesn
and not heavily chlorineted or copper sulfated, it may be used for the mecid rinse
only. However, if you run into dye or transfer difficulties despite diligent
efforts to follow these directicns, one of the first places to look for troubie

is in the tep water. You csn tsst this by substituting distilled in your rinses
for a few days.

The rinse bath in this process is used meinly to remove excezsz dye which has
not been absorbed by the gelatin relief image. To conserve both acid and time,
it is satisfactory to preovide two trays of acid rinse. The matrix, upen lifting
fram the dye arnd dreining for & few seconds to remove most of the free dyve sclu-
tion, is placed in the first azid tray and rocked for shout 15 seconds. The time
is not criticel but it should be comporably close to insure uniformity. This
first rinse will remove neerly all of the free dys and therefore it soon becomes
tinted but this is not hearmful if the dirty riose is discarded et the first
indication of color dezradation.
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Lifting the mat from the first end dirty ripse, izmerse it in the second
tray of acid rinse which will keep clean Tor many successive prints. When the
first tray beccmes darkly steined, discerd the acid snd substitute the soluticn
from the second trazy, replecing it with fresh. By this rotaticn, a grest many
prints cen be made with a Tew pints of ecid rinse.

Coning from the second rinse of 1/2 percent ecetic seid after ebout 15 sec-
onds of rockinz, the metrix will be charged with dye but because of the acidity
of the weter, this dye will be locked in the gelatin until it contacts the
glightly alkeline Transfer Aid solution in the paper. Therefore, there should
be little or no tint to the dreinings from & corner of the matrix.

Steps in Making the Dve Transfer

1. Prepane Kodek Dye Trensfer Paper by soaking for at least 20 minutes and up
to seversl hours in Dye Transfer Aid soluticn using 5 grems of the powder
to esch guart of water. If tap water is unclean, use distilled,

2. Ley paper face up on & smooth register surface (zlass, formica or other).
Place right-hand end neer the register pins. Swab off with wet cotton
poaked in clean weter.

3. Roll out the peper with & roller equeeges (Xodek Professional Print Reller)
in both directions which stretches paper and locks it to glass Desk.

L. Holding matrix by its perrow safe-edge with left hand, plece the round hole
o the poper pin, then oyine the zzt 1o allow the slat to he plared em the
other pin. Durlnﬂ all of this operation, the left hand should hold the mat
high to avoid contect.

5. Place the roller upon matrix safe-edge close to both pins and pull the film
up tightly sgainst roller witia left hand. Then, while holéing the mat well
up Bgainst the roller, slswly pass the roller across the matrix, rolling
it down in one, slow, smooth pess. Very hesvy pressure is not reguired nor
is it desireble. -

6. In dry weather or 1f the mat tends to curl before transfer is completed,
cover the mat with the Vinyl Cover Sheet supplisd. This will prevent all
tendency to curl,

T. Very rapid trensfer can be obtalned if the temperature of the trensfer
surface 1s maintzined at between 80 and 90° F. This ecan be accomplished by
suspending the transfer surface on wocden struts over a laerge tray filled
with warm water or other source of uniform heat.

Clearine the Matri

ces, After each transfer, there is = slight tendeney for each
matrix to pick up & tint of dye from the paper. This gradually contaminates the
dyes and tends to "block" the gelatin reliefs. To obviate this difficulty, espe-
eially in lopg runs, each matrix should be ri EaEd in Hedek Metrix Clearing Bath
for ten to thirty seconds sod then washed In running water for & minute or so
before beinz returned to its dye tray. The clsaring treatment will greatly
lmprove uniformity of successive traensfers znd prolong life of mstricez. When
ready to store mats after use, they should be elesred, washed, rinsed in distilled
weter, squeegeed Tace down on clsan glass ito remove excesz water, then hung to dry.
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Order of Trensfer. The order of transfer is immaterisl but is usually magenta,
cyan end yellow lest. The advantsge of bringing the two most important colors
close together is to mirimize the danser of further paper stretch between trans-
fers which may occur if the paper iz not thoroughly sosked or is pot well rolled
out. Register of the yellow image is not nearly so critical. In sddition, visual
registration is eesler with the cyan following the moggenta and yellow last,

Additional Controls. While the major controls in the Iye Process are by regula-
tion of the acid strength in the dye or by neutralizing the aecid throush counter
buffer additions, there remains still snother final and at times very imnortant
control which combines the wariable pH of this process with the varisble rinse of
other processes.

While we never recemmend the rinsing of & matrix in tep water sipce this
rroduces z violent and extremely varisble methol of reduction, it is guite satis-
factory totemploy a very weak acid rinse after the regular clearing rinse to
effect & reduction of the color in any one mat to ccmpensate for bed balance in
a1 original subject. '

The effect of this wesk acid rinse, which may be of 1/10 to as low as 1/50
of one percent of acid, is to graduslly and uniforaly reduce the charge of dye
with 2 slight increase in contrast at the seme time. The dye is removed from the
thin highlight portions more readily then from the shadows,

One valuable use for this technicue is to correct a bad yellew overcast
which ruins so many Ektechromes that have been rrocessed in over-age solutions.
While it is glways debateble whethor i+ is wortiwhile to ~* sxpt printiag suck
peurly ‘umianced transparencies, most commercial lsporatories do the best they can
to mininize the errors and to emphasize desirable festures of the subject.

Extra controls such as the sbove should not be resorted to in routine
printing since they consume nuch extra time and 2t best are useful as salvage
measures. They are not necessary with well exposed, corresctly balanced mats
from good transparency or color camsrs subjects.

Multiple Tranafers. A still more remsrkable contrel which is very useful in re-
constructing color balznce from = subject photographiczally zood but scmewhet
deficient in cclor is the multiple iransfer. The corrective transfer is ususlly
made in less than two minutes sdditicnzl time.

Let us say that the subject suffsrs frem badly balanced coler layers in a
transparency, resulting in a false rendering of highlights while shadows are gocd,
or the reverse., To fortify ths sheiows of = given hue, a second mat is mede frem
that same negative, but with half or less than that of normal exposure. By stain-
ing this supplementary matrix in the =zsme dye and by making a second transfer of
only the shadow walues, the deficiency can bes corrected with greet exactitude by
the skilled operator.

Naturally, if the error lies in the highlight portion of the scale, the
reverse procedure is used. The second mat of = coler is given soamewhat higher
than normal exposure to supply the deficient record in the niphlight, processad
normelly and is then stained in dys having very low acidification. The result of
this is that the deficiency in the bighlights and middletones is correctad without
recognizably affecting the shadow hies.
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Such manipulative meesures may zssune very great importance in salvaging
color photographs that cannot be replaced and in such cases well justify the
extra trouble and cost. In advanced ccolor reconstruction rractice in zerieal
color photography, the method, if intelligently used, cen reconstruct with
remarkable fidelity nues that could not be identified bty the human eye from a
visual cbservaticn of the scene.

After-Treatment of Dve Prints., Bathing or swsbbing the Prints with a 10 percent
solution of glycerine helps to remove brittleness and curl and has never been
found harmful. After the trestment the prints can be blotted and drisd between
blotters under pressure—<o make then perfecsly flat.,

Prints can be mounted with the hot press and dry mounting tissue and if the
tempersture is kept at or nesr the minimum required for good moantlng, no 111
effects are to be expected.

Formules for Speciel Dye Tronsfer Solutions

1 Percent fcetic Acid Solution

Add 1 part Kodsk Glacisl Acetie Acid to 100 parts water or 1 part 28 percent
acid to 28 parts water. Use 1 1/L £1 oz (LO ml) of glacial acid per gellon
(4 1iters) of water, or 4 1/4 £1 oz (140 ml) of 28 percent acid per gallon
(4 liters) of water.

Kodak Matrix Hishlight Reducer R-18 ¥

Add 18 greins (1.2 grems) of sodium hexemetaphosphste or Calzon to 32 1l oz ;
(1 liter) of water st about 90 F.

Kodek Matrix Clearins Bath CB-5

To prepare stock sclution, add b oz (120 grames) of Hodak Anti-Calcium end 1 1/L
£l oz (48 ml) of ammonium hydroxide to 32 £l oz (1 liter) of water at 90 F. To
prepare working solution, dilute 1 part stock solution in 11 parts water.

5 Percent Sodium Acetate Solution

Dissolve 5 grams of Eestman Sodium Acetate (anhydrous) (Cat. No. T227)* in a
small emount of werm water end sdd water to make 100 ml: or dissclve 1 oz Sodium
Acetate in & smell =mmount of warm water end sdd water to make 20 f1 oz,

Formula for Black Dye . .

cyan 333 cc.
maezenta 125 ce.
yellow L2 ce.

]
a

Use without dilutionm.

geidifier: 10 cc. to 20 ce.
10% Gitric Acid to 500 ce. dye.



