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Ithough manufacturers are always trying to
satisfy us customers by fulfilling whar they perceive as our desines,
sometimes they manage to unwittingly provide us with gifes.
All we have to do is discover them. Mulcigrade paper is one of
those products that came bearing a couple of unexpected options.
Just as films have become more and more high-tech and less
flexible, papers have become more and more high-tech and more
flexible—a balancing crade-off thar bears wonderful benefies,

In the beginning, film manufacturers did not plan on photog-
raphers making codified use of variable development to control
contrast, Their instructions were simple; IFyou want more contrase,

develop more; if you want less, develop less. “Expose for the shad-

ows, develop for the highlights” became an institutionalized rule
for the Zone System and was cransformed into a codified system of
Plus and Minus development for obtaining a specific overall con-
trast range in the negative and print—no matcer what the contrase
of the scene, Cerrain films chat are no longer available, such as
Kodak Super XX, responded well to increased and decreased devel -
opment, not only by raising or reducing overall conerase, bur also
by mamntaming interior and shadow contrast, even as the overall
conerast range was reduced. Some modern films, such as Hford
HP5 +, are almost as good ar retaiming interior contrast when over-
all contrase is reduced through shortened or diluted development
bur still haven't obrained the legendary performance of Super XX,
Perceiving a marker niche, Kodak introduced the high-rech T-
Max films, emphasizing their response to variable development.
Many have coined thar responsiveness “hair-trigger” and have
backed away from it because it is too tricky to obrain consistent
resules without mechanized processing. Therefore, variable devel-

THE HIGH=CONTRAST SPLIT (&T).

THIS VERY HNGH-CONTRAST RENDITION
WAS PRODUCED USING FI'R SECTENDS OF PURE BLUE LIGHT FROM AN
Arrsro VE sorrcE ox TLroRD MULTIGRADE, THE ORNGINAL NEGATIVE
WAS DEVELOWED T0 THE EQUIVALENT F + T D=1 1, HiGH-coNTRAST
EXPOSING LIGHT 1% OHTAINED IN ANY OF THREE WAYS: FILTERING (0T
AL LOW-CONTRAST GREEN LIGHT WITH A MAGENTA FILTER, FILTERING

AT ALL [AGHT EXCEFT FOR HIGH=CONTRAYT BLUE BY USING A SHARP

CUTTING BLUE FILTER GR BY UNMNG A PUKE BLUE LIGHT MIEURCE. T
HLUSTRATES AREAS THAT WAH'LD BE MOST AFFECTED BY BURKNING WITH

i G H=CONTRANT FILTER,



opment has become less and less viable as the technique for obtain-
ing control of the overall concrast of che final prine.

Meanwhile, multigrade or variable contrast papers have become
more and more sophisticated. So sophisticated, in face, thar [ pro-
pose it is possible to swicch from variable negarive development to
variable contrast printing to obrain the same or better princing
resules while still making use of Zone System or Tone System
techniques of exposure. What 1 am going to describe is not sim-
ply making a negative with the hope of finding a conerase fileer to
acjust che paper to match the negarive; racher, it is planning to use
certain contrast controls—ijust as variable conerast development was
planned—in order to obtain specific resules in the princ. Therefore,
gift number one from multigrade papers is the ability to use one
development time for film to

in two-emulsion papers, one spectrum was designed to produce
high-contrase, the other low-contrast, When Hford firse introduced
Multigrade, they gave the green emulsion che higher conerase
and the blue the lower, but eventually they and all other man-
ufacturers ended up following Dupont’s Varigam plan of putting
the higher contrast in cthe blue-sensitive emulsion.

In some of today’s papers, three or four emulsions, all wich dif-
fering spectral sensitivitics, are used in order to create a wide
contrast range with smooth differentiation beeween “grades.”
Grades are obrained by using a specific speceral response from the
paper, resulting in a particular contrast. Some papers with three
or four emulsions accually have all emulsions sensicive to both blue
and green, bur the blue and green have differing speeds. Some ath-

ers have a combination where

still obrain Zone System
results, Obviously, this gift
benefits users of roll film wich-
out the luxury of muldiple
backs or cameras, buc ir also
benefits the sheet film users
who come back from an expe-
dition with a lot of film. One
development time can cover
all the bases. 1 know chis may
sound like heresy to religious
users of the Zone System, bur
consider for a moment all the
large-format cransparencies of
landscapes made by Carr
Clifeon, Jeff Gnass, John Ward
and others which are all devel-
oped for exactly the same time.

THE GIFT OF
CHANGING
CONTRASTS

The abilicy to provide chis

WAS PRODUCED USING TEN SECONDS (F PURE GREEN LIGHT (% THE SAME

GREEN WITH A SHARP CUTTING GREEN FILTER OF BY USING A PURE

firse gift is part of the parcel of

the second gift: The contrast range and the interior contrast of
multigrade papers can be adjusted separarely by a technigue
called “split-conrrast” or “split-filter” printing. Usually, multi-
grade papers are perceived as being a lor of different concrasc
papers in one box. No need to have several boxes of different
contrast papers on the shelf, one paper will do ic all. Bur anoth-
er, much more useful way of approaching mulrigrade is to see it
as ultimately malleable, even though filter sets with set fileration
provide fixed grades of contrast anywhere, resulting in mulri-
ple contrasts wichin a single print.

First I'll explain how to do split-filter printing, and chen I'll
explain how to codify it into a system. Splic-filter printing is an
unexpected and delightful step in che technique of manutacour-
ing multigrade papers. Multiple emulsions (they are intermixed,
so while they can be referred to as layers, they really aren't) wich
specific spectral sensitivities respond to differencly filtered light
Since printing safelights are in the red specorum, the only choic-
es for emulsion sensitivity are the blue and the green. Inicially,

THE LOW-CONTRAST SPLIT (#2 ), THIS VERY LOW=CONTRAST REXINTION

PAPER WITH THE SAME NEGATIVE, LOW=CONTRAST EXPOSING LIGHT IS
OBETAINED BY FILTERING OUT ALL HIGH-CONTRAST BLUE LIGHT WITH A
YELLOW FILTER, FILTERING OUT ALL LIGHT EXCEPT LOW-CONTRAST

GREEN LIGHT SOURCE SUCH AS THE AgiiTo VO

one emulsion s sensitive to
both blue and green, and
another is sensitive to blue and
only weakly to green. In such
papers, the components all
have a relarively high-contrast
response to either blue or
green, though ac differing
speeds.

According to John Placko,
Senior Photographic Engineer
ar Ilford, Ilford uses three
emulsions, all sensitive to both
blue and green. “While each
emulsion’s sensitiviry 1o green
light varies, the acrual concrast
changes are created by che
proporcion of each emulsion
used in the blend, as well as
the speed variations produced
by the green and/or blue
light.” The blue and/or green
light can be obtained eicher
by addition or by subtracrion.
You can remove all the blue
light, leaving only green and red, where red produces no expo-
sure. This would be done by using the opposite of blue—a yel-
low filter—on eicher tungsten or full-speccrum lighe. Similarly,
you could remove all the green, leaving only blue and red, where
the red produces no exposure. This would be done by using the
opposite of green—a magenta filcer. Or, you could remove all the
light, except for the color you wanted, by using either a green or
a blue fileer. The latter is dependent upon the color components
of the light source. A tungseen light has very litele blue light in
it, s0 a blue filter will be very slow when used with ic. Similar-
ly, some cold lights are somewhar deficient in green, so a green
filter will be very slow with them. However, it should be noted
that if your light source is deficient in, let's say, blue, as in a
cungsten bulb, a magenta filter used to remaove all bue the green
spectrum may look brighter than a blue filer used to remaove
all but che blue because of the amount of the non-exposing red
spectrum it lets through, Bur in neicher case is the amount of blue
light increased, and any differences in the speed of the two fil-




A DOUBLE EXPOSURE COMBINATION (83 ) 0F THE HiGH- AND LOW

CONTRAST SPLIT (#] AND #2) PRODUNCED A NORMAL CONTRAS

ters will be due to the neutral density effect of che filver, nor an
increase or decrease in the effective amount of exposing light.
What happens with single-cxposure systems—as opposed to
split-contrast exposures, which I'm going to explain i a
moment—is that the fileers are adjusted so thar more or less
blue and more or less green light is passed ar any specific filera-
tion point. In the filter sets you can see this as the filters progress
from pure yellow—which filters out all blue—uo less yellow to
somewhar magenta to pure magenta—which fileers out all green.
Contrast changes are made by changing the proportion of green
and blue light used for exposure. In heads designed specifically
for multigrade princing, the bulbs are often fileered o pure green
and pure blue, and a single exposure consists of a certain pro-
portion of the green and blue light producing a specific concrast
grade. If you removed all che green from an exposure, only the
blue sensitive component would receive exposure, resulting in
higher contrast. On the other hand, if you remove all the blue

light by increasing the amount of yellow filerarion, then the

..l
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overall concrast will be reduced since only green light is being
used for exposure, Iford has produced a chart which they dis-
cribute 1in their “Technical Information .\1.I.I'_L'f'.ll.|l.' FB™ brochure,
It shows the shift in density of fileration and thus the proportion

of blue to green lighe:

Grade CC Filer
L] 80Y
35Y
] A0
1 15Y
2 no filcration of dichroc source
2 25M
3 0 M
34z 65M
! 100M
I 150M
¥ 200M

Obtaining greater than 200M is very difficulr, soa grade 5 15
about the high-end limit of contrase with dichroic fileration.

What split-contrase printing does is it takes all these com
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ABWVE LEFT: THIS VERY, VERY LOW-CONTRAST PRINT (#4) was
PRODUCED USING ALL GREEN LIGHT FOR FIVE TIMES THE EXPUSURE USED
IN PRINT 82, THIS PRINT SHOWS LACK OF MAXIMUM BLACK EVEN THOUGH
AREAS OF SUNLIT SNOW WHICH WERE BLANK WHITE IN “NORMAL™ PRINT

ARE NOW SUPPRESSED. THIS i5 A VERY GOOD INDICATION THAT

“BURNING " WITH LOWEST-CONTRAST LIGHT WILL BRING BACK DETAIL 0N

ABwE LEFT: Using 7

TEST PRINTER WITH ALL BLUE LIGHT FOR TEN
SECONDS (#0) ABOGVE RIGHT: PRODUCING A CRISS-CROLS TEST PRINT

(#7). THE LOW-CONTRAST STRIPS WERE PRODUCED AS IN 85, BUT FOR

THE HIGH=CONTRAST THE TEST PRINTER WAS TURNED ) DEGREES. THIS

VLLOWSE YOl! 7o CHOSE THE SQUARE WHICH PRODUCES THE CONTEAST

Y PREFER. WITH THE TEST PRINTER, THERE ARE FOUR IDENTICAT

poncnrs I've described and Operaes with them -.|_-|1_|_r:1rq-|:.' rather
than in one fell swoop. With more operations taking place, chere
is more possibility for individual conerols ar each step. Howev-
er, if all you wane to do is produce a “straight” prine wich the con
trast exactly marched to your negative, then you'll find splic
printing takes more steps than the more-efficient direcr printing,
which will produce the same resulrs.

Hford’s fileers already produce seven full-contrast grades plus

FHE EXTREME HIGH EXNIY OF THE FHM SCALE, WITHOUT HAVING T RESORT

Iy SHORTENED FILM DEVELOPMENT. ABROVE BRIMGHT: USING THE ACETATE

JOBO TEST PRINTER OVERLAID ON THE PAPER DURING AN EXPOSURE OF

TEN SECONDS WITH ALL GREEN LIGHT (85 ), THE TEST PRINTER 15 A
CONVENIENT WAY TO OFTAIN PERPECTLY REGULAR TEST STRIPY IN A

SINGLE EXPOSURE. THERE ARE FOUR TEST AREAS ON EACH 8X 10 SHEET

CONTRAST SQUARES AT FOUR INFEERENT LOCATIONS 0N THE PRINT. I LIKE
FTHE SQUARE THAT IS FOUE PROM THE LEFT AND TWO FROM THE TOP,

WHNH TRANMATEY INTO TEN SECONDN OF GEEEN AND FHE SECONDA (OF

AT GIVEN T0 THE EXAN ES IN PRINTS K o ANDY [N
COMBINATIN IN #3 (0PPOSITE), CHECK THE OVHER THREE SQUARES FOR

FRAENTICAL CONTRAST.

five half-grades, which is quite a lot of control. But whar if you
want 3.7 instead of 3.57 What if one area of your print requires
a different contrast than another? Whar if you want ultimare
control over each aspect of your prine? If you want ultimare con-
trol—especially if you're the kind of person who may have used
divided developers on film or paper or used warter bach, expan

sion or contraction film developments—ithen the access to and

ability to modify each step is highly desirable and a boon. It's a



A UNOEMAL"T CONTRAST STRIP PRODUCED BY CONTACTING AN HPS
NEGATIVE WEDGE FOR THE SAME TIMES AS INSCOVERED IN STEP #7. THE
§ A WaALLA

FT MARKED WTT

GRAY STRIP 0N THE RNGHT SIDH E Disc EXPosURE. I

MATCHES THE STEF (0N THE LI A WU IE THAT STER IS

TAKEN A5 A "ZoNE V" THEN THE STRIP SHOWS Z0NE [ A% PURE BIACK
AND VI

IMFFERENTI

A8 PURE WHITE. ZoNes T Teravai VI show oo

rioN. REMEMBER, EACH ZONE IS TWO STEPS

gife, But here’s a warning: Not all papers work well with splic-
contrast printing. The one 1 favor most 15 Hlford Multigrade,
bath RC and fiber-based. My limited expenience with the new
Kodak Polymax indicares it works well roo. However, some
other papers, while producing excellent prines with single-con-

trast fileration, do not respond well o splic fileration.
GOING TO THE EXTREMES

Am_‘u.ﬁ\' to modifying each step of your print is available by
using the extremes in fileration, Remember, varying con-
trasts are produced by varying the proportion of blue and green
q-x]\miny light. The trick is that exposure proportions can be
varied by using stronger or weaker fileration, or by using longer
or shorter exposure times. The filtration combination you use—
yellow and magenta or blue and green—is a funcrion of the kind
of light source you have available and whar its spectrum is. IF you
are using a tungsten source—either a dichroic head or a con-
denser system—ithe yellow/magenta combination will work best,
and the extremes of filtration can be obtained from muloigrade
filter sets or from individually purchased gels. If you are using
a cold-light system, the blue/green will work best. If you want

to |'|1,|:!.' individual gels to use below che lens wich cungsten lighe,

vou'll wane the most yellow and magenta you can get. For blue
and green filtration, separation fileers, such as 47 blue and 58 and
61 green, work best.

How you proceed nexr depends on your previous habits. If in
the past you printed for che highlights and adjusted for the shad-
ows, then begin with the lower-contrase fileration (yellow or
green) and adjust your exposure until you produce the kind of
highlights you're looking for. Then, in a subsequent exposure,
add high-contrast {magenta or blue) to provide the overall con-
trast. This procedure works well wich the fileer sets since as you
increase concrast from 0-3, cthe high rones shift very licele while
conerast increase is most noticeable in che shadows,

I prefer working with the highlights first and have noticed that
it works well with most brands of variable-contrase papers. You
can do a standard serip-test to find out how much exposure with
the lowest contrast 15 necessary to p:'cn-dlk Cavery |!;.:|JI x!t'fhi#}'
in the highlighes. This test is done by dragging a card across
your paper from left to right successively in one-inch sections. As
an aleernacive, | prefer to use the JOBO Test printer (cat #6813),
which uses neutral-density strips to vary a single burse. Withour
moving your paper, change the direction of the scrips from
lefe/righe to top/bottom and make exposures using the highese-
contrast filtration. The resule will be a parchwork quile, with
one square at exactly the time you need. Or, you may prefer to
split your test sheet, in which case you would find your base
exposure for the lowest contrast on one sheet and then expose a
second sheet for that amount of time. On thar same second sheet
do the testing for the highest conerase. If, for example, you end
up using five seconds of #00 and five seconds of #5, you would
have an approximate grade of 2. By increasing the time of the #3
to six seconds, you mighe be increasing che contrast to 2.25.
Increasing the #5 to nine seconds and reducing che #00 to two
seconds would resule in someching close to a grade 4. This
method quickly produces the s contrast grade you need by
varying the proportion of the exposures, rather than searching for
the closest concrast filtration by doing a lot of resting. Ir has
ather advantages, which we will get to in a moment.

The alternative method is to begin with a base exposure to pro-
duce black. Many darkroom technicians like to lay in a black
printer and then build up the rese of the prine wich che lowese-
concrast fileration. In some cases it is easier o grasp whart the min-
imum exposure for maximum black will be than to judge when
the highlights have received the proper exposure, And, with
S0me Negarives, the effect of giving a pure black outline and
then adding a high-key, low-contrast exposure produces a more
open print than you might have been able to obrain wich other

methods,

NOW COMES THE KEY

p to this point it doesn't really matter whether you use
two exposures with two fileers or a single exposure with a

graded fileer. But from here on in, you'll wane o have che hig

est and lowest contrase filters available, After examining your
initial scraighe prine, which has been adjusted to exaccly the
contrast you want, you'll probably notice certain sections which

could benefit from increased or decreased contrase. A highlight



where you don't wane it, a bright sunlit secrion where your sub-
ject is primarily in shadow—rchese are opporounities to use con-
erols not readily available co graded papers. Shadows lacking in
interior contrast, midrones withour clear differenciation or a lit-
tle sharpness clarification are more opportunities to use the gift
of multigrade, With graded papers, if you burn an area, you
raise its contrast, I you want to reduce a brighe area by burning,
it also increases the blacks, bur if you're not really careful, che
blacks will draw attencion to the burn, With splic printing, you

can burn with the lowest contrast grade, reduce the bright sec-
tion but not appreciably increase che blacks, and so your burn will
be less noticeable. IF you want to increase contrast and apparent
sharpness in a particular area by using the high-contrase fileer, you
can burn rhar area and affect the depth of the blacks withour
muddying the highlights—so you ger a grade 0 paper in one
ared and a grade 5+ in a
Since T usually splic my initial exposure, I make these burns
betore changing fileration for the second “base” exposure, which
I establish when | make my patchwork “seraighe prine” rese.

DIFFERENT HEADS FOR
PRINTING

Prillring multigrade with a color head can be approached with

wher, an the same sheet of mnltiprade,

either of the two basic methods. If you choose to simply use
contrast grades, then you dial in the appropriate amount of con-
trast fileration, Bur if vou choose to use split-contrast printing
or to dodge and burn cerrain areas of vour print with higher or
lower conrrasts, you'll need o rotare the filver controls quite a bir.
If your color head has a white light switch which removes all
filt
fileers removed. By simply swicching the filters back into the

arion for focusing, then you can begin your exposure witch all

light path, you can change overall or local contrast as you desire.
With this type of operation, | might begin wich all the fileers
removed and then, depending on wherher I wanted o increase
or decrease contrase, switch in all che magenta or all the yellow,
Rather than working with small amounts of filtration o conerol
contrast, I'd use a lot of filtration and control its effece by vary-
ing exposure time, This is a convenient variation on split-concrase
princing where [ might begin with all magenta for a base expo-
sure and then change to all yellow for the remainder of the expo-
sure, controlling final contrast by the proportion of time [ gave

each color rather than keeping time constant and concrolling

contrast by varying the amount of fileration. Splic printing with
dichroic heads is slowed considerably by having to dial-in what-
ever new filtration 15 desired. There's a lot of rotating dials back
and forth—from all magenta to no magenta, from all yellow to
removing all yellow, and then dialing all magenta—which can
break concentration during a complicated printing session. So
even though you have a dichroic head, you may find it more
convenient to do splic printing using supplementary fileers eicher
fram a fileer set or pure magenta and pure yellow.

There are currently three or four cold light heads designed
specifically for multigrade printing, and there are at least cwo difs
ferent philosophies on how to obtain specific contrases with
them. With all the multigrade cold lighes, there are ewo bulbs
which make split printing a breeze. By turning one bulb on and

A PANOPLY OF CONTRASTS (#9), ALL WEINGES EXCEPT THE LONGEST,

WHICH I5 THE LOWEST CONTRAST, RECEIVED A FOUR-SECOND, HIGH
CONTRAST EXPOSURE, THE LOWEST CONTRAST THEN RECEIVED A 40
SECOND GREEN EXPOSURE, AND EACH SHORTER WEDNGE, HALF THAT,
DOWN 0 1,25 SECONDS ON THE SHORTEST STRIP. THE OVERALL RANGE

ILLUSTRATED HERE IS FROM + 3 T0 -2, ALL WEDGES WERE EXPOSED LSING

EXACTLY THE SAME NEGATIVE, ONLY THE MULTNGRADE PAPER EXPOSURE
COMBINATIIN WAS CHANGED, THESE CONTRAST VARIATIONS ARE MORTE

LUNEFUL THAN THE USUAL PAPER GRADES,

the other off, the highest or lowest contrast can be obrained.,
This is much faster than dialing in filters on a dichroic head
designed for color printing. For splic printing, contrast varia-
tion is obtained by using exposure variation. However, if you
want to obtain a specific grade, vou might be interested in know-
ing how two different companies obtain their “grades.”

Using a Wallace Fischer Digital Log Photomerer, | obrained
the following readings from an Oriental Seagull VCL head, where
0.00 is equal to three foorcandles and each 0.3 15 equal to one stop
(remember that in minus numbers, the smaller the number, the
greater the amount of lighek

Girade O no fileration on Log Meter .36

Grade 5 no fileration on Log Meter .14

Carade Bluwe Light Green Light Absolute Difference
Y] -1.6% 13 1.22 log units

1 .00 13 087

2 = 50 =13 047

3 i 15 0.25

i {0 17 003

5 i) =117 0.7




ment technique on an Aristo 4300 VCL, I obtained che fol-
lowing readings:

Grade 0 no filtration on Log Meter -.08
Grade 5 no fileration on Log Meter - 45
Grade Blue Lighe Green Lighe Absolute Difference
0 =370 52 2.38 log units
1 -2.12 -32 LED
2 -1.8% =32 1.53
¥ -1.64 -52 1.32
4 -1.40 =52 a7
3 - 09 =32 001

Comparing the two chares, it is immediately obvious that
the Seagull produces more light than the 4500 VCL (compare the
“no fileration on Log Meter” readings) and that the philosophies
of contrast manipulation are different. The Aristo keeps the
green constant while it changes the blue to influence grades.
The difference berween the blue for grade O and 5(2.7-99=1.71)
is equal ro about 5% stops (1.71/.3=5.7). The difference berween
blue and green at grade O is almost eighe stops and at grade 5,
only two stops. With the Seagull, the difference between blue and
green atr grade 0 is abour four stops, and at grade 5, a lictle more
than two stops. The Aristo maintenance of the green level would
support the splic-printing rechnique which beging in low con-
trast and then adds high concrase,

IGNORING GRADES TO
CREATE A SYSTEM

y using split filcration with any of these systems (filters,

dichroic or cold light), it is possible to codify a system of
variable paper contrasts which will replace variable develop-
ment conerasts. Unforrunately, simply substituting the existing
ASNI paper grades (the standard char the filter sets try to obrain)
does not fulfill the requirements of a Zone System expan-
sionfcompaction method, which is thar the overall concrase be
expanded or contracted relative to a constant shadow value or
black. Paper grades, on the other hand, revolve around a constant
midtone. So how can you calibrate to obrain this second gift
from mulcigrade?

(1} Expase film wsing daylight. Set your meter cither to your
previously established EI or to cthe manufacturer’s suggested El
for the film you are testing, Go ourside; place a Wallace Expo Disc
over your meter and read the sun. While pointing your camera
at the sun, and with the Expo Disc covering your lens, expose
according ro what your meter reads. Afays leave your meter set at
that EI. Exposing the Wallace Disc while pointing at the sun
will give you an evenly exposed negative with a repeatable cxpo-
sure value. (Wallace Discs are available either directly from Wal-
lace ar 800-446-5086 or (408} 778-2040 or from your local
Camera store. )

(2) Adjust davkroom light sosrce s0 your camera or spot meter
reads a white card at /4@ 1 sec @ the El of the film you are

testing. This specific amount of light should give you an adequarte
exposure to provide enough useful information for the film you
are using.

{3) Contace print at the established illumination for a time of
"o (0.7} second a 21-step density tablet on a piece of film. The
density rabler is available as Scouffer T-2115, Fuji product
#09100005 and Kodak #15203398. The Scouffer (1-800-779-
1712) is available from Texas Type (210-732-5116 or 1-800-
292-7091) for around $12. A contact print is made by laying the
tablet in direct contace with the emulsion side of the film and cov-
ering both of them with a piece of clear glass.

(4) Devedop the film from Step | with the piece from Step 3 for
your or the manufacturer's usual development time. [ prefer to
develop for a Plus /2 in order to obtain a slight increase in inre-
rior contrast, which helps with the appearance of sharpness.

(5) Adfast the enlarger for printing to produce the maximum
low-contrast exposure for minimum highlights or the minimum
high-contrast exposure for maximum black, using eicther cthe
softest or the hardest grade possible, depending on whether you
prefer to begin with the highlighes or with the shadows. This
exposure time is found by making a test strip, sequentially
increasing times on the paper, developing and drying it and
then checking to see either how long an exposure was possible for
minimum white or how short an exposure was required to pro-
duce the paper’s maximum black.

(6) Prine the stvipe. Cut some muleigrade paper ineo 17%5°
strips. Contact the film wedge produced in Step 4 for eicher the
maximum exposure for minimum white o the minimum expao-
sure for maximum black, using the procedure you found in Step
5. If your film has a lot of base plus fog density, you may need to
slightly increase you time to overcome the effect of the neuteal den-
sity created by the base fog. This wedge will either be the low-
est or the highest conerast you can achieve. It should have either
21 or nine clearly distinguishable steps, depending on which sys-
tem of exposure you've decided to use, That equals a 10z step
range (approximarely a -2 film development) or about a five-stop
range (equal to approximarely a «2 film development).

(7) Add either higher or lower contrast. Now make a contact
prine as in Step 6 but add a second exposure of cither the high-
est contrast or the lowest contrast available, The goal 15 to find
the time which either decreases the number of steps berween
white and black by two or adds only two steps to the serip pro-
duced in Step 6. Then make successive serips in the same man-
ner—double exposing, first either with the soft and then hard or
with hard and then soft—bur double the time for the contrast
exposure for each new serip. You can make as many additional
serips as you like. Four or five are usually adequare. A strip in
which you can distinguish 14 or 15 total steps is considered
“normal,” and whatever combination of exposures produced that
serip will probably produce your “normal” prines. Using thart
combination, make a contact print of the Expo Disc exposure.
Continue adding contrast exposure to strips. You should be able




to obtain serips with berween nine and 21 steps clearly visible.
That will give you a range of contrase equal to beteer than +2 to
-2 film development while actually using only one standard film
development.

(8) Align the strips. Arrange all your scrips from mose to lease
contrast, with the black step on the right and the shortese serip
on the top. Tape them to a piece of 4%5 paper or acetate. On
the strip which is 14 or 15 steps long, find the step which match-
es the prine of the
Expo Disc.

(9) Draw an index
{ime that passes

different high concrast/low contrast exposure. If none march,
use the strip that produces the closest pairing of tones you want.
You do not have to choose highlight vs. shadow meter read-
ings; you can read two different mideones, if you like.

The upper and lower numbers on the Tone System Sleeve
{shown below) are EV numbers. The second line of numbers
from the top are fscops. If you are using a meter which does not
read in EV or which changes EV as you change ASA, then use
either these fistop
numbers or the nexe
lower line indicating
shutter speeds. To
use ffstop numbers,

through the middle
of the step you just
marked. If you look
at the print with the
shorest, most con-
rrasty strip at the wop,
with the blackest
steps on the left, the
index line should run
vertically chrough all
the strips. The steps
through which it
runs above the mid-
dle serip will be
lighter; those below
will be darker. By

1 2 4 8 15 30

take readings with-
out changing shut-
ter speeds and apply
the fstops instead of
EV numbers; or,
take readings using
the same fistop,
watch your shurcer
speeds change and
use those numbers.
For example,
while holding shut-
fer Sl'ﬂﬂ,‘l‘d.'& constant,
you might read che
cloud at fF16/125
and then the tree ar

60 125 250 500 K000

noring how many
steps the tone macch-
ing the Wallace disc
EXPOSUTE MOVES Up of
down with any par-
ticular concrase com-

78 9 10 11 12

WHEN MAKING PHOTOGRAPHE,

Tue ToNe SYSTEM SLEEVE MAKES USE 0F THE INFORMATION GATHERED IN
ILLUSTRATION #0 IN ORDER TO 0BTAIN EXPOSURES ACCURATE T0 Y2 sTap

15 14 15 16 17 18 f18/125; and the
index line might
indicare an exposure
of fIL1/125 or any
combination of shut-
ter speeds and aper-

pared to the normal

tures which equals

strip, you will know
how much to increase or decrease your exposure when you are
obtaining a specific conerast in your photograph,

USING THE RESULTS

frer you've done all chis calibration, you may want to sleeve

your resules to use them in che field. You can make your own
sleeve (as illuscrared), or I'll provide one as a printed decal for §3,
A sleeve consists of a series of lines wich either EV numbers or
Sfstop-times applied to a clear 4%5 acerate film holder so thar you
can exactly figure your exposures to within 'z stop and the appro-
priate contrase filtration in a few easy steps. Using a Tome System
sleeve, take a meter reading of anything in a scene you want to pho-
tograph. Adjuse cthe tone serip print inside the sleeve until your
meter reading matches the tone you want that object to be in your
final prine. Take another reading and check to see if that meter
reading produces the tone you wane. If it does, the index line
will indicare whar exposure you should use to get the tonalities
of that serip. If the tone does not macch whar you want, repear
the same operation on another strip which has a different high

thar exposure. On
the other hand, you might choose to hold the f~numbers constant
and warch the shurters speeds change as your meter reads dif-
ferent objects,

Mulrigrade papers have given us the opportunity to produce
better prints with less effort chan was previously required. In
the field, if you want to use the Tone System, you can quickly
visualize your final print and determine the proper exposure
withour gerting bogged down i concerns about negacive devel-
opment. A single negative development time will work for all
contrast ranges from -2 to + 2. Making images becomes faster, eas-
ier and more pleasurable, And then, in the darkroom, using splic
filtration with muleigrade papers allows us to quickly and easi-
ly find che precise contrast necessary to accommaodate our vision
of the final print. If you put in a few hours calibrating your film
and paper as [ have described, you'll receive the benefic of some
very strong tools. I thank the manufacturers for providing us
with these unexpected gifts, &



