Calibrating Development Times--Simplified

Calibrating the “Normal” Developing Time


Film development calibrations are alone most responsible for photographers falling short of the data needed to predictably effect contrast on their negatives for achieving maximum printing quality.  

To balance the contrast of the negative, the developing time needs to be calibrated. In traditional Zone System classes this processes involves nearly endless printings of gray scales and comparisons of gray tones on prints.  

Here are three different but all simplified methods for calibration.



The Visual Method. 

It's rather hard to judge whether the developing time is correct or not just by looking at the negatives.  That is because, as we have noted, the negative is capable of recording a greater contrast range than can be printed.  It's essential to first make prints and then evaluate if the contrast in the prints is correct. 

Print your “normal” scene negatives on a paper of average grade. Print more than one negative and compare the dry prints in a normal light (not too bright). Do you experience the contrast as being correct? Or are the prints too low or high in contrast? 

If the prints are too contrasty, the developing time should be shortened. If the prints are too soft and gray, the developing time needs to be longer. 

You may use a more sophisticated way of deciding your developing time, but this visual method should be the definitive check. If you think that the prints are generally too harsh, the developing time should be shortened no matter what the densitometer says!



A simple Densitometer Method

Contrast can easily be measured with a densitometer.  It provides a quantitative method of evaluation but remember, the proof is still in the print.

But it need not be quite so much of a brain numbing exercise as is normally prescribed.  The table below gives the proper densities on the film for the various tones for a properly “Normal” development.

	Zone System Chart 
Description, Textural Properties, Film Densities

	Zone
	Zone
0
	Zone
I
	Zone
II
	Zone
III
	Zone
IV
	Zone
V
	Zone
VI
	Zone
VII
	Zone
VIII
	Zone
IX
	Zone
X

	Descr.
of
print value
	Dmax.
pure black.
	1st perceptible value lighter than black.
	very very dark gray
	fully textured dark Gray
	dark middle gray
	middle gray 18% reflectance
	light middle gray
	fully textured light Gray
	very very light gray
	1st perceptible gray darker than white
	Dmin.
paper base white

	Texture
	none
	none
	suggestion
of texture
	full texture
	full texture
	full texture
	full texture
	full texture
	suggestion
of texture
	none
	none

	Film
Density

(minus fb+F)
	.02
	.11
	.21
	.34
	.48
	.62
	.76
	.97
	1.18
	1.33
	1.44

	Notes:
	For 35mm Kodak T-Max 100 film for printing on a condenser enlarger.  These figures may differ from your own; they represent appropriate film densities for the particular testing equipment.  If you are using a different film or are using a different enlarger, then you figures should be different from these. So do not worry if your test results vary somewhat from these. Even so, these densities are an excellent representative set that you can use as known good values to compare to your own film test results. 


Expose two negatives Based on your film speed calibrations. One will be a “black-point” negative and one a “white point” negative. One should be exposed 3 1/2 stops below the meter reading and the other 3 1/2 stops above the meter reading. The white-point negative is, after developing, the dark negative, and the black-point negative is the light one. 

Measure the blackness in both of them and calculate the difference. If, for example, the white point negative has a blackness of 1.42 and the black point negative has a blackness of 0.32, the difference in blackness is 1.10. The contrast is, therefore, 1.10. 

As mentioned earlier, enlargers have different sources of lights and they demand negatives of different contrast. The approximate negative contrast desired when printing in an enlarger with diffuse lights is 1.20. A print made in an enlarger with a condenser light should measure between 1.00 and 1.05 in contrast. These values are approximates and should be regarded as starting points for your own printing. Personal taste may require negatives of deviating contrast.

Print the white point and the black point negatives simultaneously in the enlarger. Place them in the negative carrier in a way that ensures that half of each negative is printed. Between the negatives is a small slice consisting of the film-base+fog (fb+f) alone. In the finished print, this slice should come out completely black (Paper black), the black point should therefore come out almost black and the white point almost white as compared to the paper white of the print border. 

If the white point is too dark, then the print’s contrast is too low. You need to increase your developing time. 

If the white point is too bright (i.e. if it blends into the white of the border), the contrast is too high, and this can be adjusted by shortening the developing time.


Fact Sheet Method


There is yet one other way based on the data found in some fact sheets that are packed with various film brands.  We have looked at visual and numerical references for contrast, but the contrast of a negative can also be described by yet another number: the contrast index (CI). 

The contrast index describes the inclination of the film curve. An ideal CI for a negative that is to be printed in a condenser enlarger is 0.50. The corresponding number for a print that is to be printed in a diffuser enlarger is 0.57. 

Some manufacturers provide fact sheets with charts showing the developing time appropriate for a certain CI. Along the y-axis of the chart are different developing times and along the x-axis are the different CI values. The chart has a number of lines and every line represents a developer. Suppose you are going to shoot T-MAX 100 and develop it using D-76. You want the negative contrast most suitable for a diffusion enlarger, this means a CI of 0.57. Draw a line parallel to the x-axis at 0.57 until that line crosses the D-76 line. Draw another line down to the x-axis and read the developing time, which according to the Kodak fact sheet is 8 minutes. 

This method is very simple and doesn't demand any darkroom work. The drawback is that not all manufacturers provide fact sheets like Kodak.


Calibrating plus- and minus times


Rules of Thumb.

A reasonably close though not precise way to adjust development for most normal developers that have a processing time (at normal temps) in the 7-12 minute range is to use the following factors:  1.2 for T-Max and Tri-X Pro and 1.4 for most other films.  These factors are used as a multiplier for extended development times and a divisor for contracted development times.  

If normal development is represented by “N” then plus developments are (using the 1.4 factor):

N+1 = N * 1.4

N+2 = (N+1) * 1.4 = (N * 1.4) * 1.4

Minus developments are:

N-1 = N ( 1.4 

N-2 = (N-2) ( 1.4 = (N ( 1.4) ( 1.4

For T-Max and Tri-X Pro substitute 1.2 for 1.4 in the examples.

Calibrations based on Film Contrast / Densitometer

Once you know the proper “normal” development time that will yield the ideal contrast on normal paper with a normal contrast range subject, there is only one bit of data remaining.  You need to know by how much you should alter the normal development times to predictably alter the contrast of a negative to suit the subject and the paper. For calibrating plus and minus development times, we can use a similar method as when calibrating the developing time.


Normal developing assumes that the contrast of the motive spans seven stops. That is why you expose at 3 1/2 stops below and 3 1/2 stops above: it creates a difference of seven stops.  

At minus 2 developing the contrast is nine stops.  The two frames exposed are minus 3 1/2 and plus 5 1/2. At minus one, developing it is minus 3 1/2 and plus 4 1/2. The corresponding frames for plus 1 developing is minus 3 1/2 and plus 2 1/2. 

The contrast should be the same in all examples, and this is accomplished by varying the developing time. 

Start from the following approximate times: For minus 2 developing time should be shortened by 30 %. For minus 1 by 15 %. For plus 1 time should be increased by 20 % and for plus 2 by 40 %.  If these do not give precise contrast specified then adjust by 5% and try again.

Conclusions

The traditional “print tone sections till you’re blind” approach does certainly work, and it has the benefit of giving you practice in the lab.  But to get you going quickly, these will get you quite close and will result in far better negatives than simply following the instructions on the film data sheet or development tables in the lab for general use.
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