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  Introduction

  THE “ALTERNATIVE” PHOTOGRAPHIC PROCESSES POPULAR TODAY WERE ACTUALLY ON THE cutting edge of yesterday’s technology. Although today’s photographic technology is certainly easier to use and more convenient than older techniques, many of the historic processes have never been equalled for their appearance, longevity and appeal. Ironically, since computerized output is currently limited to color on resin-coated paper, semipermanent black-and-white prints, or color from inkjet-type printers, the move toward digital or computer-enhanced images has created a new demand for the historic techniques. Being able to make an attractive permanent print, palladium for example, from a digitized negative is surely the best of both worlds. Traditionalists may bemoan the digital age, but the result should be the important thing, not the source, and this fusion between old and new technologies offers exciting possibilities. In a world seemingly dominated by mass-produced items and increasingly sophisticated technology, the historic processes provide a unique means of expression.

  To get started with the historic processes, you need only a minimum of equipment— and a lot of enthusiasm. Although, as with any interest, a lot of money can be spent on equipment, it’s perfectly feasible to make a beautiful image using nothing more complicated than a pinhole camera and a piece of glass for a sun printing frame. Many people think a print must be large, but size isn’t everything; a special image will speak for itself in its own way, regardless of its size. A well-crafted 4 x 5-inch (10 x 12.5-cm) contact print softly glowing on a beautiful fine-art paper is both elegant and intimate. Most certainly it’s as much an object of desire and a source of delight as a larger print.

  Once you decide to try the historic photographic processes, it will quickly become apparent that for serious information, you need access to either an unusually well-stocked home library or a very good reference section in a local library. In addition, some important books are out of print or difficult to find. And to complicate matters, it can be difficult to find chemicals and measurements in contemporary terms—comparing British, American, and metric measurements in drams, ounces, grains, and grams, for example, can be an exercise in frustration. This text has been designed to simplify the processes by making the most important information available, by listing often hard to find resources, by giving standardized measurements and technical terms, and by providing the serious artist with further references.

  This book has been designed as a user’s guide to introduce you as accurately as possible to the historic processes. Since photographers who are interested in these techniques tend to be inquisitive by nature, different variations have been given, when possible, to allow you to compare information and explore possibilities for yourself—to help you discover what works best for you.

  The text incorporates information from many sources, which have been liberally cited to encourage further research. These, along with the other texts listed in the bibliography, are highly recommended for further exploration of the historic processes; together they should provide interested readers with answers to most, if not all, of their questions. If you have access to a computer, the Internet is recommended as an unprecedented source of information on a global scale (particularly the archives of alt-photo-process on the Internet). Refer to the appendix for more details.

  For the best results with the techniques discussed in this book,

  • find the characteristics of the materials that you’ll be using and the safety precautions they require

  • follow directions carefully

  • mix formulas in the order given

  • observe the safety warnings and cautions given in the text

  • keep good notes

  • be persistent

  • always be on the lookout for a great new paper!


  [image: image]

  General Applications

  Permanence

  Probably the most asked question about the processes described in this book, and related processes, concerns the permanence of the image. This is a complex question and not easily answered. The early images were well known for fading, but this was due in part to improper fixing, toning, and washing practices. For all the faded prints, there are many that have survived in fine condition in spite of less-than-optimum processing and storage. The life span of any silver image, however, should be considered finite; how finite is dependent upon many variables, some of which are listed below:

  • How adequately the print has been fixed and washed.

  • Whether or not the print has been toned for permanence. Toning greatly prolongs the life of a silver print by combining the vulnerable silver with a more durable substance, such as gold, which is much less affected by environmental conditions.

  • Where and how the print is stored. The appropriate pH, humidity, and temperature greatly contribute to the survival of the image.

  • The lighting conditions under which the print is displayed. Ultraviolet (UV) light is a known cause of fading for nearly all photographic materials.

  • The quality of the support paper that the image is on, or in.

  Paper and Sizing

  The paper that you choose for interpreting your image is of great importance for both appearance and longevity. An image can be considered only as permanent as the paper upon which it rests, and a paper with archival properties will help give your work an acceptable life span. A full discussion of the types of paper and their properties is beyond the scope of this book, but some of the more important points are briefly covered here.

  In a general descending order of quality, paper is made from rag, cotton or linen, and wood pulp. Crawford, however, notes that with careful processing it is possible to make a wood-pulp paper with archival properties for photographic use.1 He also makes the observation that the most important thing to consider is whether there is acid in the paper or whether there is any material that may eventually cause acid, regardless of the composition of the paper. Finally, what has or has not been added to the paper is also important. Many papers today have alkaline buffering materials added to counter or neutralize acidic elements in the paper. These buffering agents may change the effectiveness of developers by gradually altering their pH as the paper is developed; also, the life span of alkaline-sensitive processes, such as the cyanotype, can be affected, since the image will fade in an alkaline environment. The term pH refers to a relative scale of acidity and alkalinity, ranging from 0 for highly acidic to 14 for highly alkaline, with 7 being neutral.

  The texture and color of the paper also have an influence on the appearance of the image and could perhaps make the difference between a good print and a great one. If you consider how long it will take to make your special print, it seems reasonable to take a moment to look at, and experiment with, different papers. Something to keep in mind is that once paper has been thoroughly wet and then dried, it may look quite different than it originally did. The paper should also be strong enough that it will not fall apart while wet for an extended period. There are some classic papers with proven track records that are not difficult to find, such as Rives BFK, Fabriano, and Arches watercolor paper. Sources for paper are listed in the appendix.

  You may find that hot-pressed papers, with their smoother surface, will be more suitable for certain processes than cold-pressed papers, which also tend to absorb more liquid. Paper that is sized, either by the factory or you, however, will solve the problem of liquids sinking in too quickly and still permit the use of a more textured surface. Sizing is a substance added to paper either during manufacture or afterwards, which helps to seal the paper fibers and the space between them to prevent an excess amount of liquid being absorbed. Factory-applied sizing may be gelatin, starch, or alum-rosin (which is acidic and should be avoided). Paper may be labeled as body or engine sized when the sizing has been added directly to the pulp, or surface or tub sized when the sizing has been applied to the surface of the paper at the factory.2 You can add additional sizing to sized papers with a variety of materials, some more permanent than others. They include starch (even spray starch), arrowroot, dextrin, gelatin, and commercial sizing. One way to determine if a paper has enough sizing is if you have enough time to spread the sensitizer on the surface of the paper before it soaks in.3 For only a single coating of sensitizer, most sizing will be adequate; however, for multiple sensitizer coatings, unless you plan to size after each one, a more durable sizing that will not wash off after the first coating (such as gelatin that has been hardened) will be needed.

  
Gelatin sizing


  To gelatin-size paper, prepare a 3% solution of gelatin by adding the gelatin to cold water (3 grams per 100 ml of water) and letting it swell, or “bloom,” for 15 minutes. Afterwards, heat the mixture to 46-49°C/115-120°F in a hot water bath and melt it thoroughly. Unless it has been mixed with formaldehyde, the gelatin can be reused. When the gelatin is ready, pour it into a tray and insert the paper. Make certain to brush away air bubbles from each sheet, interleaving the sheets for 3 to 5 minutes. When ready, remove each sheet, let it drain, and hang it on a line by a corner with a clothespin. Depending upon the paper, this process can be done twice if necessary. It’s always best to see if one coat will work adequately before bothering with a second coat. If the process is repeated, after the second coat, hang the paper to dry by the opposite corner to equalize the coating.

  Hardening gelatin

  After the paper has been coated with gelatin (whether once or twice), it needs to be hardened so that the gelatin doesn’t wash away with repeated immersion. Alum and formaldehyde have historically been suggested for this purpose. However, unless followed by a very thorough wash, alum may be detrimental to the paper and image over time, and for that reason, it isn’t suggested as a first choice. Formaldehyde works well and gradually evaporates, with no long-term problems for the print. Unfortunately, the same can’t be said for the person using it, since formaldehyde has a strong, unpleasant odor and irritating fumes, and studies have indicated it to be a carcinogen in animals and it is strongly suspected to be a carcinogen in humans as well.

  Some texts recommend adding formaldehyde to the gelatin for the last coat, but it is far safer to use the formaldehyde as a separate step for hardening the gelatin after the paper has been coated. This can be done outside in the open, hanging the paper on a clothesline, thus avoiding making a room, or the entire house, reek of formaldehyde. After the coated paper has dried, make a 3% dilution of formaldehyde (30 ml of formaldehyde per liter of water), pour it into a tray outside and, wearing gloves, immerse the paper. Making certain that you’re not downwind, brush away air bubbles and interleaf the paper periodically for 5 minutes (avoid direct contact with the formaldehyde—wear gloves and use a brush and tongs). When the paper is ready, remove each sheet, let it drain, and hang it up by a corner with a clothespin to dry. The formaldehyde will gradually evaporate, leaving no risk of future damage to the paper, and the paper will keep indefinitely. The formaldehyde can be reused; store it in a clearly labeled container.

  [image: image] If you are using carbon tissue, store it well away from formaldehyde, since the fumes will harden or fog the carbon tissue.

  A relatively new material for hardening gelatin that may be as effective as formaldehyde is glyoxal, which comes as a 40% solution. While the odor of glyoxal seems less noxious than that of formaldehyde, limited studies indicate that it may have the same hazards as formaldehyde.4 Although it is not listed as a carcinogen, there are reports that it may be mutagenic. The health implications of using glyoxal are not fully known since there has not been a great deal of testing on it.

  [image: image] Use the same precautions you would for handling any potentially hazardous material: remove contact lenses, wear eye protection and gloves, and handle it only under a fume hood. (See the chemical section in the appendix for details and cautions.)

  Glyoxal is used as a 1% solution, made by adding 25 ml of a 40% solution of glyoxal to 900 ml of distilled water. Add enough additional water to bring the level to 1 liter. Soak the gelatin-coated paper for 5-10 minutes in a tray filled with the 1% glyoxal solution. Although there is little odor, this step is best done outside since the vapor can irritate the mucous membranes and eyes. After the paper has soaked, hang it up to dry with a clothespin on a line outside.

  Arrowroot sizing

  Arrowroot paper is made by brushing on a starchy solution made from arrowroot powder. This fills the pores of the paper and forms a smooth surface. When used as a support for salted paper, the starch imparts the characteristic reddish color to the image, as well as added brilliance due to the smoother surface. Unlike gelatin, however, it is not useful for multiple printing. Arrowroot can be found in most grocery and health-food stores.

  To make the arrowroot solution, add enough cold water to 35 grams of arrowroot powder to create a creamy mixture. In a glass or porcelain container, add 35 grams of sodium chloride (table salt) and 3 grams of citric acid to 950 ml of water. Bring the water to a boil and add the arrowroot mixture. Boil for a few minutes, stir with a wooden or glass utensil, and then allow to cool. When the solution is cool, remove the skin that has formed on the surface.5

  The easiest way to apply the arrowroot solution is with a brush, but it can also be applied with a disposable sponge brush, then evening out the coat with a squeegee or glass rod. Another method involves immersing the paper in the arrowroot solution and pulling the wet paper over or between glass rods to even out the arrowroot coating. The paper can also be floated. However the arrowroot is applied, it needs to be evened out as much as possible on the paper. After this is done, the paper can be hung with a clothespin to dry.

  Dextrin sizing

  Dextrin can be added to paper as temporary sizing to help prevent the sensitizer from sinking into the fibers. It will later wash out, leaving the surface of the paper with no  coating to obscure the texture. Nadeau suggests making a 10-20% solution (10-20 grams per 100 ml of water) and sponging it on.6 After the dextrin has been applied, the paper can be hung up by a corner to dry.

  Safelight

  The historic processes described in this book have very little sensitivity to yellow light; a simple yellow bulb at a reasonable distance makes a very satisfactory safelight. A regular low-wattage tungsten bulb can also be used, as well as a regular darkroom safelight. Fluorescent light should not be used because it will fog the paper (see the section below about light sources).

  It should be kept in mind that it’s all too easy to exceed the safe amount or duration of light required and to end up with a fogged image.7 Tracing the source of fog (or any problem, for that matter) can be very time consuming, not to mention frustrating. Minimizing potential errors of this sort will make your relationship with the historic processes much more enjoyable and productive.

  Measuring Solutions

  In order to avoid confusion, it’s important when reading and comparing formulas to know that solutions can be given in three ways, which in turn have three very different meanings:

  • weight/volume (wlv), which indicates the weight of a substance to be added to a specified volume of liquid, such as 10 grams of borax added to 90 ml of water

  • weight /weight (w/w), which indicates the weight of a substance to be added to the weight of a liquid, such as 10 grams of borax added to 90 grams of water

  • volume /volume (vlv), which indicates the volume of liquid to be added to another volume of liquid, such as 10 ml of ammonia added to 90 ml of water

  For those who prefer to measure dry materials with implements such as spoons or small containers, as long as the amount measured is not too small, it doesn’t make much difference how the materials are measured. It just needs to be done consistently.

  [image: image]If this sort of measuring method is used, the resulting measurements will be comparable in volume only— not in weight.

  Percentage solutions

  An easy way to think of a percentage solution is as a total volume of 100 ml of liquid including the chemical. This is made by adding the chemical to an amount of liquid less than 100 ml and then adding enough liquid to bring the total volume up to 100 ml. The amount of chemical added to the 100 ml can then be directly stated as a percentage. For example, a total volume of 100 ml of water that contains 10 grams of borax would be a 10% solution.

  The percentage of a chemical in a liquid can be found by dividing the amount of chemical by the amount of liquid (use the same measuring system, such as metric, for both amounts). For example, the percentage of 200 grams of sodium citrate contained in 500 ml of water would be 200 divided by 500, which would equal 0.4 or 40%.

  The amount of chemical per milliliter can also be found by dividing the amount of chemical by the total volume of liquid (use the same measuring system for both amounts). For example, if 10 grams of borax are contained in 100 ml of water, 10 divided by 100 would equal 0.1 of 1 gram in each milliliter. Since weighing very small quantities, such as 0.3 gram, is difficult to do accurately without a very good scale, a convenient way to measure small amounts accurately is to make a higher percentage solution than needed and use small amounts of it. Using the example above, to accurately measure 0.3 gram of borax would be simple, since 1 ml contains 0.1 gram of borax; then 3 ml would contain 3 times 0.1 gram, which would equal 0.3 of a gram of borax. By comparison, if a scale with an accuracy of ±0.1 of a gram were used to weigh 0.3 gram, it could weigh between 0.4 and 0.2 gram, which would be a 30% deviation, which is far too high to be acceptable.

  Saturated solutions

  A solution is considered to be saturated when a liquid at a given temperature contains the maximum amount of a substance that can be dissolved in it.8 It is important to remember that the amount of a substance that can be dissolved in a given amount of liquid will vary with temperature. More of a substance can be dissolved in a warm or hot solution than in a cold one.

  Sensitizing Methods

  All the processes described here require sensitizing before use. There are three methods for doing this: brushing, using a rod, and floating.

  Unless you are making a large image or using a process that requires floating, the sensitizer can generally be measured with drops into a small plastic or glass (but not metal) container. It will take about 12 drops for a brush and perhaps half that amount using a rod for a 4 x 5-inch (10 x 12.5-cm) image on sized paper. Obviously, if the paper is extremely absorbent and not well sized, it will take a greater amount of solution to sensitize it. Pipettes that have milliliter markings on them are excellent for measurements larger than drops.

  [image: image] Do not use your mouth to draw solution into a pipette! The pipette should come with a rubber bulb on the end, or you should have one available for that purpose.

  Because applying sensitizer with a brush or rod is necessary for many of the historic processes, it might be a good idea to first practice with colored water. Beyond the value of practicing this technique, this will also give you some idea of how much liquid is needed to cover a given area adequately.

  Make certain that the sensitized paper is dry before use; if it is not, your negative can be permanently stained. Avery thin sheet of Mylar, 1 mil (0.025 mm or 0.001 inch) thick, can be placed in between the negative and paper for protection without greatly affecting sharpness. Considering the fact that the negative will also be exposed to strong ultraviolet (UV) light and possibly some heat, it is always a good idea to use a duplicate negative instead of the original.

  Sensitizing with a brush

  The paper should be larger than the negative to allow for brushstrokes and mounting. Make certain that the selected side of the paper is facing up, and pin or tape the corners down on a firm—preferably waterproof—surface. If the paper has a watermark, the front of the paper is facing upwards when the watermark is also facing upwards and reads correctly. With light pencil marks, mark the perimeter or corners of the negative on the paper. If you do not want the characteristic brushstrokes to show on the outer part of the image, the edges can be masked with tape, or an opaque mask can be attached to the negative.

  [image: image]

  Many of the historic processes use a bristle brush and a plastic foam brush to apply the light-sensitive coatings. A Japanese hake brush (not shown), which has the brush element sewn on rather than attached with a metal ferrule, is also a satisfactory alternative for many of the processes.

  Before using the brush, dampen it slightly with distilled water and remove excess water with a paper towel or blotting paper. This helps prevent the brush from absorbing the sensitizer. Under safelight conditions, measure the correct amount of sensitizer into a container, as described above. Then pour the measured sensitizer in a line down the center of the marked area of the paper and brush quickly and evenly: first, top to bottom; then side to side. It is important not to let the sensitizer puddle since that will cause a dark streak. Disposable foam brushes and lapanese hake brushes work very well for this purpose, as do disposable medicine cups; both can be washed out and used many times.

  [image: image]To avoid potential problems with contamination, dedicate the brush and container to one purpose or process only.

  
Sensitizing with a rod


  Ware describes a method of sensitizing with a rod or tube that is elegant in its simplicity.9 The rod can be glass or plastic, but it must be smooth and free of scratches to avoid damaging the paper surface. It needs to be at least as long as the length or width of the surface that you plan to coat. The ends can be bent up to form a handle, or a small piece of plastic can be glued on to serve as a handle.

  Using tape, fasten the paper to be sensitized to a firm, waterproof surface, and with a pencil, mark the paper around the margins of the negative. Use a pipette or syringe or pour the sensitizer in a straight line across the top of the image area. Place the rod in the sensitizer and draw it toward the bottom margin. Lift the rod slightly at the mark you made for the bottom of the negative. Then place it down again and push it back up to the top mark. Do this slowly five to six times, without rotating the rod. If there’s a small amount of liquid left when you have finished, it can be blotted with a small piece of paper towel or blotting paper. You will probably find that this method uses less sensitizer than other methods, thus saving expensive materials.

  [image: image]While this procedure works well on smooth paper, it isn’t as effective with rough-textured papers.

  Sensitizing by floating

  Sensitizing paper by floating is an acquired skill. The main problem is that the paper will start to curl up into a tight roll as the fibers swell and expand on one side. Some suggestions for success with floating paper are the following:

  • keep the paper at the same temperature as the solution

  • evenly roll the paper onto the solution, from the center outwards, as you hold two opposite corners or edges

  • moisten the back of the paper with a spray container filled with water

  An alternative method that works very well is to make a “boat” by folding 1 or 2 cm of the four sides of the paper up, thereby stiffening the paper edges. The boat can then be laid on the solution without too much trouble.10

  Light Sources

  Since glass does not transmit wavelengths shorter than 340 nm, the exposing light should be around 350 nm and the glass should be as thin as possible to avoid extra light absorption.11

  The sun is an excellent source of UV light, but in different seasons you have to compensate for things such as clouds passing by, time of day, and the position of the sun. Sun printing is obviously limited to the daytime, as well as to fair weather. Because of this, fluorescent UV lights are an attractive option. Sometimes used as tanning lamps, UV lights are often labeled “BL” in the United States and “UVA” in Europe. Unlike regular daylight or cool-white fluorescent tubes, UV lights emit a large portion of their illumination in the range of 350 nm. They are consistent in light output, give off relatively little heat, are economical to use, and permit you to work regardless of the weather or time of day. There are other light sources that will work well with these processes, but they are inconvenient, more expensive, or potentially dangerous, such as the carbon arc.

  Graphic arts printers are also available. They generally include a light integrator for consistent, repeatable lighting, which measures the amount of light delivered over specific time periods, and a vacuum frame that ensures very close contact between the negative and sensitized material, resulting in extremely good sharpness. However, they cost quite a bit more than the more conventional light sources mentioned above.

  [image: image]

  Historically, in some processes, such as albumen, the paper is coated by gently laying it on the coating liquid in a tray for a few minutes to evenly absorb the liquid on one side.This simple procedure usually takes some practice to master.

  [image: image] Do not use a graphic arts printer with a carbon-arc light source. This type is dangerous because it emits hazardous fumes.12

  Recent experiments by Davis with gum and palladium have demonstrated that ordinary daylight fluorescent tubes emit enough UV light to expose your paper adequately.13 Data for carbon printing indicate that if the amount of dichromate is adjusted to a higher concentration (thereby lowering the contrast), the daylight-type fluorescent tube is just as effective as the UV tubes alone.14

  [image: image]

  The first thing usually learned about floating paper is that it has a great tendency to form a tight curl when it comes in contact with the liquid. One solution to this problem is to fold up the edges a bit, making a sort of boat.

  [image: image] The daylight tube originally used by Davis has probably been changed by the manufacturer, so results may not be the same with the tubes that are currently available. In the United States, the GE tube GE F20 (or F40) T12 SP65 might be a close match. In Europe, the Philips number 33 tube seems to work well. Other manufacturers undoubtedly have similar tubes, but you will have to test them yourself to see if they fit your needs. The Philips tube did very well in an informal test with palladium.

  It is fairly simple and inexpensive to build your own fluorescent UV light unit. Uncoated fluorescent UV tubes are well suited for this purpose; the coated tubes used for theatrical purposes are more expensive and not any better for this use, nor are the small bulbs used for “black light” displays.

  [image: image] Wear goggles designed to protect your eyes from UV light when working with this type of light source. Make sure these are wraparound, 100% UV protective goggles (which can be easily and inexpensively purchased).

  Sources for UV fluorescent light units, such as Edmund Scientific, are listed in the appendix under Sources of Supplies.

  Contrast Control

  Contrast control with light

  The amount of UV and blue light present at exposure will, to some degree, determine contrast; direct sunlight gives less contrast than indirect, thus the old adage of printing in the shade for thin negatives. The higher the proportion of blue light to yellow, the softer the print will be, and vice versa.15 It has also been suggested that contrast might be controlled slightly by using a blue or yellow filter over the contact frame.16

  Recent tests with carbon printing indicate that contrast control may also be possible with the use of regular cool-white or daylight fluorescent tubes in place of, or in combination with, regular UV fluorescent tubes. With the use of either cool-white or daylight tubes, the print contrast appears to be nearly the same as when a restrainer is used in the sensitizer, delivering higher contrast and reduced highlight density unless the dichromate concentration is adjusted to the light source.17 It’s important to note that even with the same amounts and concentrations of dichromate, different pigment colors will very likely have different contrasts and speeds. This is due to what is called the internal filter effect, which is the filter-like effect of the pigment or other colored substances such as platinum or potassium ferricyanide.18

  Contrast control with dichromate

  [image: image] Use caution when handling dichromates; they are corrosive and are known carcinogens. They are dangerous through all avenues of exposure. Avoid inhalation of the dust; mix dichromates under a fume hood or in a glove box. Avoid contact with dichromates; wear gloves, goggles, and a dust mask when handling them. (Refer also to the chemical list in the appendix for more detailed information.)

  Dichromate is used as the primary means of controlling contrast in carbon, carbro, and kallitype printing. It can also be used as an additional control for the other processes, acting as a restrainer, which reduces highlight density and gives a higher apparent contrast.

  There are three types of dichromate: potassium dichromate, ammonium dichromate, and sodium dichromate. Because there is a lack of clarity in some texts describing saturated dichromate solutions, the following should offer more consistent measurement: 100 ml of a saturated solution (see the section on measuring solutions in this chapter) contains 14.2 grams of potassium dichromate (at 25°C/77°F), 33 grams of ammonium dichromate (at 25°C/77°F), or 111.4 grams of sodium dichromate (at 18°C/64°F).19 The effects of each of these solutions can differ because they each contain substantially different amounts of dichromate ions. Substitution of one type of dichromate for another should be based upon the concentration of dichromate in each solution.

  Potassium dichromate has traditionally been recommended, with ammonium dichromate suggested for increased sensitivity. However, if the solutions are adjusted to 3.5% and 2.5%, respectively, they have been found to have the same sensitivity.20 Sodium dichromate has apparently not been popular because it has a tendency to absorb water, which makes consistent weighing difficult; however, this is less of a problem than it would appear. Sodium dichromate is actually closer in sensitivity to ammonium dichromate than potassium dichromate is, although the sensitivity varies in different colloids, such as gum and gelatin.21 For the techniques described in this text, except for gum, equal concentrations will yield close results.

  However, there are times when the specific effects of a saturated solution are desired, for example, with gum printing. In carbon printing, a lower dichromate concentration produces higher contrast, and a higher concentration produces lower contrast. Unlike carbon, gum bichromate responds only slightly to small changes in the dichromate dilution, other than altering the sensitivity.

  If you decide to try using daylight fluorescent tubes for your light unit, you may find that because sodium or ammonium dichromate solutions can be made in greater concentrations than potassium dichromate, they can be more effective for increasing sensitivity and managing contrast than the weaker potassium dichromate. Davis, for example, suggests using a 25% solution of ammonium or sodium dichromate for use with daylight fluorescent tubes and gum printing.22

  Contrast can be controlled in salted paper, cyanotype, and albumen by adding drops of potassium dichromate to the sensitizer and, in the case of the ferric processes (other than cyanotype), to the developer. The amounts and concentrations are given with each process.

  Dichromate-sensitized paper will not keep and should be used as soon as possible. If you use dichromate in the developer solution, its effects will gradually become less effective as it is used, since the dichromate will gradually be depleted. To monitor the degree of change, expose a sample of paper with a step tablet and develop it at the beginning of the printing session. Periodically during the developing session, expose another step tablet and develop it. It will be evident when the level of contrast starts falling off, since more exposure steps will be visible on the test strip.

  
Exposure Control


  If the sun is your source of light, the exposure time will differ according to the time of day or the season. But there are ways to determine exposure with the printing-out processes. One time-honored method is to visually check the exposure periodically to see how it’s coming along (which can be done with a hinged-back contact printer). There will be an image, called a provisional image, visible. And although this is not a foolproof method, a practiced eye can determine exposures fairly well for many of the processes yielding a provisional image.

  [image: image]This doesn’t work with processes like carbon and gum dichromate because the dark pigment generally obscures a provisional image; their exposure must be measured by time.

  A more consistent means of determining exposure is to make an initial test print with a negative step tablet, also called a step wedge. A negative step tablet is a film strip of evenly divided sections, or steps, each receiving more exposure than the preceding one. Usually the intervals between steps is 0.15 density or V2 stop. Step tablets are available calibrated and uncalibrated. The less expensive, uncalibrated ones will work fine for the processes described here.

  [image: image]

  A contact printer with a split or hinged back allows you to check the ongoing exposure of a print-out process from time to time without disturbing the position of the negative. In this illustration, a step toblet is visible in the open part of the back. This can be used to help determine the correct exposure.

  To use this method, you need a small piece of sensitized paper and a small step tablet, such as a Kodak Number 2. Under a safelight, place the step tablet on the sensitized paper and put them together in a contact printer with the negative side up. Make a guess at the time for exposure, make the exposure, and then, using a safelight, remove the exposed paper. Took for the first step that’s just darker than the paper base itself and make a mark next to it. Process the print, dry it, and again look for the first step that’s just darker than the paper base. Count the number of steps that it has changed. Place the step tablet and your negative on a light table and find the density on the step tablet that is the same as the highlight density on the negative and make a note of it. When you expose your negative, also put the step tablet on the sensitized paper, outside of the image area. When the highlight density of the negative, plus the number of steps lost during processing are reached, the exposure has been long enough. In summary, overexpose the print for the number of step-tablet steps that are lost in processing.

  A normal timer with an integrated light sensor is useless for measuring and timing UV light. Aside from the light integrator in a graphic arts printer, however, there is a versatile digital timer that was designed to be used in the darkroom to compensate for fluctuating cold-light heads but also has the capacity to accurately time and compensate for fluctuating UV light sources, including the sun.23

  Contact Printers

  The split- or hinged-back contact printer was designed for the historic processes because it allows for periodic checking to see how the exposure is going without disturbing the position of the negative on the paper. As the exposure progresses, one part of the back can be opened—in very subdued light or under a safelight—and the provisional image can be examined to determine how much more exposure is needed, if any (see above).

  Used printing frames can frequently be found for reasonable prices at flea markets and secondhand shops. Not all contact printers are well designed, however, especially some of the inexpensive modern ones. A well-constructed contact printer, like any good tool, will be a pleasure to use for many years. The hinged back should have a thin pad of felt or similar material, and the springs should hold the negative and paper tightly and evenly together. Modern variations using surgical tubing to hold the back to the glass tend to be less convenient to use.

  While the hinged-back contact printer is easy to use, unless it is very well designed, it may not give the sharpest image because of imperfect contact between the negative and sensitized material. Although more expensive, a vacuum-type frame will, at the expense of portability and the ability to monitor exposure visually, deliver the sharpest image possible.

  Glass absorbs some UV light but allows the transmission of about 350 nm, which is satisfactory for the printing-out processes.24 Some modern printing frames have a special type of plastic that transmits a greater amount of UV light than glass; however, it must be remembered that plastic is much easier to scratch and costlier to replace than glass. It’s also doubtful whether there’s a great enough increase in printing speed to justify the added cost.

  Although a hinged-back contact printer is ideal for the historic processes, it isn’t a necessity. A contact printer with glass hinged on one end, commonly used to proof negatives, or even a heavy piece of glass, will also work for this purpose. The drawback, of course, is that it will be difficult to examine the exposure without disturbing the negative alignment.

  Sources for contact printing frames are given in the appendix.

  Registration Methods for Multiple Printing

  Paper shrinks after the first processing, so for accuracy with multiple prints and, particularly, for large prints, the paper should be preshrunk before it is sized. This is easily done by soaking the paper in hot water for 3-10 minutes and letting it dry. In practice, however, the paper doesn’t necessarily return to its original dimensions even if preshrunk.

  If the multiple printings must be precisely aligned, it’s a good idea to position the negative over the image and examine it visually to make certain that everything lines up.

  There are several ways to register, or align, the negative and paper for multiple printings, all done before the paper is sensitized. Some of them are listed below:

  1. Tay the negative down on the paper and make pencil marks at each corner, or outline the entire negative, aligning the negative with the marks before each printing.

  2. Sullivan suggests dry-mounting the uncoated paper with releasable tissue to perforated “computer” board, a thin plastic used for circuit boards, or some other heat-resistant material, such as aluminum. When all the printings are completed, the paper/board sandwich is heated to the appropriate temperature for release and the paper is removed from the board.25

  [image: image] With this method, there is the possibility that an adhesive residue will be left on the back of the paper

  3. Another method is to use registration pins. Commercial registration pins can be used to align the paper and negative, or you can make your own. Commercial pins have a small raised pillar (usually ¼ inch, 6 mm, in diameter) on a metal tab. A homemade pin system can be made by gluing two ¼-inch pins into position on a firm, thin surface, such as a piece of thin plastic.

  To use the pin system, attach a narrow piece of clear plastic, such as that used for overhead transparencies, to one side of the negative with transparent tape. Lay the negative on the paper and, using a standard two-hole paper punch, punch through the clear plastic and paper. There should be enough clear plastic that the negative can be positioned at the desired spot on the paper and also that the registration holes will be near the top of the paper, so that the area with registration holes can be removed later. Using a scrap piece of plastic that has been punched with the paper punch for a template, attach the two pins to the inside of the glass of the contact printing frame by taping them down. When you are ready to make an exposure, attach the negative with the punched plastic to the two pins, emulsion side up, place the sensitized paper over the pins, emulsion side down, and then put the back of the contact printer into place.

  A mask that is either larger or smaller than the support paper can be made from heavy paper or a plastic material such as acetate. Place a ruler vertically in the center of the mask and make a short registration mark on the top and bottom edge. Do the same on the two horizontal edges. Cut a window in the mask slightly smaller than the negative and tape the negative to it by the edges. Cut or make a mark on the top edge of the mask so that later you can orient it correctly. Place the mask over the sensitized paper and fasten it down with a few pieces of tape. Make registration marks on the sensitized support paper that correspond with the registration marks on the mask. If the mask is larger than the support paper, make the marks on the back of the paper. If the mask is smaller than the support, make the marks on the front of the support paper.

  Make the exposure with the mask in place and remove it before processing. After the first exposure has been dried and the paper resensitized, the mask can be put back on the support paper and the registration marks previously made can be easily lined up. The drawback to this method of registration is that the support paper tends to curl after it’s been wet, which makes it difficult to line up with the mask again.26

  Negatives

  All the techniques in this book, with the exception of carbro, gelabrome, and bromoil, are contact processes that require a negative the same size as the desired print size. This means that either a large-format camera must be used or an enlarged duplicate negative must be made from a smaller format.

  The easiest and most accurate method is to use a large-format camera with a large negative. An alternative for those who don’t have a large-format camera and don’t mind a lack of flexibility is a pinhole camera. While a pinhole image can be quite beautiful, it involves long exposures and a lack of sharpness compared to a conventional camera system. However, if it fits within your needs, it is a method well worth exploring.

  Whatever the size of the original negative, remember that unless you have a copy, if the negative is damaged, it can’t easily be replaced. You should also remember that if you expose and develop for a specific density range, such as for salted paper, the resulting negative will not be suitable for processes that require a substantially different density range, such as gum bichromate.
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