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Photogravure is a late 19th century process which was developed to faithfully 

reproduce artworks for mass consumption, i.e. books and portfolios. It was slowly phased 

out in the commercial industry by the high-speed process know as rotogravure, which in 

turn was replaced by offset lithography in the early part of this century. The last 

widespread publication to be printed by rotogravure was National Geographic, making its 

last rotogravure run sometime in the mid 1960’s before it turned to offset lithography. 

  The particular process we are interested in is an early form known as 

heliogravure, or more commonly grain-gravure. This method utilizes rosin dust to break 

up the photo image instead of a mechanical halftone screen. In the etching process 

images cannot be duplicated in continuous tones such as in photography due to the nature 

of the intaglio printing plate. There is either the presence of ink or not. In grain gravure 

the actual tonal range is controlled by how much ink is deposited in a given area on the 

paper, which in turn is dictated by the amount of ink that area carries in the etching plate. 

This is determined by the depth, or etch of the area, deeper areas holding more ink then 

shallow ones. The more ink deposited in the plate, the more ink that is transferred to the 

final print paper when it is run through a press. These are the parameters you must 

function in when choosing etching as your printmaking method.  

So, how does one go about making an etching reproduce a continuous tone 

photograph? By fooling the viewer’s eye into thinking they are seeing one. In offset 

lithography and photoengraving this is accomplished by turning the picture into a series 

of small mechanical dots like a newspaper photo. This is known as a halftone screen. In 

this process, dots vary in size directly in relationship to the tonal range of the original 

photograph. With photoengraving, the depth of each dot can also affect the outcome of 

the reproduction. The dots are assigned to the photograph by screening it on a process 



camera (placing a mechanical screen between the original photo and the reproduction 

piece of film), known as halftoning, or by scanning the image into a computer and letting 

the software assign a dot. Either method results with the reproduction looking 

mechanical. 

If you break up the photograph in a totally random manner you lose the 

mechanical look, formed by a repeated pattern, resulting in an image that more faithfully 

resembles the original. This is what rosin dust accomplishes in the grain gravure 

technique. The final image looks natural and lends itself to further manipulation with 

traditional etching techniques because it consists of an aquatint. Aquatint is the term used 

to describe the process of placing tones on etching plates with rosin resists that mimic the 

tones one might create with watercolor or pencil rendering. Aquatinting a plate consists 

of depositing a fine layer of rosin powder on the plate surface and then melting it so it 

adheres. The melted rosin acts as an acid resist when the plate is submerged in a bath of 

acid. Shades of gray (gray scale being a term of tone and not actual color) are decided by 

the depth of the valleys formed in between the hills of the rosin powder. The depth is 

determined by the length of time the plate is etched, and the deeper the etched area, the 

more ink it will hold. The more ink that is transferred to the paper, the darker that area of 

the image will print. 

In producing a photogravure you must start with a full size positive, a transparent 

piece of film the same size as the final image. The positive can be either a photographic 

film positive or something hand rendered on a material that light can pass through. The 

positive is placed over a sheet of pigmented gelatin which is supported by a paper 

backing. The pigment paper is referred to as carbon tissue. This  may be due to it being 

exposed by carbon arc lamps or being used in making “carbon” prints. The carbon tissue 

has been sensitized (made to react to ultra-violet light) by soaking it in a solution of 

potassium dichromate. The dichromate will harden the gelatin in relation to the amount 

of UV light it is exposed to and the length of time it is exposed. An example can be 



thought of as a positive with a white area (transparent) and a black area (opaque). When a 

UV light source is projected through the film positive-carbon tissue sandwich, the black 

area (opaque) will not permit the light to pass through to the carbon tissue. This keeps the 

gelatin from hardening. The white area of the positive (transparent) will permit much of 

the light to pass through to the carbon tissue, activating the potassium dichromate and 

hardening the gelatin by cross linking the molecules of the colloid, making it mostly 

insoluble to water. 

After the gelatin tissue has been exposed it is transferred to a copper plate (being 

chemically clean and aquatinted) by soaking the exposed carbon tissue in a bath of 50% 

isopropyl alcohol and then laying it gelatin side down on the surface of the plate. It is 

then squeegeed which creates a molecular adhesion between the gelatin colloid and the 

copper. After letting it dry thoroughly, it is developed, which consists of washing in hot 

water baths to rid the plate of the paper backing and soluble gelatin. The gelatin remains 

thick in areas that received full exposure to light and will wash out completely, revealing 

the surface of the plate, where light was totally blocked (no light hardening).  Shades of 

gray in between translate to a varying thickness of gelatin corresponding to the amount of 

light permitted to pass through the positive. What remains on the plate surface is a gelatin 

stencil of varied thickness that, after some preparations, is ready to be etched in ferric 

chloride , a series of iron salts. Usually four baths of ferric chloride are used in the 

etching of a photogravure. Each bath has a different specific gravity (baumé) going from 

heavy (small amount of water) to light (large amount of water). The water acts as a 

vehicle to carry the ferric chloride through the gelatin and into contact with the copper 

plate, which then corrodes (etches) in a predictable fashion. Ferric chloride alone can not 

penetrate the carbon tissue stencil. 

An area that is black on the original positive will translate to a minimum amount 

of gelatin of the copper plate and is penetrated quickly by the heaviest baumé (45 o) 

containing the least amount of water. This portion is etched for a specific amount of time 



and the plate is then moved to the next bath (43 o) which contains a bit more water, 

enabling the ferric chloride to further penetrate the next thicknesses of the gelatin stencil. 

The plate is moved along through the baths in this manner until all areas have finished 

etching. The darkest areas receive the cumulative longest amount of time etching creating 

the deepest recesses in the plate (holding most amount of ink). The lightest areas only 

etch for a minimal length of time creating very shallow recesses that only hold small 

amounts of ink. Everything else in between falls into place in relation to the original tonal 

scale. This technique of multi-bath etching gives the printmaker the additional ability to 

curve the contrast (gray scale) of the finished print to either match the original positive or 

change it to another direction. 

  The plate is then cleaned and prepared for printing. Ink is applied to the plate in 

the traditional manner of intaglio printing and it is run through an etching press in direct 

contact with damp print paper. The resulting transfer of ink onto the paper will usually 

duplicate the original image. 

 
 



          The Film Positive 

 

Various types of transparent materials can be utilized as originals for 

photogravure. It is not necessary to use photographic film materials as the positive in the 

traditional sense. More then half of my work start as pencil drawings on 3 mil. Frosted 

Mylar1 film. Any material can be used that allows light to transmit through it. In relation 

to this, any substance that is capable of changing the density of the matrix can be used as 

the image forming material. Pencil, ink, watercolor and so on can all be applied directly 

to the plastic film as a means of changing the light transmittal properties that are 

interpreted directly into the final print. Photogravures made with this method are referred 

to as Direct Gravures. 

Frosted Mylar drafting film with a thickness of 0.02 to 0.04 works best for 

delivering all of the graduated densities to the carbon tissue during exposure. It is best to 

use a material that does not have a base density of over 0.05 if measured with a light 

transmittance densitometer. If the base contains more density then this, exposure must 

then be compensated to adjust the gray scale. Usually an extra 30 to 45 seconds in 

exposure will suffice for the heavier base density. The purpose of using material no 

thicker then 0.04 mil. is when utilizing a hand drawn or painted matrix, 90% of the time 

the emulsion side, (the side that you worked on) is not in contact with the carbon tissue 

gelatin surface in the vacuum frame (referred to as E-up) , unlike a positive film which 

has the emulsion in direct contact with the gelatin surface (referred to as E-down). It is 

prudent then to use a thin material so as to lower the amount of undercutting of the image 

(light scattering at an angle between the Mylar and gelatin) that would result in a soft 

focus and uneven exposure. Sound reasons for having your drawing E-up are that you 

can work positively and most drawing materials contain some sort of grease properties 

that would adversely affect the gelatin surface. 



Another factor in developing the positive is the opaqueness of the medium being 

used to draw or paint with. Certain mediums may look dark when viewed in reflective 

light, but when placed on a light table the transmittable capabilities may show that the 

image is actually quite thin. That’s fine. Don’t go by what you see with light passing 

through the Mylar. It is always best to work on your positive drawing/painting using 

reflected light (such as on a table top or easel) and not on a light table. What you see in 

reflective light is most closely what the finished print will look like. 

A further consideration is the overall density range of the positive from the darkest 

shadow to the brightest highlight. The positive’s density range is somewhat critical for 

achieving a good final result. An overall range of 1.30 to 1.50 is ideal2 (a highlight 

density of .30 - .40, shadow density of 1.65 to 1.85). This may look flat to the eye but 

will create the curve needed to transmit the proper amount of light for dichromated 

gelatin’s sensitivity and will etch a proper gray scale in the end. In the same manner, an 

original’s density range that is pleasing to the eye is usually too long, generally between 

2.50 and 3.00. The problem with this is that you will eventually collapse or compress the 

gray scale during etching. This happens when you are in the final stages waiting to etch 

in the highlight and upper mid-tone details, while your shadows are getting darker, 

moving toward the low  and mid mid-tones and losing detail in the darkest shadows by 

being over etched (undercutting of the aquatint).  

With a closer density range, the etching proceeds at a speedy and even pace so that 

by the time you are etching in the final highlight details your shadows are just being 

approaching proper depth of etching. Again, this density range results in a very flat and 

thin looking film positive that is very important for actual photographic reproductions, 

but yields a fully tonal and long scaled print.  

The tendency to extend the density range is a natural byproduct of working with 

hand materials such as pen and ink. If the artist can remember to try and keep the tonal 

range of the work flatter then they might wish the finished piece to be, the end results 



will be worth it. Staying away from fully opaque blacks in the shadows and highlight 

detail that are so light as to approach base density will pay off in the finished print.  

Films: 

Traditionally the Eastman Kodak Company offered two black and white films 

specifically for producing photogravure positives, Gravure Positive film 4135 and 

Commercial film 4127. Both were medium range, blue sensitive, continuous tone films. 

Kodak stopped making Gravure Positive film around 1981. Commercial film can still be 

purchased from Kodak on special order but is quite price prohibited because one must 

purchase a large amount3 . 

Kodak had suggested replacement of these films with their Professional copy film 

41253. The problem with this film is a built in contrast range meant for the duplication of 

existing photographs. Kodak Pro-Copy film was intended to be used to produce negatives 

from black and white prints. This film had a built in curve (sensitivity) that was higher 

contrast then normal negative black and white film so it would not produce a flat copy. 

When it is used to make a positive from an existing negative its contrast range is too long 

for the photogravure process. 

When faced with the problem of not having a film to use for photographic 

reproductions in gravure, I began to experiment with different orthochromatic films 

meant for line art and lithographic halftones. Kodak Ortho film type 3, when exposure is 

adjusted and a continuous tone developer “cocktail” is used, proved to be quite 

acceptable. The developer mix consists of one part Kodak D-19 to five parts Kodak DK-

50. The exposure is about one third that which would be given to a typical line shot. By 

using this film in conjunction with these developers you can produce continuous tone 

positives with a very controllable range for a fraction of the cost of what Gravure Positive 

film would be. I have been using this film and developer mix since 1993 with very good 

results. An added benefit comes in the form of size. Kodak Ortho type 3 film is available 

on rolls up to 52 inches wide by 150 feet. Film positives are no longer limited to 20 x 24 



inches which were the largest sizes available for both Commercial film and Gravure 

Positive film. The only drawback is that both Gravure Positive film and Commercial film 

had a built-in anti-halation layer on the base of the emulsion. This would effectively stop 

light from bouncing back and forth between the emulsion and the surface of the carbon 

tissue. It was just one more fine tuning of material that helped one produce excellent 

photogravures.  

Note: as of 2009, you cannot get any sort of black and white continuous tone film 

from Kodak at all. The specialty company Bergger currently produces an orthochromatic 

sheet film in 16 x 22 inches and also a continuous tone, blue sensitive film in that size 

sheet and 10 meter rolls that is perfect for gravure applications. 

Also, the Kodak developers D-19 and DK-50 are no longer made. My suggestion 

at this point for the production of good film positives is to “go digital”. It is easier to 

visualize your image, working with the computer is more pleasant for most then the 

darkroom and it is quite a lot quicker in the long run. By using outputs either from a Fuji 

film recorder or a Durst Lambda tri-laser, you will produce very effective film positives 

that have little if any visual digital artifacts. Fuji film recorders can produce a con-tone 

positive up to 8x10 inches on a piece of color E-6 chrome film. A Durst Lambda will 

provide films much larger because they utilize chromogenic roll films in processing. I’ve 

found that the Lambda yields incredible results when combined with Kodak Dura-Trans 

or Fuji-Clear films for gravures. Once you create a curve to apply to your images in 

Photoshop that corresponds to the output of a particular service bureau’s machine it is 

just a matter of applying it to each file you create to achieve consistent range results. 

Lambda outputs cost more than outputs made with a film recorder, but if size and a slight 

amount of sharper results are an issue, they are more then worth it. 

 

 
 



                                                                                                                                                                                           
1 A dimensionally stable polyester film manufactured by the Dupont corp. 
 
2William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979) p.252. 
 
3 As of 4.20.98, according to an agent in the Graphic arts division of Kodak you must purchase this film as a special 
order consisting of a minimum of 9 boxes containing 25 sheets each at 20” x 24” for a cost of $5,790.00. I’m not 
sure this is even available today. 
 
3 This film and all of Kodak’s blue sensitive continuous tone films have been discontinued. 
Small specialty companies such as Bergger produce continuous tone, pan chromatic black and white films which 
work quite well for the gravure process.  
    
 



           Carbon Tissue 

 

Carbon tissue, also known as gravure pigment paper consists of a 

porous photographic grade backing paper that has been coated on one side 

with pigmented gelatin1. The gelatin has been pigmented in order to 

provide a visible image and to limit the penetration and diffusion of light 

within the gelatin layer during exposure. 

One must handle the carbon tissue very carefully, never touching the 

surface with bare hands as the grease from your skin will cause the carbon 

tissue to be rejected later in the process when adhering to the copper plate. 

Cotton gloves should be worn to prevent this from occurring. 

You should trim the carbon tissue larger (one inch added to each 

dimension works well) for ease of handling throughout the process. The 

carbon tissue will be trimmed down to the actual image size after it has 

been exposed and prior to adhesion to the copper plate. 

Carbon tissue should be stored at 68°F at a relative humidity of 55% 

to 60% in its original packaging. For long term storage of a year or more, it 

is prudent to refrigerate or freeze the carbon tissue. Carbon tissue that is 

stored at or below 0ºF can be kept indefinitely. 
 

Until the mid 1980’s there were perhaps four or five carbon tissue 

manufacturer’s world wide. The largest and by far best manufacturer was 

the McGraw Colorgraph Company of California, USA. McGraw 
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Colorgraph shut down operations in 1985, selling their formulas and 

machinery to the German firm of Hanfstaengl Gmbh. Hanfstaengl 

proceeded to produce McGraw’s product with varying consistency until 

1991. Due to a diminishing European rotogravure industry they too shut 

their doors. Hearing this was imminent I managed to secure seven rolls of 

carbon tissue from their final production run. I froze these rolls and still use 

them today for finer photo-reproduction works.  

Autotype Ltd. Is the only company which presently manufactures 

carbon tissue. Autotype is based in Great Britain with offices in many 

countries. When McGraw carbon tissue was available, I purchased a roll of 

Autotypes general purpose carbon tissue # G25 (normal contrast, with G35 

being used for high contrast images) to see how it would respond. I was 

quite disappointed with Autotypes performance compared to the McGraw 

product. It did not possess the ability to translate subtleties of detail and 

tonal range like McGraw GP100 carbon tissue. But now, by default, it is 

the finest carbon tissue made because it is the only carbon tissue made.  

This was originally written in 1997. As of July, 2009, McDermid 

Autotype has discontinued the manufacture of carbon tissue. This news 

shuddered the photogravure world, and led to the taking up of the torch by 

Richard Sullivan of Bostick and Sullivan Inc.. As of November 2009 tests 

are being conducted on the formulation of a new and improved carbon 

tissue for the world. 
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Again, as with the discontinued Kodak films and developers, one 

must learn to make due and work with the available products of an out-of-

date industry. 

The gelatin of carbon tissue is very susceptible to the atmosphere. 

When exposed to the open air it will begin to lose or absorb moisture 

within a few minutes depending upon the relative humidity present. This is 

why it is best to keep it stored in the original wrapped container and 

refrigerated for long term storage.  

Carbon tissue is sensitized to light by infusing it with the dichromate 

salt  potassium dichromate. It is best to condition the carbon tissue at 60% 

to 65% relative humidity for an hour before sensitizing with the dichromate 

solution. If the carbon tissue is allowed to become too dry it will absorb the 

potassium dichromate slowly and unevenly. Being kept in a roll, the carbon 

tissue will be the driest in the outer most layers. The tissue is most evenly 

sensitized when it contains about 10% moisture2. This will happen 

naturally when exposed to the open atmosphere of 60% to 65% RH. 
 

1 A reddish brown iron oxide is generally used. 
 
2 H.M. Cartwright and Robert MacKay, Rotogravure, (MacKay Publishing Company, Kentucky, 
1956 ) , p. 67. 



            Sensitizing the Carbon Tissue 

 

Carbon tissue is made photo reactive by immersing it in a bath of 

potassium dichromate1. The potassium dichromate bath is made by the 

addition of 50 grams of photo grade potassium dichromate crystals per 1 

liter of distilled water2. This renders a 5% solution, which I prefer over the 

generally used 3.5% solution. Do the mixing under yellow or red tungsten 

safe light conditions3. The potassium dichromate will breakdown rapidly if 

exposed to light of the ultra violet wavelength. The solution can be stored 

for up to six months if refrigerated in a light proof container4. 

Immerse the carbon tissue for 3 minutes5, wiping the surface of the 

tissue to dislodge any air bells that may have adhered. Moderate agitation 

should be used and enough solution should be present in the tray to cover 

the tissue with a depth of approximately one inch. The solution should be at 

a temperature of 55°F6. Any colder and the carbon tissue will not absorb 

enough potassium dichromate, whereas if the temperature is allowed to rise 

above 57°F, the gelatin will become too soft, making handling difficult and 

allowing the tissue to absorb more dichromate then needed. 

After sensitizing the tissue, it must be ferrotyped to a plastic support 

in order to dry. A sheet of white Plexiglas is satisfactory for this purpose. 

Clean the surface with a mild detergent and then degrease with a solution of 

50% isopropyl alcohol and 50% distilled water. The carbon tissue is then 

sqeegeed onto the plastic support with even strokes starting at the center 

and working out toward the edges. Remove the excess moisture carefully 
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with a lint free wipe from the back of the tissue, concentrating along the 

edges. 

The tissue must now be dried evenly and within a 2 hour period. Air 

must circulate across the surface of the paper backing sheet. This is 

accomplished by using an electric fan placed on a diagonal to the tissue. Do 

not have the fan blowing air directly at the tissue or uneven drying will 

result. The air temperature should be between 68°F and 72°F. It is very 

important that the relative humidity be at 60% for even and equal drying7. 

If the humidity is too low, the tissue will dry along the edges first, and 

release from the plastic support causing cracks in the gelatin8. This is 

unacceptable and the tissue should be disposed of. If the humidity is very 

high, the tissue will not dry, and it will stick tightly to the Plexiglas. 

After 2 hours under nominal conditions, the tissue should be 

checked to see if it is dry. By placing a razor blade under a corner and 

gently lifting, the tissue should release from the Plexiglas with no 

resistance. If the tissue resists, do not pull, as this means it is not yet dry 

and you will damage the gelatin. Check on Humidity and temperature, 

bringing both to proper conditions and allowing the tissue to further dry. 

After you have removed the tissue from the plastic support it is preferable 

to place it in a plastic bag or other such container so it can stabilize, 

bringing the moisture content of the sheet to an even equilibrium. One hour 

in a plastic bag will meet these needs. After this period the carbon tissue is 

ready for exposure. 

 20
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When gelatin is impregnated with potassium dichromate and dried, a 

chemical reaction takes place very slowly even without exposure to light, 

referred to as the dark effect. This results in the gelatin becoming slowly 

insoluble9. If you are not going to use the carbon tissue in the next 4 or 5 

hours, you must refrigerate it or it will become fogged by being partially 

insoluble10.  
 

1 H.M. Cartwright and Robert MacKay, Rotogravure (MacKay Publishing Company, Kentucky, 
1956), P. 145. 
 
2 Distilled water is used mainly because the iron content of tap water may harden the gelatin. 
 
3 Rooms for sensitizing, exposing and laydown should be lit with yellow tungsten light. 
 
4 During sensitizing a small quantity of gelatin tends to dissolve from the surface of the tissue. 
This has the effect of reducing the dichromate solution and is cumulative. Filter after each use to 
remove trace gelatin and other foreign particles. 
 
5 It is important to limit also the amount of swelling of the gelatin, so it has become an established 
practice to immerse the gravure tissue in the dichromate bath for a period between 3 and 4 
minutes. 
6 “The rate of swelling and consequent absorption of dichromate is controlled partly by 
temperature”. H.M. Cartwright, Photogravure (American Photographic Publishing Co., Boston, 
1939) . p.70. 
 
7 H.M. Cartwright, Photogravure (American Photographic Publishing Co., Boston, 1939) . p.72. 
 
8 “Over dried tissue will  roll up owing to the contraction of the gelatin”. H.M. Cartwright and 
Robert MacKay, Rotogravure (MacKay Publishing Company, Kentucky, 1956),  p.149 
 
9H.M. Cartwright and Robert MacKay, Rotogravure (MacKay Publishing Company, Kentucky, 
1956),  p.143 
 
10“Due to the “Dark Effect”. H.M. Cartwright and Robert MacKay, Rotogravure (MacKay 
Publishing Company, Kentucky, 1956),  p.144 
 



Copper Preparation 

 

It has been recommended that the best copper to use for 

photogravure is engravers copper. It is crystalline in structure, and quite a 

bit harder then common commercial annealed copper. It also comes with a 

protected baked enamel coating on the back. By having a pure crystalline 

structure, the mordant etches predictably in a straight path without being 

affected by impurities found in common copper. Engravers copper can still 

be acquired from the Revere Metal company. Drawbacks of engravers 

copper are cost, non-mirrored finish (you have to polish the surface to 

achieve whites in your highlights) and size, being limited to 36” x 24”. 

Commercial annealed copper can be purchased in sizes up to 8’ x 10’, 

mirror finished and in a variety of thicknesses.  Most of the copper I work 

with for photogravures is half-hard mirror finished annealed copper. The 

difference in results between engravers copper and common copper is 

negligible. Backing of this copper to resist etching is quickly done by using 

contact paper found in hardware stores. 18 gauge is preferred over 16, 

being thick enough for all intaglio techniques without putting undo stress 

on the print paper around the beveled edges.  

The copper must be degreased or “chemically” cleaned. This is 

carried out by first washing the surface with 100% isopropyl alcohol and 

magnesium powder to remove traces of glue from the protective plastic 

sheet the copper comes with, then using the copper cleaner Twinkle™1 and 

water.  
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Next a light dusting of magnesium carbonate powder is placed on 

the surface and the plate flooded with a 10% solution of lye2. The 

magnesium and lye create a slurry so it does not streak or bead up while 

scrubbing the plate with a cotton wipe. Webril Wipes, available through 

commercial printing industry supply houses are perfect for this step. Gloves 

should be worn during this procedure. Scrub the plate liberally with the lye 

magnesium mixture. Rinse with water. 

Next a 10% solution of acetic acid3 is poured over the plate surface. 

This rids the plate of tarnish and remnants of the lye. Rinse with water. The 

water should form an even sheet across the metal surface with no streaking 

or beading. If water beads up on the plate in any areas repeat the above 

steps as this indicates grease or other impurities on the surface which can 

prevent the gelatin from adhering to the copper. When the water sheets 

evenly over the copper surface, the plate is then flooded with 100% 

isopropyl alcohol and dried with lint free towels such as Kim Wipes. Paper 

towels are discouraged from being used in this step because most contain 

an amount of lanolin (grease). The alcohol displaces the water from the 

copper so as to prevent tarnishing and speed drying. Use cool water to 

when rinsing to further cut down the chance of tarnish. Tarnish can create 

uneven melting patterns in the aquatint when it is heated and also gelatin 

tanning, resulting in uneven penetration of the gelatin in the first etch. The 

copper is now chemically clean and ready to aquatint or proceed to 

laydown of carbon tissue if an aquatint/mezzotint screen is to be used.  
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           Aquatinting is the process of depositing a fine rosin dust to 

the surface of the copper and then melting it so that it adheres and forms an 

acid resist in the structure of a random pattern. The problem in using 

common rosin available for traditional etching purposes is it’s solubility in 

alcohol. Alcohol plays an important role in the production of photogravure 

and makes the use of common rosin unacceptable. There is a method 

people employ that attempts to get around this problem by applying the 

aquatint to the plate after the gelatin has been adhered to the plate and 

dried, thus bypassing the steps where alcohol would come in contact with 

rosin. The major problem with this method is that by heating the gelatin 

stencil to the degree needed to melt rosin, you are effectively damaging 

your gelatin resulting in a compression of grayscale range and flattening the 

tonal range of the image. This occurs because the gelatin has been 

effectively dried or cured above its gelling temperature, in other words 

harmed beyond repair. A certain amount of moisture should be present in 

the gelatin at all times. If the relative humidity of the workspace is kept 

around 60%, the gelatin will always contain the right balance of moisture 

thus taking advantage of its colloidal nature to shrink and swell by 

hydroscopic absorption. By overheating the gelatin you are effectively 

drying it out to the point that it will not entirely absorb moisture completely 

again. In fact, a common problem that occurs with this procedure is 

overheating the gelatin to such an extent that it actually releases from the 

plate while melting the aquatint. This is caused by the removal of all the 
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moisture from the tissue resulting in dramatic shrinking to the point that it 

cracks and peels off of the copper plate. 

 Some sources recommend using powdered asphaltum4, but after 

trying this method a few times I do not endorse it. It tends to be much too 

fine, can contain varying amounts of grease that will affect the adhesion of 

the gelatin and is highly toxic. It also has an extremely high melting point 

at around 500 degrees F.  

 

     Another option calls for skipping the actual aquatinting of the 

plate and substituting a mechanical pattern on film known as a mezzotint or 

aquatint screen. This screen has a random dot like pattern resembling an 

aquatint deposit. The screen is used to harden the gelatin in a pre-exposure 

of the tissue, making an acid resistant barrier of random dots in the gelatin 

stencil itself. The screen is exposed in contact with the carbon tissue for 

approximately 50-75% of the exposure time used for the main exposure. So 

if you are exposing your positive for 4 minutes, then 2 to 3 minutes will be 

a sufficient exposure of the screen to harden the gelatin in the screen 

pattern that will resist etching. 

This method is the most trouble free graining procedure for 

producing a photogravure.  

The actual method I use employs synthetic rosin that has a much 

lower melting temperature than asphaltum and is resistant to isopropyl 

alcohol. 
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It is called PICCO 5120 hydrocarbon resin and is produced by the 

Hercules Corporation of Wilmington, DE.  It is available in solid crystals or 

flake form and is readily ground by traditional means as one would with 

regular aquatint rosin. I actually utilize this resin in 95% of all my 

aquatinting needs due to its tenacious ability to resist undercutting and its 

repeatable exact melting at 225 degrees F. It is almost impossible to flood. 

Once melted, it is not affected by Isopropyl alcohol. It is easily removed by 

a stronger solvent such as acetone or lacquer thinner. 

Alternatively the Hercules Corporation makes another synthetic 

resin know as Staybelite Ester 10 that is a bit more tricky to use then the 

PICCO and will melt somewhat after repeated exposure to Isopropyl 

alcohol. 

 
 

1 A consumer product available online. 
 
2 Sodium hydroxide (caustic soda). 
 
3 This is a solution consisting of 100 ml. Of water, 10 ml. Of Glacial acetic acid and 10 grams of 
salt. 
 
4 William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979)  p.254. 
 



 Adhering the Carbon Tissue to the Plate 

 

Adhering the tissue to the copper plate, the process known as 

“laydown”1, is the next step after exposing the carbon tissue. There are 

three methods of adhering the tissue to the copper.  

The first method is called a dry laydown. The exposed tissue is taped 

to the surface of the plate, the tissue is held up with one hand while a 

puddle of distilled water is poured on the copper just in front of the area of 

contact between the tissue and the plate. In one motion the tissue is 

squeegeed while lowering the tissue down. This is a good method to use if 

you have to register a piece of tissue into a certain position on a plate or 

you have a very small image to work with. Another advantage to this 

procedure is that you can move on directly to development of the carbon 

tissue. The disadvantages stem from the fact that with tissue larger then 

11x14 inches you will almost always trap an amount of air under the carbon 

tissue, or run out of water for adhesion before the entire piece of tissue is on 

the plate. Another disadvantage is that the tissue, upon contact with the 

copper surface, bonds immediately because of a chemical reaction. This 

leaves no chance to reposition the tissue once it has come in contact with 

the plate. 

The second method that can be used is known as a wet laydown2. 

With this method you actually submerge the copper plate in a tray of 

distilled water with the exposed carbon tissue floating face down on the 

surface. The plate is gently raised up and out of the tray on an angle, 
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catching the tissue which grabs the surface. The advantage to this form is 

that you will not run out of water and there is not as much chance to trap air 

beneath the surface. The tissue will grab hold of the plate relatively quickly. 

The third method, which I prefer to use, is also termed a wet 

laydown. It involves a mix of 50/50 isopropyl alcohol and distilled water in 

a tray and submerging the tissue in this solution until it is evenly wet, then 

squeegeeing it down onto the copper surface. The alcohol content tempers 

the chemical reaction which takes place when gelatin meets copper3. This 

gives one the time to position and even re-adjust the tissue if need be. The 

only drawback is a wait of ten to fifteen minutes for the tissue to dry before 

proceeding with development. After several squeegee passes the backing 

sheet is wiped down with a dry paper towel and then saturated with 100% 

isopropyl alcohol. This will displace moisture and quicken the drying time. 

It is at this point in the process where I found that normal rosin breaks 

down and melts under the tissue, flowing together thus ruining the random 

pattern. For the sake of moisture equilibrium, 100% isopropyl alcohol must 

be used on the backing sheet after adhesion regardless of the method one 

chooses to attach the tissue with. After the backing sheet is dry the plate is 

ready to develop. 

 
 

1 William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979)  p258. 
 
2 William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979)  p258. 
 
3 H.M. Cartwright, Photogravure (American Photographic Publishing Co., Boston, 1939) . p.89. 
 



 Exposure and Laydown 

 

Once the carbon tissue has been stabilized in a plastic bag the 

exposure and laydown can proceed. Sensitized carbon tissue is best 

exposed by a light source capable of an ultra violet range between 300η 

and 550η. I use a 1500 watt three phase metal halide lamp by Olec for 

exposure. On medium setting, the UV falls into the range of 410-425η1.  A 

UV output of 417η is ideal for Autotype’s G25 tissue. Depending upon the 

density range of a given positive my exposure is generally between 4 to 5 

minutes for carbon tissue that has been sensitized in a 5% solution of 

potassium dichromate. The light source should be at least 40” from the 

vacuum frame so as to not over heat the carbon tissue and also to give a 

proper spread of light over the image surface. For larger pieces, the light 

source should be raised and exposure lengthened accordingly. A sheet of 

frosted Mylar can be placed over the bulb’s glass filter to diffuse the light 

to a more overall even exposure. It is prudent to create a step-wedge test to 

determine the exposure time for a given light source. One should complete 

all of the steps completely through development of the carbon tissue to 

determine accurate exposure. You must do this to decide the proper 

exposure because gelatin will “tan” or harden upon contact with the copper 

plate. This hardening will affect the way a gelatin stencil looks and etches 

on copper2.  Detail should be evident in the deepest shadow areas of the 

gelatin stencil for correct exposure. Starting points for step-wedge exposure 

tests can be found in table 1. Over-exposure of a continuous tone positive 
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will increase the contrast of the image and produce weak or under etched 

highlights. Under-exposure causes the etching to proceed to rapidly and 

produces a flat image with little definition. One must create a light proof 

edge around the outside borders of the positive prior to exposure. This is 

done with red lithographer’s tape which cancels the UV light. By masking 

out the positives edges you are leaving the carbon tissue totally soluble in 

these areas. This prevents the edges of the image from puckering up and 

peeling off the copper during development, a term known as “frilling”3. 

Leave a border of approximately 1 inch around the edges. This will also 

help to define the image area when trimming down the tissue after 

exposure. 

     The tissue is placed in a vacuum frame face up (emulsion side) in 

contact with the photo positive that should read “right” emulsion side 

down. For a positive made by hand, such as a drawing on plastic film, it is 

best to let it read “right” emulsion side up. Generally this is no problem 

because this is how the image has been drawn. As stated above, you do not 

want any of the drawing areas to come in contact with the gelatin surface 

on account of the risk of these materials containing any grease. This is also 

why it is important to use a thin plastic film. Exposure is taking place 

through the back, so less light refraction is likely to occur and image 

sharpness is retained with a thinner film. 

After the carbon tissue has been exposed, it is best to proceed 

immediately with adhering the tissue to the copper plate because of a 

 24



 25

                                                          

condition inherent to gelatin / dichromate salt materials known as the 

continuing effect4. 

 
 

1 “When a light source rich in Ultra Violet is used,  rapid insolubilization takes place at the 
surface, but the penetration of light into the gelatin is limited, even with a prolonged exposure”.  
H.M. Cartwright and Robert MacKay,  Rotogravure, (MacKay Publishing Company, Kentucky, 
1956 ) , p.154. 
 
2 Meaning the gelatin is  “no longer soluble in hot water”. H.M. Cartwright and Robert MacKay,  
Rotogravure, (MacKay Publishing Company, Kentucky, 1956 ) , p.144. 
 
3 William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979)  p.252. 
 
4 “In addition to the dark reaction, there is a continuing action characteristic of dichromated 
colloids. This results in a continued gain in insolubility after the exposure, even if the tissue is 
stored in the dark”. William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979)  
p.258. Basically, it’s as if you are continuing the exposure even after the light is out, albeit at a 
slower rate. 
  



 Development 

 

Development refers to the removal of the paper backing sheet and 

non-hardened soluble gelatin by submersion in a series of hot water baths. 

First the backing sheet is saturated again with 100% isopropyl 

alcohol and cotton wipe. This enables the water to penetrate the paper 

backing all at once in an even manner1. The plate is placed in a tray of 

water which is at a temperature of 115°F. After a few minutes of water 

penetration you will notice that the gelatin will begin to seep out along the 

edges of the backing sheet. This is a sign that the backing sheet is ready to 

be peeled off of the plate. Lifting it at a corner, gently precede peeling until 

the paper is removed. If at any time you feel the slightest resistance, stop 

and let the plate soak for another few minutes. You cannot over soak the 

gelatin stencil2. After the paper has been removed, gently rock the tray to 

dissolve non-hardened, soluble gelatin. The soluble gelatin will eventually 

cloud the water. This indicates to exchange the water bath for fresh. Lower 

the temperature to around 110°F at the same time. Pure surgical cotton can 

now be used to gently scrub the surface of the gelatin, helping to remove all 

non-hardened gelatin. 

Change the water bath at least three times. Development is finished 

when the cotton shows no color on it when rubbed over the surface. Change 

one more time to a clean bath at a temperature of 60°F to “chill” or firm up 

the gelatin stencil. Before this point the stencil is quite delicate. Chilling it 

helps keep it from distorting. After the plate has been sufficiently cooled 
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for a minute or so, it is drained and placed into a bath of 75% isopropyl 

alcohol and distilled water for at least five minutes. Agitation is 

recommended as you are trying to eliminate as much excess water from the 

gelatin stencil in this bath as possible. 

Next the plate is removed, drained and placed on edge horizontally 

leaning against a support at a 45° angle to dry. The humidity ideally should 

be at 60% and constant movement of air across the gelatin surface is also 

recommended. Drying and stabilization of the gelatin stencil will take 

between 5 to 7 hours in this atmosphere, I let it sit over night and proceed 

with the actual etching the next day. 

 
 

1 William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979)  p258. 
 
2 That is “it will do no harm, but should be unnecessary”, William Crawford, The Keepers of 
Light (Morgan & Morgan, NY., 1979)  p. 259. 
 



          The Etching Solution 

 

The iron salt ferric chloride is used in graduated dilutions to etch the photogravure 

plate. Ferric chloride breaks through the graduated thicknesses of gelatin in direct 

correspondence to the amount of water it is diluted with in each bath. The copper is then 

etched relatively quickly with a straight clean bite and little tendency to undercut or bite 

horizontally. Another advantage of using ferric chloride as a mordant is that no gas 

bubbles are formed during the etching action. Gas bubbles would block the action of 

etching, while harming the gelatin stencil.   

Hunt Blue Label Roto Iron© is a ferric chloride solution manufactured just for 

gravure applications. It is still available from the Fuji Hunt Corporation1. It is delivered 

at a baumé of 48° and comes free of acid contaminants2 that would harm the gelatin 

stencil. If you have to use another type of ferric chloride, you must first neutralize any 

free acid it may contain. This can be done by adding 10 ml. of ferric ammonium 

hydroxide sludge to every 1000 ml. of ferric chloride3. Free acid in the ferric chloride 

bath will result in un-even etching, and also can result in devils, spots that resemble small 

bullet holes in the shadows and darker mid-tones.  

Autotype G25 tissue sensitized with a 5% dichromate solution seems to etch 

predictably in four baths of ferric chloride at 45°, 43°, 41°, and 40° baumé strengths. An 

extra bath of 39º baumé is good to have on hand for finalizing difficult highlight areas 

that are more predominant in hand drawn films.  

The baumés are established by adding water to the stock 48° baumé solution of 

Roto Iron (see table II) and then fine tuned by using a hydrometer scale designed for 

measuring baumé and specific gravity. Check and adjust the baumés before you reuse the 

baths after storage 

During etching the ferric chloride is changed by reduction to ferrous chloride, 

while, at the same time cupric chloride enters the solution as the copper dissolves. 



Precipitated ferric hydroxide is what shows as the dark or black area through the gelatin 

stencil as you etch. The bath will perform better after the first few usages due to an effect 

known as coppering of the bath. You can season or copper a new bath by placing a scrap 

of copper in it for 15 to 30 minutes. Eventually the concentration of ferric chloride will 

decrease as the concentration of copper in the bath increases.  The baths will change 

color with usage from the initial red-brown (ferric hydroxide) to a muddy brown (ferric 

and ferrous hydroxide), when the bath is at its most efficient, to finally a dark green color 

with black sludge (cupric salts in solution precipitated with hydroxides). When the ferric 

bath is at this stage, it is exhausted and should be discarded. You can neutralize the bath 

by slowly adding calcium carbonate (whiting) to it until the effervescence stops. It may 

now be disposed of safely by washing down the sink  

The ferric bath temperature for etching should be at 68° - 70°F. Keep all baths at 

the same temperature. A slight increase in temperature will speed up tissue penetration 

and etching speed whereas a slight decrease will equally slow penetration and etching 

down. This is an important factor to follow throughout the etching process. 

 

 

 
 
                                                           
1 Fuji Hunt Photographic Chemicals,  Roto-Iron 48°, Catalogue # 840363. 
 
2 Other ferric chloride solutions will have to be neutralized of their acid content. The most common contaminant is 
hydrochloric acid. 
 
3 Ferric ammonium hydroxide is made by adding 60 ml. of household ammonia to 500 ml. of ferric chloride. The 
sediment (sludge) produced is pure ferric ammonium hydroxide. Decant the clear liquid off and proceed adding to 
baths to neutralize free acid content.  



          Etching the plate 

 

After drying over night, the photogravure plate is ready to be etched. Before 

etching one must stage out1 all exposed copper, such as the borders around the gelatin 

stencil, with a suitable stop-out varnish to prevent the plate from etching these areas and 

weakening the ferric chloride bath. If a plate of commercial annealed copper is used, the 

back must be protected with a suitable acid resist. Contact paper sold in local department 

stores is an excellent alternative to varnish. If there was no air movement across the 

surface of the plate for the drying period, a fan directed across the surface for a period of 

20 minutes should bring the gelatin stencil into equilibrium with the atmosphere2 before 

starting to etch. 

Exposure of the sensitized gelatin to ultra violet light causes it to become 

insoluble. This starts at the surface of the gelatin and penetrates to a depth which is 

proportional to the length of exposure3. When the gelatin is transferred to the copper 

plate and developed a relief image is formed on the surface of the copper made up of 

varying thickness of gelatin. Hardened gelatin, resulting from UV exposure, will absorb 

ferric chloride at a rate which is dependent upon the ferric chloride’s specific gravity, or, 

baumé. As the gelatin stencil absorbs the etching solution it begins to swell. When this 

swelling reaches its maximum, the etching solution will diffuse through the gelatin and 

come into contact with the copper, etching it as it proceeds. The thinner layers of gelatin 

reach their maximum swelling point faster then the thicker layers. Accordingly, the 

etching first starts beneath the thin layers which correspond to the shadows of the image. 

By etching the darkest image areas first, they receive the longest time exposed to the 

mordant and will subsequently hold the most ink 

Due to the small amount of water contained in the 45° baumé bath, at some point 

it will no longer be able to penetrate the thicker remaining areas of the gelatin stencil. At 

this time the copper plate is transferred into the next lightest (43°4) bath which, 



containing more water is capable of penetrating the correspondingly thicker gelatin 

layers. This is continued through baths 41°, 40º and sometimes 39°, 39° baumé being the 

bath containing the most water. 39° baumé will usally can penetrate even the thickest 

portions of the gelatin. 

The actual baumé of any given bath of ferric chloride has very little to do with 

etching depth verses length of time, so one can count on all baths etching the copper , 

when finally contacting it, at approximately the same rate5 , unlike nitric acid, where 

dilution with water weakens the mordant significantly and slows the etching. With this in 

mind, you can actually control the contrast of a given image by regulating the length of 

time the plate remains and is etched in any one baumé. As long as you keep the 

temperature of all the baths the same and constant, you can rely on the above. 

If you want to keep the contrast range of an image the same as the original positive 

film, you have to give all the steps on a step tablet (such as a Kodak #2 transparent step 

tablet or 21 step Stouffer scale) the same amount of time etching with the same intervals 

between each step etching. This is done by moving along through the different baumé 

baths. When the etching of the steps of a scale stops moving, or stalls, in a particular 

bath, that is an indication to proceed to the next lightest bath. Consequently, if you are 

not using a step scale, the same rational can be applied to the image. When it stops 

etching or drawing, it is time to move along to the next lightest bath. The actual chemical 

reaction of ferric chloride etching copper combined with the red color of the gelatin 

stencil allows you to visually track this because it turns the black as it etches. It’s like 

watching a black and white photographic print developing in the darkroom. 

With this in mind, if you wanted to increase the contrast of the image you would 

spend more time in the heavier baths such as 45° and 43° baumé, thus etching the 

shadows deeper. Contrast can also be decreased and the image flattened by moving 

through the heavy baths quickly. This does not have quite such a marked effect on the 

image as does boosting the contrast does. A reason for this has to do with the fact that the 



gelatin, as prepared and sensitized in the manner so far explained, has a kind of preset 

penetration time built into it. This is why it is preferable to start with a flat positive6, in 

density range, knowing that it will naturally increase in contrast as the plate is etched. 

After all steps have been etched, the plate is flushed with running water to remove 

ferric chloride and the remnants of the gelatin resist. Twinkle™ will help remove all the 

gelatin as well as ridding the etched copper of iron deposits. The plate is then treated as 

one would any other etching plate, inked and printed as a typical intaglio would.  

 

 

 
 
                                                           
1 William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979)  p. 259. 
 
2 H.M. Cartwright, Photogravure (American Photographic Publishing Co., Boston, 1939) . p110. 
 
3 H.M. Cartwright and Robert MacKay, Rotogravure (MacKay Publishing Company, Kentucky, 1956),  p.154. 
 
4 “most of the etching will take place in this bath”  William Crawford, The Keepers of Light (Morgan & Morgan, 
NY., 1979)  p. 262. 
 
5 H.M. Cartwright and Robert MacKay, Rotogravure (MacKay Publishing Company, Kentucky, 1956),  p.178. 
 
6 William Crawford, The Keepers of Light (Morgan & Morgan, NY., 1979)  p. 252. 
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