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Grinding (Graining)

Litho stones are fine-grained, porous stones from quarries in Europe.
Light or yellowish stones are softer; the grey or blue-grey stones are harder.
Hard stones will take a finer, sharper grain.

The purpose of grinding the stone:
a.   to remove the old image and its greasy base (the "ghost" image).
b.   to produce a new, clean surface, free of grease and gum arabic,

but sensitive to both.
c.   slightly roughened surface acts as a foothold for the drawing
     and the processing chemicals.

Materials:
    The abrasive material, usually carborundum, is graded by number indicating
the size of the sieve it was sifted through.  The larger the number, the smaller the 
particles and similarly the finer the grain on the stone; i.e., 220 grit gives a finer 
grain than 180 grit.
 

The levigator - graining disk.  A second litho stone can be used instead of the 
levigator. 

 
      Straight Bar (level), calipers, and a number of tissuepapers (or newsprint 
squares in a pinch) to check for level and flatness.
 
 
Procedure:
 

1.   With stone on the grinding sink or on the tables in front of sink,
2.   Check stone for flatness.

A.   position three to six pieces of tissue across the stone,
diagonally.  Lay the straight bar on the stone directly
over the row of tissues.

B.   By gently pulling on the tissues, one by one, you can
identify any low areas of the stone because the tissue will
move.  Repeat the process on both diagonals and the perimeter.
This will tell you which areas of the stone need to be ground
more and which areas less.

C.           Mark the low and/or high spots of the stone with conte crayon.
 

3.   Check the stone for uniform thickness. (Stones are already checked) 
A.   Adjust the caliper (in my office) to one corner of the stone.
B.   Now, moving the caliper to various positions on the stone,

you can identify if one end of the stone is thicker than the
other, etc.  Take note and grind the stone accordingly.

4.   Rinse the stone with water and sprinkle on a small amount of coarse
carborundum grit, #80 or #100 is usual for first cycle.

5.   Using the levigator or a smaller stone grind the whole surface by
spinning the top stone in an ever-changing pattern.  A Figure "8"
pattern is typical.  Beginners often over grind the center of the
stone.  Rule of thumb: take care of the sides and the center takes
care of itself.  This is especially true with smaller stones.  If
you are grinding with two stones of approximately the same size,
alternate their positions on top and bottom.  Grind until a stiff,

           murky sludge appears.
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Graining continued:
 

6.   Rinse off both stones with water, and repeat about six to ten
times or until the ghost image is gone, and the stone is flat and
level.   (Re-check with straight bar and caliper).

7.   Repeat steps 4 and 5 using 100 or 120 grit carborundum 2 times.
Take care that all the coarser grit is rinsed from your hands, stones and 
the edges.  It takes only one particle of a coarser grit
mixed in with the fine to put deep scratches in your stone.

8.   Repeat steps 4 and 5 with #180 carborundum, 2 or 3 times.
9.   Rinse completely and repeat steps 4 and 5 using 220 grit 

carborundum, one or two times.
 10.  Dry the stone, bevel the edges 1/4 inch with a file.
11.       Rinse well, drain and fan dry.  Edges of the stone can be kept clean           

during the drawing process by brushing on a thin layer of gum around the 
border – to allow for the scraper bar when printing. 

12.       You can now begin drawing, or cover the stone for storage (cover with 
newsprint and label).

Working the Stone:
The chemical principle by which one forms the lithographic image is the

antipathy of grease and water.  The function of "working the stone" be it
drawing, painting, scraping, or whatever, is to establish specific areas which are to 
be sympathetic to grease.
 
Transferring a drawing (optional):
           Using a sheet of newsprint, coat the back lightly but evenly with red or 
white conte crayon or iron oxide powder.  Use this as you would a carbon paper.  Using 
a colored conte crayon is an advantage because you can make an easy distinction between 
what has been traced and what has been drawn with litho crayon or tusche.  Conte or 
hard pencil can also be used to sketch lightly, directly on the stone. If the conte is 
applied to heavily, it will block the grease from the drawing materials. Conte will not 
print.  Remember to plan for borders and to figure size of paper. 
 
Litho Crayon:
           Litho crayons come in both pencil and stick form with certain advantages to 
each. The pencil is cleaner to use while the crayon is capable of more varied effects; 
i.e., using the side, corners, etc.  When sharpening, carve back from the tip rather 
than toward it, to avoid breaking the tip off. You can also sharpen with sandpaper.  

Litho crayons cone in varying degrees of hardness, usually numbered from
I to 5.  With Korn's Litho crayons, #5 is the hardest, #0 is the softest.   Soft 
crayons produce a coarse open texture, or, when pressed hard, solids with sometimes 
awkward open spots.  Hard crayons give a closer grained texture. A good rule of thumb: 
begin with the harder crayons first but use the softest
crayon that will do the job.  The harder crayons draw more evenly - the softer
crayons leave a more "fatty" grease deposit.
 
Tusche:
         Lithographic drawing ink, or tusche, is a combination of grease, soaps and 
pigment. (The combination of soap as well as grease is necessary so the tusche will be 
soluble in either water or solvent).  The pigment gives you some idea of the amount of 
grease on the stone and therefore, an idea of how dark it will print.
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Tusche (continued): 
 

Tusche comes in several forms.  The cake tusche must be dissolved in water, 
distilled water or a solvent (usually lithotine –also called “Vartine”) to be made 
liquid.  Premixed liquid tusche is more unstable and undependable. It settles in the 
bottle, needs vigorous shaking, and then you still cannot be sure if it is completely 
mixed.  The premixed liquid tusche; however, is usually suitable and handy for putting 
down large, flat, solid areas.  

Distilled water combines more completely with tusche than does tap
water.  The latter, because of the minerals and chemicals, tends to separate
and clot while drying, while the distilled water produces a homogeneous mixture, which 
flows freely and dries evenly.  
 
 
 
Mixing Tusche:
 
     Although stick tusche can be used in a manner similar to watercolor
cakes, i.e., by rubbing a wet brush against the cake of tusche until the
brush is loaded with a tusche-water mixture, this method is suitable only
for small and/or uneven areas.  It is important to have a solution that is
completely mixed so that it is correctly balanced in pigmentation and grease.

For dependable results:
a.   rub the stick of tusche against the bottom of small bowl to

build a thick deposit of wax.
b.   add a few drops of water or solvent and mix to a thick, creamy

consistency.
c.   dilute, if necessary, for grey tones
 

The actual application of tusche may be carried out in any manner suitable
for your desired ends.  Flowed, scumbled, offset from cloth or paper, sticks,
pens, cotton swabs, stamped, sprayed air-brush, spattered, etc.  When the lacy
drying marks usually associated with tusche wash techniques are desired, it
must be applied in puddles and not disturbed, but allowed to dry very slowly.
 
 
 
Deletion before processing:
 
     Prior to processing and etching, erasures may be made in any manner that
will remove the surface grease, i.e., the crayon or tusche drawing.  ***Until
processing is complete the amount of grease actually absorbed by the stone is
minimal.*** Removal of the surface grease leaves the small amount of absorbed
grease so unprotected that usually an average etching process will "burn out"
the residual. Knife blades, razors, or any other suitable tool can be employed to 
scrape off the drawing.  The tool should be chosen with the job in mind and anything 
that does the job is acceptable.  For instance, you might wish to use an etching needle 
to grey an area with a series of lightly cross hatched lines, or perhaps sandpaper 
could be used for a particular effect. Total removal of surface grease with tools like 
razors has a distinct “look” and “feel”. They remove the grainy surface of the stone 
making additions difficult and potentially out of character with the rest of the 
drawing.
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***If extensive additions are planned on an erased area, it is better to

erase as soon as possible, but save the additions until after processing
to be assured the old drawing is completely erased.   (See “Additions,
Resensitizing”).
 
      The deletion techniques described here are limited to techniques which
can be used easily before the processing, roll-up, and printing have begun.
(For more techniques see “Erasure after Processing”).
PROCESSING:

While the function of "working the stone" is to establish the areas
and the nature of the areas that will be sympathetic to grease, the function
of processing is to "fix" the grease into the stone and at the same time to
treat the non-image areas with gum arabic, making these areas water attracting
therefore, grease repelling.
 
Materials:
 
     Gum Arabic is a hydrophilic substance.  This means it has a chemical
affinity for attracting and holding water.  Areas of the stone that are
treated with the gum are said to be desensitized, i.e., insensitive to grease.
In processing, the gum is absorbed into the stone and later, during printing,
attracts and holds water.  Usually gum is used in a weak solution nitric acid to make a 
gum etch.
 
       Acids have several functions in lithography.  Mixed with gum, they are
used to help desensitize; mixed with water, some acids can be used to remove
gum from the stone in a process called “resensitizing” or counter-etch.
 
      Talcum powder and powdered rosin are acid resists used to protect the
surface grease from attack by acid.  Talc also dries the greasy character of
the image, making it possible for the etch solution to flow easily over the
drawing.
 
      Lithotine (a turps substitute made especially for lithography) are the usual 
solvents.  They cut grease but have no effect on gum arabic.
 
 
 
Strength of etches:
 
The strength of the litho etch may be judged by the degree of effervescence produced 
when the solution is placed on the stone.  When mixing etches, test them on the margin 
or non-image area of the stone: a weak etch will take a minute or more to show only a 
faint, barely discernable, whitish tone; a strong etch will turn white with a foam of 
fine bubbles within a few seconds.
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The stronger the etch the more tenacious the bond between the gum and

the stone.  Remember that gum provides water attracting hydrophilic non-
image area that will resist ink.  Note: It is apparent that open stone directly
adjacent and intermingling with the dark areas will require a deep strong
supply of gum to resist the large amount of ink nearby.  If this is
accomplished, there will be little chance that the ink will spread into
non-image areas of the stone causing it to "fill-in."

But, on the other hand, one must be careful not to over etch the drawing.
Hot etches can destroy weak deposits of grease, sometimes eradicating light
areas completely.

The acid in the gum etch actually accomplishes several things.  It
increases the bond between gum and stone and up to a certain extent, the
strength of the bond is directly related to the acidity of the etch solution.
It also has an effect on the drawn areas.  In the first etch it acts to
neutralize the soaps in the drawing materials, rendering the grease insoluble
in water, which helps to insure the firm bond of grease and stone.

The question of how strong is too strong and vice versa is best realized
through experience.  The amount of acid used to achieve the weak through
strong etches will differ with ail the variables of stones, drawings,
printer skill, etc.  The amount of acid will usually fall between 5 and
25 drops per ounce of gum. (use the chart provided as a guide) 
 

I oz. gum -5 to 10 drops Nitric; very little, if any noticeable effervescence.
I oz. gum -8 to 18 drops Nitric; fine, small bubbles form. after 30 sec.
I oz. gum -15 to 25 drops Nitric; fine, small bubbles form. after about 5 sec

 
BASIC PROCESSING: (is divided into two major steps)  
 

(1) First Etch and 
(2) Washout, Rollup and Second Etch.
 
FIRST ETCH:
 
Materials:
    1) Rosin and talc

2) Gum arabic and nitric acid dropper bottle
3) Several sections of clean dry cheesecloth
4) Damp-dry sponge
5) Dishes to mix etches
6) Brushes for etch application
7) Dishpan to hold used dishes, brushes, cheesecloth and to aid in

cleanup.
 

1) Rosin and Talc: Rosin should be applied liberally but gently. Remove excess     
rosin and apply talc.  Talc can be burnished down gently with the cotton or palm 
of hand.  Rosin is an acid resist to protect the drawing from the corrosive 
action of etch.  Talc dries the grease drawing surface and allows the gum etch to 
flow evenly.
 

2)    Mix the required etches: Usually three, i.e., weak, medium and strong.
Arrange the three “custard cups” in order so you can tell by position which is 
which and marking with on a piece of newsprint under the cup.  Test the etches on 

the border.  
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3)    The idea here is to etch the darker areas longer and/or stronger, and the

lighter areas shorter and/or weaker:
a)  very light areas should be either avoided until the end or coated

with plain gum arable to avoid burning.
b) apply the medium etch, begin with the darks and work toward the

lights.  Flow the etch on without disturbing it once it is applied.
After a minute or so you should see small amounts of effervescence
on the medium tone areas. Darker areas will not show effervescence
yet.

c) with the small brush and stronger etch solution,etch to darker areas
stirring the strong etch into the layer of medium etch that was
applied before.  Watch for the white effervescence which will indicate that 
the etch is making contact with the stone.  The light areas may need the 
added protection of more plain gum.

d) the length of time the etch is on the stone is inversely related
to the strength of the etch.  If the action was quite vigorous,
then cut the time down.  A good method is to use a gentle etch and keep the 
stone under the etch for five to ten minutes.  Add more gum if 
necessary—don't let spots go dry.

4)    Mop up the gum gently with the first cheesecloth. Then, using another dry
cheesecloth, wipe up the gum solution with even strokes.  Work gently at
first, buffing more vigorously as the gum dries.  The gum should be buffed down 
to a clean, tight surface.  The effect is to remove gum from the image areas and 
leave it on the non-image areas.

5)    The stone should now rest for at least several hours (8 is good), or     
stored until washout, etc.

6)   Clean up everything:
a)  important: wash out cheesecloth in HOT water, and squeeze out

excess water, shake out and hang to dry under the counters.
 

WASHOUT AND ROLLUP:  (Setting up and cleanliness is half the job)
Materials:

1)  Sponges;  two fine, clean litho sponges
2)  Two pans of clean water
3)  Large dishpan for waste water (optional)
4)  Several clean rags,  about 8"x8" (optional) 
5) Leather roller (roll up roller only  
6) Lithotine and asphaltum
7) Roll-up ink  (always black)
8) Gum Arabic
9) Two clean dry cheesecloth

10)  8" spatula and ink knife 
 

1)           Scrape the leather roller. (Spring 04 -please disregard this step for now)  
2)           This should be done before using the roller each time you use it.   With the long 

flexible spatula, scrape toward the handle with the X cut in the end, that is 
scrape with the grain of the leather, turning the roller as you proceed.  Go over 
it several tines to remove as much of the old ink as possible.
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2)   Work up a small amount of ink with the ink knife on the corner of the

ink slab.  Lay a ribbon of ink across the top of the ink slab and roll
out a smooth, even, light layer of ink.  To get the even but light layer
you need for rollup, you may have to scrape up the ink on the slab and
roll out what is left on the roller.  Repeat this until you have a thin,
almost transparent layer on the slab.

*3)  Re-gum the stone. (optional)  Place a small amount of gum directly on the stone 
and work it in with a damp-dry sponge.  Buff down tight with cheesecloth.  Check 
for streaks—do it again if necessary.
*4)   Letthe gum dry for about 5 minutes. Check over your set up, and make sure 
steps 1 and 2 are done.
5)    Washout image with lithotine and a clean, dry, (no water) rag (use 
Kimwipes if we have them). If the rag is damp or wet, you may soften the gum 
film that is protecting the non-image areas.

6)   Apply a thin layer of asphaltum (optional)
7)   Rinse the stone with plenty of water several times, with a sponge,

until most or all of the gum and asphaltum are removed.  Keep the stone
moist and lightly damp with the fine pore sponge and clean water.

8)   Roll up the image.  After every several passes you will have to pause to
re-damp the stone.  Continue rolling in several directions.  Avoid over
inking.  **Do not re-charge the roller until it is necessary.**

9)   Repeat until the image looks correct.   Black areas should appear shiny.
10)   Rosin and talc.   Make deletions with snake slip, razor blades, etc, if

you wish.  Simple additions can be made with normal drawing materials.
If you make any additions, re-rosin and talc (see Additions) or if no  
additions, and GO TO SECOND ETCH (below). 

 
 

SECOND ETCH: is essentially the same as the first etch.  You will need the
same materials set out, and steps are the same. Generally, second etch is
weaker than first.  However, if the stone rolled up much darker than original
drawing, then first etch was probably too weak; make a second etch stronger.

 
When second etch is complete, the stone is again stable and can be stored
or prepared for printing.
 
 

now, please 

  Clean up...Clean up...Clean up!
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Setting up the press/ for proofing:
 

Materials at hand:
 

1.   Paper pack.  Should contain:
a) Newsprint, at least 15 sheets, cut to the same size as your

printing paper. – 4 are for packing and the rest are for printing. 
b) Good printing paper for editioning.  This should be high

quality paper, prepared in advance for registration marks
and measurements, etc.  Rives BFK, Arches, Fabriano, Lenox,
Basingwerk, Stonhenge. I have a paper sample book in my office.

    c) Backing paper.   This can be smooth blotter, double weight
index paper, or double Bristol Board.  Two sheets.  (These
may be used many over again in other printings)

2.   Water Pans:  Two clean stainless steel or enamel for water
3.   Sponges:  Two litho sponges  (Some small "half" sponges for applying gum) 
4.   Roller: For black ink use leather roller – DO NOT USE THE ROLL UP ROLLER 
5.   Inks and ink conditioners if necessary. (Senefelder’s Crayon Black) 
6.   Tympan: Must be larger than stone, or any of the paper sizes that

go under it. 
7.           Scraper Bar:  Check for tight leather and no cracks in wood.   

**MUST be smallerthan the stone, but larger than theimage** 
 
Check the materials before your scheduled printing time. You may have 
questions to ask or materials to get before you can start.

 Steps:
       1.  Put stone into position, install scraper bar into scraper bar
           housing, position running marks with masking tape on press bed.

 
       2.  Adjust the pressure mechanism to approximate pressure.   See me, Sharon,  

or monitor if you have questions.
 
3.  Prepare ink and roller. Leather roller may need to be lightly scraped. Ink

should be rolled out as in first roll up.  Begin with very little ink. You 
can add more ink as proofing continues and more is needed.  It is better to 
begin with a firm ink and soften it as needed than to have a soft ink which 
tends to fill in, cause scum, and overlap fine textures.

 
4.   Continue with wash-out and roll up as was described in previous pages

(following first etch) i.e., re-gum, washout with
lithotine, apply asphaltum, rinse with water, roll up (but this time with 
Crayon Black for printing)

 
5.   Take a few light proofs on newsprint as you build up the image:

a)   Try not to sponge after final roll before printing.
b)   Place proof paper, backing (bristols), 4 newsprints, tympan, on stone.
c)   Spread the tympan grease and engage pressure mechanism. Run

through press immediately.
d)   Release pressure, and return press bed, remove tympan, backings

and pull proof.
           
       6. Continue to roll up and proof until newsprint proofs are dark– this should 
           take about ten proofs.  Then switch to good paper and pull a few proofs to 

adjustments in pressure, ink quantity, ink quality.  The good quality paper 
always takes more pressure and ink – usually a ¼ turn on the press and an 
extra set of rolls.  

 
7.   the edition or the stone may be stored for further work for later printing. 
To store: roll up, talc, gum stone and dry down with dry cheesecloth.
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 Basics of Printing:
 

A.   Slow rolling puts down more ink
B.   Pressure puts down more ink
C.   Gripping the handles (dragging) puts down more ink.
D.   Fast, light rolling puts down less ink and in some cases will pick up

ink from the stone.
 

Leather Roller:
 
    ABSOLUTES FOR LEATHER ROLLER

1.  USE BLACK LITKO INK ONLY
2.  NEVER WASH THE LEATHER ROLLER WITH A SOLVENT
 
Leather rollers have several advantages over rubber:

      1.   they are lighter and easier to handle
 

2.   much more responsive to rolling characteristics listed at the top
of this page.
 

3.   more accurate, because of the nap of the leather, in charging very
delicate areas.
 

4.   because the ink is infused into the leather rather than laying on the
surface as with a rubber roller, there is less problem with the roller
being "robbed" of ink in its first revolution across the stone, and
consequently under inking parts of the stone.
 
Before using the leather roller scrape the old ink off with the long,

flexible spatula.  Scrape with the grain, going over the entire roller several
times to remove as much of the old ink as possible. Please do not do this without 
having seen it demonstrated.  
 
     ***To get a smooth, even, but light coating of ink on the roller (suitable for 
rolling up and first proofs) roll out a solid black layer of ink, charging the roller 
fully, the scrape up the ink on the slab and roll out only the ink left on the roller. 
Repeat this until you have a very thin, slightly transparent layer of ink on the slab. 
(If you try to roll out a very small amount of ink to start, chances are you will get 
an uneven layer of ink on the roller).***
 
 
Rubber Rollers:
 

For all color printing.  You must clean the rubber roller carefully with 
kerosene or lithotine and dust with talcum powder before putting it away.

ERASURE AFTER PROCESSING:
Prior to processing, erasure is a fairly simple process.  Because very

little grease is absorbed into the stone at that point, it entails only the
removal of surface grease, with the small amount of the residual grease left in
the stone to be burned out by the etching process.

Processing (gum etch, desensitizing), however, releases the grease in
the drawing, forming non-soluble fats in chemical bond with the stone.  You
will need to remove the surface grease in a manner that suits your needs,
but you must apply an etch to burn out the base residual grease which has
absorbed into the stone.  Generally, an application of a "hot" gum-etch (turns
white five seconds) is sufficient to burn out the residual grease, but only
experience will teach you exactly how much burn out will sufficiently treat any
given area.  Even still, erased areas have a habit of reappearing.
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ERASURE AFTER PROCESSING:
Prior to processing, erasure is a fairly simple process.  Because very

little grease is absorbed into the stone at that point, it entails only the
removal of surface grease, with the small amount of the residual grease left in
the stone to be burned out by the etching process.

Processing (gum etch, desensitizing), however, releases the grease in
the drawing, forming non-soluble fats in chemical bond with the stone.  You
will need to remove the surface grease in a manner that suits your needs,
but you must apply an etch to burn out the base residual grease which has
absorbed into the stone.  Generally, an application of a "hot" gum-etch (turns
white five seconds) is sufficient to burn out the residual grease, but only
experience will teach you exactly how much burn out will sufficiently treat any
given area.  Even still, erased areas have a habit of reappearing.

 
 If the areas to be erased are directly adjacent to areas you wish to
save, or if the erasing procedure is to be complex, it is a good idea to roll
up the stone fully, and rosin and talc well for protection against inadvertently 
damaging other parts of the stone during erasing and "burn-out."  You should then gum 
up the whole stone, washout, and roll up.  For crucial erasures, allow a minimum of an 
hour rest before washing out and rolling up.  The complete rolling up of the stone 
will prove the quality of your erasure and gumming up and allowing the rest will help 
make certain desensitization is complete.
 
 
 
ADDITIONS (Resensitizing, counter-etch):
 

Any areas of the stone that have been desensitized, either through normal etching 
process or through erasure and burn out, must be re-sensitized, if you desire to 
make additions.  The purpose of the counter etch is to remove the absorbed gum 
Arabic - to open a "closed" stone.
 
Our Counter-etch solution:  acetic acid 10:1
 

X I~
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Materials: 
 
Counter-etch solution, cotton balls, kimwipes or clean rags, clean bowl.

 Steps
 
a)   image should be fully rolled up in black ink
 
b)   Rosin and talc, (put stone on the graining sink if necessary)
 
c)   soak cotton ball with counter-etch solution and wash over areas you

wish to re-sensitize.  Allow to remain for 2-3 minutes.
 

d)   rinse off the counter etch solution with distilled water and new
cotton.  Discard cotton.  Rinse the area three times. (If the whole
stone is being counter etched simply rinse under running water at
graining sink, and do one final rinse with cotton and distilled
water.}
 

e)   re-draw
 
f)   Normal etch processing, but etch a little weaker than usual.   If the

other areas of the stone have already been fully processed, and not re-
sensitized, simply gum up those areas while etching the new drawing

     and wipe down the whole stone as you would after any etch.




