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Abstract:

Many phases of lithography were experimented upon and discarded be-for the idea of printing from
several stones onto a single sheet of paper was conceived. The print produced in this manner is larger
than any created by most graphic art methods, so could be seen effectively at a distance. It is
conceivable, then, that lithographs produced by this method could be of value for decorative purposes.

Arranging several average-sized stones to produce such a print enables any artist to create large
lithographs on stone independent of physical limitations. A single limestone of the same proportions as
the prints done for this thesis would weigh between two and three hundred pounds. This would make
the execution of lithographs of a comparable size impossible in a private studio or classroom not
equipped with a lift.

Metal plates were not considered satisfactory substitutes for stone because of the many problems
encountered in their use.

The larger size of the multiple-stone lithograph also enables an artist to experience new techniques and
creative freedoms as well as utilize all methods previously found to originate images on conventional
-sized stones.

Much experimentation was done to find designs which would be pleasing aesthetically and could be
printed in sections. Problems in registering, overlapping, and printing were encountered and
satisfactorily solved, Multiple-stone lithography was found to be a time-consuming but interesting and
effective way to create large decorative prints with a minimum of physical effort.
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ABSTRACT

Many phases.of 1ithography:were experimented upon and discarded be-
for the idea of printing from several stones onto a single sheet of paper -
was conceived, The print produced in this manner is larger than any
created by most graphic art methods, so could be seen effectively at a
distance: . |t is-conceivable, then, that 1ithographs produced by this
. method could be of value for decoratlve purposes.

Arranging several average-sized stones to produce such a print en-

.ables any artist to.create large-1lithographs on stone- independent of
physical limitations. A single limestone of the same proportions as the

‘prints done for this thesis would weigh between two and three hundred
pounds. This would make the execution of lithographs of a comparable size
impossible in a private studio or classroom noet equipped with a 1ift.
Metal plates were not considered satisfactory substitutes for stone be-
cause of the many problems encountered in their use,

The larger size of the multiple-stone lithograph also enables.an
artist to experience new techniques and creative freedoms as well as
utilize all methods previously found to originate images on conventlona]-
sized stones.

Much experimentation.was done to find designs which.would.be
pleasing aesthetically .and could be printed in sections. Problems in
registering, overlapping, and printing were encountered and satisfactorily
solved, Multiplesrstone |ithography was found. to be a time-consuming but
" interesting and effective:way to create large decorative prints with a

minimum:of physical effort. :




INTRODUCT ION “

Lithography is a creative process-which involves the:mastery of

" several associated.skills such. as etching and printing the stone, It af-
fords stimulating technical problems. lacked.by many other art media;.fhe
chemistry of the process itself is interesting, Some physical labor is’
‘necessary to produce a lithography of any size, but this, too, can be
enjoyable, because the-finishea.product gives a great sense of accomplish-
-ment and satisfaction.

During the first thréé months of thié study much time:was spent
gaining experience and a knewledge of the-mediuh. Many preliminafy color
]jthographs.Were executed, some of which can-be seen in Fiqure 2. A par=
ticular problem involving creative experimentation and the deveiopment of.
technical procedures not previously studied at Montana State Co]lége was
squght. Such.a problem:would not only be of significant va1Ue‘to ﬁhe ex-
perimenter as a creative endeavor, but.would brovide those interested in
‘lithographx-with materijal for further'investigation{

Some- work -was déne.with célor and transparent overlays, but this
did not prove to be effective due to the charactér §f lithographic ink.
Much finer results are~a;tainagle in this direction:in the medium of "
serigraphy. |

Cotton, rayon,.and vafious other fabrics were- used to'print upon in
an effort to find out how lithography:would adapt'itself.to textilé
printing. It was hoPed that suéh,things as;népkinsfand curtains could be

‘decorated in this way. The printed fabrics were washed, and it was
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-apparent after four or five washings with.a.mild detergent. that the: ink
would. fade. Sevefal stones were printed in succession.on a piece of cloth
to. simulate a curtain.during this experiment. From.that came the idea of
large prints executed.by using several average-si;ed stones combined to
'form one image;

Felix Brunner writes:

. Graphic art is the art.of small-sized pictures, It-is
primarily intended to be viewed at the-distance fromhand to
eye. Unlike flat areas, lines become indistinguishable at a
distance, For this reason graphjcs are. usually kept in.a port-
folio. rather than hung on walls.

The-implication that graphic prints were necessarily small consti-
tuted.a challenge to demonstrate that large lithographs. were feasible.
They. would involve new.and interesting problems in I'ithographic proce-
dures which had not been previously explored at Montana State-College.
.Multiple~stone-1lithography, as it.shall be called, would also provide the

experimenter with invaluable creative experiences and technical. knowledge.

‘]Brunner, Felix, A Handbook of Graphic Reproduction Processes,
Hastings-House, Publishers, Inc., New York 22, New'York, 1962, pp. 31-32,




Preliminary Lithographs

Figure 2.



THE HISTORY: OF L1THOGRAPHY

“The printing precess known.as lithography was discerred‘by_a
Bévarian'glaywright, Aloys: Senefelder, by‘accident:%n 1798. . It.first
found favor in Germany where it was used mainly as a means of pictorial
reproduction and iIIUStration.] The earliest fine art 1ithographs.done in
that country were produced by Adolf von Menzel. His wofk exertéd é tre-
mendous influence on the.development of lithography as an.art form
throughout Europe.

At this time the:French Revélution-was occurring and lithography‘
~was found to be the precise medium needed %or'the reproduction of politi-
cal drawings and cartoons. Honore’ Daumier was Fhe first‘to use the
process as a form of mass communication.2 Being a prolific artist,
approximately 5;000 1ithographs are credited folhimlwhich:Were circulated
throughout Frénce, greatly advancing the popularity of lithography-as a
fine art form. Other artists to achieve perfection:in the medium.during
the nineteenth century were Gavarni, Defacroix, Redon, Goya, and Toulouse-
Lautrec, whese magnificient posters were the first Iithographs.torincor-\

porate several co]‘ors.3 Notably, these are Frenchmen, with the-exception

of Goya from Spain..

‘ ]Arms, John Taylor, Handbook of Print‘Making_and Print Makers, The
‘McMillan Company, New York, 1934, p. 167, '

2Brunner, Felix, op. cit., p. 178.

.3Ju1ien, Edouard, -The Posters of Tou1ouse-Lautfec,;Editions
Pu Livre, Monte-Carlo, Paris Book Center, IncﬁJ,New'York;;l95];,'
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Lithography was used largely for illustrative purposes in,the
United States for many years, . A few'artfsts created some lithographs of
merit, but mosf work was commercial in nature, During the-twentieth
century the‘United States has grown to be the leader in the development of
commercial lithography. It has become the- fastest growing process of
‘gplof reproduction and is used extensivé]y. It'ié economical, fast, and
reproduces with great f’idelity.l+ B? the use of offset 1ithography any~-
- thing that can be photographed can.be printed without employing ﬁetal
type. Posters, labels, béoks, and packages are printed.by this method;
Bésides the immense commercial industry jt has developed. into, lithography
is a popular means of creating fine prints today. Contemporary litho-
graphers still use.stones and basically the same-procedures as those used
by Senefelder and the acclaimed lithographers previously mentioned. It is
with this type of printmaking, as opposed to commercial 1ithography, thgt

this thesis is concerned.

uAdvertfgement in The New York Times, September 30, 1962, Section







A DESCRIPTION OF THE .PROCESS

Unlike the other graphic art processes which are either intaglio
or relief, lithography is a planographic process. .This means it.is done
on an entirely flat surface, printing being made possible by the chemical
properties of the substances employed. Senefelder first referred to it
as '"Chemical :Printing', which is what it is in fact.] :The name was
later changed to-lithography; 1itho meaning stone, and graphy, writing
or drawing.2

“The process is based upon the principle that grease and water ‘do
not mix. This repulsion of one for the other -is explained in terms of
differences in viscosity-bvaayter.3 A more complete expianation of why
lithogréphy works is found .-in a book by Ralph Mayef. According-tﬁ this
theory, the action that occurs is.adsorption--the-adhesion.of a liquid,
gas, -or sﬁlid to ‘the sur%ace~of another., This relationship is so strong
‘that the adsorbedllaYer cannot-be washed off or dissolved, Eut~must be
removed by actually discarding a .layer of the-substance--in this case
stone-—by'gripding. Adsorptien can only occur in matter_whose.mole-
cules form a particular pattern,.or line-up parallel and ‘in the -same

Vdirection. .They -are ‘then said to be polarized. .The crayon or tusche

]Seward,.C. A., Metal Plate -Lithography, .The Pencil Points Press,
.Inc., .New York, 1931, .p. 7.

2Barnhart, C. L.,:(ed.),.American College Dict}onary, Random-House,
New York, 1958, R ’

: . 3Hayter, S. W., .About Prints, .Oxford University’Press,.Lohdon,
1962, p. 66, ‘ ' ' ’
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applied to the stone in drawing contains grease'and causes an adsorbed
layer of fatty acids to form underneath. The adsorbed fatty acids are
polarized and repel the non-polarized deposits of .acid and gum arabic
applied to the stone. When a roller laden with gréasy ink is pasged over
the entire stone the non-polarized areas which have been treated with gum
arabic and acid repel the grease and hold water. The ink is attracted
only go the adsorbed layer of fatty acids formed where crayon marks were
placed.L+

The stones used for lithography are very fine grained |imestone
composed mainly of carbonate of cha]k. They are quarfied in the Jura
Mountains of Bavaria.? Grey or blue and yellow Iimestone occurs ﬁatural-
ly, the grey or blue being somewhat sﬁperior,due to hardness and less po=
rosity. Four stones, numbers E 119, E 106, E 120, and E 124, belonging to
the Montana State College School of Art, were used for this study. They
are grey in color, weigh approximately 50 pounds apiece, and measure 17 by
13, 19% by 13, 18 by 14, and 18 by 14 inches, respectively.

Zinc and aluminum plates are considered to.be satisfactory substi-
tutes for stome by some contemporary printmakersf A'pléte of either of
these metals is proportionally ]iéhtér than a stone and can be more easily
transported énd handled. Zinc or aluminum can be obtained in sheets of

warious sizes so it would be possible to execute prints as large as the

4Mayer, Ralph, The’Artists' Handbook of Materials and Techniques,
The Viking Press, New York, 1941, pp. 351, 435-LLkL,

5Wengenroth, Stow, Making a Lithograph, The Studio Publications,
Inc., New York, 1936, p. 8.
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press bed used would allow., According to most.lithographers, however, the
disadvantages of metallplates’overru1e these féctofs. The darker color of
the metal makes it difficult to perceive values and control contrast. No
scraping techniques can be-employed in drawing nor can corrections be&
easily made upon.the. completed image.’ Métal plates are grained by machine;
' dnly in.large\citiés, or Ey-seﬁding them to .a lithographic supply house, |
éaﬁ these plates be regrained and readied for a second drawing. They are
expensive., Many printmakers have found drawing on‘a-metal plate to be an
unpleasant experience.and not to be compared to the fine tactile quality
of stone.

A partiéular sequence of steps must be followed in the preparation
of a lithographic stone before it is printed; Some deviation can:be found
among authorities on the subject, but most.follow a procedure similar to
that which will be discussed. The éctivities outl ined here are those
followed in creating the 1ithographs. described.in this thesis.

First the stone is ground down to remové the top layer contéining'
grease from the previous image and to give it the desired'dggree‘of
smoothness (Figure 4), Unlike metal plates, a stone may be resurfaced
eas.ily and economically and -hundreds of times before it can no longer be
used, Grinding is done wfth powdered carborundum, :running water, and a
metal disc known-as a levigator. Carborundum can be bought in several
grain sizes, determinea by the-standard mesh through which. it was strained.

The first grinding is done with a coarse graiﬁ, usually #120, to rapidly .

_ remove-both.stone and grease. |t can then be ground with #180 grain for




Figure 4. Grinding the Stone Figure 5. Drawing the Image

Figure 6. Etching the Stone Figure 7. Tracing and Registering
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an averaée surface texturé, or if a smoother Qne-is.deéjrgd, with #220 or
#320. The final grinding of-all stones used for the experimentation on
multiple-stone prints was done with. #180 grain carborundum. This' was in-
tended to save time-and act as a control measuyre to aid in the comparison
of prints. |

The levigator is a steel disc-about éiéht inches in diameter and
weighing 23% pounds. It is moved rapidly by-a-rotating handle in"a cfrcu-
lar motion, counterclockwise. Care must be taken to keep the grinding\
even all over the stone so that the surface will be completely flat. A
.minimum of three to four gripdings is necessary to properly clean. and
grain a stone. The edges must then:be rounded--first-with.a rasp, then
-with a pumice stone--to prevent damage to the paper during printing and to
guard against the formation of ink deposits as the ink is applied, Prepa-
- ration of the stone- for drawing requires from-15 minutes to half an. hour,
depending onn its-condition and the texture desired. The-stpne mus t then
be fanped dry or leaned securely in a dust-free place until it has
thoroughly dried.

Figure 5 shows the creating of an. image on the stone, which is thé
second step. Thié may be done.by drawing on paper-with a Iithograph}c
crayon .and transferring. it to the-stoﬁe-in the press, or'it may,Bé done
direct1§ on éhe stone.. The first method is. referred ‘to.as “transfer 1i-
-fhography“, the second as ''crayonstone lithography”. After some experi-

mentation, the crayonstone method was found to be more'pleasing and more

6 )
Arms, John Taylor, op. cit.,, p. 159.
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applicable to the problems discussed.herein. One multiple-stone- 1itho-
graph done by the- transfer method has been included and can be seén in
Figure 19. Poor results were obtained Eecadse‘the.registering, etching,,
and inking processes were much harder to éont}ol. Drawing is most easily
done-with commercially prepared lithographic crayons, pencils, and a
1iquid substance called .tusche, The-latter is applied with pén or brush
and can more closely resemble painting than drawing (Figure 12). . Crayons

and pencils are available in several hardnesses--number one- soft, number

+ 3‘

five'hard, etc. These media are composed of grease and wax and contain
lampblack. to enable the artist to visualize tonal qualities while drawjng.
An examplé of a crayon:lithograph can.be seen on page 6. Experiments were
made Wi th other Qrea§y substances $uqhias lipstick, bacon grease, Crisco,
and Vasoline, but th§§eawere found to-be less satisfactory than the com-
mercially prepqred drawing materials;

' Etching the ;tone is. the third step (Eigure*é).' This is done with
nitric acid and gum.arabic solution simply to prevent the areas pot-drawn
upon from piékipg up ink. Etching does not eat away, but“acts as a de-
sensitizer, pene£rating the surface and carrying the gum arabic deeper
into the-stone. This provides the ‘adsorbed layer necessary for the.re-
pulsion of grease-and absorption of water descrmbed earlier, The stand-
ard etch' is composed of one ounce gum arabic in solUtioﬁ and 25 drops of
nitric acid. The.amount of acid used may vary depending upon the- fineness
of the drawing, the temperature of the room, ana the stone itself. . Most

lithographers achieve the strength etch they desire by testing it on one
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corner of the stone before applying it to the drawing. The etch. is
blotted with absorbent newsprint paper, dried, and allowed. to. stand at
least six hours before printing begins.

Commercial tlithographic ink, available.poth in black and.in,;olors,
can be obtained'at'litﬁogfaphic supply stores. The black is somewhat
stiffer than the colored iﬁks and often reqdiresvthinning with. 1itho-
graphic varnish. Ground.glass cdn be added fo colored. ink.to.stiffen it
to the proper éonsistency for p?iﬁting. |

A_smooth—surfac;d baper, generally not clay coated, is best for
printing lithographs. Any paper with a nap or coating tends to come of f
on the stone under pressure. An imprint.is left on the stone by papers.
with an obvious weave, so they too.should be dvoided. Firmly woven cotton
.cloth such as percale was found. to be-a fair ‘substitute for paper, but
creates an entirely different effect because of its greater absorbency. o
. Most authorities recommend dampening the paper before printing to soften
the fibers, but dry paper was found .to be satisfactory for some. designs.

Printing is done on a large hand-press, First the etch. is washed
of f with water, then.the crayon image is removed with turpentine throbough a
coat of freshly applied gum arabic solution. The stone must be-allowed. to
dry, then washed'again with water., A sponge is used to keep the stone
damp at all times before a print is pui]ed. ‘The surface of the stone is
inked with a leather-covered roller; the paper, a blotter, and. a heavy
fib?e-boara or "tympan'' are placed on top., The stone is run through.the

press and the print is.removed and pinned on a-bulletin-board to dry,




Figure 10.

Operating the Press

Figure 11,

Pulling the Print
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Four steps of the printing procedure are pictured on page 14, The number
of prints made of a particular image is called an edition, and may range
from ten. to fifty or more. Editions of multiple-stone Iithographs done in
conjunctién with this paper were small. Demand for the use of the press,
plus the extra expense and time involved, made larger editions impracti-
cal.

Lithographs of more than one color are printed by the-same methods.
A stone.is drawn upon and etched for éach colop'separately, then printed.

Figure 1 is an original lithograph printed in two colors.







MULTIPLE-STONE PRINTS

-Because of the-complexity of organizing one visual concept on.three
or four separate surfaces, small drawings-were executed as the  first step
in preparing a multiple-stone lithograph, The-shape of the stones used -
was an important factor in creating mény of the compositions, ‘influencing
the choice of large, blocky areas and geometric shapes. Drawing directly
on. the. stones promoted a freeness of line-and texture-resulting from:the
_medium.itself. FinalAconcepts of largeness were considered which advanced
techniques similar in.style to painting. Tusche was applied with large
"brushes in-wide, free strokes on several compositions. 'In others crayon
was used in much.the same way; both techniques intended to exploit the
size of the drawing surface and final image. . éompoéitions IV and 1X.were
:drgwn.in finer detail, but with the.same.concepts of largeness and.free-
dom.

. Designs were created not only as an artistic‘éxperience'but to ex-
periment with thé method being used as much as possible. Sections were
arranged in a variety of %ormaés to provide suf%icient;knowledge of hew
each could be registered and printed. Compgsftign; were chosen-:in-which
the selections.wouid,overlaé qonsfderably or - just ﬁodéh. Some overlap was
necéssary in most cases to promote continuity, but it was held. to.a minj~
mum to utilize as mpch of each stone's surfacde-as possible. Various
drawing techniques were employed, including créyon, pencil, tusche,
scraping, and spattering. Color-was used sparingly because of the added

time and.work involved in producihg a many-colored print;. if three stones
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were needed to achfevé the desired dimensions, fhrée more-would have to be
used for the-additibn-o% one ;olor to the.entire design (Figure 155. n
.some prints, as in Composition.VIII on page 32, the effect of several
colors wag achfevedubylusing one stone for one color,. one for'another, a
third for another, etc. |

Register marks, usually.used only for color prints, had to be made
on all multiple-stone ‘drawings to insure the exact relationship of one
. section to the nexf. By placing small marks (+) in diagonally opposite
corners of the stene, it.was possible to.align perfectly several sections
of the:drawing in any directien (Figure 14)..-This was-done~aftef the
stones had been etched and dried so.'that a Iargé piece of clear plastic
could be placed over the stones for planning; 'The-design:qu traced onto
the plastic from one stoné jncludiné register marks, as pictured in-Figure
7, The plastic was plaqed so that the design:from:the ffrst sfqﬁe cor-
Fectly related to thét of:the~second;,énd one registér'mark was traced on-
-to it from the plastic. 'in this-way~two-§tones, or sections .of the-deéign,
‘could be made'to share one mark, After the complete design had been
formed. by tracing.frbm;al] stones, the register marks were traced from the
plastic onto prjnfing paper, cut to the dimensions of the full composi~
“tion. Holes were then cut in it to show the.redister marks duriﬁg the
printing procedure. A paper punch.was used whenever possible, being much
.quicker than cutting theﬂstandard tréangles with a razor blade; By this
method as few as four-holeés could be used for a print composed from four

stones (Figure 13).




Figure 13. Print Showing Register Marks Figure 14. Stages of a Multiple-Stone PRint
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A1l parts of planning the desigﬁ and preparing the paper had to be
carefully studied, as the stone prints the-reverse of the actual drawing.
Printing on large sheets of paper posed a problem because the press bed
could only facilitate sheets.28 inches wide when exactly centered, Long’
prints such as those in Figures 17 and. 18 had to: be prinfed so that the
paper could hang over the end of the press bed. The paper had to. be
tightly rolled and féstened with paperclips while printing the 1ithograph
in Figure 23, These large sheets of paper were carefully placed ;n the
stone to prevent possible smudging, Cutting and bending the paper at the
edges of the stone during printing also Ead to. be prevented; this would
distinguisﬁ one section of the design from thé'ﬁext and ruin the print..
The pressure bar,'that'part of the machine which directly presses on the
stone, had to:be large enough to cover the:entire image but smaller thén
the stone. ISeveraI sizes are available that can be inserted into the
machine.

Mattiné_the mu]tiplejstone‘lithographé for:viewing by the. Examining
Committee-was done' in. the traditional manner. Heavy, pebble~grained mat-
board was special-ordered by the Associated Students' Store- of Montana
State College. Sheets measuring 40 by 60 inches, not Hormal]y s tocked,
were: required to mat severél of the lithographs effectively,'

The particulér materials and brocedures used in ekecuting each of
the multiple-stone Iith&graphs for this thesis are outlined on the

folléwing pages.,
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COMPOSITION 1

Figure 15

Stones: threé;. numbers E 119, E»Izb, and E 124,

Technique: ‘tusche and crayon drawing, re-etched through‘ink:during
printing,

Etch: 25 dropé hitric acid to one ounce gum araQic solﬂtion;,re;etch,
approximateTy 75 dfops nitric acid to oné‘ouncg gdm:arabic.solu-
tion,

Ink: black; raw sienna tint'and transparent,thte.

Material: four prints on:.cotton percale, six on damp Basingwerke paper,
two on 80 pound‘Pr?ntflex paper, one on glazed cotton, and three
on damp white wrapping paper.‘

Editiony 16 prints,

Dimensions: . 15 by 34 inches.,

Printing procedure: seven printings; three sections printed in black,
three sections prin;ed‘in raw sienna, ahd one overlap printed. in

-black,




















































