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Introduction

This is a book about photographic technique. It is
theoretical at the start, becomes historical, and
then getsdown to the practical. Briefly, thisishow
it came to be.

The original idea had been to publish a collec-
tion of instructions on the use of certain photo-
graphic printing processes popular in the 19th
and early 20th centuries: processes photogra-
phers have attempted to revive in recent years but
for which there existed no comprehensive, up-to-
date reference source. With this practical goal in
mind, the how-to technical chapters, which make
up the second part of this book, were written first.

When | set out to describe the various pro-
cesses, | also set out to describe the history behind
them. As | worked, something unexpected hap-
pened. | began to realize that | was looking at the
history of photography in a manner different from
the one | had been taught. | was not looking at it
solely from the usual vantage point of the art
historian—from above, as it were, predominantly
in visual or formalist terms—but equally from
below, from the point of view of the evolving
technology that had made photography possible.
| was thinking about technology more than most
art historians usually do. And yet, even though I
was fairly bubbling over with technical informa-
tion, | discovered there was something about
photographic technology that | was still along way
from figuring out. | knew photography has to de-
pend on technology to a far greater degree than
do other visual arts (at least traditional ones); but if
you asked me what this dependence was all

about, if you wanted to know what special things
have to happen when you start using a machine to
make pictures instead of making them by hand, |
could not give much of an answer. | could not put
my finger on the underlying relationship between
technology and the images technology can be
coaxed to produce. There was no model that
could help me define the relationship historically,
no model | could use as a guide to understanding
at least some of the changesthathave taken place
in photography during its—to date—140 years.

Intryingtocomeup withamodel I fumbled fora
while, but then | happened to reread a book | had
come across but not quite digested earlier. It was
William M. lvins's Prints and Visual Communica-
tion. On reading it again, | found the starting point
for my model: lvins’s concept of pictorial syntax.
lvins's syntax led me to an analogy between
technology and language, an analogy that under-
scores the rules that lie behind photographic
images.

Of course, talking about syntax is not the usual
way to start a how-to book on photography.
Readers who prefer to do things themselves, in-
stead of reading about what others have done or
thought, might want to skip Part | and go directly
to the how-to chapters, taking a look first at the in-
troductory technical chapters at the beginning of
Part Il. Those in less of a hurry, or whose interests
are chiefly historical, or who are just afraid of miss-
ing something, should read on here.






Part I






Photographic Syntax

William M. lvins was Curator of Prints at the
Metropolitan Museum of Art in New York from
1916 until 1946. His Prints and Visual Com-
munication was published in 1953. Its general
subject was the relationship between the tradi-
tional techniques of hand-drawn printmaking
(principally the woodcut, metal engraving,
etching, mezzotint, wood engraving, and litho-
graph) and photography. lvins pointed out that,
historically, printmaking had not been practiced
asan art form entirely for its own sake, as the tradi-
tional techniques of printmaking have cometobe
practiced today, butasaway of distributing visual
information.

Art historians tend not to stress this, but when
people looked at prints it was usually to gain infor-
mation about things they did not have the oppor-
tunity to seefirsthand. In general, looking at prints
was thought to be more a substitute for direct ex-
perience than an aesthetic experience complete
in itself: Such self-sufficient masterprieces as
Rembrandt’s etchings were not the norm. Some-
times the subject of the print was an event or an
actual place or object. Sometimes the subject was
a painting, which in turn may have represented a
famous person or a purely imaginary scene.
Looking at the print was a substitute for looking at
the painting.

Although they were expected to act as transmit-
ters of visual information, traditional printmakers
were remarkably casual about pictorial accuracy.
Instead of working from their subject directly,
they usually worked from a drawing made by
someone else or even from another print. More
often than not the person who actually engraved
or prepared the plate had never seen the thing he
was trying to represent. His job was not to check

the facts but to translate his secondhand copy into
a form that would permit reproduction. To the
printmaker, the point-by-point resemblance be-
tween the final print and the thing represented
was not essential. Technologically—at least until
photography came along—a high level of resem-
blance was impossible, anyway.

And so prints were by nature suggestive and
schematic rather than optically precise. Looking
at them, you could only get an indication of what
the subject was really like. Consequently, looking
at printstendedto call for a temporary suspension
of credulity. The picture on the page was not to be
taken literally. This act of suspension is something
that persons who have been brought up on
photography—and who take the density of infor-
mation contained in photographs for granted—
know little, if anything, about. Photographs may
indeed sometimes make us incredulous, but not
often about the basic accuracy of their surface
details.

lvins’s definition of printmaking was strictly
functional: The function of printmaking was the
creation of “exactly repeatable pictorial state-
ments”—meaning identical pictures that could be
produced in quantity and distributed at large; the
same pictorial information placed in many hands.
This seems a lean definition, trimmed of the usual
notions of “art” and “beauty.” It may not satisfy
the aesthete, yet it is perfect for the historian of
ideas. It describes what prints do: They allow us to
share the knowledge of what things look like.
Their greatest utility is not decorative butintellec-
tual.

lvins argued that once you begin to examine
prints in these functional terms you discover that
“without prints we should have very few of our
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modern sciences, technologies, archaeologies, or
ethnologies—for all of these are dependent, first
or last, upon information conveyed by exactly
repeatable pictorial statements.” Take prints
away and hearsay and rumor will spread; science
will sink back into magic.

The thesis in Prints and Visual Communication
involves a concept of pictorial syntax, which lvins

defined as the “conventions or systems of linear
structure” used in the preparation of a drawn im-
age. In other words, syntax is the system of
organization used in putting lines together to form
pictures that can stand as representations of par-
ticular objects. The terms draftsmanship or pic-
torial style might also describe this, but lvins used
syntax because he wanted to establish a clear

FIG. 1. ALBRECHT DURER, Adam and Eve (detail), early 16th century.

Diirer's syntactical system in this engraving consists of lines that follow the contours of the forms
they represent. Diirer’s perspective is flat, but the print ripples with texture.
(Courtesy of the Museum of Fine Arts, Boston, Centennial Gift of Landon Clay)
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association between the linear structure of prints
and the linguistic structure that makes verbal
communication possible.

lvins showed that the syntax of printmaking
must operate within the physical limits of the print-
making process used: Certain processes can
allow only certain kinds of lines or tones built from
lines.

Yet process is not the only determinant. During
the Renaissance, for example, German print-
makers and ltalian printmakers tended to use
quite different syntaxes, even though they
employed the same engraving processes. Each
approached his work according to the syntactical
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preferences of his culture. The Germans filled
their pictures with indications of surface texture,
often with a dutiful singlemindedness that sacri-
ficed the illusion of volume beneath the surface.
The ltalians did the opposite. They sacrificed tex-
ture while achieving the illusion of volume by
stressing outline and contour, using simple lines.

Such syntactical choicestendedto restrict what
printmakers could communicate through their
work. If the printmaker’s syntax could not effec-
tively represent specific features of the original
subject, in the print those features would be lost,
or at least transformed by the printmaker into
something his chosen syntax could comprehend
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FIG. 2. ALBRECHT DURER, The Flight into Egypt (detail), early 16th century.

The same syntactical system as Fig. 1, but this time in a woodcut, a process that does not permit
lines nearly as fine as those in a metal-plate engraving.

(Museum of Fine Arts, Boston, Maria Antoinette Evans Fund)
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and convey. When the syntax wasinadequate, the
specific features slipped away. To find a metaphor
for this, compare the linear structure of pictorial
syntax to the linear structure of a fisherman'’s net.
Unless the fisherman’s net is fine enough, the little
fish will swim right through. Unless the syntax net
isfine enough, and made for the task, the specifics
will slip through: Only the general outlines will be
caught. The difference between fishermen and
traditional printmakersisthatthe latter were more
reluctant to change their nets, no matter how poor
the catch. Traditional printmakers were usually
syntactical traditionalists.

In actual practice, linear syntax was never quite

able to represent visual facts accurately. No mat-
ter how faithful the printmaker’s intentions, his
syntax net was inevitably full of gaps, and in-
evitably something slipped through. The result
was that the picture of objects and of the world at
large given in prints could never entirely coincide
with reality. lvins was especially interested in
these gaps because he realized (and was one of
the first to point out) that the defects in syntax
limited the information men could communicate
with one another through pictures, and thus
limited what could be achieved by science and
technology and civilization as a whole.

The final chapters of Prints and Visual Com-

FIG. 3. SCHOOL OF MANTEGNA, Four Women Dancing (detail), early 16th century.

Here the syntax consists almost entirely of straight lines, applied after the outlines of the figures were
drawn. The effect is one of bas relief. The syntax describes volume but not surface texture.

(Museum of Fine Arts, Boston, Francis Draper Colburn Fund)
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munication have to do with photography. lvins’s
technical and historical information on photog-
raphy was not always correct, and he left some im-
portant things out; yet he provided an interpreta-
tion of photography that is of great value because
he saw it as part of the history of printmaking and
visual communication as a whole. He showed that
one could never hope to understand the signifi-
cance of photography until one understood the
nature of the problem photography solved. The
problem was accurate visual communication, a
problem generations had struggled with but
without much success. According to lvins,
photography’s great achievement was to make
possible communication through “exactly
repeatable pictorial statements” without the
distortions of linear syntax. The firsthand optical
image produced by the camera took over from the
secondhand print made manually. In effect, the
gaps in the net suddenly became smaller, and the
result was a spectacular jump in the quality of pic-
torial reports. The specifics caught up with the
generalities.

By itself, the above observation may seem a
mere truism, just a fancy way of saying that photo-
graphs are more accurate than traditional prints.
On one level, that is all it amounts to. The in-
teresting part comes in tracing the implications of
the truism. When you do, you discover that
photography was a “breakthrough” in the most
complete sense of that overused but undervalued
word because it lead to a breakthrough in con-
sciousness. And thisissomething far more impor-
tant than any of photography’s periodic artistic
achievements. Photography broke through the
shell in which credible visual experience until then
had always been confined. The circumference of
the shell was only the distance the eyes could ac-
tually see from any given place at any given mo-
ment. It still is. Look up, right now, and you will
see the shell around you. It is the limit of your
visual field. You can climb to the roof and make
the shell expand by miles. You can stretch it and
change its shape as you move through the world,
but you cannot crack it. Only photography can
crack it. Through the cracks made by photog-
raphy it becomes possible to look out on the most

remote places, far beyond the physical field of
view, and even see past moments frozen in time,
all presented without the distortion of linear syn-
tax. Our photographic power over space and time
makes us fundamentally different, in the scope of
our consciousness, from our prephotographic
ancestors, whose visual horizon waslocked inside
the shell and whose moments past were forever
lost from sight.

| have presented lvins according to my own
purposes, and the reader familiar with him may
already have had occasion to wince. lvins talked
about nets, but differently. I do not recall his men-
tioning cracks in shells. It would be safer to read
lvins for yourself. My only concern is with the
basic idea of syntax and its possible application to
photography.

Ivins thought that photography and the photo-
mechanical processes had no syntax. This is a
conclusion some photographic historians find
hard to accept, because the differences among
photographic and photomechanical prints are ac-
tually as great as the differences among the
various sorts of prints made before photography
began. For example, a daguerreotype is quite dif-
ferent from an ambrotype—even when produced
using the same camera and showing the same
subject. And both are unlike a print of the same
subject made from a collodion negative. The dif-
ferences, in fact, are more easily noticeable than
those between etchings and engravings. Photo-
graphic and photomechanical prints have dif-
ferent characteristic “looks” as objects in
themselves and thus different ways of com-
municating information. Because these dif-
ferences affect communication, they would seem
to qualify as syntactical. Yet if we label them syn-
tax we make the term mean more than lvins in-
tended.

By syntax lvins only had in mind conventions or
systems of drawing, and from this definition it
simply follows that photography is nonsyntactical
because photography makes drawing unneces-
sary. lvins had keen eyes, and he was undoubted-
ly more aware of the different looks produced by
the various photographic processes and their dif-
ferent capabilities for communication than most
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photographers were, but by and large he chose to
ignore them. By limiting the idea of syntax to
drawing he was able to show how photography as
a whole was different from what had gone before,
and this was his main purpose.

Although lvins ignored it, photography does
have a syntactical basis, one that has evolved and
broadened during photography’s existence.

Photographic Syntax

In lingusitics, syntax is the name for the rules of
structure that make meaning possible. We have
to follow syntactical rules in order to turn our con-
cepts into statements. For example, if you saw
someone stealing your camera you might justi-
fiably scream, “That person is stealing my
camera!” If you ignored the rules and screamed,
“That camera is stealing my person,” the
metaphor might be interesting, but the thief
would doubtless escape.

The current theory in modern linguistics is that
syntactical rules are inherent in human con-
sciousness and are passed along as part of our
common dgenetic equipment. This has replaced
the earlier theory that these rules are the product
of social convention and are passed along
through learning. According to the modern view,
when children learn to speak they do not have to
learn rules of structure. Instead, they learn to ap-
ply rules already in their possesion. These innate
rules work whether the child islearning English or
Urdu. No matter what our language, when we
speak, we all reach down and touch the well-
spring, common to us all, from which language
flows.

When we use words to describe an object the
possibilities are infinite; there is no restriction on
the number of statements we can make. We can
say of a building, “It is a big building,” or, more
learnedly, “It is a neo-Baroque structure of sub-
stantial dimension.” On the surface the two state-
ments are different, but beneath the surface both
follow the same syntactical rules. All the other in-
finitely possible statements about the building
must also follow the rules. Because of this, the
statements are infinite only in the same qualified

sense as are the points on a line segment running
from A to B—there may be an infinite number of
points in between, but the line itself is finite.

When we photograph an object, again our
possibilities are infinite. We can spend a lifetime
devotedly photographing the building from dif-
ferent angles and in different lights, and the pic-
tures we make can be as different as the state-
ments we speak. Given this, is there any useful
analogy we can discover between talking about
the building and photographing it? Are there
“syntactical” rules of structure for the way we turn
objects into photographs, rules that compel the
infinite possibilities to fall along a finite line, just as
there are rules for the way we turn concepts into
statements? How you answer this question tends
to determine how you approach the study of the
history of photography.

My answer is that there is a syntactical structure
for the “language” of photography and that it
comes, not from the photographer, but from the
chemical, optical, and mechanical relationships
that make photography possible. My argument is
that the photographer can only do what the
technology available at the time permits him to
do. All sorts of artistic conventions and personal
yearnings may influence a photographer—but
only as far as the technology allows. At bottom,
photography is a running battle between vision
and technology. Genius is constantly frustrated—
and tempered—by the machine.

Contemporary sensibility puts so much em-
phasis on photography as a “creative” activity that
we can forget that what photographers really
do—whether creative or not—is contend with a
medium that forces them to look, to respond, and
torecord the world in a technologically structured
and restricted way. | think that this point is essen-
tial to an understanding of photography. You
simply cannot look at photographs as if they were
ends without means. Each is the culmination of a
process in which the photographer makes his
decisions and discoveries within a technological
framework. The camera not only allows him to
take pictures; in a general sense it also tells him
what pictures to take and how to go about it. It
does this by restricting the field of view. The



PHOTOGRAPHIC SYNTAX 7

technology itself has blind spots and often
stumbles through the dark. It is ornery and
obstinate and sees only what it will. As a result,
human experiences and natural wonders that the
technology is not yet able to see go unrecorded—
and even unnoticed. Each time the technology
enlarges its sight, our eyes grow wider with
surprise.

Here is a definition of photographic syntax. In
photography, the syntax is technology. It is
whatever combination of technical elements is
in use. The combination determines how well
the technology can see and thus sets the limits
on what photographers can communicate
through their work.

This definition will be fleshed out as we go. It is
the complement of what Ivins was talking about
when he described the linear syntax of traditional
prints. In traditional printmaking, the syntactical
way of putting down lines produces both a charac-
teristic look and a definite range of possibilities for
communication. In photography, the combina-
tion of syntactical elements—camera, sensitive
film or plate, printing method— also produces a
characteristic look and a definite range of possibil-
itiesfor communication. And the metaphor of the
net applies to photographic syntax as much as to
linear syntax. Photographic syntax is a more ef-
fective net of vision, but one that can catch only
certain kinds of fish.

The elements of photographic syntax begin to
come together as soon as the photographer pulls
his camera out of the case. Even the amount of
time necessary to fiddle with a tripod or screw ona
lens is a part of syntax if it means that when the
photographer has finally set up his gear the thing
that intrigued his eye has already disappeared,
moved down the street, orbeen transformedbythe
passage of light into something not so special after
all. The choice of lens is part of syntax because it
influences how perspective is “drawn” in the im-
age and whethertheimage is clear or diffuse. The
sensitive film or plate has one of the principal roles
in syntax because its characteristics determine
both the exposure time necessary in the light
available and the way colors are reproduced or
translated into a scheme of black-and-white

values. The printing method introduces the final
elements of syntax: It determines the form the im-
age takes as a tangible object and the way tonal
values recorded in the negative are presented.
Even the texture of the printing material is part of
syntax, because its reflective qualities affect our
perception of image tones.

Each step in the photographic process plays a
syntactical role to the degree that it affects the way
the information, the sentiments, the surprises,
and the frozen moments found in photographs ac-
tually meet the eye. Together, these elements
make up the syntax net. The choice of subject is
up to the photographer, but he can only haul his
subject in according to the capacity of the net.

Forexample, most photographstaken between
roughly 1855 and 1880 were made with the wet-
plate collodion process (discussed more thor-
oughly later on). The photographer using this pro-
cess had to sensitize his glass plate and then ex-
pose and develop it while it was still damp. To do

FIG. 4
A wet-plate photographer carrying his syntax on
his back.
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this out-of-doors, he had to endure the torment of
carrying all his supplies and some sort of dark-
room along with him (Fig. 4). It was like dragging
an anchor. The wet plate was over-sensitive to
blue light, compared with its sensitivity to the
other colors of the visible spectrum. It was also
relatively slow and so, unless the light was par-
ticularly strong, exposures of at least several
seconds—often minutes—were necessary. Since
enlarging, though possible, was more or less im-
practical, large negatives the size of the final print
had to be made. The need for large negatives,
together with long exposure times, made a tripod
necessary.

All these syntactical elements restricted what a
photographer could do. Unless the thing he
wished to photograph could be represented using
the available syntax—immobile camera, long ex-
posure, blue-sensitive plate—the photog-
rapher was simply out of luck. These three basic
features of the wet-plate syntax were also basic
features of the daguerrean syntax of the 1840’s,
although in some significant ways the wet plate
and the daguerreotype were quite different.

The Effects of Syntax

The syntactical limitations of photography have
animportance that goes far beyond the narrow in-
terests of academic study. They are important
because they limit our perceptions of the world.
They especially limit our perceptions of history.
The syntaxes that have existed at various stagesin
photography shape the world we see when we
look at photographs from earlier times. | think we
are only beginning to notice the relationship that
exists between our ancestors’ technology and our
idea of their world. The photographs they made
give us only a version of the truth, one restricted
by the technology then at hand. The farther we go
back intime, the more restricted the photographic
version becomes. If you had the powerto runtime
backward and to hold photographs up beside the
events they pretend to mirror, you would see the
resemblancebecomeincreasingly faulty and dim.
It is not that the details become lost—photog-
raphy has always been good at recording the

stitching of buttonholes—what goes dim is the
reflection of what it was really like to have been
alive.

Consequently, photographs can be a reliable
testimony of how things once were only if looked
at in terms of the technical syntax in which they
were made. Unless we do our looking with this in
mind, photographs will give us an idea of history
that is bound to be in some degree wrong, an idea
forced out of its rightful shape by a technology
that operates selectively, that must discriminate
and distort before it can reveal.

One of the things people immediately began to
regret when photography was invented was that it
had not been invented earlier, that there was no
accurate visual record of the great men and
women who had come before. Because of pho-
tography, ourimage of what the 19th century was
like is considerably more vivid than was the 19th
century’s image of the preceding ages. Photog-
raphy, of course, is not our only source of visual
information about the 19th century. There are in-
numerable paintings, wood engravings, litho-
graphs, and other prephotographic prints; but for
us they lack the apparent credibility of photo-
graphs. (Does anyone except a politician on the
Fourth of July really believe that the America of a
Currier & lves lithograph ever existed?) As a
result, when we visualize the past back to 1839,
when photography became publicly known, we
visualize mostly in terms of what we have seen in
photographs.

At 1839 there is a barricade that obstructs our
view into the deeper past. History seems to fade
from sight as we shift our means of visualization.
Paintings and prints can help us see into the
pre-1839 depths, but not clearly. Yet the view on
the photographic, post-1839 side of the barricade
consists only of what could be caught in the net of
the available syntax—and equally important: it
bears the imprint of the photographic medium, of
the net itself.

Syntactical Imprints

The syntax available during the first decades of
photography left imprints that are easy to see.
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This is especially noticeable in daguerrean por-
traiture. Long exposure times were needed and
poses had to be held, sometimes for uncomfort-
able periods. In the studio this heroic immobility
was usually encouraged by clamping the subject’s
head from behind with an iron brace out of sight of
the camera. Subjects in early daguerreotypes fre-
quently sit with one hand supporting the chin.
They look like deep thinkers: They were actually
concentrating on not moving their heads. Anyone
who could manage to look pleasant in these cir-
cumstances was either indomitably good-
natured or an accomplished hypocrite.  am over-
stating the case, but the general solemnity of da-
guerrean portraiture is undeniable. The subject
may smile, yet the posture that supports the smile
is usually rigid, and more often than not the under-
lying rigidity can be read across the face. The
psychological unreality this could produce was
widely recognized and made fun of at the time.
Ralph Waldo Emerson saw its imprint:

Were you ever daguerreotyped, O immortal man?
And did you look with all vigor at the lens of the
camera, or rather, by the direction of the operator,
at the brass peg a little below it, to give the picture
the full benefit of your expanded and flashing eye?
And in your zeal not to blur the image, did you keep
every finger in its place with such energy that your
hands became clenched as for fight or despair, and
in your resolution to keep yourfacestill, did you feel
every muscle becoming every moment more rigid;
the brows contracted into a Tartarean frown, and
the eyes fixed as they are fixed in afit, in madness, or
in death? And when, at last you are relieved of your
dismal duties, did you find the curtain drawn per-
fectly, and the coat perfectly, and the hands true,
clenched for combat, and the shape of the face and
head?—but, unhappily, the total expression es-
caped from the face and the portrait of a mask in-
stead of a man? Could you not by grasping it very
tight hold the stream of a river, or of a small brook,
and prevent it from flowing?'

Part of what bothered Emerson (aside from his
own aversion to having his picture taken) was
simply the newness of the thing. Human faces had
rarely been fixed in such an uncompromising way
before, at least not in commissioned portraits by
trained painters. One might think an American
familiar with the brutalities of Colonial portraiture

would have beenready for anything; but in fact no
one could have been prepared for what happens
when the flow of life is immobilized and an in-
dividual is summed up in an isolated instant. It
would have been fascinatingto have been there to
see the reactions of Europeans and Americans to
their first daguerrean portraits. Carl Dauthendey,
who became a professional daguerreotypist in
1843, described aresponse verging on paranoia:
“People were afraid at first to look for any length of
time at the pictures [the daguerreotypist] pro-
duced. They were embarrassed by the clarity of
these figures and believed that the little, tiny faces
of the people in the pictures could see out at
them. . ."?

And yet, aside from its fundamental newness
—its optical truth coupled with its dependence on
the expression of the moment—daguerrean por-
traiture fell like a soldier right into line. Its com-
positional formulas are the standard ones of 19th-

FIG. 5

SARAH GOODRIDGE, The Rev. Henry Ware,
Jr., 19th century minature.

(Museum of Fine Arts, Boston, Emma F. Monroe Fund)
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FIG. 6

WILLIAM M.S. DOYLE, Samuel Stockwell,
miniature, no date.

(Museum of Fine Arts, Boston)

century portrait painting in general and especially
of painted miniatures (small portraits that became
popular in the 18th century and remained so until
photography drove the miniaturists out of busi-
ness). The portrait subject is set within the frame
and presented in the same general ways. Com-
pared with the already available types of por-
traiture, daguerreotypes rarely display any start-
lingly new formal arrangements. (There are ex-
ceptions—see Figure 7—but here we are speak-
ing in statistical terms.) One way to interpret this
uniformity is to say that the conventions of portrait
painting were so well established that they were
automatically taken over by daguerreotypists as
being ipso facto the only way to proceed. This
partly states the case, but if you look at it in terms
of syntax you see that no other approach would
have been as practical. The traditional portrait for-
malism was simply the easiest response to the
syntactical problem of long exposure with a sta-
tionary camera.

At this stage of the available syntax, snapshot or
candid portraits—which by their nature tend to
break almost automatically with traditional com-
positional portrait structure—were not possible.
Everyone had to oblige and be still, just as
everyone had to be still when painted by an artist.
The early syntax thus tended to ensure a continu-
ity between traditional portraiture and the new
photographic portraiture. As a result, the com-
posite image of man that we are given in da-
guerreotypes is overwhelmingly restricted to a
studio version—just as it was in prephotographic
portraiture. Very few daguerreotypes were taken
out in the field, and even those that were did not
shake the studio problem of having to hold a pose.

When we look at daguerreotypes it is often im-
possible to distinguish between poses and per-
sonalities, or between the fashionable affecta-
tions of the time (the ways people wanted to look)
and the affectations syntactically encouraged by
the act of being daguerreotyped (Fig. 8). A whole
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FIG. 7

SOUTHWORTH & HAWES, Mrs. J.J. Hawes,
and Alice, daguerreotype, no date.

(Museum of Fine Arts, Boston)
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FIG. 8
JOSIAH JOHNSON HAWES, Daniel Webster,
daguerreotype, 1850.

(Museum of Fine Arts, Boston, Gift of Edward Southworth
Hawes)

catalog of human emotions can be found in da-
guerreotypes, but not one that we can be sure is
genuine and untainted—the technology was vir-
tually blind to any human response other than
those stimulated by its own presence. The conclu-
sion is that daguerrean portraiture gives an in-
complete and untrustworthy image of man. It suf-
fers under too many impositions. We do not see
activities—as we do in later photography—but
only arrangements. The necessary formalism
reduces things to a single dimension. Perhaps the
best way to convey what this implies is to ask you
to imagine what our “image of man” would be to-
day if ninety-nine percent of all contemporary
photographs showing the human body were
studio portraits. There is no doubt that we would
think of ourselves differently and in narrower
terms.

Another result of the long exposures necessary
with the syntax of daguerreotypes and early wet-
plate photographs is that the urban world comes
to us virtually depopulated. We are shown very
little of the normal activity of the streets. The
people we do see had either taken the time to pose
or mug for the camera or had remained motion-
less by chance. Often we see only the semitrans-
parent ghosts of persons who movedtoofast to be
caught whole, but not fast enough to escape alto-
gether. The same goes for moving vehicles. If the
photographer tried to capture the unposed ac-
tivity of the street the result was usually an image
forlorn, like the paintings of the Scuola
Metafisica, with only an occasional lonely figure
or two. In 1823, sixteen years before the an-
nouncement of photography, Daguerre’s
Diorama, the spiritual ancestor of the daguer-
reotype, was described as producing an impres-
sion “of a world deserted; of living nature at an
end; of the last day past and over.”® For all its
painstaking realism, the painted Diorama suf-

FIG. 9

Half of a stereoscopic slide, French, 1850's,
street depopulated by a long exposure time.
(Collection of David Kblody)
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FIG. 10

LONDON STEREOSCOPIC COMPANY. A
street scene posed in a studio, 1850's, half of a
Stereo.

(Collection of Rick Russack)

fered, the critic said, from “a stillness which is the
stillness of the grave.” The same complaint was
often leveled against photography during the
1840’s and 1850’s.

The first “instantaneous” street photographs,
which were made sporadically through the
1850’s but only in quantities beginning in 1859,
were greeted with amazement and even relief.
They signaled a quantum jump in the syntactical
capabilities of photography because they began
to show what the city looked like in use,
something that pre-1859 photography nearly
always failed to do. In 1861, Oliver Wendell
Holmes said that if a philosopher from a strange
planet were to ask to see the most remarkable
product of human skill he should be handed anin-
stanteous stereoscopic photograph showing the
view down New York's Broadway.*

Before instantaneous exposures (roughly one-
tenth of a second according to 19th-century
reckoning) became practical, if one wanted to

photograph the action of the streets it was
necessary to pose figures in motion, as Charles
Négre did in 1851 (Plate 4). Photographers in the
1850’s who undertook street scenes frequently
did them entirely in the studio, with figures posed
against painted backgrounds. These scenes were
often photographed in the sugary style of genre
paintings—a style to which the British, under the
influence of the paintings of Sir David Wilkie, were
particularly vulnerable.

The instantaneous street photographs made
from the 1850's through the 1870’s were almost
always taken from a second story or higher, with
the camera pointed down the street rather than
across it. This camera direction allowed more of
the street to be shown, but with the slow wet-plate
it was also syntactically necessary. It was far easier
to freeze the image of figures moving directly
away from or toward the camera than across its
field of view. This is because the shifting of the im-
age on a plate is at a minimum when the move-
ment of the figure is along the line of the optical
axis. Unless the figure is a considerable distance

FIG. 11

WILLIAM ENGLAND, Rue De Rivoli, a Paris—
Vue Instantanée (No. 3). Half of an “instantane-
ous” stereograph taken in 1861.

(Collection of Rick Russack)
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from the camera, lateral movement at low shutter
speed tends to come out as a blur. The circa-1859
instantaneous street photographs made by Henry
Anthony (in New York), George Washington
Wilson (in Edinburgh), and William England (in
Paris) were uniformly from high up, looking down
the length of the street.

If the photographer wanted to get closer to the
action—if he wanted to photograph from street
level or straight across the street—the syntactical
problems became much greater. Street activity in-
volving motion could be taken unposed if far away
but had to be posed when close up. Consequent-
ly, the “long shots” and the “close-ups” from this
period do not quite mesh. The closer one gets to
the action, the more artificial the action becomes.
It was not until the 1880’sand 1890’s, with the in-
troduction of the hand camera, that photogra-
phers were able to get down to street level and
successfully stalk the action around them. The
historian who wants to use photographs to gain an
idea of what 19th-century urban life was like can
draw from this his own conclusions about the
syntactical limitations of the record.

Syntax and Time

The relationship between photographic syntax
and our visual sense of history deserves careful
study. | could only start on it here. Before drop-
ping it to look at some other aspects of syntax,
there is one more thing to add. Over the years, as
the technology of photography advanced, it
became able to see more of life and thus to com-
municate more. (The advantage photographic
syntax has over linguistic syntax is that it can
change practically overnight.) These advances in
syntax have a remarkable effect on later genera-
tions. The syntactical advances compress the
sense of historical time; they draw the past closer.

We can see this happening when we look back
at those periods when the photographic syntax
made a jump ahead: The outstanding examples
are the introduction of the collodion processin the
early 1850’s and of the hand camera in the
1880's. In photographs taken after, the world ap-

pears as if abruptly changed—the past seems
somehow a nearer thing. The world was indeed
changing, but not asrapidly as photography itself.
The jump in the syntax, in its capacity for informa-
tion, gives us the odd illusion that the world sud-
denly jumped, too. The past does not recede from
us at a stately, steady pace, but in sudden syntac-
tical fits. Photographically recorded, history has
the jitters. Film and television, the syntactical
descendants of photography, have greatly ac-
celerated this compression of the sense of
historical time. Despite the inevitable differences,
when people a century from now look back on our
era they will certainly feel much closer to us than
we feel toward our ancestors of a century ago.

Camera Syntax and Printmaking Syntax

The emphasis so far has been on the elements of
syntax that have to do with the act of taking a
photograph. We can call these camera syntax.
Camera syntax consists of the technical elements
that set the limits on what can be recorded on the
sensitive surface of a film or plate. The camera
syntax available to the photographer determines
the extent to which he or she must specially select
or arrange subjects in order to overcome the
technology’s blind spots.

Once the exposure is made, the latent or nega-
tive image must be transformed into a positive
one. The syntactical elements that determine how
the image finally appears can be called printmak-
ing syntax. If we print the same negative on
albumen paper, on platinum paper, and on
modern resin-coated paper, we will end up with
three distinctly different objects. This is because
each of these printing processes has a printmak-
ing syntax of its own, with its own characteristic
look.

Admittedly, a clear-cut technical division be-
tween camera syntax and printmaking syntax is
not always possible. Any experienced photo-
grapher knows that printmaking actually begins
with the exposure and development of the nega-
tive. In the case of direct-positive processes—
such as the daguerreotype, the tintype, or the
modern Polaroid and Kodak one-step pro-
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cesses—strictly speaking, no printing takes place.
Therefore the division is necessarily a general
one. Camera syntax refers to the making of a
record and to its technological limitations. Print-
making syntax has to do with the manner in which
the record is presented.

Printmaking syntax can alter information.
When we print our negative on various papers or
in various ways we retain the same basic informa-
tion but we inevitably modify it to a certain degree.
Printmaking syntax—image color, surface tex-
ture and surface optics, and above all the way the
tonal scale is presented (contrast)—affects the
way content comes across.

Artistic Syntaxes

So far | have not said much about the contribu-
tions of the photographer. | have talked as if
photography were entirely an exercise in tech-
nique. This emphasis s lopsided but worth risking
to make the point that every time a photographer
solves an aesthetic problem he has to solve an
underlying technical problem. One solution sup-
ports and influences the other. Granted, the
photographer is infinitely more interesting than
the photographic machine, and so are the things
the photographer uses the machine to capture.
But unless you understand the ways the machine
cajoles and begrudges you will never know how
truly interesting the photographer is. You will not
see the compromises he had to make in order to
put his vision on paper.

In the 19th century the products of the machine
were often made to look like art (that is why cast-
iron bathtubs had claw-and-ball feet). In the pre-
sent century it is just the reverse. Modern art has
repeatedly derived both formal qualities and sub-
ject matter from the machine. In painting, this im-
itation of machine-produced forms haslongsince
become old-hat. Ironically, in serious photogra-
phy the medium’'s own unique capacity for
machine-produced form has until recently been
largely suppressed. Some of the most interesting
work today—for example the 35mm work of pho-
tographers like Robert Frank, Lee Friedlander,
Tod Papageorge, and Garry Winogrand—finally

shows us what it means to give in to the photo-
graphic machine. Instead of making photographs
that have the preconceived artistic balance for
which 19th-century photograpers struggled, to-
day’s avant-garde takes its cue from the amateur’s
haphazard snapshot. The photographer does not
deliberately guide the camera; instead, it is almost
the other way around. The photographer reacts
spontaneously and does not know the result until
he comes out of the darkroom. Formal order is
not imposed but discovered. The images that
result often have, by traditional standards, a wildly
unbalanced, sometimes chaotic or apparently
nihilistic look. The look comes from allowing the
machine to do the seeing. The photographer’s
genius at least partly consists of making sure that
the machine has plenty of good opportunities.
This willingness to give in to the machine and to
allow the syntax to dictate formal qualities is
something that would have appalled 19th-
century art photographers. Of course, their
technology was more static and consequently
more rigid in its preferences than modern
equipment—it offered fewer surprises. Even so,
19th-century photographers would admit to its in-
fluence about as eagerly as they would to the
possession in the nursery of a bastard son.
Nineteenth-century critics tended to play the
spoilsport by overemphasizing the machine.
Believing that the camera, like most machines,
was only capable of producing standardized and
often imperfect results, many critics rejected the
idea that it could produce artistic results: Com-
munication of information was one thing, but ar-
tistic expression was quite another.
Justwhatitwasthatartistic expression required
depended on your school of thought. Some felt it
had to be visionary; that it had to make visible the
objects of the imagination. But photographers
were stuck with the objects of sense. Others felt
that artistic expression required the ability to
record the world exactly as the eye sees it. This
held out more promise—until it was discovered
that the world does not appear the same in
photographs as it does to the naked eye.
Photographers thus had to contend with criti-
cism from both sides, criticism that said their
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machine had neither the imaginative nor the
realistic capabilities needed to produce “art.” Ina
conscious attempt to prove the critics wrong, a
number of photographers, starting as early as the
1840’s, tried to develop special “artistic
syntaxes.” This will be one of the topics in the
pages that follow.

Printmaking Syntax and the
Problem of Reproduction

For the most part, the historical portion of this
book will deal with printmaking syntax. | want to
show how photographs have evolved as physical
objects and how different printmaking syntaxes
have produced different looks. This is not easy to
do in a book illustrated with offset reproductions
instead of actual prints. The linear syntax lvins
spoke of in connection with prephotographic
prints can be shown without much trouble in off-
set reproductions. But when it is applied to the
reproduction of original photographs, offset
printing, like any other photomechanical
reproduction process, tendsto make everything it

touches come out looking alike. Iltimposesits own

printmaking syntax and largely ignores that of the
original. For example, an offset reproduction of a
daguerreotype looks much the same as an offset
reproduction of an albumen print, even though in
reality the printmaking syntaxes of the originals
produce visual sensations that are very different.
Without using actual prints it is extremely difficult
to show the various ways printmaking syntax can
affect the look of photographs. Verbal descrip-
tions can help, butthey always seemtofall short. |
would prefer to reach into a drawer, pull out some
prints, and let the reader see things firsthand.
The inadequacies of photomechanical repro-
duction become particularly frustrating when one
studies the work of the so-called Pictorialist pho-
tographers busy at the turn of the century. The
Pictorialists were especially conscious of the
physical qualities of their prints, and they ex-
pended an enormous amount of energy search-
ing for ways to give their prints maximum surface
beauty. They tried to make beautiful images also
be beautiful objects. To an extent this has always

been a part of careful photographic printmaking,
but in Pictorialism it became an outright obses-
sion. While the camera syntax of Pictorialist work
can be reproduced photomechanically, the sur-
face qualities of its printmaking syntax usually
cannot be reproduced to any significant degree.
With the exception of the plates in the recent book
Georgia O'Keeffe, A Portrait (Metropolitan
Museum of Art, New York, 1979), there has rare-
ly been a Treproduction of an Alfred Stieglitz
platinum or palladium print, to give an example,
that comes even close to conveying the special
presence of the original. As a consequence, the
impression one gains of Stieglitz's work through
reproductionsisremarkably different from the im-
pression gained from original prints. Stieglitz
complained about this himself in regard to the
reproduction of his own work, but the complaint
can be extended to photographic reproductions
as a whole.

The moral is that the student of the history of
photography who relies on photomechanical
reproductions operates under the same disadvan-
tage as does the student of the history of painting
who leans back and relies on the slides his lecturer
flashes on the screen. Both miss the experience of
the original in itself. This experience is as neces-
sary in photography as in any other art, although
its importance in photography is less generally
understood.

The difficulty of reproducing printmaking syn-
tax has tended to ensure that books on the history
of photography tell certain lies. Both the Newhall
and Gernsheim versions of The History of
Photography are excellent works, but when you
flip through the illustrations you are constantly
misled. You are led to believe, among other
things, in the existence of black-and-white
photography. The four-color reproductions in this
book should remind you that there is rarely such a
creature as a black-and-white print, because near-
ly all photographic printing is printing in color. It
may only be monochromatic color, or a delicate
shift from cool blacks to warm ones, or color ap-
plied by hand, but color—in any form—hasto be
reckoned with because itis of real consequencein
the way an image does its work. A tonal value
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printed in brown will not look the same as when
printed in another color, and the image of which it
is a part will change accordingly. Nineteenth-
century photographs—far more than 20th-
century ones—have a surprising range of colors.
The color loosely known as sepia is only one ex-
ample. The four-color reproductions here will at
least suggest the color differences among the
various 19th-century printmaking syntaxes.
While this is better than picking out one
“antique”color and foisting it on alltheimages, we
are stilltelling lies—only more subtle ones: Even if
you get the color right in an offset reproduction
you will rarely get the tactile qualities right, and yet
the underlying tactility plays a large role in deter-
mining how color is perceived.

Although the problems involved in reproduc-
tion are considerable, there is one way to turn
them to advantage. If you bring a reproduction
along when you look at an original print and then
settle down and compare the two as carefully as if
you were Sherlock Holmes searching for clues,
you will give your eyes some valuable training.
Any number of tiny events occur on the surface of
a print or reproduction, but the first time out all
you notice is the gross activity. You have to learn
how to see the characteristics of printmaking syn-
tax, and comparison of two versions of the same
image is the best way.

2 I G * S *

Inthe following pages | have tried to do two things.
The firstis to give fairly detailed technical informa-
tion on certain historical photographic processes
by describing the experiments that led up to
them and the problems their inventors hoped to
solve. The reader who is interested in the tech-
nical history of the calotype or of the gum print, for

example, or who wants to know how to identify
prints by process, can find information here. But
beyond simply describing processes, | have tried,
secondly, to present at least the beginnings of an
account of the syntactical relationship between
images and technology. | have narrowed this
down considerably by emphasizing printmaking,
particularly the processes that contributed to ma-
jor changes in styles of photographic printing.
Because of this emphasis, much has been left
out—such as the various contending claims to the
priority of the invention of photography on paper,
full-color photography, and literally hundreds of
miscellaneous little-used processes and formulas.

The reader will find that in concentrating on
printmaking, and especially on printmaking done
in the pursuit of “artistic” results, | have largely ig-
nored the broader problems of syntax-and-com-
munication discussed above. Thisis one of those
cases where an author covers his retreat by ex-
plaining that handling the subject in the manner it
deserves would take a book in itself. (One of the
things that book would contain is a detailed ac-
count of the effects the gelatin dry plate and the
hand-held camera had on camera syntax, an ac-
count absent here.)

Those who already have a background in the
history of photography will discover that the text
refers almost entirely to well-known photogra-
phers and may groan and wonder, “Do we really
have to hear about them again?” | wondered
about that myself. | tried to justify it by concen-
trating on how these photographers responded to
the syntactical problems they faced, and how
their work reflects certain ideas concerning what
photographs should be like as physical, as well as
visual, objects.

Photographic printmaking really started with
Fox Talbot. Accordingly, so will we.
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Photogenic Drawing

William Henry Fox Talbot, photography’s first
completely successful printmaker, was born in
1800. Although by formal training a classicistand
mathematician—he was elected a Fellow of the
Royal Society in 1831 on the strength of his work
in mathematics—Talbot was also interested in
chemistry, botany, astronomy, and a great many
other studies. When he was seven years old he

FIG. 12
Portrait of Talbot taken 1864 by John Moffat.

(Science Museum, London)

decided to estimate the number of miles he had
already traveled in his life. The figure came to
2,717.5 This is just a story about a boy, but it
describes the character of the man. Throughout
his life, Talbot had to scramble to keep up with his
almost whimsical curiosity: The man who was a
pioneer in the development of photography was
also a pioneer in the translation of ancient
cuneiform writing. On top of this, Talbot was an
inveterate tourist. Oddly enough, his addiction to

FIG. 13
Wood engraving from volume three of Louis
Figuier's Les Merveilles de la Science, 1867.
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the pleasures of travel led to his experiments in
photography.

Talbot was elected as the Chippenham repre-
sentative to the House of Commons on December
19, 1832. (He recorded in his letters that his con-
stituents celebrated the victory by drinking four
guineas’ worth of ale and spirits at the local pubs at
his expense.?) The following June, in 1833,
Talbot and his wife, Constance, began a six-
month tour of the Continent. They traveled from
London to Paris and on to Berne, wandered at a
leisurely pace through Switzerland, and then, by
September, headed south for Italy. As Talbotlater
wrote in The Pencil of Nature, it was in October of
1833, while he was trying to make camera lucida
sketches of the picturesque scenes along the
shores of Lake Como, in the Italian lake district at
the foot of the Alps, that the idea of photography
first came to him.

FIG. 14
A lithograph of the camera lucida in use.

(Gernsheim Collection, Humanities Research Center, Univer-
sity of Texas at Austin)

The camera lucida Talbot carried on his travels
was an optical aid to drawing invented in 1807 by
William Hyde Wollaston, the chemist and physi-
cist. It consisted of a prism that could be adjusted
to allow an artist to look at a distant scene and
simultaneously at a sheet of drawing paper. The
image of the scene appeared superimposed over
the paper, and all the artist had to do was trace its
outlines. Talbot’s problem was that he could not
draw, at least not to his own satisfaction, even with
the help of the camera lucida. He decided that
what he really needed was a camera obscura, a
device he had taken on earlier trips abroad and
one which had been used since the Renaissance,
inoneform oranother,asanaidtodrawingand to
the study of perspective.

In its most common form in the 1830’s, the
camera obscura was simply a box with a lens at
one end. The lens projected an image onto a mir-
ror, which in turn reflected it onto a ground-glass
screen—the same principle used in reflex
cameras today. The image could then be traced
on translucent paper laid over the glass. But even
with the camera obscura there still remained the
need to draw. Talbot wondered if perhaps by
using the optics of the camera there might be a
way to imprint the image on paper entirely by the
chemical action of light. On his return to England

FIG. 15
Wood engraving showing the principle of the
camera obscura.
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in January of 1834, Talbot set to work to find a
means to capture the “fairy pictures, creationsof a
moment,” which passed so temptingly across the
screen of the camera obscura.

Talbot did not know of the experiments along
the same lines that had been undertaken earlier
by Nicéphore Niépce in France, which at that very
moment were being continued by Louis
Daguerre. Nevertheless, he did not have to start
from scratch. He was able to base his work on
studies made as far back as 1725 by Johann
Heinrich Schulze on the effect of light on silver
nitrate, and onresearch on silver chloride done by
the Swedish chemist Carl Wilhelm Scheele in
1777.

While trying to prepare phosphorus with chalk
and nitric acid, Schulze had accidentally
discovered the light-sensitivity of silver nitrate. He
found that his chalk-and-acid combination turned
purple when exposedto light, and discovered that
this was due to traces of silver in the nitric acid.
Scheele confirmed Schulze's experiments and
also demonstrated that a precipitate of metallic
silver results when silver chloride is exposed to
light. Scheele found that this reaction occurred
most rapidly when the silver chloride was exposed
to light from the violet end of the spectrum.

In Britain at the beginning of the 19th century,
Thomas Wedgwood and Humphry Davy had also
experimented with silver nitrate. Thomas
Wedgwood was the youngest son of Josiah
Wedgwood, the potter and porcelain maker.
Josiah had used the camera obscura in preparing
a china table service depicting British mansions
for Catherine the Great of Russia. He was a
member of a group of scientific men who called
themselves the Lunar Society, a name they took
because they met monthly on evenings when the
moon was full. Another member of the Lunar
Society was Dr. Joseph Priestly, who knew of
Schulze’s and Scheele’s experiments. Probably
Thomas Wedgwood learned about them through
Priestly. Wedgwood began experimenting some
time at the close of the 1790’s, and Davy later
joined him. Humphry Davy was a chemist who
became director of the chemical laboratory of the
Royal Institution in 1801. He was co-editor of the

Journal of the Royal Institution, and it was in that
journal, in 1802, that he described the ex-
periments he and Thomas Wedgwood had con-
ducted.”

Wedgwood had tried to form an image using a
solution of silver nitrate spread on various sur-
faces and placed in a camera obscura. He failed
because the low sensitivity of the silver nitrate
made necessary a longer exposure time in the
camera than he realized. He abandoned the
camera and turned to making contact prints by
coating paper or white leather with the silver
nitrate solution, then placing opaque or semi-
transparent objects on top and leaving it out in the
sun. Davy later repeated these experiments but
used silver chloride, finding it more sensitive than
the nitrate. Wedgwood and Davy were successful
in making images by contact printing. Yet their
process had a crucial drawback: The image, once
produced, stayed sensitive to light. It had to be
viewed in dim light, and only for brief periods, or
the previously unexposed portions would darken
and the image would disappear. They did not
know how to “fix” it.

Although the studies by Schulze and Scheele
were well known to scientific menin the early 19th
century, including Talbot, the work of Wedgwood
and Davy was not. Talbot was to writein 1839 that
he was not familiar with the latter when he started
his experiments, although he mentioned that he
did come across it later, after he had discovered a
method of fixing the image.®

Like the predecessors, Talbot coated paper
with a solution of silver nitrate. His first experiment
was to place the paper in a window in such a man-
ner that the shadow of an object fell across its sur-
face.® Later, he placed flowers, leaves, lace, and
other objects directly on the paper. Talbot was
disappointed with the low sensitivity of the silver
nitrate and switched to a solution of silver
chloride. At first he found no improvement in the
sensitivity. Then, instead of brushing on an
already prepared solution of silver chloride,
Talbot tried brushing on a solution of salt (sodium
chloride) and following that, after the paper had
dried, with a solution of silver nitrate—thus form-
ing the silver chloride on the paperitself. The sen-
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sitivity proved no greater than before, but now
Talbot noticed that the paper tended to darken
faster at the edges of the coating than at the
center. He wondered if this might be because the
edges hadreceivedless salt than the center. In the
spring of 1834, he tested this idea by coating
paper with a weaker solution of salt while keeping
the strength of the silver nitrate solution the same.
The paper now darkened far more rapidly upon
exposure than the earlier sheets had.

In this way Talbot found that the sensitivity of
silver chloride was greatly increased in the
presence of an excess of silver nitrate. This also
led to the corollary discovery that an excess of salt

FIG. 16

Photogenic drawing by Talbot of jasmine and
fern, 1839.

(Gernsheim Collection, Humanities Research Center, Univer-
sity of Texas at Austin)

diminished the sensitivity of the silver to the point
where a solution of salt could actually be used to
fix the image and prevent it from darkening on fur-
ther exposure to light.!® That autumn Talbot
found that a solution of potassium iodide could
also be used to fix the image. Later, however, he
learned that neither the salt solution nor the iodide
could make images truly permanent, the effect of
both being only to reduce, but not totally
eliminate, sensitivity.

Once he had determined the correct chemical
proportions for the sensitizer, Talbot had no trou-
ble obtaining “very pleasingimages of such things
as leaves, lace, and other flat objects of com-
plicated forms and outlines” placed over his sen-
sitive paper and pressed down tightly with a sheet
of glass.!! But when he placed the paper in a
camera obscura and focused it on his home,
Lacock Abbey, leaving itfor exposures of an hour
and more, he found that it was only sensitive
enough to record (in negative) the outlines of the
roof and chimneys, not the details of the architec-
ture. According to Talbot's book The Pencil of
Nature, this was in the spring of 1834.

By the summer of the following year he had
learned to increase the sensitivity of the paper by
giving it alternate and repeated brushings of the
salt and the silver solutions and exposing it while
still wet. Apparently he discovered this while ex-
perimenting with the images produced by a
device called a solar microscope, which was in
essence a kind of enlarging camera designed to
project magnified silhouette images of tiny ob-
jects. Talbot reported that he had success in
enlarging the image of objects on his sensitive
paper more than seventeen times their actual
linear diameter.!? Using paper prepared in this
fashion, he also had better results with the camera
obscura. With tiny cameras equipped with lenses
of short focal length and relatively large aperture,
Talbot was able to reduce the exposure time on a
bright day to ten minutes. Talbot noted that he
was aided in his work by the unusually good sum-
mer weather of 1835.

Talbot Gets a Surprise. This was about the
stage at which Talbot's experiments stood when,
on January 7, 1839, the illustrious French scien-
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tist Francois Arago, acting on behalf of Louis
Daguerre, announced the results of Daguerre’s
photographic experiments to the Academy of
Sciences in Paris. Arago did not give the working
details of Daguerre’s process, however, and when
Talbot learned of the announcement he realized
that if he acted quickly he could still establish his
priority as the inventor, in the event that
Daguerre’s process and his own turned out to be
the same. And so on January 25 he exhibited a
number of what he called photogenic drawings at
the Royal Institution in London. They were prints
of flowers and leaves, a lace pattern, a print (or
prints) made by exposing through painted glass, a
view of Venice printed from an engraving, at least
two images made using the solar microscope, and
a number of negative camera obscura pictures of
Lacock Abbey. " Six days later, Talbot took these
to the Royal Society and there read a paper en-
titled, “Some Account of the Art of Photogenic
Drawing, or the process by which natural objects
may be made to delineate themselves without the
aid of the artist’s pencil.” The paper described the
processin general and gave some thoughts about
its future applications, but it did not reveal the
details or the method of fixing the image. On
February 21, aletter from Talbot was read before
the Society, this time giving working details.
Daguerre’s method of working was not revealed
until six months later, on August 19, 1839.14

Long before then, however, it had become
clear that the two techniques were significantly
different.

The most obvious difference was that, while the
daguerreotype image was positive, Talbot’s im-
ages, at least at this early state, were negative—
reversed in tone. In “Some Account of the Art of
Photogenic Drawing” Talbot described how a
photogenic copy of an engraving, made by print-
ing through the engraving and therefore a
reversed-tone image, could be corrected in tone if
the copy were itself printed through (having first
been fixed, of course). But this printing method
was mentioned only in connection with engrav-
ings. It is difficult to imagine why positive copies
from camera negatives, had they existed, would
not have received the principal attention. Ap-

parently there were none at this time.

On February I, 1839, Talbot visited Sir John
Herschel, the astronomer, and eleven days later
Herschel wrote Talbot suggesting he try var-
nishing the back of engravings with mastic in
order to improve their translucency and thus
facilitate the printing of copies. No specific men-
tion was made of applying this to negatives made
in the camera. Exactly when camera negatives
were first printed to make positive copies is not
known, but in August of 1839 Talbot showed
ninety-five photogenic drawings at a meeting of
the British Association in Birmingham, and
among them were positives printed from camera
negatives.!®

Hypo. Herschel was the one to discover the
best method for fixing the images. Twenty years
earlier, in 1819, he had found that sodium thio-
sulfate (which until 1869 was—incorrectly—
called hyposulphite of soda, whence the name
stillused today, hypo) had the powerto “dissolve”
certain silver salts. Herschel learned of Daguerre’s
process in a letter dated January 22, 1839, sent
to him by a Captain Francis Beaufort, and im-
mediately began experiments of his own. Al-
though he had no knowledge of the details of
either Daguerre’s or Talbot's methods, by
January 29 Herschel had managed to print im-
ages using silver chloride, silver nitrate, silver car-
bonate, and silver acetate, and to fix them in
sodium thiosulfate.!® Herschel’'s images, as he
later admitted, were not equal to Talbot’s but his
method of fixing was far superior. The thiosulfate
did not actually dissolve the unexposed silver
salts, as Herschel stated, but produced a soluble
compound that could be washed away. It left un-
changedthereduced, metallic silver formed in the
image areas during exposure.

During Talbot’s visit to Herschel on February 1,
Herschel told him about the thiosulfate technique.
Daguerre learned of it through a letter—dated
March |, 1839— that Talbot sent to the French
physicist Jean Baptiste Biot, in which he listed the
known fixing methods and called thiosulfate the
best.!” Daguerre immediately abandoned salt as
his fixer (he had discovered its use independently
of Talbot) and took up thiosulfate.
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The Calotype

On September 20 and 21, 1840, Talbot was ex-
perimenting with papers prepared in various
ways, giving them short exposures in order to
determine which was the most sensitive.!® He
happened to observe that a sheet of paper sen-
sitized with a solution of gallic acid and silver
nitrate and exposed in the camera while still
moist—exposed too briefly to give an immediate
image—produced animage when left for a time in
the dark. This gave Talbot the idea of exposing
paper prepared in the same way but used dry, and
then developing the image out with the gallic-and-
nitrate solution. The experiment was a success
and led Talbot to the technique he called
calotype, from the Greek word for “beautiful.”
Later the process also became known as the
Talbotype.

Talbot patented the calotype on February 8,
1841 (British PatentNo. 8842). According to the
patent specification, he first coated paper by
brushing it with a solution of silver nitrate, which
he allowed to dry. Next he dipped the paper for a
minute or two in a solution of potassium iodide,
then rinsed it in water and dried it again. Talbot
stored this “iodized paper” in the dark until

needed. He sensitized the paper by brushing it
with a solution of silver nitrate, acetic acid, and
gallicacid, a solution hereferred to as gallo-nitrate
of silver. After brushing he allowed thirty seconds
for the sensitizer to sink in, then dipped the paper
in water, dried it, and placed it in the camera for
exposure. He developed the image by brushing it
with the same gallo-nitrate solution, and fixed it in
a salt solution or with potassium bromide. The
patent did not mention sodium thiosulfate as a fix-
er for the calotype negative, apparently because
potassium bromide gave better transparency.
Talbot described theuse of sodium thiosulfate ina
second patent (No. 9753) in 1843.

Developing the image out made much shorter
exposure times possible. Talbot said that in Oc-
tober of 1840 he succeeded in taking portraits in
direct sunlight in half a minute, and in open shade
in four or five minutes.'® For printing, Talbot
generally waxed the back of the paper calotype
negative and printed it in contact with the salted
photogenic paper introduced earlier.

Calotype Prints. The technique for making a
salted-paper print from a calotype negative was
refined during the 1840’s by Talbot and others.
The printerfirst “salted” paper by brushing it with,
or dipping it in, a solution of sodium chloride or

FIG. 17 and FIG. 18
Calotypes by Talbot or associated, mid-1840’s.

(International Museum of Photography/George Eastman House)
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ammonium chloride, or a combination of both
chemicals. If the paper lacked sizing (see Part II),
the salting solution was combined with a sizing
agent—such as arrowroot, starch, or gelatin—to
keep the sensitive coating from sinking too farinto
its surface, a situation that might flatten the con-
trast of the image. The printer sensitized the
paper, as needed, by brushing it over with silver
nitrate, then let it dry before use. After the image
had printed-out to a sufficient density during the
sunlight exposure beneath the negative, the
printer rinsed it in water to remove the excess
silver nitrate. Next, he toned the image in a solu-
tion of gold chloride (gold-toning was introduced
for printsin 1847,2°but was not used regularly un-
til the 1850’s), fixed it in sodium thiosulfate, and
washed it in several changes of water.

The resulting matte-surfaced prints were usual-
ly reddish brown or, if toned with gold, anywhere
from reddish brown to purplish brown. Generally,
the longer the print remained in the toning bath,
the “colder” its final color (gold-toning did not turn
prints golden in tone).

Many color variations were possible, even
before gold-toning was introduced. The color
depended on the sizingand on any chemically ac-
tive trace materials present in the paper (British
papermakers usually sized with gelatin, and their
papers gave cooler tones than French papers,
which were usually sized with starch or resin) and
especially on the composition of the sensitizer and
the fixing bath. “Exhausted” fixers—that is, baths
containing an excess of dissolved silver, either
from previous prints or from the deliberate addi-
tion of silver nitrate—were used to tone prints
through the formation of dark silver sulfide. Un-
fortunately, this treatment eventually causes
prints to discolor and fade. Another way to modify
the color was to wash the print only briefly after fix-
ing and then dry it with heat. The method pro-
duced what was described as a “purple or deep
tinge” and was used in printing Talbot's book The
Pencil of Nature.?' The paper generally con-
sidered best for printing—Talbot's favorite—was
Whatman's Turkey Mill. It was a handmade rag
paper, tub-sized in gelatin, the sizing then harden-
ed withalum (these detailsareimportant for paper

conservators).

Many salted-paper prints have faded, generally
to tones of green-brown or yellow-brown, for the
most partbecause of having been fixedwithan ex-
hausted fixer or not sufficiently washed. During
the 1840’s, on Herschel’s advice, washing was
generally considered complete when the drip-
pings from the print no longer tasted sweet. This
turned out to be a regrettably invalid test. Some
earlier prints fixed with salt instead of with
thiosulfate have been observed to have faded to
pink and mauve colors, and some fixed with
potassium bromide to have taken on a yellow col-
orinthe highlights.?2 Talbot noted thatimages fix-
ed with potassium iodide would slowly begin to
fade on subsequent exposure to light until
“obliterated ... to the appearance of a pale
yellow sheet of paper.”23 Developed-out calotype
negatives, and positives printed on calotype
paper and developed, usually have a slate-gray
color in the dense areas, while the light areas may
have turned gray-green or yellow-brown.

Although largely supplanted by albumen
papers during the 1850’s, salted-paper prints
were made at least through the early 1860'’s,
often from collodion negatives (albumen and col-
lodion are described farther on). The Pictorialists
revived the process in 1890's.

The Daguerreotype

Talbot’s technique was the first successful
nedative/positive method of photography, but for
more than a decade this approach to image-
making took a back seat to the far more popular
direct-positive daguerreotype introduced by
Louis Jacques Mandé Daguerre. Daguerre had
already become famous in Parisand London back
in the early 1820'’s as the creator, along with his
partner, Charles Bouton, of the Diorama, a kind of
highly illusional picture theater. The partners pro-
duced Diorama pictures by a technique of paint-
ing on both sides of a large transparent screen in
such a way that the appearance of the painted im-
age could change in front of the viewer’s eyes,
depending on whether the screen was illuminated
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FIG. 19
An early lithograph of Louis Jacques Mandé
Daguerre.

from the front or from behind. In preparing his
Dioramas, Daguerre sometimes made use of the
camera obscura.

Daguerre’s interest in photography began as
early as 1826, but he was unsuccessful in produc-
ing any images until after 1829, the year he
formed a partnership with Joseph Nicéphore
Niépce. In certain of its details the daguerreotype
technique was based on information Daguerre
had received from Niépce, but it was Daguerre’s
discovery of the possibility of forming a latent im-
age on iodized silver, and bringing it outby devel-
opment, that made the daguerreotype a reality.

Niépce's process involved the use of bitumen, a
substance that becomes insoluble on exposure to
light. Niépce experimented with bitumen coatings
on a variety of surfaces, among them silver-plated
copper. In 1829, Niépce found that he could
darken the silver plating by exposing it to the
vapor of iodine and in this way increase the con-
trast of hisimages (see page 235 for more details
about Niépce's work).

After hearing about this, Daguerre began ex-
perimenting with iodized silver and found that it
was sensitive to light (Figure 21). He then attempt-
ed to use it as a photosensitive material in place of
Niépce’s bitumen. The undocumented story is
that one day Daguerre happened to place an
iodized silver plate in a cupboard used for storing
chemicals. The plate had been exposed but had
produced no visible image. On opening the cup-
board afew days later, Daguerre was surprised to
find that the plate now bore an image. To learn
how this had come about, he exposed a series of
plates and systematically placed them in the cup-
board while removing the chemicals one by one.
Eventually this process of elimination revealed
that the fumes from afew drops of mercury froma
broken thermometer had brought out the image.
This probably occurred in 1835. In 1837,
Daguerre discovered that he could fix the image

FIG. 20
View of Diorama showing the method of chang-
ing the illumination from front to back.
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FIG. 21

Daguerre lifts the spoon. According to Louis
Figuier (Les Merveilles de la Science), Daguerre
discovered the light sensitivity of silver iodide by
accidentally leaving a spoon on the surface of an
iodized plate. This was in the spring of 1831.

produced by the action of mercury on iodized
silver by treating the plate afterward in a salt solu-
tion. Talbot had made the same discovery three
years earlier in connection with his photogenic
drawings.

At the first public demonstration of the da-
guerreotype process—in Paris on September 17,
1839, nine months after Arago’s original an-
nouncement—Daguerre proceeded as follows:

Taking a copper plate coated on one side with
silver, Daguerre first cleaned it by buffing its sur-
face with pumice, using cotton balls. He then
rinsed it in a dilute solution of nitric acid, for fur-
ther cleaning and also to remove any superficial
traces of copper from the silver surface. After

FIG. 22

Francois Arago revealed the working details of
the daguerreotype at a joint public meeting of
the French Academies of Art and Sciences on
August 19, 1839. The process was not actually
demonstrated at the meeting, however. Because
of a sore throat, Daguerre did not speak.

FIG. 23
A daguerreotype camera.
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FIG. 24
Mercury box for developing the image.

FIG. 25
A stand for warming the plate during toning with
gold chloride.

darkening the room, he sensitized the plate by
placing it silver-side-down over an opening in a
box containing iodine. Inside the box, about
halfway down, was a sheet of muslin stretched
across so that the vapors of iodine rising from
below would be distributed evenly over the sur-
face of the plate. Gradually the silver took on a
yellow color, similar to that of brass. A contem-
porary estimate stated that the yellow coating of
silver iodide thus formed was no thicker than one
millionth of a millimeter. Daguerre placedthe sen-
sitized plate in a camera, made the exposure
(which on this particular day, because of the dull
light, was fifteen minutes), and then placed it in a
box at the bottom of which was a pool of mercury.
(If the image was intended to be viewed directly,
the plate was suspended over the mercury at an
angle of 45 degrees; but if it was intended to be
viewed at a 45-degree angle, it wasplaced horizon-
tally over the mercury.) Daguerre heated the mer-
cury from below with a spirit lamp, causing it to
vaporize. The vapor reacted with the exposed
areas of the silver iodide and created a whitish
mercury amalgam, which brought out in positive
form the until-then-invisible latent image. Finally,
Daguerre fixed the image in a hot sodium
thiosulfate solution and passed it around for the
general admiration.?4

FIG. 26

A human eye from a daguerreotype portrait,
shown under 250X magnification. The white
dots are the mercury amalgam; the dark areas
are the silver plate.
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The Daguerrean Look. The highlights in a
daguerreotype consist of a whitish deposit, which
under magnification looks like a field of tiny white
dots. The shadows are mirrorlike silver, toned
with gold. The practice of toning daguerreotypes
in a solution of gold chloride was introduced in
1840 by Hippolyte Fizeau and it was soon univer-
sally followed. Sometimes the gold chloride was
added to the fixing bath, sometimes it was used
afterwards; either way, the reaction was helped
along by heating the bath or the plate itself.
Toning helped to prevent oxidation (tarnishing) of
the silver, but today, unless the image has been
properly restored, most daguerreotypes will show
discoloration due to oxidation. The difference
between a discolored and a restored daguerreo-
type can be considerable.

Whenyoulookat a daguerreotype youfindthat
the shadows reflect light back to you, reversing
thetonesoftheimage, unless you hold the plate at
an angle to a sufficiently dark surface. Usually
daguerreotypes were kept under glass (with a cut-
out metal overmat between the plate and the
glass) to protect the delicate surface and to seal it
against oxidation, and placed in a small, hinged
case for further protection. The inside of the
case’s cover, when opened, provided the surface
necessary to prevent the distracting reflections
mentioned above.

When the daguerreotype is held at the correct
angle for viewing, the shadows appear to recede
slightly. This happens because the shadows, act-
ing as a mirror, reflect a “virtual image”: an image
that appears to come from behind the plane of the
reflecting surface. This gives the daguerreotype
the appearance of slight three-dimensional relief.
The shadows also take on a slight tint from the
color of the reflected surface. These peculiar op-
tical qualities cannot be illustrated through con-
ventional methods of reproduction. They have no
antecedent in earlier pictorial media, norany real
offspring. They are unique to the daguerreotype.

The daguerreotype image, like the reflection in
a mirror, is horizontally reversed: It reads
backwards. This was often corrected by placing a
mirror ata 45-degree angle in front of the lens and
daguerreotyping the reflection of the subject,

rather than the subject itself.

Daguerre’s technique was used at first almost
exclusively for landscape, architecture, or still-life
scenes. The plates were not sensitive enough for
portraits unless the sitter could be persuaded to
remain motionless in bright light for many
minutes. But by late in 1840, it was discovered
that ‘“accelerators” or ‘“quickstuff” such as
bromine and chlorine, fumed onto the plate in ad-
dition to the iodine, increased the sensitivity of
daguerreotypes many times over. Together with
the introduction of larger, faster lenses, this made
portraits possible. Millions of daguerreotype por-
traits were made during the less thantwo decades
the process remained in vogue.

Some First Reactions: Reality and Repre-
sentation. Although photogenic drawing and the
calotype have come first in this account, it was ac-
tually the daguerreotype that gave the public its
initial idea of photography. Until the introduction
of the calotype at the end of 1840, photography
on paper was, in Herschel’s words, “child’s play”
compared to the daguerreotype. Daguerreotypes

FIG. 27
Daguerreotype with overmat and glass removed.
(Courtesy, David Kolody)
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could give a much clearer, more detailed imitation
of reality. Even after the calotype came into use,
many more daguerreotypes than calotypes were
made. Consequently, the public’s first reaction to
photography was mostly in terms of the da-
guerrean image.

To the degree that initial reactions tend to set
patterns for what follows, this sequence was im-
portant. For both photographers and the public,
the daguerrean syntax established certain
assumptions about what photographic images
were or even should be like. Even though photog-
raphy soon began to evolve away from the da-
guerreotype, these assumptions persisted and in-
fluenced the course that evolution took.

Persons seeing a daguerreotype for the first
time commonly reacted with a mixture of confu-
sion and disbelief. This is a common theme in the
earliest published reports. The precise and seem-
ingly inexhaustible detail was too perfect to have
been the work of an artist's hand—but how else
could it have been produced? Daguerre en-
couraged peopletolook at daguerreotypes under
magnification. It was only by coming this close to
the image that one could accept its origin. A cor-
respondent for Le Commerce wrote:

FIG. 28

Daguerrean portrait. It is rare to find a daguerre-
otype portrait showing the eyes looking down.
(Rodger Kingston Collection)

All this [the daguerreotype] is wonderful. But who
will say that it is not the work of some able draughts-
man? Who will assure us that they are not drawings
in bistre or sepia? M. Daguerre answers by putting
an eyeglass into our hand. Then we perceive the
smallest folds of a piece of drapery; the lines of a
landscape invisible to the naked eye. With the aid of
a spying-glass we bring the distances near. In the
mass of buildings, of accessories, of imperceptible
traits which compose a view of Paris taken from the
Pont des Arts, we distinguish the smallest details;
we count the paving-stones; we see the humidity
caused by the rain; we read the inscription on a shop
sign.?®

Under examination, the details in traditional prints
dissolved into their separate units of linear syntax.
Paintings dissolved into the contours of brush
strokes. But the daguerreotype remained pure
image. None of the previously known elements of
syntax could be found. Such a thing was un-
precedented. No one described this characteristic
of the daguerreotype more succinctly than Edgar
Allan Poe, who wrote in 1840:

If we examine a work of ordinary art by means of a
powerful microscope, all traces of resemblance to
nature will disappear—but the closest scrutiny of the
photographic drawing [given the date and his
American vantage point, Poe must have meant the
daguerreotype] discloses only a more absolute
truth, more perfect identity of aspect with the thing
represented.?®

In the presence of this “more perfect identity of
aspect with the thing represented,” what had
always been thought of as the fundamental
distinction between representation and reality
was suddenly blown away. Before, there had
always been an obvious dividing line between a
picture and the object the picture was meant to
represent. One merely had to approach closely
enough to identify the marks of the hand, and
even the best illusion fell apart. But, within the
limits of two-dimensional representation, in the
daguerreotype no clear-cut point could be found
where the image might be severed from its
represented object.

H. Gaucheraud described the daguerreotype as
appearing ‘“as if it were nature itself.”?” The cor-
respondent for Le Commerce, already quoted,
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said, “. . .it is nature itself.” The London Spec-
tator called it “Nature herself reflecting her own
face.”28 On April 24, 1840, Samuel Morse, at the
annual dinner of The National Academy of Design
in New York, stated that daguerreotypes “cannot
be called copies of nature, but portions of nature
herself.”?° These statements, with their various
degrees of hyperbole, have in common the idea
that in creating the inseparable connection be-
tweenimage and object Nature isthe active force.
This reverses the traditional order of things. In-
stead of pictures coming from Mankind, and thus
inevitably being distinct from Nature, pictures
now come from Nature itself and are identical with
it. To the men and women of 1839, what incredi-
ble magic this must have seemed!

The romantic idea that Nature was the active
force in photography was soon replaced by the
more prosaic one that the Machine did all the
work, yet in either case the assumed conclusions
were the same: that the human role was minimal
and that the process was essentially automatic.
Afterthe initial shock, people began torealize that
photographs were far from perfect reflections of
nature, let alone actual “portions of it.” But the
correlative idea that the photographic process
was essentially automatic was not as easy to
shake. Much of the trouble later generations had
in accepting the idea that a photograph could be a
work of art can be traced to this original
misconception. Those photographers who tried
to come up with “artistic syntaxes” took pains to
show how unautomatic photography could be.

Legal Matters

One of the reasons the daguerreotype was far
more in evidence than Talbot’s calotype during
the 1840’s was that Talbot placed legal restric-
tions on the use of his technique. At the urging of
Arago and others, the French government agreed
in the summer of 1839 to purchase Daguerre'sin-
vention and grant the inventor an annuity of
6,000 francs (as well as one of 4,000 francs to
Isidore Niépce, son of Joseph Nicéphore Niépce,
who on his father’s death had become Daguerre’s
partner). On August 19, when he announced the

details of the process, Arago stated that it had
been purchased by France with the intention of
donating it to “the entire world” [le monde entier].
Asit happened, in this transaction le monde entier
did not include England, where Daguerre had an
agent, Miles Berry, take out a patent (No. 8194),
dated August 14, 1839.

Talbot apparently asked nothing from the
British government, but, to establish his claim as
inventor and to realize a profit, he obtained British
patents (which covered England and Wales) and
French patentsforthe calotype, and latera patent
in the United States. He left the technique of
printing on salted paper unpatented.

Talbot limited the use of the calotype to
licensed operators. During the 1840’s and early
1850'’s he repeatedly became involved in licens-
ingand patent disputes as he tried to retain control
over his invention and its subsequent improve-
ments, including those introduced by others. For
example, in his 1843 patent (No. 9753) Talbot in-
cluded Herschel’s method of fixing with sodium
thiosulfate, which had been made public, without
restrictions, four years earlier. Talbot admitted
that the use of thiosulfate was not new, but
claimed it in the patent as part of an overall
“system.” When the collodion process came into
use in 1851, Talbot asserted that it was covered
by his patents, although he had nothing to do with
its discovery.

Bayard’s Process

Unlike calotype prints, each direct-positive
daguerreotype was a one-of-a-kind image that
could not be reproduced unless it was itself
photographed. But despite the difficulty of
reproduction, during the early years of
photography the direct-positive method seemed
to many the most logical way to create an image.
In 1839, a French civil servant named Hippolyte
Bayard developed a direct-positive paper process
and disclosed it to Arago in May of that year, four
months after Arago’s announcement of the
daguerreotype.3° Bayard had, in fact, succeeded
in producing negative images on silver chloride
paper even before Talbot revealed the details of
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the photogenic process. But Arago, not wishing to
draw attention away from Daguerre’s process,
managed to persuade Bayard to delay in announ-
cing the details of his technique. Bayard agreed,
rather foolishly as it turned out, and his technique
did not become known until early in 1840. It con-
sisted of preparing a paper similar to Talbot’s
salted photogenic paper, darkening it by ex-
posure to light, and then dipping it in a potassium
iodide solution. The paper was placed in a
camera, where the exposed areas bleached out as
the action of the light released iodine. The image
was fixed in sodium thiosulfate.

During the next few years several other inven-
tors also disclosed direct-positive paper techni-
ques, and even Talbot included some fairly half-
hearted directions for a direct-positive modifica-
tion of the calotype in his 1841 patent.

The various direct-positive paper processes
never became as practical or as popular as the
daguerreotype. Their sensitivity was much lower
than that of either the daguerreotype or the
calotype, and the permanency of the image was
suspect.3! Bayard appears to have been the only
one who succeeded in using them in a pictorially
interesting manner.



Artistic Preferences

The difficulty of reproducing the daguerreotype
was the process’s greatest technical disadvan-
tage. lts greatest technical advantage, compared
with the calotype, was its ability to render incredi-
ble detail. The irregular paper surface of the
calotype negative simply could not record as
minutely detailed an image as was possible on the
smooth surface of the daguerreotype plate, and
the need for printing through the fibers of the
paper negdative in order to produce the positive
reduced detail even more. This characteristic of
the calotype probably would not have caused
much comment, or even been immediately no-
ticed, if the daguerreotype had not already estab-
lished such a high standard for detail. But, while
the daguerreotype was unassailable from this
technical point-of-view, from an artistic point-of-
view its standard was open to attack. To one way
of thinking, the daguerreotype was actually too
detailed, too full of information. As aresult, a cer-
tain group of photographers came to reject the
daguerrean standard and to prefer the calotype—
over and above its reproduction capability—
because they believed its technical “defects”
could be turned to artistic advantage.

The Problem of Effect

As the photographic historian James Borcoman
has pointed out, one important reason for the ar-
tistic rejection of the daguerreotype was the con-
cept of effect, a concept that all Academically
trained 19th-century painters learned, in one
form or another, in the course of their studies.3? It
had a considerable influence on attitudes toward
photography, as did Academic training in
general.

At the start of his training the art student was
given the task of copying engravings. The first ex-
amples he worked with were simple renderings of
contour. Later the student copied more com-
plicated engravings, in which cross-hatched lines
were used for shading and relief. In essence, the
student was learning linear syntax. The next step
was to copy engravings of individual anatomical
features. First the student separately copied eyes,
noses, lips, and so on, and then combinations of
these features. Gradually, by copying parts and
then combinations, the student learned the nor-
mative ways of drawing the human figure.
Throughout these exercises the student was
taught to make a light outline sketch first and then
fill in the details. The practice of beginning with
the outlines was followed throughout all stages of
the student’s training. In the artist’s mind, details,
or finish, came last.

When the student graduated from copying
engravings he began to draw from plaster casts of
classical sculpture, and now became involved
with the problem of effect (effet).

In English, the noun “effect” generally means
“result” or “outcome.” But in French 19th-
century Academic practice the world effet, which
we translate as “effect,” has a more technical
meaning, one that has to do with the way tonal
values are handled in a work of art. Taught that ef-
fect (we will stick to English) was created through
the expressive juxtaposition of light areas and
dark areas, the student would make an outline
sketch of the cast and then define the effect by
establishing where the most important lights and
darkswereto be. Next, he beganto connect these
areas of opposite tones by adding passages of
halftone. The student was told that the nature of
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the effect depended on how the halftones were
handled: With a simple, generalized halftone
treatment the effect gained from the juxtaposition
of lights and darks remained strong and dramatic;
but as more halftones were added, linking the
lights and darks, the effect receded while the
halftones gained prominence. The point was not
to reduce the drawing to starkly contrasting areas
of light and dark, but rather to find a balance be-
tween the contrast necessary for effect and the
halftones necessary for modeling. Too great an
emphasis on halftones could flatten out the
tonality of the drawing and sacrifice the pictorial
benefits of effect.

After the students had become experienced in
drawing casts they began to draw from live figure
models. Finally, they began to paint. Here the stu-
dent again started with an outline sketch showing
the general relationships of light areas and dark
areas. Over the sketch he then made an under-
painting (an ébauche), using broad washes of
transparent pigment, working first in the dark
areas. Next he used an opaque white pigment to
indicate the highlights, then linked the lights and
darks by washing in a series of halftone tints. The
ébauche was done in earth tones, nearly mono-
chromatic, and it served as the basis over which, if
desired, a finished work could be completed. In
making the ébauche the student was encouraged
to work spontaneously and to concentrate on the
relationship of masses and on effect. Refinements
of detail could come later.

This description of academic practice is taken
from Albert Boime's The Academy and French
Painting in the Nineteenth Century (1971). The
idea that effect and embellished halftones were
somehow at odds was not peculiar to France,
however. It had roots in standard Neoclassic doc-
trine. In Britain, Sir Joshua Reynolds discussed
the problem in his Discourses on Art. The
Discourses were delivered as lectures at the Royal
Academy during the last quarter of the 18th-
century and were later translated into French,
German, and ltalian. They were widely read. For
Reynolds, the word “effect” did not carry as
specific a technical meaning as that described
above. It meant something more like “general

result.” Yet the idea behind his use of the word is
similar to effet in the sense that success
depended, not on elaborate detail, but on the
ability to produce a unified, total composition. In
Neoclassical terms, it meant the ability to fix the
attention on the universal and the ideal. Undue
emphasis on “finish” was discouraged. In 1782,
in “Discourse Eleven,” Reynolds wrote:

Excellence in every part, and in every province of
our art, from the highest style of history [history
painting] down to the resemblances of still-life, will
depend on this power of extending the attention at
once to the whole, without which the greatest
diligence is vain . . .

We may extend these observations even to what
seems to have but a single, and that an individual,
object. The excellences of portrait-painting, and we

FIG. 29

SIR JOSHUA REYNOLDS, Portrait of Mrs. Mary
Robinson as Contemplation, circa 1785.
(Museum of Fine Arts, Boston)
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FIG. 30 JEAN-AUGUST-DOMINIQUE INGRES, Odalisque With a Slave, circa 1839-40.
(Fogg Art Museum, Harvard University)

Both these paintings are idealized representations, but there the resemblance ends. They are op-
posites in terms of technical handling and illustrate opposite ideas of how a painting should look,
regardless of subject. Working in the “grand manner,” Reynolds stressed general composition and
the relationship of light and dark. The details are not “minutely discriminated” and not allowed to
distract the eye from the picture as a whole. Ingres cared far more for draftsmanship than Reynolds
ever did. His details are “finished” and demand attention. Ingres was not afraid to sacrifice strength of
effect to halftone and detail. His painting is harder to look at because there is more to look at.

Artists and critics responded to the daguerreotype, and to later processes, according to where they
stood on the prephotographic issue of effect versus halftone and detail. The issue was not restricted
to painting; it was picked up and echoed by photographers themselves. Until as late as the 1930’s the
recurrent aesthetic debate among photographers was in large part a continuation of the much older
debate among painters: What should the artist-photographer emphasize: general relationships or
specific details?
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may add even the likeness, the character, and
countenance, as | have observed in another place,
depend more upon the general effect produced by
the painter, than on the exact expression of the
peculiarities, or minute discrimination of parts. The
chief attention of the artist is therefore employed in
planting the features in their proper places, which so
much contributes to giving the effect and true im-
pression of the whole. The very peculiarities may be
reduced to classes and general descriptions; and
there are therefore large ideas to be found even in
this contracted subject [portraits]. He may after-
wards labour single features to what degree he
thinks proper, but let him not forget continually to
examine whether in finishing the parts he is not
destroying the general effect. [ltalics—W.E.C.]

Although the notion that effet or “general effect”
should have precedence over fully rendered half-
tone and finish was frequently challenged from
the 1840’s on, it remained important in the minds
of many critics and painters (Boime points out that
Impressionism is partly an outgrowth of the con-
cern for effet). As a result, there existed a built-in
resistance to theideathatthe daguerreotype, with
its abundance of halftone and detail, could be an
aesthetically acceptable medium. The daguerre-
an syntax showed too much. It did not lenditselfto
the elimination of detail for the sake of general ef-
fect. It gave the important and the irrelevant equal
weight—something that artists usually were
trained not to do.

But there was another side to this, because the
argument over the aesthetic value of the da-
guerreotype reflected the larger 19th-century
debate over what a work of art should be like. In
this debate the earlier tendency toward painterly
generalization found itself at odds with a growing
appetite for realistic detail, for “truth to Nature.”
Not surprisingly, painters who already valued
detailed finish tended to be receptive to the da-
guerreotype. The French painter (Hippolyte) Paul
Delaroche saw no essential conflict between the
daguerrean image and the standards of art. When
Arago asked him for a statement to submit to the
French Government in support of the proposal for
purchase of the process, Delaroche quickly
obliged. He wrote about the potential value of the
daguerreotype to the artist. Asif he were lecturing

to his students, Delaroche automatically reverted
to the language of the Academy. He tried to
reconcile the opposite points of view:

Nature is reproduced in them [daguerreotypes] not
only with truth, but with art. The correctness of line,
the precision of form, isas complete as possible, and
yet, at the same time, broad, energetic modeling is
to be found in them, as well as a total impression
equally rich in tone and in effect ... No doubt he [the
engraver who will copy daguerreotypes for repro-
duction] will admire the inconceivably rich finish,
which in no way interferes with the composure of the
masses, nor does it at all impair the general effect.33

Samuel F. B. Morse, the American painter and in-
ventor, feltthesame way. He had visited Daguerre
on March 8, 1839, the day the Diorama burned
down, and later that year wrote to his own mentor,
Washington Allston:

[The daguerreotype will] banish the sketchy,
slovenly daubs that pass for spirited and learned;
those works which possess mere general effect
without detail, because, forsooth, detail destroys
general effect. Nature, in the results of Daguerre’s
process, has taken the pencil into her own hands,
and she shows that the minutest detail disturbs not
the general respose.34

Another argument against the daguerreotype was
that the sharp, detailed image was not consistent
with the way the world actually appears to the
human eye. This was frequently brought up in
discussions of effect. We will return to this idea in
examining the theories of Peter Henry Emerson.

Artistic Syntax: The Calotype

The state of mind adverse to the daguerreotype
was more favorable to the calotype. In addition to
its tendency to subdue detail, the calotype, as an
object, simply looked more like a work of art. Its
characteristics were more familiar. Accordingtoa
contemporary account: “Instead of the cold,
metallic surface, on which the Daguerreotype
raises its slight film of ghostly white, we have here
the usual paper ground of an ordinary water-color
drawing, with the figure standing out in a deep
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brown, somewhat resembling sepia.”3> The
calotype also allowed a variety of controlled pic-
torial effects, far more than the daguerreotype.
Talbot recognized this potential very early, and he
wasthefirsttouseit(oratleast hintatitsuse)asan
argument for photography as an art. It was a type
of argument photographers were later to fall back
on many times.

Talbot wrote in a letter to the editor of The
Philosophical Magazine in February of 1841:

| remember it was said by many persons, at the time
when photogenic drawing was first spoken of, that it
was likely to prove injurious to art, as substituting
mere mechanical labour in lieu of talent and ex-
perience. Now, so far from this being the case, | find
that in this, as in most other things, there is ample
room for the exercise of skill and judgement. It
would hardly be believed how different an effect is
produced by a longer or shorter exposure to the
light, and, also, by mere variations in the fixing pro-
cess, by means of which almost any tint, cold or
warm, may be thrown over the picture, and the ef-
fect of bright or gloomy weather may be imitated at
pleasure. All this falls within the artist’s province to
combine and to regulate; and if, in the course of
these manipulations, he, nolens volens, becomes a
chemist and an optician, | feel confident that such an
alliance of science and art will prove conducive to
the improvement of both.3¢

Hill and Adamson

The first to take full advantage of the artistic
features of the calotype were David Octavius Hill,
a Scottish landscape painter and lithographer,
and Robert Adamson, the first professional calo-
typist in Scotland. Together, Hill and Adamson
produced a remarkably beautiful series of calo-
types.

Adamson had learned the calotype process
from his brother, Dr. John Adamson, who had
taken it up in 1841 at the suggestion of Sir David
Brewster. In 184 3, Hill undertook to paint a group
portrait of the some 450 churchmen who had par-
ticipated at the founding of the Free Church of
Scotland in May of that year. Brewster persuaded
Hill to join forces with Adamson in order to pro-
duce calotypes from which the proposed painting
might be copied. Brewster's meeting with Hill

must have taken place by the middle of June
1843, since the Hill-Adamson collaboration is
mentioned in the June 24 issue of The Witness.
The same article indicates, if obliquely, that Hill
first had a few daguerreotypes made, but on see-
ing Adamson’s calotypes decided on the latter
process (this story has never been substantiated).
The new partners quickly began taking in-
dividual and group portraits of the Free Church
participants. By July they had already decided
that they would expand their subject matter
beyond the Free Church painting, and their work
eventually came to include pictures of country
people, sailors, craftsmen, notables from society,
science, and the arts, and also landscape and ar-
chitectual views. Generally, Hill directed the com-
position of the subjects while Adamson handled
the chemical manipulations. The degree to which
they may have come to share these functions is
not known, although it is known that Adamson
was not without artistic skill of his own. Hugh
Miller, the Scottish naturalist and popular
essayist, saw in their calotypes a striking
resemblance to the works of the Scottish painter
Sir Henry Raeburn. Miller wrote about this in an
article in an issue of The Witness dated July 12,
1843. The date is significant because it shows how
quickly Hill and Adamson established an ar-
tistically successful method of working. In Miller’s
words:
Here, for instance, is a portrait exactly after the man-
ner of Raeburn. There is the same broad freedom of
touch; no nice miniature stipplings, as if laid on by
the point of aneedle—no sharp-edged strokes; all is
solid, massy, broad; more distinct at a distance than
when viewed near at hand. The arrangement of the
lights and shadows seems rather the result of a hap-
py haste, in which half the effect was produced by
design, half by accident, than of great labour and
care; and yet how exquisitely true the general
aspect! Every stroke tells, and serves, as in the por-
traits of Raeburn, to do more than relieve the

features: it serves also to indicate the prevailing
mood and predominant power to the mind.3’

This statement could not have been made if the
images had been daguerreotypes. Miller makes
Hill and Adamson'’s calotypes sound like illustra-
tions out of Sir Joshua'’s Discourses.
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FIG. 31
SIR HENRY RAEBURN, The Right Honorable
Charles Hope.

(Museum of Fine Arts, Boston)

Hilland Adamson remained in partnership until
Adamson’s death at the age of twenty-seven in
1848. In that year, Hill wrote of the calotype.

The rough surface, and unequal texture throughout
of the paper is the main cause of the Calotype failing
in details, before the process of Daguerreotypy—
and this is the very life of it. They look like the im-
perfect work of man—and notthe much diminished
perfect work of God.3®

The compositional style Hill and Adamson
achieved in their portraits clearly owes much to
the English and Scottish portrait tradition, but it
was also a response to the syntactical problems
they faced. The light-sensitive characteristics of
the calotype made a certain approach necessary.
AllHilland Adamson'’s single portraits and groups
were taken in direct sunlight. This was done to
keep exposure times reasonable; even so, they
were generally at least a minute long. Because the

calotype softened the edges of shadows, and
because many of the original prints are now
faded, the harsh lighting is not always immedi-
ately apparent until you take a more careful look
—for instance, at the shadows under the eye-
brows or the shadow of the nose across the upper
lip.

When Hill began to work with the calotype he
had to learn that its syntax could not accom-
modate the same range of contrasts that his eyes
could. As he stood before his subjects in the
sunlight, he could see separate tones in both the
highlights and deep shadows, but the calotype
could not. Its “exposure latitude” was too narrow.
The calotype was slower than the daguerreotype;

FIG. 32
HILL and ADAMSON, Rev. Thomas Henshaw

Jones, calotype negative/salted-paper
circa 1845.

(International Musuem of Photography/George Eastman
House)

print,
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FIG. 33

HILL and ADAMSON, calotype negative/salted-
paper print.

(International Musuem of Photography/George Eastman
House)

and, as a general rule in photographic sen-
sitometry, the slower the sensitive material, the
narrower its latitude. The calotype could register
tones either in the highlights or in the deep
shadows, but not fully in both at the same time.
Hill had to adjust his own vision accordingly, and
had to be constantly aware of how the shadows
fell on and around his subjects. Miller was dead
wrong in suggesting that the arrangement of the
lights and shadows could be the result of a “happy
haste.” Because the narrow latitude of the
calotype amplified contrasts, the shadows had to
be carefully placed in order not to cut the picture
apart with empty areas of darkness. Sometimes a
mirror was used to reflect light back into the
shadows. In his finest work Hill used the harsh
contrasts as the key to the structure of the com-
position. He often placed portrait subjects against
a dark background, such as an open door leading
into a darkened room, in this way exaggerating
the contrast even more but simplifying the com-
position at the same time. The contrast threw the
highlights into relief, making them seem to
emerge from the surrounding darkness. In view of
their tonal qualities it was repeatedly said that Hill
and Adamson’s calotypes “looked like Rem-
brandts.” Given the limitations of the available

syntax—mainly its inability to handle both ends of
the tonal scale in bright light—that was about the
only way they could look.

Pencil Work. The calotype negative had
another artistic advantage over the daguerreo-
type: It could be alteredinconspicuously by pencil
shading in order to lighten selected areas in the
print. The texture of the paper effectively hid the
evidence. Hill and Adamson used this capability
to adjust the relationship of tonal values, separate
figure from ground, accent highlights, add details
(Hill once drew in a waterfall), or simply touch out
the immobilizing head brace. They did it far more
than is generally realized. In fact, much of what is
usually taken in Hill and Adamson’s work as a local
fuzziness characteristic of the early paper negative
is actually the result of deliberate manipulation.

Improvements in the
Paper-Negative Process

The amateurs and the few licensed professionals
in Britain who practiced the calotype felt little in-
centive to work out major improvements as long
asthe basicprocessremained under Talbot’s con-
trol. It was in France, where Talbot apparently did
little to enforce his local patent, that the most im-
portant technical improvements in the paper
negative originated.

One of the leading French experimenters, in
stature second only to Daguerre and Niépce, was
Louis-Désiré Blanquart-Evrard. Blanquart-Evrard
learned the calotype process in 1844. Three
years later he introduced an improved method.
When he first described it he neglected to give
Talbot credit for the original invention (Talbot had
spent several weeks in Parisin 1843 lecturing on
and demonstrating the calotype, but the process
was still not well known in France in 1847). At a
meeting of the British Association in June of
1847 Talbot called this an “act of scientific
piracy,” although he apparently took no legal ac-
tion against the Frenchman.

Blanquart-Evrard’s process was different from
Talbot’s in that he floated the paper on or im-
mersed it in baths of potassium iodide and then
silver nitrate in a way that allowed the chemical
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solutions to soak into the paper. This made it
possible to produce a better tonal scale in the
negative, and consequentally in the print, than
could be obtained when only the surface of the
paper was brushed with the solutions, as des-
cribed in Talbot's calotype patent of 1841.
Blanquart-Evrard’s paper could be stored in the
dark until needed. Just before use it was damp-
ened with an acid solution of silver nitrate, laid
face up over a backing sheet of damp paper, and
the whole sandwiched between two sheets of
glasstosealinthe moisture. The combination was
placed in the camera for exposure—which took
about a quarter of the time needed for a calotype.
It was developed in a solution of gallic acid and
fixed in thiosulfate.?® Eliminating the gallic acid
from the sensitizer made the shorter exposure
possible and left a cleaner image. One of the first
to use the new process was Maxime du Camp,
who photographed with it in Egypt from 1849 to
1851.

While Talbot’s calotype paper could be ex-
posed either dry or moist, in Blanquart-Evrard’s
technique the paper had to be damp. To get
around this inconvenience the inventor worked
out a process in which paper was coated with
whey and egg albumen and could then be used dry.
He described it in 1850.4° It was slower than his
earlier paper, but it could be prepared ahead of
time, a definite advantage for the photographer
traveling far from the studio.

The Waxed-Paper Process

The last major improvement in the paper negative
was the waxed-paper processinvented by another
Frenchman, Gustave Le Gray. After ex-
posure and processing, paper negatives were
usually coated with wax to make them more
transparent for printing. In Le Gray’s process, the
paper was waxed before sensitizing. After waxing,
it was immersed in a solution of rice water, sugar
of milk, potassium or ammonium iodide, and
potassium bromide, then dried, and finally sensi-
tized in a bath of silver nitrate and acetic acid.*! It
could either be sandwiched between two sheets of
glass and exposed in the camera while still moist,

or allowed to dry for use later.

Its keeping properties—up to abouttwo weeks
—were much better than those of the earlier calo-
type, which Talbot had suggested should be ex-
posed within a few hours after sensitizing. The
wax had a preservative effect.

After exposure, the paper could be developed
right away in a solution of alcohol, gallic acid, and
silver nitrate, or development could be post-
poned, with less excellent results, forasmuchasa
week. With the calotype it was necessary to
develop the image as soon after the exposure as
possible. Developing the wax-paper negative
took from thirty minutes to several hours, depen-
ding on the exposure.

Paper prepared in this way had about the same
sensitivity as the calotype, but its other advan-
tages and its superior rendering of detail caused it
to become almost universally adopted by photog-
raphers working on paper, after it was published in
December of 1851. Roger Fenton used the pro-
cess in 1852 to photograph architectural scenes
in England and Russia before he switched to the
new collodion technique.

French Paper-Negative Work

In 1851, writing in the first issue of the newly-
founded Société Héliographique's publication, La
Lumiére, Francis Wey compared the daguerreo-
type with the paper photograph in order to deter-
mine which produced a result closer to “art.” He
gave the advantage to the paper print because it
permitted detail to be made secondary to the
general effects created by the opposition of
masses and tonal values. Yet Wey doubted that
photography could actually reach the level of art,
“since the artist must notonly translate nature, he
must interpret it as well.” Looking at a print by
Charles Négre some three months later, Wey was
surprised to see evidence of how much inter-
pretive control actually was available to the paper
photographer.42 To Wey, Négre’s print The Little
Rag Picker, was comparable in its expressiveness
and tonal quality to a swiftly-done ébauche.

In 1852, in the preface to his textbook,
Photographie, Traité Nouveau sur Papier et sur
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FIG. 34 .

CHARLES NEGRE, The Little Rag Picker, calo-
type or variant process/salted-paper print. The
negative was made sometime before May 1851.
(Courtesy, André Jammes, Paris)

Verre, Gustave Le Gray acknowledged the con-
flict between effect and detail and, as if directly
answering Wey's earlier doubts, insisted that in-
terpretation was possible in photography: The
means were available.

In my point of view, the artistic beauty of a
photographic print consists . .. almost always in
the sacrifice of certain details in such a manner as to
produce an effect [une mise a l'effet] which some-
times attains to the sublime in art.

It is also especially in the hands of artists that
Daguerre’s instrument can arrive at giving finished
results [des résultats complets). By varying the
focus, the exposure, the artist can highlight or
sacrifice such and such a part, produce a strong ef-
fect of shades and lights, or else an effect of extreme
gentleness and softness, and that while copying the
same sight, the same model.

There is, thus, only the artist or the man of taste
who can surely obtain a perfect work with the aid of
an instrument capable of rendering the same object
with an infinite variety of interpretations, because he
alone has the intuition of the effect which best suits
the subject which he is reproducing.

Although Le Gray refers to “Daguerre’s instru-
ment,” thereislittle doubt from the context that he
means the camera and not the daguerreotype
proper. These paragraphs recall Talbot’s remarks
to the editor of The Literary Gazette some eleven
years earlier. They represent, however, an in-
sider’s point of view. The general public persisted
in believing that photography was essentially
mechanical and nonvolitional, and thus by defini-
tion inartistic.

Le Gray had been trained as a painter in Paul
Delaroche’s atelier. About 1848 he gave up paint-
ing for photography. With the financial help of the
Comte de Briges he opened a portrait studio in
Paris. Le Gray was an important teacher of pho-
tography, and many of his students became
prominent photographers. Among them were the
painters Charles Négre, who had been a student of
both Ingres and Delaroche, and Henri Le Secq,
also one of Delaroche’s students. Of the French
photographers who used the paper process,
Négre and Le Secq are perhaps the most in-
teresting. Their work demonstrates the claims
made for photography by Le Gray in the preface
of his textbook.

Négre and Le Secq. Charles Négre began
making daguerreotypes around 1844. Just when
he took up work with paper photography is
unknown, though it was definitely by the spring of
1850. Like Hill, he used his photographs as
studies for paintings. Négre's initial emphasis was
painterly genre. Later he switched to forthright
documentation. In portraiture he never came
close to Hill's achievement; but, like Hill, he found
inthe syntax of photography a means of exploring
pictorial effect.

Chimney Sweeps Walking (Plate 4) was one of
a series of at least four photographs Négre made
using the same models on a day in the au-
tumn of 1851. In three of the four extant images
the figures were posed “in motion.” In the one
reproduced here, the photographer used pencil
shadings on the negative to lighten the buildings
in the background, concentrating on the center of
the image. In this way he enhanced the aerial
perspective (haze) and threw the foreground
figures into relief. His earlier Little Rag Picker,
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which Wey had found so admirable, had also
benefited from pencil work on the negative.

Négre’s best-known photograph, The Vampire,
shows Henri Le Secq in a dapper top hat standing
on a balcony of the Cathedral of Notre-Dame.
Négre opaqued the sky in the negative to create a
uniform white in the print. He pencil-shaded along
the horizon on the left to suggest aerial perspec-
tive. He also used the pencil to emphasize the
highlights on the buildings in the distance, on the
gargoyle, on the shoulder, forearm, brow, and top
of the vampire’s head, and on the architectural
details of the cathedral. The balustrade on the
lower right was lightened to balance it against the
sky in the upper left corner.*3

Négre’s handwork adds tremendously to the
quality of his images. The adjustments in tonality
give them a pictorial equilibrium and coherence
they would otherwise have lacked.

By the summer of 1852, Négre’s concentration

FIG. 35
CHARLES NEGRE, The Vampire, waxed-paper
negative/salted-paper print, circa 1853.

This is truly one of the splendid photographs
from the early 1850’s. Notice that its composi-
tion mirrors that of The Little Rag Picker.
(Courtesy, André Jammes, Paris)

on producing photographs for use as painting
studiesbegan to give way to otherinterests. He set
out to record the great architectural monuments
of Paris and the landscape and architecture of the
Midi region of France. As his attention turned
from making photographs for his private use to
more marketable work, his style also changed. His
prints became more specific, more “daguerrean”
in their emphasis on information. The deliberate
tonal modifications of the earlier photographs
were replaced by a concern for the surface details
of the subject in front of the camera.

Henri Le Secq, Négre's friend, was one of
several photographers commissioned by the
French Government in 1851 to document
historic buildings and monuments. Using the
waxed-paper process, Le Secq photographed the
cathedrals of Amiens, Strasbourg, Beauvais,
Chartres, and Rheims. The style of these images
tends to be in keeping with their purpose: They
are forthright and detailed.

In remarkable contrast to this documentary
work are Le Secq's later still lifes—his Fantaisies
Photographiques—and his landscapes, which
take advantage of the hazy and “mysterious” look
possible with paper negatives (Plate 5). This quali-
ty, in combination with Le Secq’s highly individu-
alistic handling of composition, resulted in some
extraordinary images of great ambiguity. As a
master of pictorial effect, Le Secq was more than
Négre's equal.

What set Négre and Le Secq apart as photogra-
phers and photographic printmakers was their
ability to make the paper-negative process servea
variety of purposes. Their training as painters
made them resist the notion that the paper
negative should necessarily be used in a manner
imitative of the daguerreotype. Instead, they drew
from the syntax of the paper negative a whole
range of visual possibilities. They exploited
whichever characteristics of the paper negative
the situation seemed to warrant. Sometimes the
results were “daguerrean” in the careful preserva-
tion of detail, at other times the expressive, more
painterly qualities of the printmaking syntax were
given center stage. In the latter cases their work
anticipates that of the Pictorialists years later.



The Syntax Takes Shape

As a general principle in the evolution of print-
making, the process that can present more infor-
mation in the same space at competitive cost wins
out over its rivals. The principle applies to both
prephotographic and photographic processes, at
least when information is the paramount thing.
During the first two decades of photography,
most experimental work concentrated on finding
aconvenientand practical way to convey informa-
tion. For this, what was needed was a process that
could combine the optical precision of the da-
guerreotype with the reproducibility of the calo-
type. The solution was to stop using paper as the
base for the negative and instead use glass.

Albumen Negatives

Claude Félix Abel Niépce de St. Victor was a
cousin of Daguerre’s original photographic part-
ner (although in some earlier histories of photog-
raphy he is demoted to the rank of nephew).
Niépce de St. Victor introduced albumen glass-
plate negatives in 1847. Negatives on glass had
been tried before, by Herschel and others, but
without practical success. What was needed was a
substance that could hold the silver salts firmly to
the smooth surface of the glass without inhibiting
the photochemical reaction or the development
of the image.

To prepare his plate, Niépce de St. Victor first
beat egg whites to a froth together with potassium
iodide and sodium chloride, and left the mixture
to stand. A clear liquid settled out, which he strain-
edandthenpoured overthe glassand leftto dry to
a thin, smooth, transparent coating. He sensi-
tized the plate by dipping it in a bath of silver
nitrate. This formed light-sensitive silver-chloro-

iodide and coagulated the albumen. After ex-
posure, he developed the image in a solution of
gallic acid. These albumen plates had lower sen-
sitivity than calotypes and were too slow for por-
traits, but because they were on glass and did not
have the interfering texture of a paper negative
they produced much sharper prints. The plates
could be prepared up to two weeks before use and
developed any time up to two weeks afterwards.

The method attracted followers when Niépce
de St. Victor released the details in June of
1848,44 but it never became widely adopted as a
negative process. The reasons were that Talbot
soon covered a similar process with patents*> and
that the more sensitive collodion process ap-
peared three years later.

FIG. 36

Niépce de St. Victor was a lieutenant in the
municipal guard in the Paris suburb of St.
Martin. In 1848 his photographic laboratory
was the guardroom of the barracks, as shown in
this wood engraving from Figuier's Les
Merveilles de la Science.
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Albumen was widely used during the 1850’s
and for some time after, however, to produce
positive glass lantern slides and glass stereo
slides. Albumen turned out to be excellent for
work of this sort. Albumen lantern slides and
stereoscopic slides made by C.M. Ferrier and his
various associates were famous from the early
1850’s on—and rightly so, since in sharpness and
tonality they are nothing short of resplendent.

Collodion

In 1846, a Swiss chemist, C.F. Schonbein,
discovered an explosive substance that came to
be known as guncotton, and the following year
Ménard and Domonte together showed that when
guncotton was dissolved in alcohol and ether it
formed a viscid fluid, which they named collo-
dion, a word derived from the Greek for “glue.”
Poured over a surface, collodion dries to a tough,
transparent, colorless film. It was originally used
as a means of covering and drawing together
wounds and surgical incisions. The suggestion
soon followed that collodion might have a use in
photography as a medium for the sensitive
coating. In 1850, Le Gray and Robert Bingham
separately published this idea and made vague
mentions of experiments,*¢ but the first to come

FIG. 37

The aftermath of an explosion in a French gun-
cotton factory on July 17, 1848 (Figuier’s Les
Merveilles de la Science).

up with a workable process involving collodion
was Frederick Scott Archer.

Archerwasa sculptor who hadlearnedthe calo-
type process in 1847. He began experimenting
with collodion in the autumn of 1848. He first
tried to use it as a coating material for paper nega-
tives, to give the paper a more uniform surface;
but he found that when he then processed the
negative the collodion tended to wash off. By
June of 1849 Archer had turned his attention to
the possibility of using a film of collodion as a
substitute for paper.*’” He prepared the film by
flowing collodion over glass plates. These ex-
periments eventually led to the collodion pro-
cess, which Archer published in March 1851 in
The Chemist.

The first step in the collodion process was to
coat a glass plate with collodion containing
potassium iodide (later, potassium bromide was
included in the formula). After the collodion had
set, but well before it actually dried, Archer sen-
sitized the plate in a bath of silver nitrate, in this
way forming light-sensitive silver iodide. He then
put the glass plate in a holder, inserted it in the
camera, and made the exposure. Before the collo-
dion had a chance to dry, Archer developed the
image in pyrogallic acid. Finally, he fixed it in
sodium thiosulfate, followed by a wash in water.

When the process came into general use, fer-
rous sulfate became the standard developer
because it was found to give the plate about three
times greater sensitivity than did pyrogallic acid.
Likewise, potassium cyanide was often used as
the fixer because it was faster acting, could be
washed out of the plate more quickly afterwards,
and helped produce the whitish image desired in
certain modifications of the process (described
below). Archer originally recommended that the
collodion film be stripped from the glass in one
piece before the image was fixed. In this way, one
sheet of glass could be used to produce any
number of negatives. When the process came in-
to general use, however, this stripping step was
omitted and each negative was made and kept on
a separate sheet of glass.

Collodion plates became insensitive if the silver
iodide formed during sensitizing was allowed to
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dry in contact with the excess silver nitrate left on
the plate from the sensitizer bath. In addition, the
silver nitrate would crystallize as it dried, forming a
netlike pattern that would show up distinctly in a
print.*® This is why the plate had to be sensitized,
exposed, and processed before the collodion
dried, and consequently why the technique
became known as the wet-plate process. By mid-
19th-century standards it was convenient enough
for studio work with a darkroom nearby.
Fieldwork with wet plates was another story. In ad-
dition to his camera and tripod, the photographer
had to equip a wagon darkroom or carry along a
tent darkroom with trays, sensitizing bath, collo-
dion, glass plates, all the processing chemicals,
and a supply of water. Wet-plate work could not
be done in cold weather because the collodion
might freeze before the process was completed.
In very hot weather it could be difficult to get the
collodion to set firmly enough to stay on the plate.
If the light were weak and the exposure long the
plate could dry out, spoiling the image.

As early as 1854 various “dry” collodion pro-
cesses began to be introduced in the hope of over-
coming the drawbacks of the wet plate. “Dry” is a
misnomer since the processes generally in-
volved the use of a hygroscopic ingredient, such

FIG. 38
Processing a collodion plate under light filtered
through a yellow pane of glass.

FIG. 39
A traveling wet-plate outfit (Fig. 4 shows what it
looked like packed up).

as honey, grape sugar, treacle, albumen, or
gelatin, to keep the plate in a moist state.*®
Results with these processes were often uncer-
tain, and exposures were usually longer than with
regular wet plates. Most collodion negatives were
therefore made using the “wet” process.

Because of their transparent base, collodion
negatives (like albumen negatives) were much
faster to print than paper negatives, and prints
from them had better reproduction of tone,
especially in the shadows and highlights, and
sharper detail. More will be said about prints from
collodion negatives further on.

Ambrotype and Tintype

Two direct-positive modifications of the collodion
process became very popular. If mercuric chlo-
ride or nitric acid were added to the developer,
the wet-plate image became a grayish white, and
could be viewed as a positive simply by backing it
with a dark material or by painting either of the
sides of the glass black. When this was done, the
grayish white image took on the appearance of
highlights and the black backing filled in the
shadows. The idea of transforming the negative
image into a positive one was originally suggested
by Archer, but it was patented only in 1854, by a
Bostonian named James Ambrose Cutting. It be-
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came known, courtesy of Cutting’s middle name,
as the ambrotype. It was followed two years later
by the famous tintype, invented by another
American, Hannibal L. Smith. For the tintype (tin-
type was actually a later name, originally it was
melainotype or ferrotype), the collodion was
coated on a thin metal plate which had first been
japanned (lacquered black).

Both the glass ambrotype and the metal tintype
have a characteristic gray and often rather dingy
appearance, and this makes them easy to dis-
tinguish from shiny daguerreotypes. Like da-
guerreotypes, tintypes havereversed images, but
ambrotypes can “read” correctly if blackened on
the collodion side. Both processes enjoyed a con-
siderable popularity during the 1850’s as an inex-
pensive alternative to the daguerreotype, and tin-
types continued to be made throughout the 19th-
century.

When trying to come to a qualitative judgment
about ambrotypes and tintypes it is important to

FIG. 40

An American ambrotype (Rodger Kingston Collection).

FIG. 41
American tintype (Courtesy, David Miller, Montreal).

examine as many as possible. Many seem to have
been indifferently made, but occasionally ex-
amples pop up that show the processes were ca-
pable of considerable physical beauty. On the
other hand, the more usual slightly grubby quality
of these images often enhances their charm as
folk art: The primitiveness of the surface can be an
effective accent to a simple, stark image.
Likethedaguerreotype,theambrotype and tin-
type were dead ends from the standpoint of
reproduction. Though ambrotypes without the
black backing are nothing more than collodion
negatives, their density range (see page 119) is
too limited to produce acceptable prints on salted
or albumen paper. Collodion’s most important
contribution was to lie not in these direct-positive
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modifications but in its use as a negative material
in combination with the albumen paper intro-
duced in France in 1850.

Albumen Printing Paper

Soon after its introduction, Louis Blanquart-
Evrard took up Niépce de St. Victor’s albumen
glass-plate negative process. He experimented
with albumen coatings in connection with his im-
provements to Talbot's calotype (described
above), and he also adapted it to the purpose of
making prints. Albumen-coated printing paper
had in fact been tried as early as 1839, but not
followed up.®® Blanquart-Evrard described his
albumen printing paper to the French Academy
of Sciences on May 27, 1850, and Le Gray in-
cludeditinhistextbook of 1852. The first English
description was published in Robert Hunt's A
Manual of Photography in 1853.

Albumen paper was coated with egg albumen
mixed with ammonium or sodium chloride. The
photographer could coat the paper himself or, by
the mid-1850’s—once the process had become
popular and commercial production had begun—
purchase it already coated. It was stored in this
form and sensitized (“silvered”) by being floated
albumen side down on a solution of silver nitrate
in a tray for several minutes and then hung in the
dark to dry.

N
FIG. 42

Sensitizing albumen paper by floating it on a
solution of silver nitrate.

Like the earlier plain salted paper, to which it
was in principle more or less identical except for
the presence of albumen, the paper gave a
printing-out image in sunlight. The exposure was
simply continued as long as necessary for the im-

FIG. 43

A contact-printing frame. The design allowed the
frame to be opened part way to check the pro-
gress of printing, without disturbing the registra-
tion of negative and print.

FIG. 44
A portable rack for holding printing frames in the
sunlight.
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age to achieve the required depth. Actually, as
with salted paper, it was necessary to overprint
because the image lightened in processing. After
exposure, the print was rinsed in water, toned in a
solution of gold chloride, fixed in sodium thio-
sulfate, and washed. All except the earliest
albumen prints were toned with gold. Unless
toned, albumen prints, unlike plain salted prints,
took on an unattractive color that was due to the
reaction between the albumen and silver—the
color was described historically as “cheesy.”
Theearliest albumen prints had matte surfaces,
but by the mid-1850’s glossy-surfaced papers ap-

peared. The glossy albumen coating had the ef-
fect of lifting the image above the fibers of the
paper. In combination with the glass-plate nega-
tive, this made it possible for prints on paper to
have crispness and detail until then never at-
tainable with a negative-positive process. The
albumen gloss gave the shadows a depth and
tonal separation that also had been impossible on
the earlier matte-surface papers. Together, the in-
troduction of collodion negatives and of albumen
paper brought an end to the daguerrean era, an
end to the paper negative, and the begin-

ning of a new dominant syntax.

FIG. 45 ADOLPHE-EUGENE DISDERI, uncut cartes de visite, 1850s.

The upper left and upper right pairs were each taken simultaneously and can be viewed stereo-
scopically.
(International Musuem of Photography/George Eastman House)
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Albumen paper caught on dramatically with the
introduction of stereoscopic photography and
then the carte de visite. Collodion negatives and
albumen paper permitted prints to be mass-
produced on a scale that made possible the
tremendous fad for stereoscopic pictures that
began in the mid-1850’s. By the end of that
decade, more stereos on paper had been pro-
duced than any other kind of paper photograph.
In the 1860’s the carte de visite overtook the
stereo in popularity.

The carte de visite portraits, the “card photo-
graphs,” were patented in 1854 in France by
Adolphe-Eugéne Disdéri. These small (about
2'%s inches by 3Y2 inches) photographs were
made by the wet-plate collodion process, using
special cameras equipped with several lenses and
often with movable plates so thatadozen or more
separate or duplicate poses could be made on one
negative. The entire negative was printed on
glossy albumen paper, which was then cut into
separate prints, which in turn were pasted on
mounts only slightly larger than the normal call-
ing, or visiting, cards of that era. Although he end-
ed up as abeach photographerin Nice and died in
poverty, Disdéri in his prime wasan excellent pro-
moter and the carte de visite system became the
rage. It spread to Britain and by the end of the
1850’s had crossed to America.

Until the early 1890’s, the overwhelming ma-
jority of photographs printed on paper were

FIG. 46
Carte de visite camera with four lenses.

printed by the albumen process. The strain on the
chickens was phenomenal. The British Quarterly
Review of October 1866 estimated that six
million egg whites were used annually in England
to supply albumen for coating paper. At the
height of its operation in the late 1880’s, the
Dresden Albumenizing Company in Germany
used 60,000 eggs per day. In America, according
to an Atlantic Monthly article written by Oliver
Wendell Holmes after visiting the E. and H.T.
Anthony Company in 1863, fifteen thousand
reams of albumen paper were imported from
Europe annually, where in turn “Ten thousand

. native partlets cackle over the promise of
their inchoate offspring, doomed to perish
unfeathered, before fate has decided whether
they shall cluck or crow, for the sole use of the
minions of the sun.”>!

The Albumen Look. Albumen prints can be
found in a variety of colors, from reddish brown to
an almost blue gray, depending on the original
method of toning and on any later chemical de-
terioration the print in question may have suf-
fered. All too often there will be signs of fading.
There will be some gloss—the degree varies—
and often on close examination the surface of
earlier prints will look minutely cracked. The
paper is usually very thin, but dense. Unmounted
prints have atendency to curlor wrinkle. Prints are
usually found trimmed right to the edge of the im-
age—even unmounted ones. This was done to
conserve gold in the toning bath.

It is difficult to talk about the albumen-paper-
collodion negative combination in terms of the
work of particular photographers—work that
might be taken as epitomizing the process. No
one photographer can be said to stand out as a
master of albumen/collodion, simply because
there was a veritable horde of masters. But some
general remarks about albumen syntax can be
made (and the reader can test these against his or
her own observations).

For one thing, albumen paper has a very long
exposure scale, and this gives albumen images a
characteristic progression of tones. How the im-
age looks of course depends on how carefully the
negative and print were made, but, with a negative
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of a density range matching the exposure scale of
the paper, the result can be a wonderfully rich
print. (For an explanation of exposure scale and
density range seepage 121.) The long-scale tonal-
ity of agood albumen print does not easily survive
offset reproduction, and the look is difficult to put
into words, yet it is distinctive. Not every albumen
print has it to an equal degree because not every
print or negative was a technical success. This is
especially true of those made early in the 1850's,
when the kinks in negative-making and printing
were still being worked out.

In albumen prints there is in general a very full
rendering of tones, and the transition from one tone
to the nextis gradual, even when the overall range
of reflection density (the difference between the
deepest shadow and the brightest highlight in the
print) is great: There are no quick jumps between
tones except between those that represent con-
siderable contrast in the original scene. The long-
scale tonality characteristically enhances
highlight detail, giving the highlights a subtlety
that modern papers are hard pressed to match.
The beauty of an albumen print is rarely the sort
that draws attention away from the image. Instead
of casting a veil over the image, it enhances its
presentation.

If you were to see an exhibition of well-pre-
served albumen prints, where you could examine
twenty or so in one sweep, you would probably
notice a definite uniformity in their tonal quality,
as if they were all humming their different
melodies in the same key. The main reason for
this is that the chemistry of the process did not
permit much variation in the tonal scale. Printing-
out papers like albumen could not be modified in
contrast as easily as modern developing-out
papers can; hence, their tendency to produce a
standard result. Another reason is that it was far
more difficult to retouch a glass-plate negative in
order to modify general tonality than, for instance,
to retouch a paper negative. If Charles Négre had
photographed the Vampire of Notre-Dame with a
collodion plate he would have had problems alter-
ing his image with pencil shadings as inconspicu-
ously as he did. But local retouching of portrait
negatives was frequent, and photographers often

opaqued the entire sky area in their negatives in
order to eliminate uneven tones. Francis Bedford,
one of England’s leading landscape photogra-
phers in the 1860’s, took the opposite approach
and often painted clouds in.

Early Developing-Out Paper

Blanquart-Evrard is given credit for inventing al-
bumen printing, but during the 1850’s he actually
preferred to print on a matte paper similiar to that
prepared for calotype negatives. In its advanced
form, the paper he used was soaked in a solution
of gelatin, potassium bromide, and potassium
iodide, and dried. Before printing it was exposed
to the fumes of hydrochloric acid, then sensitized
with silver nitrate. The fuming gave the finalimage
aredder tone; without it the result would be gray.
Exposure, incontactwith a negative, lastedonly a
few seconds in sunlight, even in the dull light of
winter. Afterwards, the print was developed with
gallic acid.>? More than two hundred prints could
be made from a single negative in the course of a
day—an amazing rate for the 1850’s. With a
printing-out process on a clear day the maximum
from a single negative was about a dozen.

In his 1841 calotype patent, Talbot had men-
tioned printing negatives by development on
calotype paper, but he recommended that the
simple printing-out salted paper be used instead.
He said that the “tints of the copy are generally
more harmonious and agreeable” when salted
paper was used. Hill and Adamson may have ex-
perimented with developed prints: The slate color
of certain of their prints (the color of a calotype
negative) suggests this, though the color could be
produced in other ways.>® With the exception of
Blanquart-Evrard, however, printing by devel-
oping-out did not become common practice until
the 1880’s, even though it was sometimes used
for printing in the winter when the light was poor;
for printing weak (low-density range) negatives
which needed developed prints for sufficient con-
trast; or for making prints in the solar enlarger.

Blanquart-Evrard set up a printing establish-
ment near Lille in July of 1851 and later, in part-
nership with Thomas Sutton, on the Isle of Jersey
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from 1855 to 1857. Using the developing-out
process, Blanquart-Evrard produced what must
have been hundreds of thousands of prints for
portfolios and books. The first set was issued in
September 1851, a portfolio of five prints
reproducing works of art, titled Album photo-
graphique de l'artiste et de l'amateur. His
developed-out prints have shown great per-
manence. This is due in part to the chemistry of
development, which tends to produce a more per-
manent image than printing-out, and in part to his
care in fixing, toning, and washing. The earlier

prints produced by Blanquart-Evrard were usually
gray and look like gray platinum prints. Later
prints were often warmer in tone.

Blanquart-Evrard kept the details of his process
secret, revealing them to Thomas Sutton under
the promise of secrecy only after Sutton had pub-
lished a pamphlet describing a similar method.
Prince Albert, Queen Victoria’'s husband, offered
to purchase the secret with the intention of
publishing it for the benefit of the entire photo-
graphic world. Blanquart-Evrard turned him
down.

FIG. 47 LOUIS DESIRE BLANQUART-EVRARD, developed-out print from Etudes Photographique.
1850’s. (International Museum of Photography/George Eastman House)






Syntactical Corrections:
Combination Printing

A tremendous advance in the capabilities of the
photographic syntax occurred during the 1850's.
Nevertheless, the “gaps” or “blind spots” in the
syntaxremained considerable. Writinginthe Lon-
don Quarterly Review in 1857, Lady Elizabeth
Eastlake presented a list of some of the things
photography still could not do.>*

To begin with, photography could not give an
accurate monochromatic rendering of color. The
sensitive materials were more receptive to the
blue-and-violet end of the spectrum than to the
yellow-and-red end. “Thus it is,” she wrote, “that
the relation of one colour to another is found
changed and often reversed, the deepest blue be-
ing altered from a dark mass into a light one, and
the most golden yellow from a light body into a
dark.”

Photography was also unable to record fully
both the shadows and the highlights of a contrasty
subject, and the way it reproduced tonal relation-
shipswas often farfromwhatpeople thought they
had seen. Photography could not record both the
landscape and the sky in the same exposure: An
exposure sufficient for the former meant overex-
posure for the latter.

Lady Eastlake apparently did not have unlim-
ited faith in technological progress, and she con-
cluded that nothing could remedy the technical
defects she listed. She also concluded that the
more science was able to improve photography’s
tractable defects, the more obvious the intrac-
table ones would become.

The technical problems Lady Eastlake—and
many others—complained about were problems
of (in our terminology) camera syntax. The con-
sensus was that, because of them, the photo-
graphicimage could not represent nature in a way

that compared to normal visual experience. The
photograph distorted some things; others it left
out completely. Lady Eastlake’s pessimism about
the chances of an improved state of affairs was at
least partly warranted: It was a long time before
methods of emulsion-making were advanced
enough to overcome the principal defects of
camera syntax. But Lady Eastlake did not men-
tion (or did not know) that photographers were
beginning to use the manipulations available in
printmaking syntax to bridge the gaps in camera
syntax. One manipulation was combination
printing.

Possibly the earliest record of combination
printing is the description in the February 23,
1851, issue of La Lumiére of Hippolyte Bayard's
method for adding clouds to landscape scenes.>®
Bayard printed his landscape negative and then
cut the print apart along the line where sky and
land met. He then made another print from the
negative. Next, he covered the lower portion of
the new print with the same portion cutfrom the
first print, leaving the skyareaexposed. He placed
apaper mask cutinto the shape of a cloud over the
sky area and printed again. During this second
stage of printing he constantly shifted the cloud
mask just enough to blur the outline. Bayard used
similar masking and burning-in techniques to
create tonal gradations in skies or in the
backgrounds of studio portraits. He said he had
used these methods for several years and had
shown them to other photographers.

The following month a method was described
in La Lumiére for combining in one print portraits
made on separate paper negatives.’® This in-
volved cutting the figures out of the negatives and
assembing the cutouts and printing them
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1. TALBOT. Photogenic Drawing. Contact print from a
woodcut or engraving, probably 1839 or earlier. National
Gallery of Canada, Ottawa. (See pages 17-21.)

2. TALBOT. Haystack at Lacock. From The Pencil of
Nature, 1844. The print is tipped by its corners into a volume
at the National Gallery of Canada, Ottawa. (See pages
22-23.)
3. HILL and ADAMSON. The Monk. Salted-paper print
from a calotype negative, circa 1843. The National Gallery of
Canada, Ottawa.

It appears that the negative was worked over in pencil to
bring out the highlights in the print. The edges of the print
have begun to fade. (See page 37.)

4. CHARLES NEGRE. The Three Sweeps. Salted-paper
print from a calotype or early waxed-paper negative taken in
1851. The National Gallery of Canada, Ottawa. (Courtesy of
André Jammes)

Negre posed the figures “in motion.” He worked over the
negative in pencil to lighten the background. This and the
two previous plates show the variety of color possible even
before gold-toning of prints was introduced. (See page 39.)

5. HENRI LE SECQ. Rustic Scene. A cyanotype from a
waxed-paper negative. Probably mid-1850's. International
Museum of Photography/George Eastman House. (See
pages 39-40.)

6. ANONYMOUS. Hand-colored stereoscopic daguerreo-
type, French, circa 1852. International Museum-of Photogra-
phy/George Eastman House.

The illusion of physical substance in carefully colored
stereo daguerreotypes is remarkable.

7. J.J.E. MAYALL. Man Reading. Hand-colored daguerre-
otype, circa 1853. Ralph Greenhill Collection, National
Gallery of Canada, Ottawa.

8. ANONYMOUS. Hand-colored tintype, 1850's or
1860's. International Museum of Photography/George
Eastman House.

The color on this tintype is far more primitive than on the
daguerreotypes opposite, but in its way more evocative.

9. ANONYMOUS. Gargoyles. Albumen print from a collo-
dion negative, French, probably 1860’s. Rodger Kingston
Collection.

The highlights of this print have begun to yellow.

10. JULIA MARGARET CAMERON. Albumen print from
collodion negative, late 1860’s. International Museum of
Photography/George Eastman House.

11. WILLIAM NOTMAN STUDIOS. Master William Ben-
son and Mother, 1863. Badly faded albumen carte-de-viste.
The Notman Archives, Montreal.

12. The same negative enlarged by sunlight onto albumen
paper. Hand-colored with water colors and much imagination
by John Fraser, who was in charge of the Notman art depart-
ment. The original is mounted beneath a circular mat, remov-
ed here to show the underlying print. The Notman Archives,
Montreal. (See page 61.)

13. WILLIAM NOTMAN STUDIOS. Hand-colored albumen
composite, early 1870's. The Notman Archives, Montreal.

A re-creation of the ice carnival held in 1870 in Montreal
honoring the visit of Prince Arthur. The Prince is the sixth

figure, top row from the left. Individual figures and groups
were photographed in the studio, following a sketch made
beforehand. The separate prints were then pasted together
and rephotographed. The coloring was done over a print
made from the resulting master negative.

14-34. THE PHOTO-CLUB DE PARIS. These plates are
from the splendid photogravure albums published by the Club
to commemorate its annual salons. The dates refer to the year
of exhibition. Courtesy, Ars Libri, Boston. (See page 251.)

ROBERT DEMACHY: 14. Etude de Femme, 1894; 15.
Etude, 1895; 16. Coin de rue a Menton, 1896.

ALFRED STIEGLITZ: 17. The Cardplayers, 1894; 18. A
Rainy Day on the Boulevard, 1895; 19. Winter, Fifth
Avenue, 1896/20. F. Boissonas, Les Troglodytes, 1894;
21. Dresser, Nettoyage, 1894; 22. E.H. de Saint-Senoch,
Vieux Pont de Quimperlé, 1895.

HUGO HENNEBERG: 23. En Eté, 1894; 24. Novembre,
1895; 25. Le Pont, 1896; 26. Sur la route, 1897.

HANS WATZEK: 27. Un Tyrolien, 1894; 28. Michel, 1895;
29. Soir d'automne, 1896/ 30. Achille Darnis, La berge
inondée, 1897; 31. Téte d' Etude, 1895; 32. G.J. Engleberts,
Dans les Dunes de Kalwyck, 1895; 33. E.J.C. Puyo, Som-
meil, 1896; 34. Heinrich Kuhn, Crépuscule, 1897.

35. ALFRED STIEGLITZ. A Bit of Venice, 1894.
Photogravure printed by the Photochrome Engraving Com-
pany, New York. Private Collection.

36. ALFRED STIEGLITZ. Watching for the Return, 1894.
Photogravure printed by E.C. Meinecke & Co., New York.
Private Collection

Stieglitz made both negatives during a European tour in
1894. The gravures, printed under his direction, have far
greater clarity than those of the Camera Work period later
on. (See pages 105-107.)

37. EDWARD STEICHEN. The Pond—Moonrise, 1903.
Platinum print, tinted by hand, probably also an over-printing
in gum. The Alfred Stieglitz Collection/The Metropolitan
Museum of Art, New York. (33.43.40)

38. EDWARD STEICHEN. The Flatiron Building, 1909
print from a 1904 negative. Gum dichromate over platinum.

The Alfred Stieglitz Collection/The Metropolitan Museum
of Art, New York. (33.43.39)

Both these prints are quite dark, with details that emerge
from the shadows only after patient looking. The platinum
printing, done first, supplied the initial density and detail. The
gum printing and tinting gave color and additional depth.
While making these prints Steichen could not have been cer-
tain of the result: He had to play with the printing technique
and accept its suggestions. The prints evolved in layers and
stages.

39. JOSEPH KEILEY. Indian Head, 1898. Platinum print
developed with glycerin. The Alfred Stieglitz Collection/The
Metropolitan Museum of Art, New York. (33.43.187)

Keiley was the Photo-Secession’s chief proponent of the
glycerin method. He first covered the exposed print with a
layer of glycerin, then brought out the image using brushes
dipped in different developers—each produced a different
color. (See page 77.)



Talbot, photogenic drawing, 1830’s.

Talbot, salted paper, 1844.



Hill and Adamson, salted paper, circa 1843.



Charles Négre, salted paper, 1851.

Henri Le Secq, cyanotype, 1850's.



Anonymous, hand-colored stereo daguerreotype, circa 1852.

J.J.E. Mayall, hand-colored daguerreotype, circa 1843.



Anonymous, hand-colored tintype, 1850's or 1860’s.



Anonymous, albumen, 1860's.



Julia Margaret Cameron, albumen, 1860's.

10



William Notman Studios, hand-colored albumen, 1863.



William Notman Studios, hand-colored albumen composite, early 1870's.
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Alfred Stieglitz. photogravure, 1894.



Alfred Slieglitz. photogravure.

1894.
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Edward Steichen. platinum print with overprinting, 1903.
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Edward Steichen. gum over platinum. 1909.




Joseph Keiley, glycerin-developed platinum, 1898.
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together, the background being protected by a
mask. The background was then printed while the
figures were masked.

In 1852, the August 7 edition of La Lumiére
carried a description by Ernest Lacan, who had
become the publication’s editor, of a new techni-
que used by Bayard to print in skies. Bayard now
made glass-plate negatives (apparently collodion)
in which the sky was correctly exposed. He could
use them to add skies to landscape negatives in
which the land portion had been correctly ex-
posed. He first printed the landscape negative
while protecting its sky area with a mask. Then he
removed the landscape negative, replaced it with
the sky negative, and made a second printing ex-
posure, this time protecting the land portion with a
mask.

Lacan was especially enthusiastic about
Bayard’'s method because it allowed the
photographer to select a sky appropriate to the
mood of the landscape. He believed this freedom
to combine parts gave photography a new status:

.. But how many times does it happen that when a
landscape or a monument is lighted so as to give a
beautiful print the sky is perfectly blank and conse-
quently will only be rendered by a flat tone, or pre-
sent an aspect which is not in harmony with the rest
of the view? By means of M. Bayard's technique, on
the contrary, the photographer, as the painter, can
match the sky with the view that he is represen-
ting. . ..

The same negative can furnish very different ef-
fects; it is the intelligence and the sentiment of the
artist which will indicate to him the one that he has to
choose for such and such a subject. He will truly
have to compose his sky.

Thanks to the clever idea of M. Bayard, one will be
able less than ever to reproach photography for be-
ing only a mechanical reproduction of nature. By
means of this new procedure it enters into the do-
main of art.>’

Bayard's technique for printing skies in from sec-
ond negatives was used extensively in the follow-
ing decades, though not always with the sensibili-
ty Lacan had hoped for. Instead of matching ap-
propriate skies to landscapes, many photogra-
phers simply used the same sky negative overand
over.

Although the documents suggest that com-
bination printing started on the Continent, the
most famous combination prints were made in
England. The leaders in this were Oscar Gustave
Rejlander and Henry Peach Robinson.

Rejlander and Robinson

Rejlander was born in Sweden and had been a
portrait painter before learning photography in
the early 1850’s. He made his first combination
printin 1855. According to A.H. Wall, Rejlander
turned to combination printing—Rejlander called
it “composition photography”—when, “vexed
and despairing, he found that, after arranging
three figures for a portrait group, his lens would
not give sufficient sharpness to the male subject,
who stood behind a couch, on which two ladies
were seated.” To solve the problem, Rejlander
made a combination print. The picture was ex-
hibited in 1855 and was described in the exhibi-
tion catalog as “a group printed from three
negatives.”’>®

Rejlander produced his most spectacular com-
bination print, The Two Ways of Life (Figure 48)
in 1857 specifically for the Art Treasures Exhibi-
tion held in Manchester that year. The Two Ways
of Life is probably the most famous photograph of
the decade; it is certainly the strangest. It was
printed from more than thirty negatives and was
36 inches wide by 16 inches high, requiring two
sheets of albumen paper joined together.
Rejlander made at least four prints in at least two
versions. He started by making preliminary
sketches and took six weeks to photograph and
complete the composition. He described his
methods at a meeting of the Photographic Society
of London in 1858:

. | began with the foreground figures, and
flmshed with those farthest off. After having fixed
upon the size of most of the nearest figures, | pro-
ceeded with those in the second plane. With a pair of
compasses | measured on the focusing glass the
proportionate size according to the sketch; similarly
with the third plane, and so on until | was as far off
the smallest group as my operating room would
allow, and then | was not far enough off by yards: so |
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reversed the whole scene and took them from a
looking-glass, thus increasing the distance.

. ... I could not be perfectly sure when taking in-
dividual figures whether the backgrounds should be
light or dark, which difficulty you may easily under-
stand. | had, in printing one figure whose general
background might be dark when placed in the pic-
ture, to put one side or other against a light back-
ground; for the sketch | made was not sufficiently
worked out in light and shade. Circumstances, too,
made me vary the sketch. The various peculiarities
in the positions of some of the models are owing to
their being more or less perfect in shape. Anxious to
display the good lines, | had to hide what seemed
less correct, not being able, like the painter, to draw
upon the antique [meaning, to copy].>?

Rejlander told the Society of his motives in under-
taking The Two Ways of Life. He had wanted to
create a picture that would be “competitive with
what might be expected from abroad”—possibly
meaning other combination prints.®° He had also
wanted “to show artists how useful photography
might be made as an aid [the italics are
Rejlander’s] to their art ... in preparing what
might be regarded as a most perfect sketch of
their composition; thereby enabling them to
judge of effect, before proceeding to the elabora-
tion of their finished work.” Considering the com-
plications involved, it is difficult to believe that
Rejlander seriously thought painters would flock
to this idea. Rejlander’s third reason:

To show the plasticity of photography, | sought to
bring in figures draped and nude, some clear and
roundedin the light, others transparent in the shade;
and to prove that you are not, by my way of pro-
ceeding, confined to one plane, but may place
figures and objects at any distances, as clear and
distinct as they relatively ought to be.

In effect, Rejlander was talking here about the
problems of camera syntax: He could not have
gotten both the foreground figures and the land-
scape in the background in focus at the same time
in The Two Ways of Life without resorting to a
special technique. And it would have been virtual-
ly impossible to photograph figures in direct light
and figures in shadow on one plate and maintain
control over the tones in each. In fact, apart from

its dubious moral lesson The Two Ways of Life
was a lesson in various types of lighting effects.
Some figures are flatly lighted, others are lighted
from an angle to bring out their modeling. In the
print, consequently, the light appears to come
from several directions at once.

Rejlander printed the various figures to dif-
ferent depths—the figure of the murderer, just
visible above the lower edge in the center
foreground, he fittingly printed darkest of all. He
started with the foreground figures on the left side
of the picture (masking the nonprinting areas)
then worked his way into the background. He
printed the figures in each successive plane slight-
ly lighter to give the illusion of aerial perspective.
After printing all the negatives, Rejlander adjusted
the general tonal relationships by placing a sheet
of glass over the print and selectively exposing
various figures directly to light without a negative,
while covering the rest of the picture. If Rejlander
were not sufficiently eccentric when he conceived
the plan of The Two Ways of Life he was well down
the road by the time it neared completion. He con-
fided that as he performed thislast operation—he
called it “sun-painting”—he spoke with the
sunlight, giving it specific instructions and thank-
ing it when it had done its job. (On second
thought, passing this off as “eccentricity” is
cheap. Creative moments can bring on giddiness,
and the accounts we have of Rejlander describe a
perpetually giddy man.)

Rejlander never felt entirely satisfied with The
Two Ways of Life, yet he was proud of it as a
demonstration of the possibilities open to the
photographer. The picture was applauded by
some critics and denounced by others. There
seem to have been no neutral opinions. The de-
nouncements were strong enough to dissuade
Rejlander from attempting another combination
print on as grand a scale, but he did produce less
ambitious works using the same methods. Of
course, a good share of the criticism of The Two
Ways of Life was directed toward the nudity, the
excess of which some people feared made the
ignoble way too tempting. The Photographic
Society of Scotland refused to exhibit the picture
forthat reason, but finally agreed, with the stipula-
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tion that the offending side remain covered. On
the other hand, the entirely proper Queen Victoria
purchased a copy for Prince Albert, who put it on
display at Windsor.

In his own way Rejlander repeated Lacan's
views. He felt that combination printing could be
more than just a method of making up for the defi-
ciencies in the available camera syntax. It was an
artistic syntax because it allowed the photogra-
pher “the same operations of the mind” in the
selection and arrangement of the elements of his
composition and the “same artistic treatment and
careful manipulation” as was available to artists
who worked in traditional media. In 1863,
Rejlander told the South London Photographic
Society:

The same way a painter goes if he wishes to paint, a
photographer must go if he wishes to make a com-
position photograph. Thetwo go together; part here
to meet again. Fine art consists of many parts, and
a photographic composition commenced in this
manner must contain many parts in common with
art; and even where they part company,

photographic art does not stand still, but proceeds
and gathers other merits on another road, which,
though a more humble one, is yet full of difficulties,
requiring much thought and skill up to the last mo-
ment, when they [art and photography?] again con-
verge in the production of the light, shade, and
reflected light which have been predetermined (in
the sketch) all in general keeping, and (with) aerial
perspective [A.H. Wall's parentheses].¢'

Apparently Rejlander never committed himself in
plain language tothe ideathatafinished combina-
tion print could be considered a work of art on the
level of painting, but only said, as quoted above,
that the methods were analogous. Henry Peach
Robinson had already been more forceful on this
point. Speaking to the Photographic Society of
Scotland in March of 1860, Robinson had con-
tended that “the means of producing pictures in
our art [photography] are as good as those of pro-
ducing paintings in Raphael's time; and nothing
but a deep and earnest study is required to make
our pictures rank with the works of the most
famous men.”

FIG. 48 OSCAR G. REJLANDER, The Two Ways of Life, 1857.
(Courtesy, The Royal Photographic Society of Great Britain)
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In the same lecture Robinson compared the
combination printer to the resourceful Greek
painter Zeuxis, who for his picture of Helena chose
five of the most beautiful women in the town of
Crotonaand painted from the best parts of each.%?
Yet Robinson insisted that the restuls of all this in-
genious electicismbe plausibleand truetonature.
The following is from his book Pictorial Effect in
Photography:

The photographer must not let his invention tempt
him to represent, by any trick, any scene that does
not occur in nature; if he does, he does violence to
his art, because it is known that his finished result
represents some object or thing that has existed for
aspace of time before his camera. But any “dodge,”
or trick, or conjuration of any kind is open to the
photographer’s use so that it belongs to hisartandis

not false to nature [Robinson’sitalics]. If the dodges,
tricks, etc., lead the photographer astray, so much
the worse for him; if they do not assist him to repre-
sent nature, he is not fit to use them. It is not the fault
of the dodges, it is the fault of the bungler.?

In Robinson’s mind, nature was the standard,
although nature was nothing much when seen at
random. Nature improved considerably if one
could find the right physical point of view, and it
improved even more if one could select and com-
bine its best features. Taking nature apart, mixing
it around, then putting it back together in a more
pleasing package was for Robinson no violation of
Naturalism. But a quick survey will tell you that in
many of Robinson’s combination prints the
package looks as if it is coming unwrapped.
Sometimes the seams between figures are ap-
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Spirit of the Mother

Joint of the Two Sheets
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3
FIG. 49 Sequence of printing, as reconstructed from Rejlander’s account:
1. Old Hag 6. Sirens 10. Sage 14. Mercy
2. Bacchante 7. Gamblers 11. Good Youth  15. Mental Application
3. Murder 8. Complicity 12. Religion 16. Industry and Handcraft
4. Repentance 9. Disobedient Youth 13. Knowledge 17. Married Life

5. lIdlers

The sequence for 13 through 17 is unclear. After all the figures were printed, the background was
begun. The two pillars and lions were printed first, then the archway, landscape, curtains and fringe.
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FIG. 50
HENRY PEACH ROBINSON, When Day's Work
is Done, 1877.

The Robinsons shown in Figs. 50-56 are
modern prints made on studio proof paper
(P.O.P.) from the original negatives.

(Courtesy, John Buck, Photographic Collections Ltd./Harry
Lunn, Graphics International Ltd.)

parent, and sometimes the figures pop out from
the background as figures often do in the paint-
ings of Robinson’s Pre-Raphaelite contem-
poraries. Even in the more nearly perfect prints
the objects represented appear incongruously
mixed. The pictures look ready to fly apart.

For example, although not all the seam loca-
tions are obvious, the details in When Day's Work
is Done (1877) are somehow incompatible. The
reason may not be apparent at first, but after you
examine the bucketsin the lowerrighta momentit
suddenly dawns on you that their perspective is
not consistent with their position in the print.
Given the wide field of view in the photograph, the
buckets should be slightly elongated—at least
they would be had the picture been taken all at
once. Instead, they look as though they had been
photographed at or near the center of the cam-
era’s optical axis, in the center of the field of view.
The seam around the buckets is also visible, but
their perspective flaw is what gives the clue to the
picture’s overall oddity. We can see Robinson’s
procedure more clearly in the sequence of nega-
tives used in Bringing Home the May (1862). The
picture again takesin a wide field of view, but each
pair of figures was photographed head on. Conse-
quently, the final combination does not have one

FIG. 51 HENRY PEACH ROBINSON, Bringing Home the May, 1862.
(Courtesy, Buck/Lunn)
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head-on point of view but several: As we examine
it we have the vertiginous sensation of our point of
view sliding back and forth as we shift our atten-
tion among the picture’s various parts. The pic-
ture moves us horizontally, the same way the
perspective treatment in many Renaissance
paintings lifts us as we switch our attention from
foreground to landscape background. The dif-
ference is, among other things, that Renaissance
perspective takes us to heaven, or at least to the
mountaintop, while the best Robinson can do is
knock us sideways. In terms of perspective, Bring-
ing Home the May should be viewed in sections,
unrolled like a scroll. The effect of sliding perspec-
tive can also be found in The Two Ways of Life.

Thisinconsistent perspective produces another
result: It makes the details in the picture seem to
lie on staggered planes. The picture space lacks
homogeneous volume and might remind us of a
series of stage flats with painted figures. A surpris-
ingly small perspective disparity is enough to
generate this illusion. The illusion persists even if
the lighting in the pictureis uniform and the seams
concealed.

Because we often see only the defects in com-
bination prints, we tend to forget that behind all
the earnest art-making lay the syntactical problem
of collodion photography’s often faulty way of
representing the world. Because by now we ac-
ceptthelook of the syntax, we are notbothered by

FIG. 52

FIGS. 52-56

Prints from five of the nine negatives used in
Bringing Home the May.

(Courtesy, Buck/Lunn)

FIG. 53
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or even particularly aware of photography’s in-
herent distortions unless they are extreme. But
the photographically naive 19th-century eye
found the syntax’s gaps and distortions harder to
ignore, as Lady Eastlake’s essay revealed. During
the 1850’s John Ruskin, whom Robinson lion-
ized and frequently quoted, and who was certainly
the century’s most influential art critic, called for
art to be minutely faithful to the ocular ap-
pearance of things and then complained about
the ways photography was unfaithful, especially
inrecording highlight and shadow tones. Because
of the prevalence of such complaints, it is not
enough simply to say that Robinson’s pictures
ooze sentimentality and are derived from stock
19th-century notions of composition and subject.
There is more to them. Robinson was trying in his
combination works not only to make photogra-
phy into an art but also to make it an art that “look-

FIG. 54

FIG. 55

FIG. 56

ed right” according to the tastes of his time. This
meant correcting the faults of the standard
syntax.®*

One of the best examples of attempted syntac-
tical correctionisRobinson’s famous combination
print Fading Away (1858), in which all the planes
in the interior portion of the picture are in focus
and both the dark interior of the room and the
clouds outside the window are properly exposed.
To mid-19th-century photographers, Fading
Away’s syntactical characteristics of simulta-
neous tonal balance and deep focus must have
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been as shocking as was the picture’s morbid sub-
ject. They made the photograph look more like
normal visual experience or, if you prefer, more
like the model of normal visual experience
presented in Academic painting. If Fading Away
had been taken on one negative, the sky would
have come out blank white, the focus and the
modeling of the figures would have been far less
under control, and the critics could have grum-
bled about how “unnatural” the result was.

The syntactical correction in Fading Away is
considerably more successful than the obviously
bungled job in Bringing Home the May, but the
results can nevertheless be picked apart im-
mediately by modern eyes: The perspective is
slightly disjointed—a fact notlost on 19th-century
critics—but it is above all the tonal balance of ex-

terior and interior that makes Fading Away seem
photographically implausible today. If this is so, it
is mostly because our expectations and our sense
of the norm changed as we became saturated with
the experience of photographs and accustomed
to their often tonally imbalanced way of present-
ing the world. Photography has coaxed us into
meeting it halfway. Above and beyond the ob-
vious defects in many of Robinson’s prints, our
conditioned response actually makes it difficult
for us to see that what Robinson was after was
greater plausibility to 19th-century eyes.

Peter Henry Emerson, who became Robinson'’s
bitter rival, also worried about the problem of
making photographs “look right,” but he ap-
proached it, as we will note later, in an entirely dif-
ferent manner.

FIG. 57 HENRY PEACH ROBINSON, Fading Away, 1858.
(Courtesy, The Royal Photographic Society of Great Britain)
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FIG. 58
HENRY PEACH ROBINSON, Stormy Weather,
before 1894.

Robinson was still making combination prints in
1890s. In this case, the technique allowed him
to freeze action in both figure and background
while also maintaining depth of focus. He ap-
parently used a lens of long focal length for the
background negative and a lens of shorter focal
length for the foreground: The perspectives do
not match. The reproduction is from the 1894
album of gravures published by the Photo-Club
de Paris (see Plates 14-34).

(Courtesy, Ars Libri, Boston)

Composite Montage

The combination prints of Rejlander and Robin-
son doubtless helped inspire the montages
created by commercial photographers, many of
whom had no pretensions about keeping illusion
plausible (Figure 59).

The Notman Studios were famous for their
composite montages. These began with a sketch
showing the poses of individual figures, who were
then brought into the studio and photographed in
appropriate scale. The separate prints were cut
out and mounted on a cardboard sheet. An artist
then drew in accessories and background details.
Finally the whole composition was rephoto-
graphed, and the resulting master negative was
used to make prints, which were often colored by
hand. This is how Notman memorialized the
skating carnival held in Montreal in 1870 in honor
of the visiting Prince Arthur (Plate 13). The fore-
ground and the near-middle-distance figures are
photographed, the background is painted. Com-
bining painting and photography was considered
anathema by Rejlander and Robinson.

FIG. 59

ANONYMOUS. A montage of albumen portraits,
pasted together and then rephotographed.
(Rodger Kingston Collection)






The Beginnings of Modern
Printing Papers

We have been looking at the major early camera
and printing processes based on the photochem-
istry of silver salts. Nonsilver systems were also
tried during the early years, and we will deal with
some of them presently. What follows is a brief
summary of post-albumen silver printing papers.

The alliance between the chickens and the
photographers remained in effect for some forty
years, even though by today’s standards albumen
paper was almost as much bother to use as was
the collodion wet-plate negative. The photogra-
pher or his assistant had to silver and then fume
the paper, wait for it to dry, and then give it an ex-
posure that in dull weather might take several
hours or in extreme cases, with dense negatives,
even days. The practice of fuming albumen paper
with ammonia vapor to increaseits printing speed
and contrast was introduced at the end of the
1850’s by Henry Anthony. Presensitized albu-
men papers eventually became available, but
they were relatively expensive and had to be used
within a week or so after purchase.

It was only with the introduction of presensi-
tized gelatin emulsions that a real change in the
way silver prints were made began to take place.
The first successful gelatin dry plates for use in the
camera were made by Dr. Richard L. Maddox in
1871 and were made commercially practical two
years later by John Burgess.

The Liverpool Dry Plate Company offered their
first gelatin-coated silver bromide printing paper
in 1873. Unlike albumen paper, in which the ex-
cess of silver nitrate caused the image to appear
during exposure, this paper had an excess of
bromide and the image was brought out by
development. Bromide paper was far more sen-
sitive than albumen paper and could be exposed

by artificial light. Even so, it was a number of years
before bromide papers really caught on. By
1886, after the introduction of machines for
coating emulsions onto paper inrolls, developing-
out bromide papers began to come into general
use for printing with artificial light and for making
enlargements.

In the early 1890’s albumen finally lost its role
as a printing-out paper to the new printing-out col-
lodion silver chloride and gelatin silver chloride
presensitized papers, known in America under
the general name Aristotype. Kodak put out a
popular printing-out gelatin silver chloride paper,
called Solio, in 1892.

Amateur photography grew at a tremendous
rate during the 1880’s and 1890’s. The amateurs
were among the first to switch to the new printing
papers, but by 1900 most professionals had also
given up printing on albumen (the great French
documentary photographer Eugéne Atget was
one exception).

Several developments brought on the amateur
movement. The introduction of dry plates was the
firstand the mostimportant. Dry plates put an end
to the inconveniences of the collodion process,
and their far greater sensitivity made “snapshot”
photography possible. In 1884 George Eastman
introduced the first practical roll-film system, and
four years later, the first Kodak camera. With the
Kodak, anyone could practice photography witha
minimum of preparation or trouble. The Kodak
was sold containing film for 100 exposures; it was
sent back to the dealer or to the Eastman factory
for processing and printing and a fresh load of
film.

As amateur photography began to spread,
manufacturers sought easy-to-use products to
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suit the new market. Among the most successful
of the new products were the “gaslight” papers.
One of the first to come on the market was Velox,
in 1893. These gelatin papers, containing silver
chloride, were less sensitive than bromide papers
and could be handled easily in dim light. They
were printed with the gaslight turned high and

FIG. 60

Aristotype, 1890'’s. Gelatin silver chloride, print-
ing-out “Aristotypie” paper was first manufac-
tured by Paul Eduard Liesegang, of Dusseldorf,
in 1886. Others followed suit. After printing,
Aristotypes were usually toned in a solution of
potassium chloroplatinite. Sometimes a gold
chloride toning bath was used instead, and
sometimes both platinum and gold baths were
used. The prints are generally warm black to
blue-black in color, although brown tones were
possible. Aristotypes are often hard to tell apart
from platinum prints. If there is even the slightest
sheen in the highlights, the print is more likely to
be an Aristotype.

by the light of an ordinary lamp,
by gaslight, or by daylight, print-

making is easy

With VELOX

paper. Requires no dark

room and renders exquisitely
soft, platinum-like effects.

NEPERA CHEMICAL CO.

Division of the General Aristo Co.

Nepera Park,

For sale by all
N. Y.

FIG. 61

Advertisement for Velox, 1900. The Nepera
Chemical Company later became part of East-
man Kodak. Velox prints are usually blue-black,
but the color varies according to the developer.
Sepia tones could be gained by adding potassi-
um alum to the fixer or by bleaching the image
and then “redeveloping” it in sodium sulfide.
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developed and fixed with the light turned low.
Velox was the subject of an intense advertising
campaign aimed principally at amateurs, and the
paper was an enormous success. One reason was
that Velox (and the bromide papers) could be
manufactured in various contrast grades to suit
the widely varying negatives the amateurs pro-
duced.

A characteristic of the old gaslight and bromide
papers, which helps in distinguishing them from
the earlier albumen papers, is that over the years

their shadow tones tend to become bronzed and
metallic. This can also happen with albumen
papers, but usually not as much.

The developing-out silver bromide, silver
chloride, and combination chlorobromide papers
(first described by Jospeh Eder in 1883) that ap-
peared after theintroduction of the dry plate were
the direct ancestors of the modern commercial
papers sold today.

For further information, see the list of recom-
mended reading at the end of the book.






Nonsilver Processes

Cyanotype

During the 1840’s a great many photographic
printing processes were developed as the nature
ofthe photochemical reaction was explored. Most
were short-lived. They included, in addition to
those already mentioned, the catalysotype,
chromatype, chrysotype, amphitype, anthotype,
energiatype, fluorotype, and cyanotype.®® Only
the cyanotype, invented by Sir John Herschel,
proved to be of real value.

Herschel had discovered the use of sodium
thiosulfate as a fixer. He was the first to employ the
terms positive and negative to describe the steps
in the photographic process. He was an early ex-
perimenter with photography on glass and he
conducted a great many other photochemical in-
vestigations. Yet photography was only a minor
part of thisremarkable man’s work. His real fame
was as an astronomer. Among his many achieve-
ments, Herschel discovered 525 new stellar
nebulae, made a chemical analysis of the solar
spectrum, studied terrestial magnetism, in-
vestigated the effect of the Earth’s orbit on
climate, and even managed to survive a photo-
graphic portrait session or two with the formidable
Julia Margaret Cameron.

Herschel was also the first to discover the
photosensitivity of ferric (iron) salts. On June 16,
1842, Herschel read to the Royal Society a paper
entitled, “On the Action of the Rays of the Solar
Spectrum on Vegetable Colors, and on Some
New Photographic Processes.” The new pro-
cesses, for which Herschel coined the names
cyanotype and chrysotype, were mentioned only
at the end. The first part of the paper was about
flowers. Herschel had conducted a long series of

experiments on the bleaching effect of light on the
juices of various flowers. Later called anthotype
(from the Greek word for flower), these processes
provedto be of no practical photographic value. In
most cases, it took weeks to complete a printing-
out exposure on paper treated with juices from
suitable plants (Herschel complained that the
gloomy English weather of 1841 had delayed his

FIG. 62

SIR JOHN HERSCHEL, cyanotype of peacock
feathers, 1845.

(Gernsheim Collection, Humanities Research Center, Uni-
versity of Texas at Austin)
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experiments), and the resulting images were not
permanent.

After describing his experiments with flowers,
Herschel went on to announce one of the simplest
yet most important discoveries in the history of
photography: that on exposure to light ferric salts
become reduced to the ferrous state, and that the
ferrous salts so produced can combine with or in
turn reduce other salts to create an image.

For his cyanotype (later known also as the
blueprint or ferroprussiate process), Herschel
coated paper with either ferric chloride or ferric
ammonium citrate, and potassium ferricyanide.
When exposed to light under a negative, the
paper printed out a blue, positive image, which
turned a deeper blue on drying after first being
washed in plain water. Herschel worked out a
number of variations of this basic process. In one
he sensitized paper with ammonium citrate alone
and exposed it to light under a positive. Develop-
ment with potassium ferrocyanide produced a
direct-positive image.

In his chrysotype process, Herschel sensitized a
sheet of paper with ferric ammonium citrate,
contact-printed it, and developed the image in a
weak solution of gold chloride. The ferrous salts
created by exposure to light in turn reduced the
gold, which precipitated as a purple deposit over
the image in proportion to the original exposure.

Two months later, in a postscript to his original
paper, Herschel pointed out that ferrous salts can
also reduce silver to its metallic state. This
discovery became the basis of brownprint, or
kallitype, processes.

Herschel used his cyanotype technique as a
quick way to make copies of his notes and calcula-
tions. Anna Atkins used it for botanical studies: In
1843 she produced the first part of what eventu-
ally became the three-volume (very) limited edi-
tion, Photographs of British Algae: Cyanotype
Impressions. She laid her specimens over paper
sensitized for cyanotype and made contact
prints.®®

The cyanotype process soon fell into relative
disuse, although Le Secq useditinthe 1850’sand
experiments with ferric salts did continue and new
formulas were published. A Parisian firm, Marion

& Cie., made a cyanotype paper for producing
blue images in the 1860’s, and in the 1870’s
marketed a new paper for blueprinting, probably
a modification of their earlier one, called Papier
Ferro-Prussiate. Engineers and draftsmen soon
took it up as a method for copying drawings and
specifications, a task for which paper of its type is
still used today.

The real drawback that prevented the adoption
of cyanotype for regular photographic use was its
bright blue color; yet the simplicity and cheapness
of the process made it popular with turn-of-the-
century amateur and professional photographers
as a quick way to proof negatives. Many photogra-
phers, Alvin Langdon Coburn for one, got started
in photography by printing their negatives on
home-coated cyanotype paper.®” Many cyano-
type snapshots, postcards, amateur stereos, and
even entire family albums exist, and they often
have a special charm that reflects the casual and
completely unpretentious way the process was
used. But amateur photographers who intended
to become professionals were admonished not to
show up carrying cyanotypes. As for the aesthetic
oppositon, Peter Henry Emerson summed it up
without wasting any breath in his book
Naturalistic Photography:

. no one but a vandal would print a landscape in
red, or in cyanotype.

The Problem of Permanence

The fading of photographic images was one of the
most serious difficulties the early photographic
experimenters faced. At first the problem was
simply to find a way to remove or desensitize the
unreduced, still-sensitive silver salts remaining
after the image had been developed or printed-
out. It soon became clear, however, that even
though sodium thiosulfate supplied the answer,
traces of thiosulfate in the image could in the long
run create new difficulties. The silver image turn-
ed out to be susceptible to certain slow chemical



NONSILVER PROCESSES 69

.-/"\

FIG. 63
A demonstration of photographic fading. From
Punch, 1847.

changes that in time could destroy it. The
magazine Punch satirized the problem in 1847:

Behold thy portrait—day by day,
I've seen its features die;

First the moustachios go away,
Then off the whiskers fly. . . .68

Photographers quite naturally were concerned.
The general public came to expect that photo-
graphic prints would fade, and the issue even
reached the attention of Prince Albert, who
helped pay the expenses of a committee set up by
the Photographic Society of London in 1855 to
study the problem of permanence. The Fading
Committee presented its findings in the
November 1855 issue of The Photographic
Journal.®® The committee concluded that among
the causes of fading were: incomplete washing of
prints; the use of an exhausted fixer or one con-
taining an excess of sulfur; hygroscopic pastes
used for mounting prints; and moisture and sulfur
in the atmosphere. By a vote of five to two, the
committee alsorecommended that prints be gold-
toned to increase their permanence. All agreed
that no photograph had much chance for survival
in London’s thickly polluted air.
Yetphotographersstill found that after even the
most thorough fixing, careful toning, and pro-
longed washing prints still might show signs of
impermanence. Therefore, during the 1850’s a
search began for ways to replace silver with more
stable materials. The carbon transfer process was
the most successful of the many pigment tech-
niques which resulted. Until the introduction of

platinum papers, it was the method most widely
used to make permanent photographic prints.

Dichromate Processes: Carbon Printing

In 1839, a Scottish photographic experimenter
with the euphonious name of Mongo Ponton, who
also happened to be the Secretary of the Bank of
Scotland, had found that paper coated with
potassium dichromate—then called bichromate
—was sensitive to light. (Whether Ponton knew it
or not, the sensitivity of chromates had in fact
been observed in 1832 by Gustav Suckow.)
Ponton had been experimenting with silver
chromate when he made his discovery. Since at
that early date there were no photographic jour-
nals, Ponton published his results in the July
1839 issue of The Edinburgh New Philosophical
Journal, where it appeared immediately after a
remarkably detailed article describing the course
of action to take in the event of losing your rudder
during a storm at sea.

A year later (1840), the French physicist
Edmond Becquerel discovered that the sensitivity
of the dichromate could be increased if the paper
were first coated with starch paste, and from this
he concluded that the sensitivity of dichromates
depended on the presence of organic matter.

In 1852, William Henry Fox Talbot found that
normally soluble colloids, such as gum arabic and
gelatin, become insoluble when mixed with
potassium dichromate and then exposed to light.
Tanning or hardening are two terms often used to
describe this action. Talbot used the phenome-
non as the basis for an etching resist in a process
he called photoglyphy.

Alphonse Louis Poitevin patented the first car-
bon process in 1855. Poitevin was a French civil
engineer who had once worked for his govern-
ment in the National Salt Mines.”! His simple but
important contribution was to add pigment to the
colloid-and-dichromate mixture. The pigment
was usually carbon black; hence the name, car-
bon process. Poitevin coated paper with a com-
bination of gelatin (or other colloids such as
albumen or gum arabic), dichromate, and pig-
ment. When it dried, he exposed it to sunlight in
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FIG. 64

MONGO PONTON, a photogravure from the
Yearbook of Photography 1881.

(Gernsheim Collection, Humanities Research Center, Uni-
versity of Texas at Austin)

contact with a negative and then developed the
image in warm water. The gelatin in the shadow
areas was made insoluble by the chemical reduc-
tion of the dichromate during the exposure. The
shadows thusresisted the waterand retained their
pigment. In the lighter tones, protected under the
dense areas of the negative, the still-soluble gela-
tin could be washed away, carrying the pigment
with it.

In 1856, a French nobleman and art patron,
the Duc de Luynes, offered several medals and
prizes for improvements in photography, among
them an award of 2,000 francs for the best
method of producing permanent photographic
prints. In the next few years, partly as a result of
this, at least eight different carbon processes were
announced, all based on the principles outlined
by Poitevin but differing somewhat in materials
used or in the working details.”

In the preface to the prize offer, H.V.Regnault, a
chemist and chairman of the Paris Photographic
Society, wrote:

Of all the elements with which chemistry has ac-
quainted us, carbon is the most permanent, and the
one which withstands most all chemical reagents at
the temperature of our atmosphere . . . If we could
therefore make it possible to reproduce
photographic images in carbon we should have a
basis for their permanency, as we now have in our
books, and that is as much as we may hope for and
wish.”?

When they finally presented the awards, in 1859,
the judges found it impossible to single out one
superior technique; so they divided the honors.
John Pouncy won a silver medal for his process of
gum printing. Two Frenchmen, Henri Garnier and
Alphonse Salmon, shared a silver medal for a pro-
cess in which they sensitized paper with ferricam-
monium citrate, exposed it under a transparent
positive, and covered it with dry, powdered pig-
ment, which then stuck only to the unexposed
areas, creating a positive image. Poitevin won a
gold medal, even though appparently he had not
bothered to enter the contest. The judges felt that
Poitevin deserved a reward as the original source
of all the carbon techniques.

More Problems. Despite the medals and
prizes, all the earlycarbon processes were lacking
in one important respect: They could not easily
produce prints showing a good continuous grada-
tion of tones. The middle and lighter tones were
usually lost. At first, the cause was thought to be
the impossibility of getting as fine a particle
deposit with pigments as with reduced metallic
silver. But the real reason was discovered in
France in 1858 by the Abbé Laborde. He noted
that the sensitive coating had two distinct sur-
faces: an outersurface that wasin contact withthe
negative during printing and an inner surface that
was in contact with the paper. Laborde found that
the insolubilization by light began on the outer
surface and worked down toward the paper. Inthe
intermediate tones it worked only part way down,
leaving an insoluble layer on top and a still-soluble
layer between it and the paper support. During



NONSILVER PROCESSES 71

development, the insoluble top layer lost contact
with the paper when the soluble colloid under it
washed away. The result was that the lighter part
of the tonal scale was lost. (See Figure 147 in the
technical section.)

One way to get around this problem would have
been to use a thinner coating and resort to multi-
ple printing to build up the tonal scale, as was
done in the later multiple-gum technique. But
multiple printing of this sort does not seem to have
occurred to anyone until Von Hiibl suggested it for
gum in 1898.7% Research focused instead on
finding a way to treat the dichromate-pigment-
colloid coating so that the insolubilization, the so-
called hardening, would proceed from the paper
up, instead of from the surface of the coating
down. In this way the insoluble layers of the
coating, no matter how thick, would always be in
contact withthepaperbase, andtheprint couldbe
developed without losing the full range of tones.

In 1858, having come to the same conclusion as
Laborde about the cause of the problem, Joseph
W. Swan attempted to secure middle tones by
coating a glass plate with a solution containing
lampblack, gum arabic, and potassium dichro-
mate. He exposed the plate in what must have
been a kind of copy camera, with an image froma
negdative focused on the sensitive coating through
the uncoated side of the glass plate. The experi-
ment failed, probably because of either too short
an exposure or a lack of adhesion between the
gum and the glass; but at least Swan was on the
right track.

In 1858-59, C.J. Burnett and William Blair,
working independently of each other, tried ex-
periments similar in principle to Swan’s. Each
coated paper with dichromate, pigment, and
gelatin or gum arabic. They exposed it from the
back, with the negative in contact with the un-
coated side ofthe paper. This method did achieve
middle tones; but because printing was done
through the paper, the paper’s texture interfered
with the fine details of the image.

The nextyear, 1860, AdolpheFargierrevealed
to the French Photographic Society a process in
which he coated a sheet of glass with gelatin,
dichromate, and pigment, and, after exposure

FIG. 65

ALPHONSE POITEVIN, a print from his book,
Traité de l'Impression Photographique sans sel
d’Argent, Paris, 1862.

The print was made by a “dusting-on” process
Poitevin patented in 1860. He coated glass with
ferric chloride and tartartic acid and exposed this
in contact under a negative. The parts of the
coating affected by light became sticky. Pow-
dered pigment, brushed over the image, adhered
only to the sticky parts. The image was then
transferred to paper (see John Towler, The Silver
Sunbeam, Morgan & Morgan reprint, pp. 281-86).

(Gernsheim Collection, Humanities
versity of Texas at Austin)

Research Center. Uni-
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from the front, added a thin coating of transparent
collodion such as was used in the wet-plate pro-
cess. He then soaked the plate in water and strip-
ped off the collodion film, which now carried the
pigmented gelatin with its soluble underside ex-
posed for development. After development, the
print was mounted—with the collodion side up
—on a sheet of paper. The process worked beau-
tifully, but it was far too difficult for general use.

Finally, in 1864, some nine years after Poitevin
announced the original carbon process, Swan
solved the tone-reproduction problem. In that
year he patented his carbon tissue and his carbon
transfer process, which he introduced commer-
cially two years later, in 1866. Swan’s process
underwent several modifications during the years
after its introduction. The final form was roughly
as follows:

The photographer purchased from Swan'’s
firm, or from any of the other firms that later pro-
duced materials for the process, a “carbon tissue”
—a paper coated on one side with a film of
pigmented gelatin. This was sensitized in a
dichromate solution before use and, when dry,
exposed to light with the gelatin side in contact
with a negative. The entire gelatin/pigment film
was then transferred to a second sheet of gelatin-
coated paper (containing no pigment) and the
original backing paper stripped off. It was devel-
oped in warm water, which dissolved the now-
accessible soluble gelatin, leaving the image visi-
ble in insoluble gelatin.

Some Carbon Printers. In 1866, Swan began
to sell the rights to the carbon process. Adolphe
Braun of Dornach (Alsace) bought them for
France and Belgium. Braun immediately built a
plant and began to publish reproductions of paint-
ings and Old-Master drawings. When possible, he
tried to match the color of the original by using
pigments of the same color in histissues. By 1868
Braun was producing 1,500 prints a day. He had
visited all the major European galleries and
photographed their most important paintings and
drawings.

Photographic editions of works of art had been
published before Braun, but nothing had been
done on quite the same scale or with such

technical success. Before the introduction of
photography, paintings and sculptures had usual-
lybeenreproduced as engravings or, beginningin
the 19th century, as lithographs. The more pre-
cise, facsimile quality of photographs, and
especially of carbon prints, gave the students and
historians far more accurate and comprehensive
information from which, in the absence of the
original works of art, they could learn and com-
pare. This was to have an important effect on the
whole methodology of art history. It allowed in-
terest to focus on the actual painterly aspects of a
work—on qualities of handling and surface that
could never be communicated by the syntactical
system of an engraved or lithographed reproduc-
tion. Most older public and university libraries
own art reproductions made by the carbon print-
ing process.

FIG. 66

ADOLPHE BRAUN, carbon print of Michel-
angelo’s Prisoner.

(Courtesy, Richard Benson)
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FIG. 67

Developing a carbon print, line engraving from
Walter E. Woodbury’s Encyclopedic Dictionary
of Photography, 1898.

Franz Hanfstaengl, a photographer and art
publisher in Munich, bought the German rights to
Swan’s process. Hanfstaengl had switched from
lithographic to photographic art reproduction in
1853. TheHanfstaengl concernisstillin business
in Munich and is today the only remaining manu-
facturer of carbon-printing supplies.

T. &R. Annan, of Lenzie, bought the rights for
Scotland. Thomas Annan was a friend of David
Octavius Hill and photographed Hill's com-
memorative painting of the founding of the Free
Church of Scotland, The Signing of the Deed of
Demission, which Hill finished in 1866, more
than two decades after he started. This painting
became the subject of Swan'’s first commercial
edition of carbon prints. Using Annan’s negatives,
Swan made prints in three sizes, 1,000 copies of
each. The largest size was 48 x21 % inches.

Soon after Annan took up the carbon process
he was chosen by the Glasgow City Improvement
Trust to make a photographic record of that city
before certain areas were torn down for renewal.
He worked on the project from 1868 to 1877,

when the Trust published for its members a
limited-edition collection of forty of Annan'’s
photographs, printed by carbon. The group of
photographs documents the streets and the
dreary, closed-in slums of Glasgow, and is one of
the earliest attempts to use photography to show
the effects of the industrial revolution on urban life
(Figure 69).

In 1868, the Autotype Printing and Publishing
Company was founded in London. The company
began to manufacture and sell materials for car-
bon printing and to print editions and fill individual
orders from photographers. Carbon prints are
often referred to as Autotypes.

The Carbon Look. For reasons shown in the
technical section of this book, the subtlety of the

FIG. 68
W. & D. DOWNEY, carbon print, The Misses

Dene.
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tonal scale and the whole appearance of the well-
made carbon print is quite remarkable. Yet car-
bon prints can be difficult to identify. The print will
look much like any long-scale silver photograph,
but there should be nosignofthe chemical deteri-
oration that can occur in silver prints. Carbon
prints can be any color; so if the color in the print
you are looking at is not one of the familiar ones
associated with silver, the print may be a carbon.
Under a magnifier you will see no grain or
mechanical halftone pattern, but the surface may
appear speckled with particles of pigment or dust
lying between the paper base and the thin gelatin
film. If the print is held at an angle against the light
the surface will show a gloss, but usually this will
appear more in the shadows than in the highlights
(see the chapter on Woodburytypes). Glossy
albumen prints and other glossy silver prints, on

FIG. 69
THOMAS ANNAN, No. 118 High Street, carbon
print.

the other hand, will be glossy all over, even
though at first the gloss is more obvious in the
shadows. On some early or flawed carbon prints
there may be image areas where the gelatin film
has wrinkled slightly.

A modification of the carbon technique called
the carbro process is described in the technical
section.

Gum Printing: Early Experiments

The gum dichromate and the carbon transfer pro-
cesses had a common origin: the need to find a
method for making permanent prints. Both pro-
cesses were derived from the same series of
discoveries: MongoPonton’sdetectionin 1839 of
the light-sensitivity of dichromates; Talbot’s
discovery in 1852 (or earlier) that normally solu-
ble colloids such as gelatin and gum arabic lose
their solubility when mixed in solution with a
dichromate, dried, and exposed to light; and final-
ly,in 1855, Poitevin'sidea of addingto the colloid
a suitable pigment. All the early techniques de-
rived from Poitevin’s work, includingwhatwe now
call the gum process, were first given the general
name carbon processes, since carbon black,
because of itspermanence, was the pigment most
often used. The term carbon print later came to
mean specifically the carbon transfer process in-
troduced by Swan.

In 1858 John Pouncy, an English professional
photographer, began to experiment with a pro-
cess in essence the same as that outlined by
Poitevin. He settled on the use of gum arabic,
though, as the colloidal vehicle for the dichromate
and pigment. Pouncy coated paper with a solution
containing pigment, potassium dichromate, and
gum arabic. When the coating was dry he ex-
posed it in contact with a negative and then
developed it in water, which washed the soluble
gum away and left the insoluble gum holding the
pigment, in this way forming the image.

Pouncy was keenly aware of the financial
reward that could be in store for the person who
first came up with a really workable method for
making permanent prints in pigment—a method
that could give image resolution and a tonal scale
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equal to that of silver prints. The Photographic
News of March 5, 1858, went so far as to state
that when such a method was perfected “the
abominable process [silver] at present employed
will be swept away, and superseded by another,
which will satisfy both artist and chemist.”

Pouncy started a publicity campaign forhispro-
cess, but, since he was unwilling to give any
details, rumors began that it was nothing but a
hoax. He displayed some specimen prints at the
Photographic Society in Londonin April of 1858.
The prints were criticized for their inferior tonal
scale, and Pouncy for his refusal to give the details
of his method. Pouncy returned to the Society in
December, but again failed to give a satisfactory
description of how he worked what had been
characterized as potentially “one of the greatest
discoveries photography has ever known.””>

Pouncy was reluctant to reveal anything about
his processbecause he was atthat time entered in
the contest for the Duc de Luynes prize for the
best method of making permanent photographic
prints. Most likely he was also reluctant because
he knew that his technique was really no different
from the one Poitevin had already patented.
Nevertheless, under the sponsorship of Thomas
Sutton (editor of the biweekly Photographic
Notes), Pouncy undertook to sell subscriptions to
his process at a shilling each: When he had raised
a specified sum he would release the details to his
subscribers. Prince Albert headed the subscrip-
tion list. Unfortunately, Pouncy appears to have
been the sort of man destined totravel through life
spreading disgruntlement, and the affair did not
turn out to everyone’s satisfaction. One unhappy
subscriber complained of being

rather crestfallen, when expecting to receive a
“Pamphlet” with full particulars, at finding that half a
sheet of indifferent (letter-size) paper was sent, with
extra wide margins, sufficed to contain all the
“would-be patentee” has thought fit to divulge to his
subscribers. It approximates most to the directions
usually to be found on packets of patent starch, bak-
ing powder, &c. | may add, the proportions and
mode of applying are rather vague . . . whilst the
“vegetable carbon and the particular kind of paper”
are never alluded to; but a separate circular states
they can be purchased from the inventor.™

Despite the considerable ill will Pouncy managed
to generate in England, the French Photographic
Society awarded him a silver medal in the Duc de
Luynes competition—not for originating the pro-
cess he showed, but for excellence in manipula-
tion. Yet Pouncy persisted in claiming the honor
of having invented the carbon process. In fact
most historians give him credit at least for being
the first in England to make prints in gum. Yet
even that is contradicted by Pouncy’s irate former
apprentice, W. Portbury, who wrote to The Photo-
graphic News in 1860:

Sir:

It appears to me that those who are most tender
when their own interest is affected, are most
unscrupulous towards others. How very consistent
of Mr. Pouncy to complain of having his “brain
sucked” when he was not the originator of the Car-
bon Process at all; for the action of the bichromate
salt, with organic matter influenced by light, was
known long before he dabbled with it. But if there is
any merit in applying a known principle, | can cer-
tainly claim it, having produced the first picture by
the process, and also those Mr. Pouncy triumphant-
ly exhibited to the Photographic Society, and at
Paris; though being his apprentice at the time, my
name was never heard in connection with the affair.

I have troubled you with these few lines, thinking
it may interest you slightly to know the truth.

Yours, respectfully,

W. Portbury.””

In any case, although the basic gum process was
known by the end of the 1850’s it did not comein-
to wide use until many years later. The main
reason was the clear superiority of Swan’s carbon
transfertechnique of 1864 for reproducingin pig-
ment, in a relatively foolproof operation, all the
fine details and tones of a negative. Transfer was
thought to be a necessary step for successful, full-
tonal-scale work with a pigment process, and so
gum printing—not being a transfer process—was
more or less ignored until rediscovered by the Pic-
torialists in the 1890's.
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Platinum Printing

Sir John Herschel announced at a meeting of the
British Association at Oxford in 1832 his
discovery that certain platinum compounds, in
the presence of organic matter, could be reduced
by the action of light. Twelve years later, Robert
Hunt described in his book Researches on Light
(1844) his own experiments with platinum. Hunt
coated paper with ferric oxalate and platinum and
observed that the combination darkened on ex-
posuretolight. He did not discover, however, that
you had to develop the image for the full effect.
It was not until some thirty yearsafter Hunt's ex-
periments that William Willis was able to perfect
and patent a platinum process. Willis was the son
of a British engraver, William Willis Sr., who
himself had invented a printing technique using
potassium dichromate and aniline, known as the

Willis Aniline Process. Willis the younger took out
his first patent on the platinum process in 1873
under the optimistic and misleading title, “Perfec-
tion in the the Photo-Mechanical Process.” New
patents on modifications followed in 1878 and
again in 1880. Willis formed the Platinotype
Company in the fall of 1879 (platinum prints are
often referred to as Platinotypes) and began to
market his papers the following year. He sold
licenses at five shillings each to photographers—
both professionals and amateurs—who wantedto
usethe process, and then sold them the materials.
Twelve sheets of 10x12-inch paper cost six shil-
ling and sixpence. By the end of the decade,
licenses were no longer required.

Two Austrian army officers, Giuseppe Pizzighelli
and Baron Arthur von Hiibl, further refined the
platinum process and worked out methods for
photographers who wanted to prepare their own

FIG. 70 Platinum print. A Bertillon Measurement photograph (see Gernsheim, The History of Photogra-
phy, p. 516) made for the New York Police Department in 1908. The subject is Albert Johnson, alias
Albert Jones. Crime: dishonest employee. (Rodger Kingston Collection)
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platinum papers. They published their findings in
1882 in Die Platinotype, muchtothe annoyance
of the Platinotype Company, which tried to
discredit their formulas. Their work was translated
into English and published in The Photographic
Journal the following year and helped popularize
the process.”® Pizzighelli later devised a printing-
out platinum technique.

When exposed to light, ferric (iron) salts are
reducedtothe ferrous state. In a suitable develop-
ing agent, these ferrous salts can in turn reduce
platinum salts to the metallic state. The platinum
processis based on these facts. Paper coated with
ferric oxalate and potassium chloroplatinite is
contact-printed beneath a negative. The ferric
salts become ferrous in proportion to the ex-
posure. The print is developed in potassium ox-
alate, which dissolvesthe ferrous salts and causes
the platinum to become reduced to the metallic
state. The image appears almost immediately.
The light-sensitive ferric salts remaining in the
paper are removed by clearing in dilute hydro-
chloric acid. The image then consists of pure

The PLATINOTYPE

Here is another interesting letter
ALSO UNSOLICITED

“Your paper is the cheapest I have
ever used. I would have it at double
the price.”

An old customer in New York says
““The paper is superb.”

SEND FOR ILLUSTRATED PAMPHLET TO

WILLIS & CLEMENTS
1624 Chestnut Street, Philadelphia

FIG. 71

The Platinotype Company later became Willis &
Clements. The ad is from The Photo-Miniature,
July 1901.

platinum—a metal that is extremely stable, hav-
ing the virtue of being unaffected by any but the
strongest combination of acids. A normal
platinum print will last as long as the paper on
which it is made.

Glycerin-Developed Platinum. This modifica-
tion of the platinum process allowed considerable
area-by-area control over the image. After ex-
posure, the print was covered with a layer of
glycerin and the image then brought out with a
brush dipped in developer. The viscosity of the
glycerin acted as a restrainer on the rate of
development and prevented the developer from
flowing. In this way it was possible to modify tonal
values. By using different developers, the print-
maker could bring out different colors (Plate 39).
After processing, platinum prints were often gold-
toned, again using glycerin in order to control the
rate of toning and confine the effect to certain
areas. Glycerin modifications became especially
popular toward the end of the 1890's.

The Platinum Look. Most platinum prints
have matte surfaces. They have a long-scale
tonality likethatofalbumen, but the matte surface
tends to soften contrasts more. The usual colors
vary from cool to neutral black to warm sandy
brown. The brown tones were made by adding
mercury to the sensitive coating or the developer
and/or by using the developer hot. The color also
has much to do with the chemistry and sizing of
the paperitself. After a while you begin to pick out
the special colors of platinum prints and in this
way learn to tell platinum apart from other matte-
surfaced images.

In platinum prints the image lies slightly in, as
well as on, the paper. You can see this if you look
at a print under a microscope. The physical rela-
tionship between the paper and the individual par-
ticles of metallic platinum gives the prints their
characteristic “tactility”—a word most people
come to use to describe them. This look can be
quite lovely, but it is like certain minor keys in
music: Youhearthemand right away they putyou
in a definite mood. Platinum prints often do the
same. The most beautiful ones make you takein a
deep breath, and then sometimes you hear your-
self let out a sigh.
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One of the best platinum printers was Frederick ~ match of subject and medium. Evans gave up
H. Evans, whose turn-of-the-century prints of  photography when platinum papers became un-
British and European cathedrals are a perfect  available during the First World War.

THE “CAMERA NOTES” IM-
PROVED GLYCERINE PROCESS
FOR THE DEVELOPMENT OF
PLATINUM PRINTS. A VERY
FULL ACCOUNT, INCLUDING
THE EXPERIMENTS MADE BY
JOSEPH T. KEILEY AND AL-
FRED STIEGLITZ. ILLUSTRA-
TED BY FACSIMILE REPRO-
DUCTIONS OF PRINTS BY THE
EXPERIMENTERS : s:33s:3¢

A very limited edition of the
above monograph has been
reprinted from ¢ Camera
Notes”” for those who desire
information concerning the
“ glycerine method ” and the
obtaining of color effects in
the development of platinum
prints. Copies may be had,
carefully packed, at $1.00,
net, per copy, post-free, from

FIG. 73

FREDERICK H. EVANS, platinum print of Ely

TENNANT and WARD Cathedral, southwest transept, 1899/1900.
289 FOURTH AVE. : NEW YORK Evan's platinum prints have a wonderful

luminosity. In his architectural work the texture
of the printing material often seems to match
FIG. 72 that of the subject; the viewer can almost feel the
From The Photo-Miniature, November 1900. stone walls. The strongest criticism ever made of
The account in question appeared in Camera  Evans was that his work was too perfect, and
Notes for April 1900. thus predictable and static.




Naturalistic Photography

Some Differences of Opinion

The introduction of platinum paper was a turning
pointin the art of photographic printing. Platinum
paper was more sensitive than the albumen
printing-out papers then in general use and it
allowed greater control over the contrast of the
image. Printing with platinum was easier, for the
most part, than printing with albumen. Thereason
Willis had begun to experiment with platinum was
its stability in the metallic state, and platinum
prints, unlike silver ones, were permanent. Not all
photographers switched to platinum—it was
more expensive than silver even then—but those
who did welcomed its soft tonal scale and slightly
subdued detail as an alternative to the glossy
albumen prints then common.

On the other hand, a questionnaire sent out to
professional gallery operators by one of the
photographic journals in the late 1870’s revealed
how important the quality of a glossy print surface
had been to many photographers, at least to pro-
fessionals. The questionnaire asked what the
photographers thought were the most important
improvements in photography since the wet-plate
negative. The response showed that, in addition
to retouching, the most important improvement
was the introduction of burnishing techniques to
give prints a still higher gloss.”™

Among those who did not subscribe to the ideal
of the glossy print were Thomas Sutton, who in-
veighed against them continuously in the
1850’s,80 and Edward Wilson, who in The
American Carbon Manual (1868) called the
glossy print definitely “vulgar.” But by far the
strongest attack against the style of printing
represented by glossy papers—and for that mat-

ter against the artificiality, indifferent craftsman-
ship, and often gross sentimentality of pictorial
photography as practiced in the last quarter of the
19th century—came from Peter Henry Emerson.
Emerson was the one most responsible for the ar-
tistic popularity of the new platinum papers. He
tied their use to a definite aesthetic ideal.

Emerson and the Physiological Syntax

Peter Henry Emerson was trained as a physician.
He took up photography in 1882, and that same
year showed a platinum print at the Photographic
Society of Great Britain’s annual exhibition. In
1886, after piloting a houseboat through the
waterways of the Norfolk Broads with T.F.
Goodall, alandscape painter, Emerson published
Life and Landscape on the Norfolk Broads. The
book contains forty mounted platinum prints and
is perhaps the most beautiful photographic book
ever produced using actual prints. In Emerson’s
later picture books his images were reproduced
by photogravure, but in a style that imitated the
platinum print.

Emerson began writing Naturalistic Photog-
raphy for Students of the Artin 1888. Published
the following year, it was a full-scale exposition of
ideas he had already developedin hislectures and
in articles in The Amateur Photographer. Natural-
istic Photography was an attack on the prevailing
theories of art photography, namely those con-
tained in H.P. Robinson’'s Pictorial Effect in
Photography (1869). It favored instead a theory
based on science and on the philosophy of the
Naturalistic school of painting. It is an unusual
book, in places incoherent and frustrating, in
others scathing and quite entertaining. For
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Emerson, staking out an intellectual position held
features in common with going to war. He roundly
denounced combination printing, dressed-up
models posing asthereal thing, and the academic
formulas of composition that Robinson had dia-
gramed in Pictorial Effect in Photography and
William Lake Price had promoted even earlier
in his Manual of Photographic Manipulation
(1858).

The central theme of Naturalistic Photography
was Emerson’s theory of selective “naturalistic”
focusing. Where Robinson had built his argument
on the accepted principles of artistic refinement
and composition, Emerson built his on physio-
logical principles. After reading Hermann von
Helmholtz’'s Physiological Optics (1867),
Emerson had reasoned that because the human
field of vision (as Helmholtz had shown) is distinct
only atthe point of “fixation” (when the image falls
on the relatively small central area of the retina)
the completely sharp and uniform photographic
image could not accurately represent the way the
world appears to the eye. Even when it falls on the
center of the retina, the image in the eye is not as
sharp as that produced by the corrected photo-

FIG. 74

PETER HENRY EMERSON, Gunner Working
Up to Fowl, 1885. One of the platinum prints
from Life and Landscape on the Norfolk Broads.

The exposure was long enough to allow some of
the reeds surrounding the boat to blow in the
wind, enhancing the “naturalistic "effect.

graphic lens. Emerson therefore encouraged
photographers to focus only on the main subject
of the photograph, making it ‘just as sharp as the
eye sees it and no sharper” [Emerson’s italics],
and let the rest of the image fall slightly out of
focus by not fully stopping down the lens.®! In this
way the photographic image could become more
like the physiological image.

To understand why he felt the two should be-
come alike, it helps to run down Emerson’s list of
isms. He did not believe Realism was possible.
Because of theinherent defects of thehuman eye,
one could never know, visually, what the world
was really like. The best one could manage was an
impression of things. It followed that art could
only be truthful to the extent that it represented
the true nature of impressions. According to
Emerson, only Naturalism and Impressionism
had truth as their goal. Both were concerned with
representing the world as seen, rather than
restructuring it falsely according to the canons of
Neoclassical or Romantic art. Emerson preferred
the term Naturalism because he thought it more
clearly set nature, and not the subjective in-
dividual, as the standard. He also believed that
physiological factors common to everyone played
the major role in forming visual perceptions, and
that this made purely subjective arguments in-
valid. Thus, everyone saw things in the same
“naturalistic” way, whether they were willing to
admit it or not, and general rules could be laid
down. Emerson argued that the rule in art was to
accept the natural characteristic of human vision
and to reproduce them, defects and all. This, in
Emerson’s scheme of things, was what the great
artists throughout history had always tried to do.

The idea that a sharp photograph was not con-
sistent with the way the world actually appears
had been proposed before. When Hugh Miller
wrote about Hill and Adamson, he described how
their photographic lens (an uncorrected one) was
sharp at the center of the field but dim and in-
distinct around the circumference. This brought
to mind Dr. Thomas Brown’s theory of attention, a
theory stating that we see clearly only what we
concentrate on, the remainder of the visual field
being only vaguely perceived. Miller thought that
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a photographic image from an uncorrected lens
was thus much like an image given by the eye.
This is not exactly what Emerson was talking
about, but it is not unrelated.

In 1853 Sir William Newton had suggested,
while addressing the Photographic Society of
London, that in a photograph used for artistic
rather than scientifice purposes—that is, for pro-
viding painters with studies—"the whole subject”
should be “a litte out of focus, thereby giving a
greater bredth of effect, and consequently more
suggestive of the true character of nature
[Newton’s italics].”®? Thisis different from Emer-
son’s naturalilstic focusing in that Emerson
wanted the principal subject clear, though
not precisely sharp, and the rest thrown slightly
out of focus, while Newton seems to have been
advocating that the entyire picture be out of
focus. But they share the desire to bring the
photographic image closer to what was con-
sidered the appearance of nature.

The defenders of the calotype had used a simi-
lar argument, although it had nothing specifically
to do with modifying focus. In the introduction to
the second part of Plain Directions for Obtaining
Photographic Pictures (1853), J.H. Croucher had
told how “Artists . . . very much preferthe proofs
from negatives taken on paper, which presentim-
ages of objects, with an exquisite blending of light
and shade, and a softer outline, more in accor-
dance with the appearances of nature.” In her
London Quarterly Review article, quoted earlier,
Lady Eastlake had supported Newton's proposal
and given her own reason for preferring the early
calotype to the products of collodion and
albumen:

If the photograph in its early and imperfect state was
more consonant to our feelings for art, it is because,
as far as it went, it was more true to our experience of
nature. Mere broad light and shade, with the cor-
rectness of general formsand the absence of all con-
vention, which are the beautiful conditions of
photography, will, when nothing further is attemp-
ted, give artistic pleasure of a very high kind; it is
only when greater precision and details are super-
added that the eye misses the further truths which
should accompany the further finish.

In the same essay Lady Eastlake also complained
that photography distorted its subjects by giving
false tonal values. Apparently she saw no contra-
diction between that complaint and the assertion,
quoted above, that what photography could show
it showed too much of, at least for artistic pur-
poses.

It is clear that Emerson was suggesting nothing
really new in turning from the uniformly detailed
photograph in to order to approach more closely
the way the world appears to the eye. The general
idea had been a concernin the 1850’s and, as one
can gather from passing references, remained a
subject for discussion, although it always faced
strong opposition. Emerson’s contribution was to
give it a more systematic basis and a more
vociferous defense.

For his part, Robinson found the theory of
naturalistic focusing absurd and thought
Emerson’s book “considerably out of focus, and
wanting in definition and composition.” Back in
the 1860’s Robinson had joined several other
photographersin asking for “lenses giving a softer
image and more diffusion of focus,” but this had
been far short of what Emerson was calling for in
1888. Robinson protested, “healthy human eyes
never saw any part of a scene out of focus.”®3
Robinson felt that all one need do to demolish

FIG. 75
PETER HENRY EMERSON, platinum print,
Pond in Winter, 1888.

(International Museum of Photography/George Eastman
House)
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Emerson’s theory was point out that the eyes con-
stantly move and constantly change their focus:

The fallacy consists in the fact that the eyeis not a
fixed instrument; and if the picture is to represent
more than a very momentary first impression in-
deed, as pictures always do if theeye be giventime
to see, a great deal more will be seen than the center
of vision. This keystone removed, away goes the
whole structure. On the other side [Robinson's
side], it is held that art must represent what the eye
does or could see, and recognizes that it changes its
focus so as to adapt itself to every plane so instan-
taneously that we practically see the whole of a
scene in focus at the same time .8

Of course, Emerson had anticipated this:

It will be said, but in nature the eye wanders up and
down the landscape, and so gathers up the impres-
sions, and all the landscape in turn appears sharp.
But a picture is not “all the landscape,” it should be
seen at a certain distance—the focal length of the
lens used, as a rule, and the observer, to look at it
thoughtfully, if it be a picture, will settle on a prin-
cipal object, and dwell upon it, and when he tires of
this, he willwantto gather up suggestions of the rest
of the picture [Emerson’s italics).8*

This is a crucial point in Emerson’s argument. In
effect, he wasrelying on a long-standing principle
of composition—one that Robinson endorsed—
that a picture should have a principal subject as
the center of attention, the rest of the picture play-
ing a supporting role. Emerson in this way ac-
knowledged that a picture represented a special
case in visual experience: While it should imitate
the natural impression, the impression should be
hierarchical and fixed and not something that
caused the eye to wander with the randomness of
everyday vision. The difficulty is that Emerson
used his physiological model only to a point—
then, when it suited him, dropped it cold for more
traditional ideas. But if one carries through with
the physiology, Robinson'’s criticism appears in-
escapable. The eyes do move, and so in physio-
logical terms a naturalistic photograph canindeed
only represent a “momentary first impression.”
Naturalistic focusing was only half of Emerson’s
thesis. The other half concerned tonality. On this

subject Emerson also referred to Helmholtz, who
had written that it was impossible for an artist to
“imitate exactly the impression which the object
produces on our eye” because it was impossible to
reproduce in a work of art “brightness and
darkness equal to that which nature offers.” The
difference between the darkest black in nature
and the brightest light was many times greater
than that between the artist’'s darkest lampblack
and brightest white lead. Emerson pointed out
that the photographic tonal scale was even more
limited. This meant that a photograph could never
have “the values correct throughout a picture.”
The best that could be done was the uniform
translation of the brightness range of the original
scene into a reduced scale of print values. But in
Emerson’s way of thinking this did not mean that
the photographer should produce prints showing
the full scale of which his paper was capable, from
it deepest black to paper white. Instead, the tonal
scale in the print should bereducedeven more! His
reasoning was that the deepest black of the paper
did not represent the actual appearance of
shadows in nature:

. shadows [in nature] are filled with reflected
light. It will be seen, therefore, that it is of paramount
importance that the shadows [in the print] shall not
be too black, that in them shall be light as there
always is in nature—more of course in bright pic-
tures, lessin low-toned pictures—that therefore the
rule of “detail in the shadows” is in a way a good
rough-and-ready photographic rule. Yet photogra-
phers often stop down their lens and cut off the light,
at the same time sharpening the shadows and
darkening them [by underexposure], and throwing
the picture out of tone. It cannot be too strongly in-
sisted upon that “strength” in a photograph isnotto
be judged by its so-called “pluck” or “sparkle,” but
by its subtlety of tone, its truthful relative values in
shadow and middle shadow, and itstrue colouring.®®

Having reviewed the theory behind them, we can
understand why Emerson’s prints look the way
they do and why he preferred the platinum pro-
cess. His formula for exposure and printing was to
get the shadow values in their “proper” relation
and simply let the highlights take care of them-
selves. This meant printing the shadows light, and
it also must have meant being careful not to
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overdevelop the negative. Emerson’s prints thus
tend to beflat, the shadows showing comparative-
ly little separation of tones. The matte surface of
platinum paper automatically compresses
shadow tones (unlike a glossy surface, which ex-
tends them), but the paper can give considerably
more contrast and separation than Emerson ad-
vocated. He exaggerated the compression in

FIG. 76 PETER HENRY EMERSON, Photogravure from Wild Life on a Tidal Water, 1890.

order to produce what he took to be the equivalent
of the way relative values of brightness are
registered in the eye. His prints are demonstra-
tions of Helmholtzian psycho-physiology; they
are visual models of the perceptual process. If
they fail as persuasive models, at least they fre-
quently succeed as persuasively gracious works
of art.
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Pictorialism

A New Printing Style

The Photographic Society of Great Britain's Pall
Mall Exhibition in the autumn of 1890 was a
watershed event in the history of photographic
printmaking. Emerson described it:

On entering the exhibition the firstimpressionisone
of joyful surprise. Purple and black gloss have given
way to black and white and brown, in short the
general appearance of the exhibition is more like an
exhibition of etchings or engravings than any
photographic exhibition we have ever seen.®’

For the first time there were “naturalistic” photo-
graphs by a number of photographers on the
Society’s walls. The number of albumen prints
had dropped considerably from years past,
replaced by matte bromide and platinum prints.
There were some carbon prints described as
“showing drypoint finishing,” and also prints on
rough-surfaced paper, a style introduced by
Colonel Noverre the year before.®®

Expressive printmaking, matte surfaces, and
the optically softened image had become the
center of attention and were the chief syntactical
characteristics of what came to be known as the
Pictorialist movement.?® One of the proponents
of this syntax—and there were, and remained,
many opponents—was George Davison.

Davison had been an ardent supporter of
Emerson but had shifted to a more general theory
of Naturalism than Emerson was able to tolerate.
He agreed that artistic photographs should not be
uniformly sharp, yet held that the focus could be
naturalistic or generally diffuse, depending on
what seemed most appropriate for the subject at
hand. This made Emerson howl, as did the rumor

that Davison had in fact originated some of the
ideas in Naturalistic Photography. The rumor ap-
parently started as a result of a lecture Davison
delivered at the Society of Arts in December of
1890 in which he discussed naturalistic photog-
raphy without mentioning Emerson. In this lec-
ture Davison repeated Emerson’s dictum that the
shadows in a landscape photograph should be
printed light, not dark as in the ordinary style; but
then he committed what was to Emerson the
heresy of endorsing rough-surfaced papers.
Emerson thought such rough surfaces belonged
only in “Colonel Noverre's dustheap.” The follow-
ingisfrom Davison’s Society of Arts lecture.®°Itis
quoted less for the discussion of rough-surfaced
papers, however, than for its general ideas con-
cerning printmaking syntax.

A not unimportant consideration, bearing in some
measure both upon the matter of values and defini-
tion, is the printing medium employed. | find, in the
newest extra rough-surfaced papers, very excellent
and distinctive qualities, in respect, particularly, of
breadth and luminousness. Some extraordinary ob-
jections have been taken to the results of these
papers as not being photography because they bear
resemblance to wash-drawings; and one gentleman
finds in this, and [in] the character of diffraction
photographs, an opening of the door to any and
every kind of brush-work upon the print. But the
answer is, first, that there is no aim to get wash-
drawing appearance; and secondly, all the process
is pure photography. Both the photographer and the
painter have the same aim, and it is not surprising if
printing upon the same papers produce similar
results, for photographic deposit more resembles
painted surfaces than any other method. Both work
in tones, or shades of monochrome, and both may
be worked upon any medium which promises to
give more truly and more effectively our impres-
sions of nature. It is certainly very refreshing in its
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audacity to be told that, because photographers
have consented to smirch the fair name of their art
by the general use of albumenised paper and small
stops, therefore this is to be itscharacterfor ever. In
some respects the use of these rough papers, which
are only now likely to become general for artistic
work, constitute [sic] one of the greatest advances
yet made. It need hardly be said that rough paper will
not make a bad picture good or great, but it will do
this: It will make all the difference to the majority of
educated spectators between interested observa-
tion and contempt. It is difficult to overestimate the
importance of the printing medium, as far as the
credit of artistic photography with the critical public
is concerned. There is almost as great a superiority
for most subjects in the new [rough-surfaced]
platinotype paper over the ordinary platinum sur-
faces, as there is between these latter and silver
printing. This quality of the printing has more effect
upon the casual tasteful observer than any other
quality of the production. The defective printing
medium [albumen] has obscured the qualities of
photography. The effect of prints upon such papers
as | allude to at once shakes the superstition of
honest critics, who have hated photography for its
hardness, vulgarity, and untruth.®'

FIG. 77
GEORGE DAVISON, The Onion Field, 1889,
from a reproduction.

Davison’s first exhibited pinhole photograph. It
quickly gained fame as an early example of
photographic Impressionism. Davison also had
a practical side: He became wealthy as one of
the founding directors of Kodak Ltd. in England.

(Gernsheim Collection, Humanities Research Center, Univer-
sity of Texas at Austin)

Soft Focus

The diffraction photographs Davison refers to
were what is more commonly known as pinhole
photographs. Davison was experimenting with
the technique at this time. It involved punching a
tiny hole in a thin metal sheet and using this in
place of a lens. Pinhole photographs have com-
pletedepth of field, but theimageis never entirely
sharp; it becomes even blurrier by making the
pinhole either too big or too small. Another way to
soften the image, more popular than the pinhole
because less exposure was required, was the use
of an uncorrected lens. By 1890 some photogra-
phers were beginning to use lenses of earlier
design that had either spherical or chromatic
aberration, or both—there were plenty of those
lenses around.

In 1896 a special soft-focus lens was intro-
duced: the Dallmeyer-Bergheim. It was of tele-
photo design and consisted of two simple
elements, the distance between which could be
varied by the photographer to change the com-
bined focal length. It was thus something like a
modern zoom lens. Most soft-focus lenses
depended on spherical aberration, and the degree
of diffusion could be reduced simply by stopping
down the aperture.

Impressionism

Neither Emerson’s ideas nor Davison’s modifica-
tion of them would have found as receptive an au-
dience as they did if it had not been for the
favorable climate already created by the Impres-
sionist movement in painting. The Impressionists
took their canvases outdoors and painted directly
from nature, instead of from studies carted back
to the studio. As a result, the open, spontaneous
technique the Academically trained painter or-
dinarily used only in his sketchbook was applied
by the Impressionists to the painting itself.

The Impressionists examined the properties of
light, but they concentrated on the sensation light
produces in the viewer rather than on the way it
defines contour. To do this, they put color ahead
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of half-tone modeling. They recorded both the in-
timate and the public moments in the lives of the
peasants and the bourgeoisie, but without degen-
erating into sentimentality or insisting on story-
telling. The Impressionists discovered new ways
to compose their pictures by using the four bor-
ders of the frame as a kind of viewfinder, even
boldly cutting into figures along the edge of the
field of view—an effect often seen in early instan-
taneous photographs fromthe 1850’s and 1860'’s
and in snapshots from later dates. Degas’s adap-
tation of this is the example everyone cites.

The extent to which such syntactically derived
characteristics as the cutting off of figures, blurred
motion, and halation may have influenced therise
of Impressionism in the first place has been
discussed by various authors.®> Whatever their
debt to photographers, the Impressionists paid it
back by givinginreturn an artistic model thatin its
superficial features was much easier for photogra-
phers to emulate than the Academic one. By sim-
ply modifying his technique, any photographer
with a reasonably good eye could call himself an
Impressionist, and could through this try to gain
the “artistic” standing that had until then been
denied.

One of the most important—yet less-
commented-on—Ilinks between Impressionism in
painting and Pictorialism in photography has to
do with the representation of surfaces. In most Im-
pressionist paintings, surfaces are not bound by
hard edges, nor are they represented by their ac-
tual texture. As Rudolf Arnheim has written, “In
Impressionist paintings the world appears as in-
herently bright and luminous. . . Things have no
specific substance, because the only texture given
is essentially that of the whole picture, the pattern
of strokes on the canvas.””®3 The only tactility is the
physical tactility of the picture itself. The same ef-
fect can be seen in varying degrees in the work of
Emerson and the majority of the Pictorialists who
came after him. In their photographs broad
tonality has precedence over texture, so that the
surface one experiences is not that of the objects
represented, but rather, as the paragraph from
Davison'’s lecture suggests, of the print. If the tex-
tures of objects are all the same everything

appears homogeneous: There is no counterpoint
to supply a feeling of substance. The only sub-
stance left is thatinherent in the printing medium.
This is about as far from the daguerrean syntax of
precisely delineated surfaces as one can get.

The tendency in artistic printmaking to soften
detail and compress the tonal scale outlived Im-
pressionism by aremarkablylongstretch. It lasted
roughly four decades and even characterized in
one way or another the work of such “straight”
photographersas Alfred Stieglitzand Paul Strand.
The man who finally succeeded in overturning it
was Edward Weston. More about this later.

Gum Printing Returns

Back in the 1850’s, the main criticism of the gum
process had beenthat it could notrival the clarity
of tonal scale and image definition of the albumen
print, then the dominant syntactical standard. By
the 1890's this standard had broken down and
photographers had finally become receptive to
gum. They were reminded of the gum process
through a printing paper introduced by Victor
Artigue at the Paris International Exhibition in
1889. It was an improvement on a technique
originally worked out by his father for copying ar-
chitectural plans.

Artigue the younger coated his paper with a
very thin layer of pigment-bearing colloid (the ex-
act nature of which was kept secret), sensitized it
with dichromate, and, after printing, developed it
without transfer by pouring a mixture of fine
sawdust and water over the image—in effect,
developing it by abrasion. When put on the
market in 1893, the Artigue papers, or Charbon
Velours, helped focus interest on the older, non-
transfer pigment methods.%*

A French amateur named A. Rouillé-Ladevéze
exhibited gum prints at the Photo Club of Paris in
1894. Alfred Maskell, an English amateur and
one of the founding members of the famous
photographic society called The Linked Ring, saw
the prints by Rouillé-Ladevéze in Paris and ar-
ranged to show them later that year in the London
Photographic Salon. Also in the London exhibi-
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FIG. 78

ALFRED MASKELL, Young Dutchwoman, gum
print shown at the Photo Club of Paris 1896 ex-
hibition and reproduced in the gravure album for
that year. See Plates 14/15 and 27/28 for ex-
amples of change in printmaking style after the
rediscovery of gum.

tion were gum prints by Maskell and by Robert
Demachy. Maskell and Demachy together pub-
lished instructions for gum printing in The Photo-
Aquatint, or the Gum Bichromate Process in
1897.%°

The Gum-Print Look. To recapitulate our
earlier description: Gum prints are made by
coating paper with a solution of gum arabic, a
dichromate salt, and pigment. When the paper is
exposed to light in contact with a negative, the
parts of the coating that the light reaches become
insoluble. The image is developed by washing the
unexposed, still-soluble gum away with water,
leaving the insoluble gum and the pigment
behind.

One of the important features of the process is
that development can be interfered with: It can be
speeded up—and density removed—by working
the print over with a brush or by directing a stream
of water against its surface. One often sees on a
gum print signs of the brush strokes used to help
develop the image.

Von Hiibl, in 1898, introduced the practice of
resensitizing the image and then reprinting it in
registration under the same negative and devel-
oping it again. A gum print made with only one
coating tends to lack contrast, but multiple-
printing in this way increases the depth of the
shadows and fills out the tonal scale. Gum printers
sometimes recoated and reprinted half-a-dozen
or more times, often using different colors. If the
print was left untrimmed, brush strokes from the
successive application of the sensitive coating can
often be seen along the edges. In multiple-gum
prints the shadows have a gloss and often also a
physical relief that can easily be seen by looking at
the print at an angle across its surface. Because of
the unequal expansion and contraction of the
paper each time it is wetted and dried, multiple
printsin larger sizes are difficult to register exactly;
the result is usually a blurred image, and double
lines from the successive printings can often be
seen. For this reason, the highlights of multiple-
gum prints usually lack sharpness. Often the high-
lights are slightly stained with pigment because of
the paper’s sizing having been worn away by
repeated applications of the sensitive coating and
repeated development (see the technical chapter
on gum printing).

Because of the problem of registration, the
trade-off in gum printing is between density and
sharpness. The denser the shadows, the less
sharp the overall image is likely to be. If the image
is sharp and dense at the same time, or dense but
lacking the usual relief, either the photographer
was a superb technician or the example is actually
a multiple print in which the gum printing was
done on top of a photographic image printed by
other means, usually platinum. Alvin Langdon
Coburn and Edward Steichen were famous for
their gum-platinum prints, though not for any ad-
diction to sharpness.
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STRICHEN
MK TV

FIG. 79 EDWARD STEICHEN, untrimmed gum print, 1904.

An important study piece showing the characteristics of a multiple print.
(The Metropolitan Museum of Art, Gift of Alfred Stieglitz, 1933)
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FIG. 80

Steichen’s annotation, written on the mount of
Fig. 79.

The photographers of the 1890’s who took up
gum discovered, in what had originally been in-
tended solely as a method for making permanent
prints, the potential for a new manipulative print-
making syntax. As will be more fully described in
the technical section, the gum process allowed
selective local control over tonality and detail and
permitted painterly effects of texture and color
(multiple-printing using different pigments) im-
possible with earlier printing techniques.

A Gum Printer: Robert Demachy

Robert Demachy was the acknowledged master
among the gum printers and the most respected
and influential amateur photographer in France.
A Parisian of independent means, he had cometo
photography from painting and drawing. Al-
though his gum prints were a radical departure
from anything photography had seen before, his
ideaswere not. He wrote that a photograph had to
be a “transcription, nota copy, of nature” if it were
to qualify as a work of art. Francis Wey and Ernest
Lacan had said virtually the same thing in the
pages of La Lumiére some fifty years earlier.
Demachy believed that a photographer might
show evidence of an artistic ability through his
choice of subject and selection of a point of view,

but if he made a straight print from his negative it
could never be considered a work of art. What was
needed was the intervening hand. According to
Demachy: “The beauty of the motive [subject] in
nature has nothing to do with the quality that
makes a work of art. This special quality is given
by the artist's way of expressing himself.”
Demachy was responding to the long-standing
argument that photographs could not be art
because the camera was merely a machine, in-
capable of providing the means for self-
expression. He felt that the answer to this peren-
nial criticism of photography could only be found
inthe use of manipulative techniques like gum or
the oil process (described next). He sawtheimpor-
tance of pointing outthatthe techniques did not in
themselves automatically guarantee artistic re-
sults; but at least they madeit possible for photog-
raphers to overcome certain of the mechanical
limitations of photography and, like painters,
achieve self-expression through direct manipula-
tion of the image. He put it this way: “Meddling
with a gum print may or may not add the vital
spark, though without meddling there will surely
be no spark whatever.”°®

In Demachy’s gum prints the destruction of
object texture goes much further than in
Emerson’s platinums. In fact, the texture of the

FIG. 81

ROBERT DEMACHY, L ’Effort, contact print on
chloride paper, no date.

(The Metropolitan Museum of Art, The Alfred Stieglitz
Collection)
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FIG. 82

ROBERT DEMACHY, LEffort, gum print made
from an enlarged copy negative, figures reversed,
first exhibited in 1904.

Plates 15 and 16 are gravure reproductions of
Demachy gum prints.

(The Metropolitan Museum of Art, The Alfred Stieglitz
Collection)

printing medium takes over almost completely.
Demachy’s writing on the subject does not sug-
gest that he was particularly concerned with the
elimination of photographically precise detail as
an issue in itself, though the gum process does
tend to this elimination anyway. Demachy was
more interested in the painterly and gestural
qualities the process made possible. His prints
often make a considerable show of brush strokes,
and the tonal scale, instead of having the con-
tinuous, low-contrast progression of an Emerson
platinum, often jumps in patches from light to
dark. His prints show no desire to imitate the ap-
pearance of nature. The desire to imitate the ap-
pearance of painting is unconcealed.

Other Opinions. Not everyone agreed with
Demachy. Emerson blasted the new interest in
gum printing—even though his theory of natural-
istic focusing, by challenging the dominant syn-
tax, had been largely responsible for setting the
stage for the gum printers in the first place. In
Naturalistic Photography Emerson had champi-
oned photography as art. But in 1890, only a year

after the book was published, he reversed his po-
sition and announced that if photography were an
art,itwasat bestonlya verylowly andlimited one.
The reasons Emerson gave for this change of
heart were not particularly clear, and they were
only partly set down in his famous pamphlet, The
Death of Naturalistic Photography (1890). In it he
argued that the control the photographic process
allowed was too limited to let the individuality of
the photographer do more than “scarcely show
itself.” Yet he rejected the kind of controls that
Demachy insisted elevated photography to real
art status. In the 1899 (the third) edition of
Naturalistic Photography, Emerson wrote

Recently some French and English amateurs have
revived the old “gum-bichromate” printing method,
announcing it by the stupid and specious name
“photo-aquatint,” which should be applied to photo-
etching [gravure] if to anything photographic. The
chief claim of these amateurs has been that the pro-
cess allows of the exercise of “individuality.” Of
course this is mere verbal juggling—for what is
photography is mechanical. We have examined
what are given out to be the best examples of this
work and find them all most false in tone and bad in
texture, in no way whatever comparable to a
naturalistic platinotype, say. Every good quality of
photography is lost in them except the mere outline
of things. . . The process merely uses photography
as a basis for after “hand-work” of a most fumbling
or bungling description.

Oiland Bromoil

The years between roughly 1895 and 1910 mark
the era in which Pictorial photography, inits most
painterly and manipulative forms, enjoyed its
greatest success. The gum process caused a sen-
sation in the mid-1890'’s by releasing photogra-
phers from what many felt were the severe artistic
limitations of the “straight” print. The manipula-
tive photographers, chiefly gum printers, fell in
line with Demachy in asserting that straight photo-
graphs were not “art” because straight photogra-
phy did not permit the control necessary for per-
son.. 2xpression. While almost everyone agreed
that personal expression was fundamental to an
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artistic photograph, many, like Emerson, felt that
the manipulative photographers simply went too
far. The straight photographers nicknamed the
gum printers “gum splodgers” and referred to
their often moody, dark, and low-toned style as
the “mud-flat school.” The battle between the
straight and the manipulative photographers
raged in the camera clubs and in the pages of the
photography journals.

The manipulative photographers deserve
much of the creditfor gaining popular acceptance
of photography as a legitimate art: By imitating
painting they were able to bring photography into
line with the popular notions of what an art object
should be. Yet in all too much of their work their
use of Impressionism and Tonalism and the pic-
torial structures of Whistler and of Japanese print-
makers has a definitely secondhand look. What-
ever genuine challenges to photography these
borrowings may have offered were soon outlived,
while the dangers inherent in the confusion of
photography with painting lingered on. In 1905,
the critic and photographer Clive Holland, writing
more clearly and calmly than the often volatile
Emerson, put the case against the manipulative
workers:

The most recent developments of the pictorial
school of photography, whether it be those of Great
Britain, France, or America, will be seen to be an
adaptation or modification of the methods which
created so much comment and gave rise to so much
often adverse and bitter criticism on their introduc-
tion some five or six years back. Many of the most
prominent and successful workers in Great Britain
have recognized that at the outset the extreme pic-
torialists, who were many of them willing to sacrifice
everything to effect and for the attainment of a
resemblance to painting, were, in fact, checking the
truest and sanest development of their art. That, in-
deed, greater success and greater honor would be
achieved by a less close following of the art of
painting as practiced at the presenttime. The limita-
tions of photography as regards the rendering of
color, and the fact that the elimination of the
superfluous is not easy of accomplishment, prevent
it, at all events at present, being considered on the
same plane as painting, or gaining its chief success
in a similar way or by identical methods. In the case
of both landscape and portraiture it has been found
over and over again that to succumb to the ruse of

excessive diffusion of focus and flat low tones in the
hope that the resultant photograph may be con-
sidered to have been evolved by the same methods
as a modern painting by a member of the “impres-
sionist” school is but to court ridicule by
artists and invite the stigma of failure at the hands of
thelesseducated. Asin monochrome drawing, tone
values and a good range of them constitutes with
symmetrical form the chief charm and elements of
success, so in a photograph for it to be well and
suitably printed and the original negative perfectly
exposed with a long range of tones will prove the
best factors in obtaining a success.?’

In 1904, the year before this was written, the oil
process was introduced. The oil process and its
modifications gave manipulative photographers
their ultimate weapon.

Oil. G.E.H. Rawlins, inventor of the oil process,
had originally used platinum papers but had
switched to gum after becoming dissatisfied with
the small amount of control possible in platinum
printing.®® Then he came to feel that even gum
was too limited, and he began to search for a
printing technique more suited to the needs of the
manipulative Pictorial photographer.

Rawlins turned to the then-popular collotype
process as the starting point for his experiments.
The technique he evolved was a simplified form of
collotype. It was identical in principle to certain
earlier processes he was evidently unaware of —
Asser’'s process patented in 1860, Mariot’s
oleography of 1866, and a process developed by
Captain Sir William Abney in 1873 and called
papyrography—which in turn were derived from
Alphonse Poitevin's original patent of 1855. (See
the chapter on collotype in Part Il for historical
details.)

FIG. 83
Inking brush for oil printing.
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Rawlins announced his process in a long article
in the British publication The Amateur Photogra-
pher for October 18, 1904. The technique was
based on the natural repulsion between water and
greasy or oily substances, in this case between
water-swollen gelatin and printing ink.

Rawlins used potassium dichromate to sensitize
paper already coated with gelatin. After it dried,
he contact-printed the paper and then soaked
it in water. The exposure hardened the gelatin
(made it insoluble) in proportion to the amount of
light passed through the negative. Afterward, in
the water, the unexposed gelatin began to swell.
The result was a gelatin matrix in slight relief. The
matrix was taken out of the water and carefully
wiped surface-dry. It now consisted of dry,
hardened gelatin in the shadows and completely
water-swollen gelatin in the highlights, with in-
termediate swelling in the tones in between.
Rawlins next inked the matrix with a stiff printer’s
ink. Originally he used rollers to apply the ink, but
then he adopted a modified form of stencil brush,
and this became the special feature of the pro-
cess. Charging the tips of the brush'’s hairs with
ink, he dabbed it over the print. The ink took freely
to the dry shadows, but was repelled by the water-
swollen highlights and accepted more or less pro-
portionately by the tones in between. Rawlins
discovered that by different actions of the brush
he could depositink on the surface of the print and
then, if he wanted, lift it off again, and that when
he thinned the ink slightly he could make details
appear in the highlights in places where the stiffer
ink had originally been repelled.

The new oil process promised a field day for the
manipulative school of photographers. By con-
trolling brushing action and ink consistency, it
was possible to vary the tones of the original im-
age almost at will. The process was perfect for
creating the kind of atmospheric effects of light
and shadow the manipulative photographers ad-
mired. The photographer could add or subtract
detail and change the effect of the entire image. In
the rather picturesque words of F.C. Tilney, some
seven weeks after Rawlins’s original article, “It is
this vista of potency that has excited the hopes
and curiosity of the majority of pictorial photogra-

phers; who are eager at all times to break down
the barriers separating the mechanical and im-
mutable from the artistic and volitional.”°

As the oil process began to catch on, many of
the leading gum printers switched to the new
technique. Certainly the most prominent was
Robert Demachy himself. Demachy took up oil
printing in 1906. He believed that oil printing—
even more than gum—demanded special skills
and enough artistic training to counteract the
tendency of many Pictorialists to “meddle with
their prints in the fond belief that any alteration,
however bungling, is the touchstone of art.”

Demachy arranged a series of lectures on oil
printing for the benefit of the Photo Club of Paris.
As he reported in Photograms of the Year 1909,
he acquired the services of a painter and etcher, a
Monsieur Homere. Once a week, Homere gave
his criticism of the oil prints produced by the class,
demonstrated with charcoal and paper the prin-
ciples of modeling, and lectured on what

FIG. 84
ROBERT DEMACHY, The Crowd, oil print,
1910.

Gum printing is basically a subtractive process
—the printer removes density. In oil printing
density can be added or removed. In The Crowd
Demachy added density to areas that otherwise
would have printed as highlights, while artificial-
ly creating highlights in the center.

(The Metropolitan Museum of Art, The Alfred Stieglitz
Collection, 1949)
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Demachy termed the “primordial rules, adopted
by instinct perhaps, but always noticeable in all
the masterpieces of the painter’s art.””'°°
Demachy, despite his stature in the photographic
world, was content to take on the role of mere
technical advisor, showing the correct brush
techniques and pointing out the proper choice of
inks. Calling in a painter to lecture photographers
on the principles of art was a frequent occurrence
at the camera clubs, both in Europe and in the
United States. It is an example of how eager
photographers were to bring their work into line
with standards and traditions evolved for media
quite different from the photographer’s own.
Bromoil. In 1907, C. Welborne Piper made an
important contribution to the oil process. Acting
on a suggestion made by E.J. Wall, Piper dis-
covered a technique for bleaching a standard

FIG. 85
F.C. TILNEY, /n Old Nuremberg, direct bromide
print.

FIG. 86

Bromoil print of the same subject. Both figures
reproduced from halftones in The Photo-Minia-
ture, March 1910.

bromide print and at the same time hardening its
gelatin surface. The hardening occurred in direct
proportion to the density of the original silver im-
age. The bromide print thus became a gelatin
matrix, ready for inking. Almost any brand of
bromide enlarging paper then in production was
suitable for the process. The new bromoil process
made it possible for photographers to enjoy the
convenience of using hand cameras and small
negatives: They could now produce prints by
direct enlargement without first having to make
enlarged duplicate negatives.

Transfer. The last development in the oil pro-
cess was the transfer technique introduced by
Robert Demachy in 1911. It consisted of placinga
freshly inked oil or bromoil print in face-to-face
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contact with a sheet of plain paper and then pass-
ing the combination through a press, so that the
ink transferred to the second sheet. The transfer
process allowed the use of a variety of textures
and colors for the final paper support and elimi-
nated the sheen characteristic of prints made on
gelatin paper. The original matrix could be re-
inked and the image transferred again, aligned
with the first transfer, onto the final support to
build up density or add a new color.

Oil and bromoil prints and transfers can often
be identified by their manipulated look and
especially by the physical texture of the ink itself.
Usually the image is grainy and the highlight detail
lacks smoothness and resolution. The graininess
comes from the way the ink was dabbed on with
just the tips of the brush’s hairs.

GRIFFIN’S

OIL-PIGMENT

MATERIALS
Are World Famous!

BROMOIL PAPER:—A
specially prepared bromide
paperfortheoil process. Im-
mensely facilitates the work. \

RAWLINS’
MENTS:—Special pigments
prepared by the originators
of oil printing.

The “Demachy” and
Mortimer Brushes
Write for Complete List

OIL PIG-

GRIFFIN’S
Kingsway, London, England
Most Leading Dealers Are Now Stocking

GRIFFIN’S Goods

FIG. 87
From The Photo-Miniature, March 1910.






Stieglitz and the
Photo-Secession

Alfred Stiedlitz is such a fixed monument in the
history of photography that discussing him only in
terms of the development of printmaking syntax is
a bit like honking your horn at Mt. Everest and
then expecting it to move. The same goes—
although in ranks of descending importance—for
the other members of the Photo-Secession and—
ascending again—for later photographers of the
likes of Strand and Weston. Their lives were
sometimes complicated and uneasy, and the mo-
tivations behind their photographs were compli-
cated, too. Yet as printmakers they all participated,
at one stage or another, in a movement that at-
tempted to redefine the nature of the photo-
graphic print along more painterly lines. Ultimate-
ly the attempt failed, and most of those who par-
ticipated came to reject what they had done. The
failure of the Pictorialist experiment and the rejec-
tion by photographers of its syntactical tools in
favor of those of “straight” photography were the
events most responsible for forming the attitudes
toward photography we hold today.

Stieglitz has to be examined both as an in-
dividual artist and as the driving force behind the
Photo-Secession. The photographers Stieglitz
brought together under that banner were the
leading lights of the Pictorialist movement in
America. They became identified as a group as a
result of an exhibition arranged by Stieglitz at the
National Arts Club in New York in 1902. Charles
de Kay, founder and director of the National Arts
Club, who was also an art editor of The New York
Times, asked Stieglitz to prepare a show. When
De Kay and Stieglitz tried to decide on a title,
Stieglitz came up with An Exhibition of American
Photography Arranged by the Photo-Secession.
De Kay asked Stieglitz what the name Photo-

Secession meant and who its members were.
Stieglitz, who said he had only just then dreamed it
up, answered:

Yours truly, for the present, and there’ll be others
when the show opens. The idea of Secession is
hateful to the American—they’ll be thinking of the
Civil War. I'm not. Photo-Secession actually means
a seceding from the accepted idea of what con-
stitutes a photograph; besides which, in Europe, in
Germany and in Austria, there've been splits in the
art circles and the moderns call themselves Seces-
sionists, so Photo-Secession really hitches up with
the art world. There is a sense of humor in the word
Photo-Secession. !

Stieglitz's allusion to the European Secessionists
hints at the kind of relationship he heped to
establish between photography and contemporary
art. He wanted to put photography on an equal
footing. He believed that standards ef criticism
used in evaluating painting and serious prints had
to be applied to photography with equal vigor, in-
dependently, by photographers themselves.
Stieglitz was calling for a level of quality that
most photographers had not felt obliged te attain,
and for a self-reliance in critical matters that most
photographers had never dared. His position was
certainly a secession from the status quo, and it
went against the grain of many of those camera
club members who had allowed their satons to be
juried by benign but condescending painters and
whose activities were more social and recreational
in character than seriously artistic. Thiswastrue of
many of the members of Stieglitz's own club, The
Camera Club of New York, and it contributed to
Stieglitz's decision to resign as vice-president of
the Club in 1900, and, two years later, withdraw
as the editor of the club’s publication, Camera
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Notes. In fact, so great was the hostility certain
members of the club felt toward Stieglitz that they
managed to have him expelled from membership
in 1908. Three dozen pro-Stieglitz members then
resigned in protest. Eventually Stieglitz was
reinstated. He accepted the news by resigning on
his own.

The Photo-Secession did not “hitch up” with
the work of Cézanne, Picasso, or Matisse, who
were unknown in the United States at the time, but
with far less revolutionary models. The Munich
Secession, to which Stieglitz had alluded in his
conversation with De Kay, had been founded by
Franz von Stuck. Edward Steichen recalled visit-
ing Stieglitz's home about this time and seeing on
the walls two large reproductions of Von Stuck’s
work. One, entitled Sin, was of a standing nude
surrounded by a coiled snake with a nasty look in
its eye; the other was the nude torso of a woman
terminating in the body of a sphinx. Stieglitz also
had hanging a reproduction of the widely popular
Island of the Dead, by the Swiss painter Arnold
Boecklin.!? The mixture of brooding sensuality
and Symbolist contrivance in paintings of this sort
is echoed in many of the Photo-Secession prints.
Stieglitz’'s photographs, however, along with
many of those of Henry C. Rubincam, Paul B.
Haviland, and, on occasion, other Photo-Seces-
sionists, can be connected more closely with the
paintings of the group of American realists called
the Eight. Stieglitz's prints, in particular, often
resemble in subject matter and treatment the
paintings of George Luks and John Sloan. But, in
turn, these were men whose stylistic contact with
European art was with developments that had
taken place some forty or so years earlier.

Most of the seceding that the Photo-Secession-
ists were to accomplish was in fact already com-
pleted by the time ofthe National Arts Club exhibi-
tion. What made the Photo-Secession important
was not that it initiated an American movement,
but that it consolidated one already going on. It
brought together individuals who had been work-
ing independently, yet toward roughly the same
goals. Their collective strength and the conviction
and encouragement of Stieglitz allowed them to
pursue their goals with an intensity and self-

assurance that would otherwise have been hardto
sustain.

Secessionist Printmakers

The photographers who participated in the Photo-
Secession by appearing in the shows at the Photo-
Secession Galleries in New York at 291 Fifth
Avenue, or in the pages of Camera Work, the
magazine Stieglitz began in 1903, were excep-
tionally inventive printmakers. As Peter Bunnell,
the photo-historian, has put it, they had a tenden-
cy to equate “variety in prints with greater in-
dividualism of statement,” and thisledto an enor-
mous amount of experimentation.!®®> Joseph
Keiley experimented with platinum prints devel-
oped by the glycerin technique, which allowed

FIG. 88

GERTRUDE KASEBIER, Man in Straw Hat, gum
print in black.

(All Kéasebier prints courtesy Wellesley College Museum)
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area-by-area control over the tone and color of the
image (Plate 39).1%¢ Gertrude Kasebier made gum
printsand platinum prints, sometimes experimen-
ting by printing the same negative in a variety of
ways. Frank Eugene scratched lines in the emul-
sion of his negatives, giving his prints something
of the appearance of engravings, but doing it in
such a broad and unlikely manner that the result
resembles less a polite nod to the earlier medium
than a parody of it. His imposition of alien
elements over and around the photographic im-
age suggests the mixed-media work done
decades later by the American painter Robert
Rauschenberg.

Heinrich Kiihn, Hugo Henneberg, and Hans
Watzek, who collectively were known as the
Viennese Trifolium, and the brothers Theodor and
Oskar Hofmeister, from Hamburg, Germany,

FIG. 91

FIG. 90
GERTRUDE KASEBIER, Girl in
Berét, glossy silver print, back-
ground lightened with white pig-
ment.

FIG. 89
GERTRUDE KASEBIER, A Chateau, gum print
in brown.

FIG. 92

Gum print in black, possibly Sepia platinum print
printed from a copy negative of original negative.

Fig. 90.

from
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worked mostly in gum and mostly with landscape
and outdoor subjects (Figures 93-95). They made
very large prints, some roughly 20 by 30 inches;
their work always stood out in exhibition, partly
because it dwarfed everything else. Their prints
have the physical scale and impact of paintings.

FIG. 93 )
HEINRICH KUHN, Venetian Bridge, 1898. Gum
print in brown, 20'/e x 29 % inches.

(The Metropolitan Museum of Art, The Alfred Stieglitz
Collection)

FIG. 94 }
HEINRICH KUHN, Scirécco, 1896. Gum print in
green, 22'/s x 29 inches.

(The Metropolitan Museum of Art, The Alfred Stieglitz
Collection)

FIG. 95
THEODOR & OSKAR HOFMEISTER, Solitary
Horseman, 1903. Gum print in blue, 27 x 385/s
inches.

(The Metropolitan Museum of Art, The Alfred Stieglitz
Collection)

Edward Steichen

Edward Steichen (who at this time spelled his
name Eduard) carried printmaking experimenta-
tion even further than Demachy. He made mul-
tiple-gum prints using different pigment colors for
each printing. He experimented with nearly all the
possible combinations of gum, platinum, and
cyanotype (which he called ferroprussiate)
together, and he often applied a color stain to
areas of his prints. Steichen even hand-colored
the gravure reproductions of his prints in Camera
Work. His Moonlight and Moonrise scenes, his
series on New York'’s Flatiron Building (Plate 38),
and his Steeplechase Day, are some of the best
examples of his printmaking.

Steichen was an active painter as well as a
photographer, and his prints are among the most
painterly of all the Photo-Secessionist works.
Sometimes the painterliness is gestural—brush
strokes, for example. But Steichen also used his
painterly printing techniques to produce tonal and
colorillusions that seem to emanate from the sub-
ject itself: Steichen wanted you to believe you
were having a vision in the twilight. You generally
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look at a Demachy—the effects lie on the sur-  verydark. George Bernard Shaw, who was not ex-
face—butyoucan often peerinto a Steichen.Part  actly a fan of this style, remarked that some of
of the reason for this, however, isthat you actually ~ them looked as if they had been taken in a coal
have to peer, since Steichen frequently printed  cellar.'®® The false, overweight tonalism is often

Fig. 96 EDWARD STEICHEN, Steeplechase Day, Paris—After the Races, gum or possibly Artigue
print in black, negative made in 1907.

Steichen applied by hand a yellow tone—now badly faded—to the highlights in the center of the im-
age. Walker Evans, who was fond of this print, called it “a blend of the Elysian and the moribund” (in
Louis Kronenberger, Quality, New York, 1969, p. 182).

(The Metropolitan Museum of Art, The Alfred Stieglitz Collection, 1933)




102 THE KEEPERS OF LIGHT

too much for modern eyes. Even so, the surprise
on encountering an early Steichen—and discov-
ering that a photographic print can look as con-
vincingly romantic as that—is an experience not
soon forgotten. Nymphs and satyrs could picnicin
some of Steichen’s works.

Weston Naef, curator at the Metropolitan
Museum of Artin New York, believes that certain
Steichen prints now in the Stieglitz Collection at
the museum are not originals, as has always been
assumed, but copies of originals. Large multiple
prints are not easy to produce, and Steichen was
known to make copy negatives of his work in
order to supply prints for sale. Apparently, the
copy prints were sometimes worked up by hand,
using a local application of color or an over-
printing of gum to reproduce the effect of the
original. The puzzle is that under close inspection
some of the Steichen prints in the collection lack
the physical qualities one would expect from their
descriptive labels, and this leads to the conclusion
that they are facsimiles made by Steichen.°¢

Final Glory

The Photo-Secession reached its peak with an ex-
hibition held in 1910 at the Albright Gallery in
Buffalo, New York. The show beat all previous at-
tendance records at the gallery: Between fifteen
and sixteen thousand people saw the six hundred
or so photographs on display. It was planned as a
Secessionist retrospective, but there was also an
open section for photographers not affiliated with
the Secession. Stieglitz and the other organizers
gave it historical depth by including examples of
the work of Hill and Adamson in the form of forty
prints made by Alvin Langdon Coburn from the
original calotype negatives. Hill and Adamson
supplied all the historical justification the Seces-
sionists could desire. Had you been there to make
the comparison, you would have noticed how fre-
quently the Secessionists, for the sake of dramatic
effect, voluntarily eliminated detail from the
shadows of their prints—something that had vir-
tually been forced on Hill by the calotype syntax.

Joseph Keiley, whose own photographs were
represented, recorded his feelings as he sat look-

ing at the show. He described therole Stieglitz had
been playing:

Visible to me were the creative forces behind all of
these pictures—the lives that had gone into their
making. Many of these forces were warring with
themselves, warring with each other, seeking
violently to rend the whole asunder. Many of them,
apparently, if left to themselves, would have
destroyed their own work. Clouds of jealousies from
time to time obscured the whole. But all the while
some central force held the mass together, drawing
out and sometimes shaping the best work, helping
those who stumbled and uniting all the complex, im-
aginative energy into one purposeful whole towards
a definite end. This central observing, guiding mind
appeared to see and understand the evolving minds
about him, and to be endeavoring to evoke for each
that which wasfinest and best, to be endeavoringto
make each bigger and finer and immortal.'°?

Keiley and Stieglitz were close friends. There were
other Secessionists who would not have spoken
as kindly. For Stieglitz, playing the “central force”
was not always easy. Like Emerson, he was
naturally contentious and had little patience for
those with whom he disagreed. Yet during the
years of the Photo-Secession he was willing to en-
courage and to show photographers whose work
was quite unlike his own. This was a kind of
leadership Emerson was too inflexible to have
managed. Stieglitz managed it by being in other
matters a towering autocrat. After the Albright
show, when the group broke up, the partings were
often bitter, and Stieglitz became the focus of con-
siderable hostility.

Printmaking and Post-Impressionism

In January 1907, Alfred Stieglitz showed non-
photographic work at the Photo-Secession
Galleries for the first time: drawings by Pamela
Coleman Smith. The following year the name
Photo-Secession was dropped, and the gallery
became known simply as 29 1, its number on Fifth
Avenue in New York City. That year, Stieglitz
showed drawings by Auguste Rodin and also gave
the first American exhibition of work by Henri
Matisse. He gave the first American exhibition of
Henri de Toulouse-Lautrec (1909), of Henri
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Rousseau (1910), of Pablo Picasso (1911), and of
Francis Picabia (1913). From 1909 on, gradually
fewer and fewer photographs were shown, and in-
creasingly more paintings and drawings, and, on
occasion, sculpture. Starting in 1910, Stieglitz
began to print reproductions of nonphotographic
work in Camera Work, begining with caricatures
by Marius de Zayas and then drawings by Matisse.
Two years later he ran an essay on Picasso by Ger-
trude Stein, her first published piece and one that
must have seemed to many Camera Work sub-
scribers the closest thing they would ever experi-
ence to a message from Mars. But by that time not
quite as many subscribers were left.

The photographers associated with Stieglitz
were thus in contact with some of the mostimpor-
tant developments in Post-Impressionist art.
Those photographers who had used manipulative
processes, particularly gum and oil, might have
found in them a way to emulate the modernist
painters, as they had emulated the Impressionists
before. But the connection was not made: The
timing was off. Painterly printmaking methods
were already in disrepute among the most ad-
vanced photographers when the abstractionism
of Post-Impressionist art finally began to have an
influence. Instead of updating their painterly pro-
cesses, photographers abandoned them. In
America, photographers responded to modern
painting by borrowing its abstract forms and in-
corporating them into straight photography. Alvin
Langdon Coburn made photographs inspired by
Cubism, and then “vortographs” after the Vorticist
painters; but these were camera experiments, not
printmaking ones. In Europe, Man Ray, Christian
Schad, Laszl6 Moholy-Nagy, and others, ex-
perimented with the cameraless technique of
photograms, but they used commercial papers.
Man Ray experimented with reversal effects in
negatives and prints but, again, on commercial
papers. There seems to have been no attempt to
make the older manipulative processes serve the
new abstract vision. Only recently, with the revival
of the old processes, have photographers begun
to try.

The manipulative processes continued to be
used, however, by Pictorialist holdouts well into

the 1930’s and even later. | have met one or two
venerable holdouts who never stopped. One man
| wish | had met was William Mortensen, who hit
his peak stride during the 1930’s and 1940'’s.
Mortensen was the author of a number of books
on photography and had an elegant way of ex-
pressing what were sometimes only half-baked
ideas. He liked scenes of violence, torture, and
especially nudes. His work was Pictorialism gone
Hollywood: escapist, garish, commercial, and
thus innately surrealistic in the American vein.

Mortensen was the inventor of the Abrasion-
Tone Process, which basically involved lightly
covering a processed print with a mixture of ivory
black and burnt sienna powder, then working over
the print with eraser, brush, razor blade, and car-
bon pencil to modify tones and details. He
used—and may even have invented—the electric
bromoil brush.

FIG. 97

WILLIAM MORTENSEN, Preparation for the
Sabbot, Abrasion-Tone Process, 1927. Figs. 97
and 98 are reproduced from the photogravures
in Mortensen’s Monsters and Madonnas.

(Camera Craft Publishing Co., 1936, second printing, 1943)
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FIG. 98 WILLIAM MORTENSEN, The Pit and the Pendulum, bromoil transfer, 1934




Three Printmakers

Stieglitz’s Prints

It is a shame that comprehensive exhibitions of
Stieglitz's work have been so infrequent, because
reproductions of his prints never tell you enough.
Stieglitz knew how inadequate reproductions
could be, and late in his career refused to allow
them to be made. To one request, Stieglitz
answered

My photographs do not lend themselves to
reproduction. The very qualities that give them their
life would be completely lost in reproduction. The
quality of touchinits deepest livingsenseis inherent
in my photographs. When thatsense of touchis lost,
the heartbeat of the photograph is extinct—dead.
My interest is in the living. That is why | cannot give
permission to reproduce my photographs.'°®

True to form, Stieglitz managed to put this in fairly
haughty terms. Yet behind his answer there lay a
real feeling of intense frustration. You can sense
this as soon as you compare his prints with even
the most respectful attempts to reproduce them.
The difference between the originals and their
reproductions is to us a nuisance, but to him it
must have seemed a disaster.

Fromthe start Stieglitz was an excellent techni-
cian. Asastudentin Germany intheearly 1880’s,
he studied photochemistry under Hermann Wil-
helm Vogel, one of the leading photographic
scientists at the time. Vogelwastheinventorof the
orthochromatic plate and Stieglitz was among the
first to use it. During the 1880’s and 1890’s
Stieglitz experimented constantly, trying to push
photography beyond its assumed technical limits.
He tried night photography out-of-doors by the
light of street lamps. He used a hand camera when

most considered it an amateur’s toy—the kind of
toy that could only work on bright, sunny days.
Stieglitz made it work in a snowstorm, and with
characteristic genius made a technical experi-
ment serve an artistic purpose. (Plate 19.)

In the 1890's he showed that the mobility of the
hand camera gave the photographer the chance
for compositional control over transient, real-life
scenes, control impossible with a camera fixed on
a tripod. This amounted to the discovery that if
one could respond quickly enough—having first
had the patience to wait for the right moment—
life could be made to look like art. It was a visual
revelation that took most people by surprise and
was one of Stieglitz’s most important achieve-
ments as an artist, his later work notwithstanding.
The hand camera, and the example Stieglitz set
with it, proved as much a stimulus to Pictorialism
as did the development of painterly printing
techniques, and the hand camera survived Pic-
torialism as one of the key syntactical tools of
modern photography.

Early in his career as a printmaker Stieglitz
made carbon prints and lantern slides, and he
continued to make at least an occasional carbon
print until 1899. In 1889, he was printing on Piz-
zitype paper, a printing-out platinum paper. He
used various platinum processes during the
1890’s, and his pictures were often reproduced
by photogravure. Between roughly 1898 and
1900, he became an avid experimenter in gum,
having admired Robert Demachy’s work. He also
experimented with glycerin-developed platinum
prints at that time. From the founding of the
Photo-Secession until about 1920, he printed
mostly on platinum and palladium papers.
(Palladium, sometimes called palladio, is a pro-
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cess very similar to platinum. See the technical
section on ferric salts processes in Part Il.) From
about 1920 on, he printed mostly on silver
chloride developing-out papers. Stieglitz worked
when chloride papers were at their best—almost
the equivalent of platinum in their tonal qualities.
They have deteriorated since his day.

Because the hand camera produced a small
negative, Stieglitz made enlarged negatives for
contact-printing or enlarged positive transparen-
cies from which photogravure plates were pro-
duced. He rarely composed his hand-camera pic-
turesusingthe entirenegative; the finalimage was
almost always cropped. The enlarging procedure
caused a certain loss of sharpness and of tonal
separation. In later years, ashe became more con-
cerned with retaining the subtleties in his
negdatives, whether made by the view or by the
hand camera, Stieglitz printed only by contact
from original negatives.

The Stieglitz prints actually dating from the
Photo-Secession period and earlier exist in two
forms: photographic prints and gravures. The
gravures were made for the most part under
Stieglitz's supervision and were considered by
him as equivalent to original prints; so we can take
their quality as intentional. Up to 1898, Stieglitz's
printing style, in both actual prints and gravures,
was derived from Emerson’s, although Stieglitz
depended less than Emerson did on compressed
tonality and his negatives were more in focus.
When Stieglitz lowered the contrast of a print—
graying it out—it was usually to suggest the at-
mospheric quality of a gray or inclement day.
Stieglitz’s interest in gum was short-lived (and
later repudiated by him; only reproductions of his
gum prints survive), but it appears to have had a
lingering effect on his later work. | say this
because the Photo-Secession prints, in general,
are less straightforward than the pre-1898 work.
Their tonal scale is more compressed and the
details less defined. The printing mannerisms are
such that many of the Photo-Secession gravures,
even the ones printed low-key, have a decidedly
anemic look in spite of the undeniable strength of
their formal composition. Recent offsetreproduc-
tions of these gravures, in books on Stieglitz, have

FIG. 99

ALFRED STIEGLITZ, Spring Showers, New
York, 1900 (?). Photogravure from Camera
Work, October 1911.

This reproduction cannot do justice to the soft
scale of grays in the original. Stieglitz did a lot of
foul-weather photography early on. Meterologi-
cally, this is one of the best prints.
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tended to make them look more contrasty (longer
in density range) than they in fact are. No gravures
were produced after the Photo-Secession.

Stieglitz's post-Photo-Secession platinum and
palladium prints tended to be low-key and in
deeply printed tones. But this gradually gave way,
in fits and starts, to a more normal balance of
tones and clearer detail. The chloride prints made
from the mid-1920’s on, with the exception of the
cloud series, tend to be bright and sharp com-
pared with the work of the previous decade.

During the 1920’s he reprinted many of his old
(1890 through 1910) hand-camera negatives by
contact on chloride papers. Because he printed
them in his 1920’s style, one should not take them
as examples of his attitude toward printmaking at
the time the negatives were made.

Stieglitz preferred matte papers of fine, unob-
trusive texture. He often waxed (or varnished?) his
prints—just enough to deepen the shadows with-
out introducing an overall gloss.

Stieglitz's ability to extract nuances of tone and
color from platinum and palladium prints was
astonishing. There are platinum prints in the
Stieglitz Archive at Yale University, and in other
collections, that go from a cool, blueish color in
the shadows to a warm, brownish color in the
highlights. The shift is subtle but effective and
shows how color-change can be used in printing
to supplement the gray scale and enhance separa-
tion of tones. In a palladium print of Georgia
O’Keeffe’s hands, the shadows around the fingers
are solarized (reversed). This gives them a glisten-
ing metallic luster that in turn makes the shadows
seem to lie on another plane. The result is striking,
and in practical terms impossible to reproduce
photomechanically.

Historians and critics habitually characterize
Stieglitz as a straight photographer. While other-
wise accurate, the term can be misleading if ap-
plied too literally to his printmaking, as the
paragraphs above should suggest. Compared
with the work of Demachy or with Steichen in his
early period, Stieglitz was a relatively straight
printer. Compared with Edward Weston, though,
he never quite went straight. Instead, he stood a
kind of middle ground; and because he stood it so

well he was arguably the best printmaker photog-
raphy has known. This is a laurel wreath contem-
porary opinion likes to hang upon Weston; but
Stieglitz deserves it more because his printstellus
more about printmaking.

Any curator, anticipating the day his museum
might go up in flames, should resolve to run for
the Stieglitz prints first. Posterity needs them
because they help us see the balance that print-
making teeters on: On one end is the print that
presents its image directly, without intrusion; on
the other, the print that coversitsimage with tonal
or color manipulations or with its own physical tex-
ture. Weston'’s prints, made from 1930 on, tilt the
balance toward direct presentation. Demachy’s
and Steichen’s prints at their most painterly tilt it
the other way. In individual Stieglitz prints the
balance sometimes goes one way, sometimes the
other; but in his most impressive work it rests
even.

By finding the even balance, Stieglitz makes us
see the relationship that exists in photography
between the image and the surface that carries
it—a relationship in which each contends with, yet
depends on, the other. His images are tactile ob-
jects, full of their own physical substance, yet do
not seem anything other than photographs. No
other photographer did this with as much variety
and inventiveness as Stieglitz, or with as profound
a sense of the qualities necessary to carry it off.
This careful balance between image and object is
the source of the irreproducible “heartbeat” of
which he spoke.

Paul Strand

Along with Stieglitz, the work of two other famous
photographers, Paul Strand and Edward Weston,
best respresents the major direction taken by ar-
tistic printmaking after the Pictorialist heyday.
Paul Strand’s photographs appeared for the
first time in Camera Work and at 291 in 1916.
Bornin 1890, Strand had been a student of Lewis
W. Hine, the social reformer and documentary
photographer, who taught science at the Ethical
Culture School in New York. Hine also taught an
extracurricular course in photography. Strand



108 THE KEEPERS OF LIGHT

signed up, learned the fundamentals of camera
and darkroom and, with the other students, was
taken by Hine to see the work at 291. The visits to
291 made Strand certain he wanted to become a
photographer, and over the years, as he con-
tinued to photograph, he took his prints to
Stieglitz for criticism. He worked his way through
Pictorialism—experimenting with gum prints and
soft-focus effects—but under Stieglitz's influence
became convinced of the arguments for straight
photography.

FIG. 100
PAUL STRAND, The Sandwich Man. Photo-
gravure from Camera Work, June 1917.

The final two issues of Camera Work contain gra-
vures of Strand's work. The printing varies—some
plates are fairly bright and contrasty, others, like
this one, are comparatively flat. There seems to
be no reason for the difference. The printing does
not bear a consistent relationship to the images.

Strand saw the work of the modernist European
and American painters on the walls at 291 and he
began to experiment with the same ideas by
photographing abstract forms. From this work
with pure abstraction he learned the vocabulary of
picture structure that was to be fundamental to
much of his later photography.

In 1917, in the last issue of Camera Work,
Stieglitz described Strand’s work as “brutally
direct.” It was, he wrote, “Devoid of all flim-flam;
devoid of trickery and of any ‘ism’; devoid of any
attempt to mystify an ignorant public, including
the photographers themselves. These photo-
graphs are the direct expression of today.” Com-
paring Strand’s work with the bulk of the “serious”
photography then being produced, one can
understand Stieglitz's enthusiasm; yet his often-
quoted tribute does not ring entirely true. Strand
had indeed found his way clear of the more overt
mannerisms of Pictorialism: His subject matter—
the famous Blind Woman, for example, or any
number of candid portraits—was a considerably
more “direct expression of today” than was the
standard Pictorialist fluff. Nevertheless, his print-
making retained much of the Pictorialist tempera-
ment. Many of the prints from this period have
broad, flat tones, empty shadows, and soft detail.
They are not bright and sharp like the prints made
by his first mentor, Hine. Instead, they have a
quality akin to the haziness of the work shown in
the Photo-Secession Galleries a decade before.
Even the early abstractions are printed in a Pic-
torialist style. Over the years, Strand gradually
lifted the veil. His prints became far more direct in
the way they presented their subjects. The im-
pression one gets is that Strand’s printing style
only slowly caught up with the implications of his
vision. (See Plate 44.)

Strand preferred platinum paperand useditun-
til it went off the market in 1937. He experi-
mented by applying an additional coating of sen-
sitizer over the surface of commercial platinum
paper to deepen the tone, and then gold-toned
the print to make the shadows even richer.
Strand’s interest in gravure printing (see the
chapter on photogravure) was another aspect of
his concern for print quality. Also notice the
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Strand quotation at the beginning of Part Two, the
technical section.

In “The Art Motive in Photography,” an essay
written in 1923, Strand defined his position regar-
ding certain still-popular photographic methods:

Gums, oils, soft-focus lenses, these are the worst
enemies, not of photography, which can vindicate
itself easily and naturally, but of photographers. The
whole photographic past and present, with few ex-
ceptions, has been weakened and sterilized by the
use of these things. Between the past and the pre-
sent, however, remember that there is this distinc-
tion—that in the past these extrinsic methods were
perhaps necessary as a part of photographic ex-
perimentation and clarification. But there is no such
excuse for their continued use today. Men like Kiihn
and Steichen, who were masters of manipulation
and diffusion, have themselves abandoned this in-
terference because they found the result was a
meaningless mixture, not painting, and certainly not
photography. And yet photographers go right on to-
day gumming and oiling and soft-focussing without
a trace of that skill and conviction which these two
men possessed, who have abandoned it. Of course,
there is nothing immoral in it. And there is no reason
why they should not amuse themselves. It merely
has nothing to do with photography, nothing to do
with painting, and is a product of a misconception of
both. For this is what these processes and materials
do—your oil and your gum introduce a paint feeling,
a thing even more alien to photography than colour
is in an etching, and Lord knows a coloured etching
is enough of an abomination.'?®

Edward Weston

About the time Strand’s essay was written,
Edward Weston, who was once among the fuz-
ziest of Pictorialists, was reassessing his own
photography in similar terms. In the early 1920’s
Weston began to move away from the sentimen-
tal, soft-focus style that had characterized his
early work—and had already won him a certain
fame. Weston's renunciation of Pictorialism was
more dramatic and complete than that of Kihn or
Steichen, who embraced the idea of straight
photography while managing to produce work
that suggests they did not always feel at home in
it .19 Weston, as is well known, was another case
entirely.

Weston continued to use platinum and palla-
dium papers—at least, when he could afford them
—or matte chloride papers, long after his turn-
around from Pictorialism had taken place. But in
1930 he finally abandoned matte papers in favor
of away of printing thatwasfree of any secondary
qualities imposed by the print surface. A com-
ment in his Daybook (for March 15, 1930) neatly
sums this up.

Long ago | thought of printing my own work—work
not done for the public—on high-gloss paper. This
was some years back in Mexico, but habit is so
strong that not until this last month did l actually start
mounting glossy prints for my collection.

It was but a logical step, this printing on glossy
paper, in my desire for photographic beauty. Such
prints retain most of the original negative quality.
Subterfuge becomes impossible. Every defectisex-
posed, all weaknesses equally with strength. | want
the stark beauty that a lens can so exactly render,
presented without interference of “artistic effect.”

FIG. 101
EDWARD WESTON, Jean Charlot, 1933.
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Now all reactions on every plane must come directly
from the original seeing of the thing, no second-
hand emotion from exquisite paper surfaces or col-
or. Honesty unembellished—first conceptions com-
ing straight through unadulterated—no suggestion,
no allegiance to any other medium. One is faced
with the real issue, significant presentation of the
Thing Itself with photographic quality.

This statement is a complete rejection of the idea
of the artistic print as it had been defined since the
late 1880’s. Of course, commercial and docu-
mentary photographers had made glossy prints
all along; but photographers who thought of
themselves as artists in the usual sense had not.
Although Stieglitz and Strand also began from
roughly 1920 on to depend less on altering tonal
relationships or covering the image with effects
derived from the printing surface, Weston was the
first to tip the printmaking balance all the way
toward pure presentation. He redefined the ar-
tistic print by paring its syntax down to the bare

essentials, leaving only the tonal controls made
possible by varying the exposure and the develop-
mentgiventothe negative and the print (including
burning and dodging). He used the controls only
to present the tonal values of the original scene,
not to impose values for the sake of “artistic
effect”—two words Weston put in quotation
marks to banish them from photography. Weston
knew what his print would be like even before he
released the camera’s shutter; printmaking was
simply the closest possible duplication on paper
of what had been seen on the ground glass.

What Weston did, in effect, was complete the
circle that brought serious photographic printing
back in spirit to where printing had been in the
straightforward days of glossy albumen, before
William Willis's beautiful platinum papers, Peter
Henry Emerson’s peculiar theories, and all the
Pictorialist paraphernalia had arrived on the
scene.



Final Words

The Weston printmaking standard (glossy paper,
careful translation of the scale of values in the
subject into a scale of tones in the print) has
had a monoply over serious photographic printing
since the 1930’s, especially as passed down by
Ansel Adams inthe Zone System of exposure and
print control. But since the 1960’s a number of
photographers have begun to re-examine the op-
tions in printmaking. Today, all sorts of ex-
periments are going on using revived historical
methods, or using the new electrostatic, photo-
lithographic, and photo-etching techniques,
some of which are described in this book’s com-
panion volume, Alternative Photographic Pro-
cesses, by Kent E. Wade.

These experiments have resulted in some
startlingly new forms of nonobjective imagery,
but they are worth the attention of even the most
objective of straight photographers. They are
worth it because of the regrettable state of com-
mercially made printing papers, now undeniably
inferior to the papers of a few decades ago.
Whatever the reasons, manufacturers have lost
track of the tonal, color, and surface character-
istics the best paper once had. The conveniences

gained from such things as resin-coated papers
have been at the expense of the qualities that give
prints their physical beauty—that pull us across
the room and make us take notice. Turning to
historical or alternative materials may not be an
ideal solution to the problems the manufacturers
have created, but for photographers who care
about printmaking it is the only solution at hand.

- A G * S A ¢

In talking about printmaking | have wandered
considerably from the point where | started; the
link between syntax and communication. Yet the
idea that photography has in its technology syn-
tactical rules of structure that affect what
photographs cantell us about the world seems to
me so fundamental that it bears repeating. An
understanding of the syntactical rules through
which camera-made pictures operate is vital in an
age when photography and its descendants, film
and television, play the central role in channeling
our visual perceptions of the life around us. The
account above tells just part of the story.






Part Il
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The light is pretty good at this time, and we count only as far as thirty, when we cover the lens again
with the cap. Then we replace the slide in the shield, draw this out of the camera, and carry it back
into the shadowy realm where Cocytus flows in black nitrate of silverand Acheron stagnatesin the
pool of hyposulphite, and invisible ghosts, trooping down from the world of day, cross a Styx of
dissolved sulphate of iron, and appear before the Rhadamanthus of that lurid Hades.

OLIVER WENDELL HOLMES, “Doings of the Sunbeam,” The Atlantic Monthly, July, 1863

Filmsare quite good these days . . . butthe papersarestillmade only forthe amateurandforthe
average professional who doesn’t caretoo much about quality and longevity. These papers lack
variety and, in themselves, any kind of real beauty. The photographer has never had the best
materials that could be made. Photography is still a new art, and in some people’s minds it doesn’t
compete, doesn’'t qualify. They think of itas an inferior, mechanical medium, because itisn’'t done
by the human hand. But, of course, the photographer deserves the best materials that could be
made, because what he is doing is something added, something new through which the human
spiritand mind can express themselves.

PAUL STRAND, quoted in “Talk of the Town,” The New Yorker, March 17, 1973



Technical Introduction

The processes and formulas chosen for this book
represent only a small portion of the technical lore
of photography. There is a surprising number of
ways to produce images using photosensitive
materials. If you look through some of the books
recommended in this volume you will find that the
list of processes is just about endless. Yet the stan-
dard references often failto make clear whether or
not a process can produce a controllable tonal
scale with a full range of values between black and
white. Many processes cannot, and so their use-
fulness is limited. All of the processes described
here can produce excellent tonal scales. The

technical explanations are intended to show you
how.

Most photographers will find that only one or
two of the processes will fittheirneeds. My advice
is to experiment tentatively with several that seem
promising, but then choose one and settle down
to master it. Skillful printmaking is an uphill fight.
It takes concentrated practice, but it is worth the
trouble. In themselves, the methods described in
thisbook are not very important. Their only value
comes from the way they require you to exercise
your vision. The craft of printmaking is the art of
seeing.






Negatives and
Printing Papers

Here is some basic background on the character-
istics, or sensitometry, of photographic films and
papers. Itis intended to help you review some of
the things you should already know—or be trying
to learn—about controlling films and papers and
also to introduce you to some of the problems in
making negatives suitable for printing with the
historical processes. For a more extensive ac-
count of sensitometry and exposure and develop-
ment controls, see Photographic Tone Control,
by Norman Sanders, published by Morgan &
Morgan, Inc.

The Characteristic Curve

The density of the silver deposit in any part of a
processed photographic negative of a given sen-
sitivity depends, first of all, on the amount of ex-
posure. The relationship between density and ex-
posure is usually represented by agraph known as
a characteristic curve, as in Figure 102. Density

is plotted along the vertical axis of the graph, ex-
posure along the horizontal axis.

Both density and exposure are expressed in
logarithmic form and abbreviated D for density
and Log E for exposure. Density is found by
reading the negative with a device known as a
densitometer, which measures the amount of
light transmitted through any given area.

The formula for calculating density is

D =Log 1,
where D equals density and T equals transmittance.
Transmittance is given as a percentage, written in
decimal form. For example, if the negative
transmits 25 % of the light falling on it, its density
is the log of o> .Since 2= = 4, and the logof 4is
0.60, the density of the negative is 0.60.

Figure 103 shows the relationship between
transmittance and density. You can see that each
time the transmittance is cut in half, the density in-
creases by 0.30. Conversely, each time the trans-
mittance doubles, the density decreases by 0.30.

A similar relationship holds for exposure. Each

210 increase in Log E of 0.30 means that the film
1.80
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Characteristic curve.

Abbreviated table of transmittance and density.
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received double the exposure (in other words one
f-stop more exposure). Each decrease in log ex-
posure of 0.30 means that the exposure was cut in
half (one f-stop less exposure).

You should not worry if you do not quite under-
stand what logarithms mean. All you really need
to remember to use them in photography is that
each additional 0.30 means a doubling of den-
sity or of exposure—whichever is applicable

The shape of the characteristic curve varies
from film to film. The curves shown here are sym-
bolicand not intended to represent a specific film.
We think of the curve as being divided into three
parts: the toe, the straight-line section, and the
shoulder. In Figure 104 you can see that on the
straight-line section of the curve, equal dif-
ferences in exposure will result in proportionately
equal differences in density. This constant ratio
does not hold, however, for either the toe or the
shoulder sections. In these areas, equal dif-
ferencesin exposure do not resultin equal density
differences. Compared with the straight-line sec-
tion, the density differences resulting from equal
exposure differences tend to become less toward
the extremes of under- and overexposure, as
represented by the toe and the shoulder sections
of the curve. Because of this, differences in
brightness in the original scene arereduced when
they are recorded on the toe or the shoulder sec-
tions, and contrast and separation are partly lost.
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FIG. 104
Tone separation on toe,
shoulder.

straight-line, and

As a result, a print made from the negative will
show a more accurate and distinct separation of
tones in the areas printed from the straight-line
section than in the areas printed from the toe or
the shoulder sections.

You will see that the toe of the characteristic
curve does not begin at a density of 0.0, but slight-
ly higher. This initial density—called base-plus-
fog or gross fog—is the sum of the density of the
film base itself plus the additional density, or fog,
produced by the action of the developer on the
unexposed portions of the emulsion.

Exposure. When we use 35mm or other cam-
eras that make small negatives, we usually try to
expose so that the shadow details lie mostly on the
toe region of the characteristic curve. Using the
toe allows us to take full advantage of the film'’s
speed and produce negatives that have maximum
definition and minimum grain—factors with
special importance for small negatives.

With medium and large-format negatives,
however, where problems of definition and grain
are less critical (either becauseless magnification
is used in enlarging or the negative is printed by
contact), exposure is usually increased so that the
shadows lie less on the toe and more on the
straight-line section of the curve. This results in a
more accurate recording of shadow detail.

With either large or small negatives the rest of
the tonal scale, from the deep middle tones to the
highlights, should lie on the straight-line section.
Normally we do not want the highlights to fall on
the shoulder of the curve. This is what happens
when the negative is overexposed or made to
record a contrasty scene—a scene with an ex-
treme range of brightnesses. You can see from the
curve that when the lighter tones do fall on the
shoulder, their separation becomes less: They
become “blocked.”

Effect of Development on the Characteristic
Curve. An old adage in photography goes, “ex-
pose for the shadows and develop for the high-
lights.” A slightly more exact, if less economical,
way of putting it would be, “expose for the toe of
the characteristic curve and develop for the
slope.” The reason behind this can be seen in the
characterisitic curves in Figure 105. The curves
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Density and development time.

show that when development time is increased,
the density of the negative for any given exposure
is also increased. The density increase, however,
is small in the toe of the curve and becomes
greater as the curve ascends. Notice how the
steepness of the slope of the curve increases with
increased development. The result is an increase
in tonal separation between any given range of ex-
posure units. Again, the increase is greatest in the
upper part of the curve.

Density Range

the paper is capable. Subtract the shadow density
from the highlight density. The result is the densi-
ty range of the negative. For example, highlight
density 1.60 minus shadow density 0.30 equalsa
density range of 1.30.

If you refer to Figures 106-107 you can see
that the time of development (and also, but not
shown, the choice of developer and dilution)
provides a way of controlling the density range of
a negative. [ncreasing development time in-
creases density range; decreasing development
time decreases density range.
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FIG. 106
Increase development to increase density range.

The density range of a photographic negative is
the difference between the most and the least
dense areas on the negative from which you will
want to see detail in the print.

To find the density range with a densitometer,
first measure the densest part of the negative that
should retain detail. In the print this will corres-
pond to the first highlight tone just perceptibly
darker than the white of the paper. (When making
this measurement, ignore anything in the nega-
tive that you wish to print as pure white.) Next,
measure the thinnest, most transparent part of the
negative from which detail is required in the print.
Normally this will correspond to the deepest
shadow value just preceptibly lighter than the

maximum density (the blackest black) of which -
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Decrease development to decrease density
range.
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Thishas great practical use. If the scene you are
photographing has low contrast—for instance an
outdoor scene under a gray, overcast sky—after
normal development your negative will have a
fairly short density range. Negatives of this sort
can be difficult to print. By increasing the develop-
ment time beyond normal, you can bring the den-
sity range of the negative up to a level more ap-
propriate for printing. On the other hand, if you
photograph a scene on a clear sunny day, and
your scene has an extreme range of brightnesses
from dark shadows to bright highlights, after nor-
mal development your negative may have a den-
sity range too long to print easily. In this case you
would want to decrease development time in
order to bring the density range down to a more
manageable level.

Matching Negatives and Papers. The alterna-
tive to changing the development times of your
nedatives is to print on papers of different contrast
grades. You can find the right paper by trial and er-
ror, but knowing the density range of your nega-
tive allows you to pick immediately the contrast
grade of paper that will give the best result. “Best
result” is normally taken to mean a print showing
a full range of tones, from maximum black to
paper white, with good detail in both the light
tones and the deep shadows. The chart shows
Eastman Kodak’'s guide for matching density
ranges of negatives to Kodak’s numbered paper
grades.

The Step Tablet. The easiest and most ac-
curate way to measure the densities of a negative
is with a transmission densitometer, but you do
not need a densitometer to make practical use of

the concept of density range. All you need is an
extremely useful device called the Photographic
Step Tablet No. 2 made by Kodak.

The No. 2 tablet is simply a strip of film exposed
to give a series of increasing densities in 21 steps
running from a base-plus-fog density of about
0.05 to a greatest density of about 3.05. Each
step represents an increase in density of about
0.15. You buy the tablets either calibrated or un-
calibrated. The calibrated tablets are more expen-
sive, but give an exact density number for each of
the 21 steps. Actually, the tablets are made close
enough to an average density difference of 0.15
between steps that you can go ahead and assume
that an uncalibrated tablet will follow the progres-
sion given in Figure 108. The exact densities of
the steps are not really important for our pur-
poses, anyway.

The No. 2 Step Tablet is useful in a number of
ways. As explained below, you can use it to deter-
mine the density range to aim forin your negatives
in order to get the best results from your chosen
printing technique. Once you determine the tar-
get density range, you can use the tablet as a
visual comparison guide for checking negative
densities by laying the tablet down next to the
negative on a light table. As described in later
chapters, the tablet is also handy as an exposure
guide for use with printing-out techniques such as
salted paper and cyanotype.

It is a good idea to number the steps on the
tablet with acetate ink (acetate ink will stick to the
film base). This way, when you print the tablet the
numbers will show in white, making it much easier
to count steps and compare results.

Paper Contrast
Grade Number

Density Range of
Suitable Negative

Log Exposure
Range of Paper

Lowest 0 1.40 and higher 1.40to0 1.70
Contrast 1 1.20t01.40 1.15t0 1.40
2 1.00t01.20 0.95t01.15
3 0.80t0 1.00 0.80t0 0.95
Highest 4 0.60t00.80 0.65t0 0.80
Contrast 5 0.60andlower 0.50t0 0.65

The meaning of the right column, Log Exposure Range of Paper, is explained in the text.
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NO. 2 STEP TABLET
Step Number Density
1 0.05
2 0.20
3 0.35
4 0.50
5 0.65
6 0.80
7 0.95
8 1.10
9 1.25
10 1.40
11 1.55
12 1.70
13 1.85
14 2.00
15 2.15
16 2.30
17 2.45
18 2.60
19 2.75
20 2.90
21 3.05

FIG. 108
Density steps on Kodak No. 2 Tablet.

Characteristics of Printing Papers

Photographic papers also have characteristic
curves. In a paper’s curve, the toe represents the
lightest tones and the shoulder the darkest. Usual-
ly the curves for modern photographic papers are
steeper than those for films, more abrupt in their
transition from straight-line section to shoulder,
and have a longer toe. Figure 109 shows curves
plotted for different contrast grades of paper.
With papers, density is measured with a reflection
densitometer, which measures the amount of
light reflected from the surface of the paper.
Exposure Range. The curves in Figure 109
show the increase in slope that accompanies in-
creased contrast grade. They also illustrate the
concept of exposure range. The exposure range
(or latitude) of the paper is the difference between

the minimum exposure necessary to produce the
first perceptible tone and the exposure necessary
to produce the deepest possible tone. Looking at
the horizontal axis of the graph, you can see that
high-contrast papers (high numbers) have short
exposure ranges and that low-contrast papers
(low numbers) have long exposure ranges. The
best-results print happens when the exposure
range of the paper (expressed logarithmically)
equals approximately the density range of the
negative. Flat negatives (those with a low density
range) print “best” on contrasty (short exposure
range) papers. Contrasty negatives (those with a
high density range) print “best” on low contrast
(long exposure range) papers. Refer back to the
table of Kodak paper contrast grades to see how
exposure range and density range should compare.

Keep in mind those quotation marks around the
word best. All that an equivalence between densi-
ty range and exposure range actually ensures is
that the negative will allow you to print the full
scale of the paper while retaining detail in both
shadow and high values. It does not tell you how
the tonal values will be modulated as they go up
the scale: That depends on the shape of the
characteristic curve.
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FIG. 109
Characteristic curves of Kodak papers (glossy) of
different contrast grades.
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FIG. 110
No. 2 Step Tablet

printed on a short
exposure range paper.

FIG. 111
No. 2 Step Tablet

printed on a long
exposure range paper.

Forexample, Figure 112 shows the curves for
two types of printing paper that have the same
exposure range. The first is a “commercial”
paper, the second is a “portrait” paper. You can
see that the toe section of the portrait paper is
longer and less abrupt than that of the commercial
paper. Compared with the commercial paper, the
portrait paper will give a more gradual, less con-
trasty gradation of tonesin the lighter valuesofthe
print.
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Curve shapes of paper for different purposes.

Modern Versus Historical Film and Papers.
The steep curve and the sharp shoulder of
modern printing papers are designed to compen-
sate for the long toe and gradually ascending
curve of most modern films. This combination is
supposed to produce prints in which the tonal
relationships correspond closely to those in the
original scene.

Most of the historical materials covered in this
book have characteristic curves unlike those of
modern papers. The curves for the historical
materials have long straight-line sections, often
with a negligible toe or shoulder. A curve of this
sort is “ideal” in the sense that it maintains
highlight and shadow separation equal to the
separation of the intermediate tones. When the
historical printing materials were originally in use,
films and plates also tended to be more straight-
line in character. Basically, this meant that their
toe region was shorter and straighter than that of
today’s films (a film like Kodak Royal Pan comes
close to this earlier configuration). Working
together, the straight line of the paper and the
straight line of the negative could produce prints
showing a remarkably faithful gradation of tones
with regard to the original scene. The older com-
bination of materials was often superior to the
modern.

Modern films are not as suited to the historical
printing process as their predecessors were. In-
stead of compensating for the compression of
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tonal values due to the long toe of modern
negatives, the historical processes actually
reproduce thiscompression ontheprint. The only
way to adjust forthisis to overexpose the modern
negative slightly in order to place the shadow
values more on the straight-line section of the
curve.

Exposure Ranges of Historical Papers.
There is another important difference between
modern and historical printing papers. The
historical papers tend to have longer exposure
ranges, and consequently print best with nega-
tives developed to a greater density range than
would be appropriate for modern papers (the ex-
ceptions to this are gum, carbro, and bromoil).
Although some contrast control is possible with
the historical papers, for successful prints you
have to start with the right kind of negative. In
general, this means developing your negatives
20% to 30 % longer than normal. (NOTE: If you in-
tend to make an enlarged duplicate negative
[see next page] develop the original negative as
you normally would; you can raise the density
range in the duplicate.)

The best way to find the right density range for
your nedatives is to contact-print a No. 2 Step
Tablet over your historical paper. Expose the
paper beneath the tablet so that the first step
prints the maximum black the paper is capable of
and the second step has a tone discernibly lighter.
Note the number of the last step on the tablet that
prints a tone just perceptibly darker than paper
white. Use that step as the highlight density to aim
for when you develop your negatives.

The Effect of Surface Texture. Note in Figure
113 that the maximum reflection density (or
shadow depth) is higher for glossy-surface than
for matte-surface papers. This is because the sur-
faces reflect light differently. Figure 114 com-
pares surface types. The rough matte surface
tends to scatter light in all directions, while the
glossy surface reflects most of the light at an angle
opposite to the angle of incidence. If you view a
glossy print from this angle of reflectance you see
a glare. Since there is less scattered reflectance
from a glossy print, under normal conditions of
viewing less light is reflected back to the viewer.
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FIG. 113
Maximum reflection density possible from dif-
ferent surface types.
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Theresult is that the shadows in a glossy print will
appear darker than the shadows in a matte print.
You see this difference each time you process a
print. The layer of water on a wet print gives it a
very efficient glossy surface. Asthe print dries, the
gloss disappears and the shadows become lighter
and less contrasty.

Making Enlarged
Duplicate Negatives

Except for carbro and bromoil, all the processes
described in this book are contact processes and
require negatives (or sometimes positives) the
same size as the final print. Technically, the best
negative for this purpose is an original large-
format negative developed to the right density
range for the chosen printing process. If you use a
camera with a negative size smaller than your in-
tended print size, such as a 35mm camera, you
will have to make an enlarged duplicate negative
using one of the following methods:

(1) Enlarge the negative directly onto Kodak
Professional Direct Duplicating Film
SO-015.

(2) Make an intermediate film positive and from
that an enlarged duplicate negative.

(3) Use a large-format camera to make a new
negative the size you want by copying a print
made from the original negative.

(4) Reversal-process your film and enlarge the
resulting positive onto film to make a negative.

Method One: Kodak Professional Direct
Duplicating Film SO-015. This film allows you
to make one-step duplicate negatives from your
original continuous-tone negatives by standard
processing techniques.

The “SO” in SO-015 means special order, but
many professional camera stores now carry the
film in stock. This film is in the developmental
stage, though, and still being tested and changed.
Kodak may drop the “SO” designation in the
future but probably will not change the name. The
film currently is available in 10x13cm (4x5-in.),

13x18cm (5x7-in.), and 20x25cm (8x10-in.)
sizes. Use a No. 1A (light red) or a No. 1 (red)
Kodak safelight filter.

It is important to store the filmat 13 °C (55 ° F)
or cooler. The base-plus-fog density of the film is
high to begin with, and heat will increase it.

SO-015 has a transparent base. This makes it
almost impossible to tell the base and the emul-
sion side apart under safelight illumination. If you
hold the film vertically, with the code notch at the
very top right or very bottom left, the emulsion will
be facing towards you (the same is true of any
other code-notched sheet film), as in Figure 115.
It does not seem to matter whether you expose
this film emulsion side up or through the base,
though correct procedure would normally be
emulsion side up in the enlarging easel, with the
original negative in the enlarger emulsion side
down. Place a sheet of matte black paper under-
neath the SO-015 when making the duplicate
negative to reduce the halation that would other-
wise be caused by light reflected from the easel.

CODE NOTCH

FIG. 115
Code notch lets you identify emulsion side in the
dark.
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SO-015 has already been exposed in manufac-
ture, and additional exposure by you will actually
decrease the film’s density after development. In
practice, this means that when you enlarge your
original negative onto SO-015 you must decrease
exposure if the shadow areas of the duplicate have
too little density and increase exposure if the
shadow areas have too much density.

The first time you use SO-015, cut a strip and
expose ittotheroomlightforaminute. Develop it
for 4 minutes, as directed below, and then fix. This
will show you the minimum base-plus-fog density
possible with this film. In making an enlarged
negative, try to aim for the exposure that gives the
lowest base-plus-fog density consistent with good
shadow tone separation as compared with the
original negative.

Develop SO-015 in a tray with continuous agi-
tation using Kodak Dektol (1:1 dilution) at 21°C
(70° F). Despite the reversed exposure pro-
cedure, developmentis the same as with any stan-
dard film: Increasing the development time will in-
crease the density range of the SO-015 duplicate.
Kodak suggests a developing time of 2 minutes,
but this time is usually far too short to gain a suffi-
cient density range for most of the historical
printing techniques. You will probably find you
need a time between 4 and 8 minutes, depending
on your original negative. Bear in mind that in-
creased development also increases base-fog.

The disadvantage of using SO-015 lies in its
high base-plus-fog density, which makes longer
exposure times necessary when you start making
prints. This density can bereduced by treating the
negative for 1 minute in Farmer’s Reducer, as ex-
plained at the end of this section. Otherwise,
using SO-015 is the easiest way to make enlarged
duplicate negatives.

A Note on Tray-Developing of Films: Always
tray-develop film using a tray at least one size
larger than the film size. This will allow the film to
move freely and develop evenly. Agitate gently by
alternately lifting and lowering each side of the
tray. Keep doing this the whole time. If the tray is
too small, the effect of agitation tends to be
greater along the the edges of the film than at the
center. This can result in excessive edge density

and uneven density overall. If you must use a
small tray, agitate the film by continually lifting it
and turning it over in the developing solution.

Method Two: Intermediate Film Positive.
With this method you first make a film positive
and from this, an enlarged negative. The best film
to use is Kodak Commercial Filim 6127 (or 4127
Estar Thick Base). Use a Kodak No. 1 (red) safe-
light filter. The film is available in 10x13cm
(4x5-in.), 13x18cm (5x7-in.), 20x25cm (8x10-
in.), and 28x36cm (11x14-in.) sizes.

In terms of the amount of film needed, the most
economical procedure is first to make a continu-
ous-tone film positive by contact-printing your
original negative onto Commercial Film, and then
to enlarge the positive again onto Commercial
Film to make the new negative. In making the
positive, try to use only the straight-line section of
the characteristic curve. This means exposing the
positive for full, actually rather heavy detail in the
highlights, and developing for adequate separa-
tion in the shadows, but not developing to the
film's maximum density.

Start by making test strips. If you use your
enlarger light for contact-printing, set the lens at
/5.6 and place the white side of a Kodak gray card
or a white sheet of paper on the easel. With only
the enlarger light and safelight on, raise or lower
the enlarger head until a reflected-light meter
reading of the card gives an exposure setting of //8
at 1/15 second or its equivalent with the meter set
for ASA 400. Stop the lens down to f/16. The ex-
posure for contact-printing the positive will now
be about 12 seconds, depending on the highlight
density of your original negative.

Develop the test strip for 2 /4 minutes with con-
stant agitation in Kodak DK-50 or Kodak HC-110
(Dilution A) at 21° C (70° F). After fixing and
rinsing, squeegee the surface water off and ex-
amine the strip over a light table. It should not
have clear film in the highlights (except for spec-
tral reflections or blank whites), and should have
fairly soft shadows. Adjust the exposure and de-
velopment times as necessary. With a contrasty
original negative, you might have to switch to
softer-working HC-110 (Dilution B). With a very
flat original negative, a more active developer like
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Kodak D-11 (used 1:1, or more concentrated if
necessary) may be required to produce an ade-
quate density range.

When you have made the film positive on the
basis of your test strip, enlarge it onto Commercial
Film to make the duplicate negative. Expose for
proper shadow separation and develop for the
time necessary to achieve the appropriate density
range for the printing process you have in mind.
Compare the duplicate with the original negative.
Youwill not be able to get an absolute matchinthe
shadow tones, buttrytocomeas close asyoucan.
Despite your adjustments in exposure time, the
shadow values of the duplicate negative may not
show enough tonal separation. If this happens,
the only thing to do is remake the positive, giving it
a longer developing time to increase its shadow
separation. Unfortunately, the only way to learn
whether your positive has been made correctly is
to go ahead and try to use it to make the enlarged
duplicate negative.

This two-step process is not as easy as using
Direct Duplicating Film, but it is good practice in
learning to control density ranges through ex-
posure and development.

Method Three: Copying. Sometimes the orig-
inal negative will need so much careful burning
and dodging during printing that it may turn out to
be easier to make the enlarged duplicate negative
by copying a print instead of by either of the
methods described above.

One advantage of copying is the possibility it
presents for handwork on the copy print or for
techniques like collage or the use of existing art-
work. The main thing to remember about copying
is that the brightness range of a glossy printis only
about 1:50, anditisevenlessfora matte-surfaced
print. This means that they are both low-contrast
subjects, and so the copy negative will need along
development time to produce a density range suit-
able for printing with historical—and for that mat-
ter, modern—papers. For details on copying see
Kodak Publication No. M-1, Copying (Eastman
Kodak Company, Rochester, New York 14650).

Method Four: Reversal Processing. A
black-and-white transparent positive results when
the original film is processed by bleach-and-

redevelop reversal processing. The positive im-
age can then be enlarged directly onto Kodak
Commercial Film 6127 to make a negative.

The drawback of this technique is that most
reversal chemistry is designed to produce positive
transparencies of a high density range suitable for
projection but not for use in making enlarged
negatives.

For information on reversal processing, see
Arnold Gassan, Handbook for Contemporary
Photography, distributed by Light Impressions
(Box 3012, Rochester, New York 14614) and
Kodak Pamphlet No. J-6, Small-Batch Reversal
Processing of Kodak B/W Films.

Density Control With Farmer’s Reducer

Farmer’s Reduceris a “cutting” reducer, meaning
that it tends to remove the same amount of silver
from all areas of the negatives. Because the sub-
traction is more obvious in the shadow areas, the
reducer appears to increase the density range of
the negative; but this is not the case. Farmer's
Reducer can be used for correcting overexposed
negatives, for treatment of Kodak Professional
Direct Duplicating Film SO-015, as mentioned
above, andforlocal reduction as described below.

STOCK SOLUTION A

Potassium ferricyanide . . . . . .. 37.5 grams

Water to make total volume . ... 500 ml
STOCK SOLUTION B

Sodium thiosulfate (hypo) . . . . . 120 grams

Water to make total volume . ... 500 ml

To use, mix 1 part Stock Solution A, 4 parts
Stock Solution B, and 32 parts water, and use im-
mediately—the combined solution will keep only
forabout 10 minutes. If the weatheris warm, treat
the negative firstin Kodak Hardener SH-1 (the for-
mula is given in the chapter on Conservation and
Restoration). Immerse the fixed and washed neg-
ative (a dry negative should be soaked in water for
several minutes before treatment) quickly in the
reducer and agitate constantly. Periodically take
the negative out, rinse it in running water to stop
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reduction, then examine its density and returnit to
the bath if necessary. Afterwards, wash it for at
least 10 minutes before drying.

To apply the reducer locally, first place the
negative on alight table with the emulsion side up.
The negative should be wet. Wipe the excess
water from the surface of the emulsion with a
dampened and wrung-out cotton ball or a film
sponge. Using a brush or a cotton ball, apply the

reducer to the areas of the emulsion to be treated.
Move the brush or cotton constantly to blend the
edges of the reduced area. Flood the emulsion
with water from time to time to stop the action,
and study your progress. Wash the negative after
treatment at least 10 minutes and hang to dry.

To accelerate the action of the reducer, in-
crease the proportion of Stock Solution A used in
making the combined solution.






Chemicals

Buying Chemicals

When you begin work with historical processes
the first, and often most frustrating, step is to find
asource forchemicals. If youlive near a college or
university there will usually be alaboratory supply
department in the chemistry building where you
can pick up supplies, or you can look in the back
of this book for the address of a chemical supply
house near you (for certain hard-to-find or espe-
cially expensive items you will probably need to
use this list).

Many chemical suppliers prefer not to sell to in-
dividuals. There are several reasons. Although
suppliers are not legally liable for injuries that
result from the use of their products—as long as
the product was labeled with appropriate warn-
ings and otherwise properly represented—they
are concerned about chemicals getting into the
hands of children or being used for illicit purposes.
Also, and perhaps more to the point, suppliers do
not care for the clerical nuisance of processing
small orders. If you find that a supplier is unwilling
to sell to you as an individual, use the name of
your educational or business affiliation.

When buying an expensive chemical, check
prices from a number of suppliers. Quotations
can vary considerably and it pays to shop around.

Scales

It will be necessary to have a small and accurate
scale for weighing out chemicals. One of the best
scales for photographic use is the Ohaus Series
700 metric triple-beam balance shown in Figure
116. Ithas a single pan to hold the chemical and a
capacity range from 0.1 gram to 610 grams. You

can extend the capacity by adding attachment
weights. The scale is sensitive to 0.1 gram. It is
available from chemical supply houses that deal in
apparatus, or from the Edmund Scientific Com-
pany, 617 Edscorp Building, Barrington, New
Jersey 08007.

A smaller scale, about half as expensive as the
Ohaus Series 700, is the Pelouze R-47, made
by the Pelouze Manufacturing Company of

FIG. 116
Ohaus triple-beam balance.

FIG. 117
Pelouze R-47.
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Evanston, lllinois. It has two pans (one for the
chemical being weighed, the other for the balance
weights) and a beam that can be set for up to 3.2
grams, and currently comes equipped with either
metric or avoirdupois (U.S. customary) weights.
Choose the metric weights. Many professional
camera stores carry this scale in stock or can order
it from the manufacturer.

Weighing Chemicals. Before weighing out a
chemical, place a clean sheet of paper on the
balance pan. If you are using a single-pan balance
such as the Ohaus Series 700, start by setting the
poise on each beam at O, then slide the 0O-10
gram poise to the right until the scale balances.
This gives you the weight of the paper. Next, set
the poises for the required weight of the chemical
plus the weight of the paper. Adjusting or com-
pensating for the weight of the paper like this is
only important when weighing small quantities.
The paper is there simply to give you a means of
conveying the chemical from the scale to the mix-
ing container (Ohaus scales are available with ac-
cessory plastic or stainless steel scoops for this
purpose). Use a fresh sheet of paper for each new
chemical if there is any danger of contamination.
Always place the chemical (and the paper) in the
middle of the pan to avoid errors introduced by
leverage.

When using a double-pan balance, such as the
Pelouze R-47, first position theremovable pans as
shown in the photograph. The handles should be
parallel to one another and perpendicular to the
beam—otherwise the weight of the handles will
put the scale out of balance. Slide the
0-3.2-grams poise allthewaytotheleftand then
use the adjustment screw as necessary to bring
the scale into balance. If you decide to use paper,
place a sheet in each pan — if they are the same
size their weights should cancel out. Place the ap-
propriate balance weights in the middle of the
right-hand pan and adjust for additional weightby
sliding the poiseto theright as necessary. Add the
chemical to the middle of the left-hand pan until
the scale balances.

With any balance scale the most accurate way
tojudge the balance is by watching the oscillations
of the pointer. Sometimes, especially on cheaper

scales, friction at the fulcrum causesthe pointer to
come to rest at the center even though the scale is
not in exact balance. The scale is properly bal-
anced if the pointer, on being given a gentle
nudge, oscillates in equal arcs to both sides of
center.

Preparing Solutions

General Rules. Treat all chemicals as if they were
poisonous—in sufficient quantities, most are.

. Always read the warnings and directions
given on the label . . .. Store chemicals beyond
the reach of children. . . . Wash your hands after
handling chemicals. . . . Clean spilled chemicals
immediately from the worktable.

Keep the caps on chemical bottles screwed
down tight. Some chemicals are deliquescent—
they absorb water from the air (sodium hydroxide
and ferric ammonium citrate are examples). If left
in half-closed bottles, deliquescent chemicals can
pick up weight in the form of additional water
molecules, and this makes accurate weighing im-
possible. Deliquescent chemicalsmayalsoforma
hard crust if left exposed. Other chemicals are ef-
florescent—they lose their normal water content
when exposed to the air. Still other chemicals
fume or evaporate. Loose caps onacidbottlescan
allow the escape of unsafe, corrosive fumes.

When mixing solutions, follow the temperature
instructions given with the formula. Most, but not
all, chemicals show increased solubiiity with in-
creased water temperature. In many cases a
chemical will dissolve only gradually when mixed
at the solution’s working temperature but will
dissolve quickly when the water is warmer. Some
chemicals liberate heat when dissolved, showing
what is known as an exothermic reaction (ferric
chloride and sodium hydroxide are examples).
Such chemicals should be dissolved in cool water.
Otherchemicals are endothermic, absorbing heat
when dissolved, which cools the solution (crystal-
line sodium thiosulfate—"hypo”—is an example
of the latter).

Always dissolve chemicals in the order listed in
the formula. The best policy is to wait until each
chemical has dissolved before adding the next.
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Formulas Given in Parts. In older photo-
graphic texts, formulas are sometimes given in
parts. Simply convert the formula into equivalent
units of grams and milliliters, or ounces and fluid
ounces. A formula that calls for “7 parts silver
nitrate and 60 parts water” could be rewritten as
7 grams silver nitrate and 60 ml water,” or as “7
ounces silver nitrate and 60 fluid ounces water.”

Percentage Solutions. Sometimes the
amount of a chemical called for in a particular for-
mula is too small to be weighed accurately. In
such cases a percentage stock solution is made,
from which a few milliliters (ml) or a few drops are
used at a time. Percentage solutions are always
prepared using compatible units: either grams
dissolved in milliliters or in cubic centimeters (1 ml
= 1.000027 cc; 1 cc of pure water at maximum
density weighs about 1 gram), or ounces dis-
solved in fluid ounces.

The rule when making percentage solutions is
to dissolve the chemical in less than the total
volume of water, then add water to bring the total
volume to 100 units or whatever multiple of 100
you may need. To make a 2 % solution, for exam-
ple, dissolve 2 grams (or, if liquid, 2 ml) of the
chemical in about 90 ml of water, then add water
as necessary to bring the total volume to 100 ml.
The following are both 10% solutions: 5 grams
dissolved in water to make 50 ml; 20 grams
dissolved in water to make 200 ml.

Percentage by Weight. Sometimes chemicals
are sold in solution and the percentage isgivenby
weight. For example, a 25 % -by-weight solution
weighing, say, 8 grams would contain 2 grams of
the actual chemical. Two grams is 25% of 8
grams. To weigh out a chemical from a percen-
tage solution given by weight, take the number of
grams you need and multiply this by the product
of the percent (written as a whole number) divided
into 100.

Example: 1f 5gramsofachemicalfroma37 %
solution is required, the formula
wouldbe 5X 122 = 13.5. Thismeans
that 13.5 grams of the 37 %-by-
weight solution will contain 5 grams

of the actual chemical.

To weigh out the amount of solution, place an
empty beakeron a scale andfindits weight. Then
setthe scale for the weight of the beaker plus the
weight of the solution you need, as found by the
formula. Pour the solution into the beaker until
the scale balances.

Saturated Solutions. A saturated solution
contains all of a particular chemical that the sol-
vent can hold in solution at a given temperature.
You can prepare saturated solutions by simply
dissolving the chemical in the solvent until a small
amountremains that cannot be dissolved. In most
cases the temperature of the solvent can be raised
to help the chemical dissolve faster. Then, when
the solution cools to room temperature, the
presence of undissolved particles confirms that it
is saturated.

Theamountof chemical actually in a saturated
solution depends on the storage temperature.
Generally, if the solution is allowed to cool some
of the chemical will precipitate out. If the tempera-
ture is raised, the precipitate will redissolve until
the saturation point for the higher temperature is
reached, although it sometimes takes a consider-
able increase in temperature to begin to redis-
solve a precipitate formed in a solution stored
below the recommended temperature.

Filtering Solutions. Figure 118 shows how to
fold filter paper for use in a funnel. Before insert-

1 2

FIG. 118
How to fold filter paper.
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ing the paper into the funnel, wet the inside of the
funnel with tap water or distilled water—which-
ever was used to make the solution being filtered.
Then place the paper in the funnel. A “fast” filter
paper like Whatman No. 4 is appropriate for most
photographic filtering. A filter pump (see Figure
228) makes the job of filtering solutions faster and
easier.

Some Chemical Terms Mentioned
in the Text

Acids. By tradition, an acid is described as a
substance that dissociates in water to produce
hydrogen ions (H*). Acid solutions have a
characteristically sour taste, turn blue litmus
paperred, and react with certain metals torelease
hydrogen. When using acids, always add acid to
water, never water to acids. Water poured into an
acid causes possibly dangerous heat and
spattering.

Bases. A base is defined as a substance that
dissociates in water to produce hydroxyl ions
(OH —). Bases, also called alkalies, have a
characteristically bitter taste and turn red litmus
paper blue. Basic solutions feel slippery and have
a strong detergent-like action.

Salts. Acids and bases react together to form
salts. The reaction also produces water. For ex-
ample, when sulfuric acid, H,SO,, and the base
sodium hydroxide, NaOH, react the result is
sodium sulfate, Na,SO,, plus water, H,O.

2NaOH + HzSO4 > Nast4 + 2Hzo

In the above case the acid is completely neutral-
izedbythebase. Such asaltis called anormalsalt.
If a strong acid reacts with a weak base theresult is
an acid salt, a salt with acid characteristics. An ex-
ample is ammonium chloride, NH,C1, the saltof a
strong acid (hydrochloric) and a weak base (am-
monium hydroxide). If a weak acid reacts with a
strongbase theresultis a basicsalt. An example is
sodium carbonate, Na,COs, the salt of a weak
acid (carbonic) and a strong base (sodium
hydroxide).

pH. The pH (potential of hydrogen) of a solution
is a measurement of its acidity or alkalinity. The

pH scale runs from 1 to 14; 7 being the neutral
midpoint. In general, solutions in which ionization
takes place contain both hydrogen (H*) and
hydroxyl (OH ™) ions. In an acid solution, the
hydrogen ions predominate. Acid solutions have
a pH value below 7. Each successive whole num-
berfrom 7 downindicatesatenfoldincreaseinthe
concentration of hydrogen ions. In an alkaline
solution, the hydroxyl ions predominate. Alkaline
solutions have pH values above 7. Each suc-
cessive whole number from 7 up indicates a ten-
fold increase in the concentration of hydroxyl
ions. A solution with a pH of 7 contains equal con-
centrations of hydrogen and hydroxyl ions.

Pure, distilled water has a pH of 7. Since dis-
tilled water takes in carbon dioxide from the air
and forms carbonic acid, its pH usually drops to
about 5. This does not, however, affect the pH of
substances dissolved in the water later on.

A solution’s pH can affect both the nature and
the rate of its chemical reactions. For example,
developing agents become active only in an alka-
line environment, and developer activity in-
creases with increasing pH value. Kodak Devel-
oper D-76, for instance, contains a weak alkali—
borax—and works more slowly than Kodak De-
veloper D-11, which contains a stronger alkali—
sodium carbonate (both borax and sodium car-
bonate are actually basic salts).

The pH of a solution can also affect its keeping
qualities, and the pH of a sensitive coating can af-
fect its printing speed.

The pH measurement of paper stock is impor-
tant because it gives an indication of the paper’s
probable archival characteristics.

It is possible to measure pH electronically, or by
colorimetric indicator solutions, or by test papers
dyed with indicator solutions. A glass-electrode pH
meter is the most accurate pH measuring device,
and also the most expensive (upwards of $100).
Indicator solutions are slightly less accurate, and
somewhatcomplicatedtouse. Test papersare the
leastaccurate of all (about + 0.25 pH, depending
onthe brand)but are convenientandinexpensive.
Several brands are on the market and are avail-
able from most chemical supply houses.
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pH degrees

0.1 normal solutions

Intensity

10,000,000 — 14

1,000,000 13 SODIUM HYDROXIDE

100,000 12 TRI-SOD. PHOSPHATE

SODIUM CARBONATE

10,000 AMMONIA

1,000
SODIUM BORATE
100
w
= SODIUM BICARBONATE
I 0 8
4
]
<
NEUTRAL 7 DIST. WATER

10,000

CITRIC
100,000

OXALIC

SULFURIC

1,000,000 [ HYDROCHLORIC

10,000,000 0

A change of one degree pH
amounts to a ten-fold change
of intensity of the acid or
alkaline reaction.

FIG. 119 pH values.

To use pH test paper, place a few drops of the
solution on the paper and then match the color
change against the pH color chart provided with
the package. The test paper works best on buf-
fered solutions. A buffered solution is one that
containsreserve acidity or alkalinity, thus tending
to maintain a constant pH. An alkaline buffered
solution, for example, will maintain its pH even
when acid is added, at least until the reserve
alkalinity is used up.

Litmus paper, the most widely known pH in-
dicator, only shows whether a solution is acid or
base. In neutral solutions (pH7) the paper does
not change color.

Oxidation and Reduction

Two interdependent chemical reactions, oxida-
tion and reduction, are mentioned in this book.
Oxidation is the removal of an electron or elec-
tronsfrom an atom or molecule. Reduction is the
addition of an electron or electrons to an atom or
molecule. Oxidation and reduction always occur
simultaneously. One substance cannot be re-
duced (gain electrons) unless another substance
isthere to give up electrons and become oxidized.

An oxidizing agent is a substance that takes up
electrons (consequently becoming reduced).

A reducing agent is a substance that gives up
electrons (consequently itself becoming oxidized).

An oxidation-reduction (or redox) reaction
takes place during the development of the ex-
posed silver halide of photographic films and
papers. Development in an organic reducing
agent such as hydroquinone (a component in
most developers) reduces the exposed silver
halide to its metallic state. A platinum print is
another redox example. Platinum paper is coated
with ferric oxalate and potassium chloroplatinite.
When exposed to light, the ferricion is reduced to
the ferrous state. In a suitable developer the fer-
rous ion in turn reduces the chloroplatinite to
metallic platinum. In the process, the ferrous ion is
oxidized back to the ferric state.

For more information on chemicals, see the
Photo-Lab-Index or The Compact Photo-Lab-
Index, both published by Morgan & Morgan, Inc.
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Both contain excellent glossaries on photo- cesses, by Kent E. Wade (Morgan & Morgan).
graphic chemicals, including formulas, synonyms,

and notes on their characteristics and uses. For Atthe end of thisbook you will find information
further information on handling and storage of = on weights and measures and tables for conver-
chemicals, see Alternative Photographic Pro-  ting units of one system into those of another.



Papers

The appearance and the permanence of your
prints will depend largely on the paper stock on
which they are made. With the historical pro-
cesses you will generally not be using conven-
tional photographic papers but high-quality
artist's papers that you. select and sensitize
yourself. Because of this, it is helpful to know
something about the characterisitics of paper.
Following is an introduction to the ingredients and
methods used in paper manufacture, together
with information on applying sizing to paper (siz-
ing, in effect, “waterproofs” paper) and recom-
mendations on papers to use.

Thereisalot of information here. The best plan,
especially for the beginning printer, is to skim
through the material now, then come back to it as
necessary later on.

The Manufacture of Paper

Raw Materials. The basic ingredient of paper is
cellulose fiber, and until the last half of the 19th
century most of the fiber for papermaking came
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from the recycling of linen and cotton rags. To-
day, most papers produced for commercial print-
ing, for specialized uses such as packaging, and
for general use are made with cellulose fibersfrom
wood, though many art papers and finer sta-
tionery papers are still manufactured from rag or
raw cotton stock.

The first stage in paper manufacture is the
reduction of the raw material to a pulp. The best
and most durable paper has traditionally been
made from the rags.

Rag Pulps. When the rags arrive at the paper-
making plant they are sorted, cut into small
pieces, inspected to remove buttons, elastic, and
other foreign materials, and then passed under
magnets to remove metal particles. They are next
placed in a large, horizontal, cylindrical boiler,
which rotates slowly while cooking the rags under
pressure in a caustic (alkaline) solution. This treat-
ment softens the cellulose fibers and removes any
remaining noncellulose matter such as starch,
dyes, or grease. Arinse follows, and then the rags
are placed in a machine called a breaker. The

. BEATER ROLL
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BEDPLATE -
FIG. 120 Beater design (see next page).

- FLY BARS
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breaker’s mechanical action unravels the ragsinto
a pulp of individual fibers, while constantly
washing the pulp with a continuous flow of clean
water. Calcium hypochlorite or chlorine gas is

FIG. 121
Unbeaten cotton fibers.

FIG. 122
Cotton fibers after beating.

then introduced to bleach the pulp. When the
bleaching operation is over, the pulp enters a
machine similar in design to the breaker, called a
beater. The treatment the pulp receives in the
beater determines in large part the eventual
characteristics of the paper, as explained in part
under the heading, Dimensional Stability, below.
The beater shreds and mashesthe fibers, creating
tiny, hairlike fibrils that act to interlock the fibers
when the paper is formed. During the beating
operation, the fibers react with water in a process
of hydration, resulting in the creation of a
gelatinous material known as hydrocellulose.
The longer the pulp is beaten, the more hydro-
cellulose is produced.

Other materials are often added during
beating, including sizing, dyes, and clay or chalk
fillers. These fillers, also called loading, increase
the opacity of the paper and improve its receptivi-
ty to printing ink. Wood pulp will be added to the
beater if the paper is to be a combination of wood
and rag. The mixture that finally results is called
stuff. The next stage is to form the stuff into paper.

Wood Pulps. Cellulose fibers other than those
taken from rags or from raw cotton, such as espar-
to grass and straw fibers, can also be used for
papermaking. The familiar Japaneserice paperis
not made fromrice but from mulberry bark. Most
paper manufactured today is made from wood
pulp, refined according to processes introduced
inthe mid-19th century to supply an increased de-
mand for paperin the face of a relative scarcity of
rags. Wood consists onthe average of about 50 %
cellulose and 30% lignin, with the remainder
made up of carbohydrates, proteins, resins, and
fat. Ligninis a substancerelated to cellulose andis
the binding material in the cell walls of plants. For
high-grade papers, the lignin and other noncellu-
lose matter must be removed.

There are two types of wood pulp: mechanical
and chemical. Mechanical (groundwood) pulp is
cheaper. It is prepared by first removing the bark
from a log and then grinding the log into a pulp
against a special grindstone. Newsprint is about
85% groundwood and 15% sulfite pulp (see
below). Paper made with groundwood pulp is
fragile because the fibers are short, and it turns
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yellow and disintegrates with age as the lignin
breaks down into acid by-products.

Two processes are used for production of
chemical wood pulps. The sulfate pulping tech-
nique is an alkaline process that is mainly used
with coniferous wood because it can dissolve out
thick coniferous resins. In this process, wood
chips are dumped into a vertical boiler and cook-
ed under pressure in asolution containing sodium
sulfate and other chemicals. This produces a pulp
used to make sturdy papers of the kraft type.
Because the processdoesnotcompletely dissolve
out the lignin, it is not possible to bleach the pulp.
Thebrown paper that eventually results is used for
wrapping and containers, and for paper bags.

In the second method, the acid sulfite process,
the wood chips are boiled in a solution containing
calcium or magnesium bisulfite and sulfur diox-
ide. At the end of this chemical treatment the pulp
is passed through a screening device that removes
any large fibers or incompletely processed
bundles of fibers. Unlike sulfate pulps, sulfite
pulps can be bleached, and this is usually the next
step. Bleaching whitens the pulp and further
refines it by removing residues of noncellulose
matter, some of which can be harmful to the paper
if allowed to remain. After bleaching, the pulp
undergoes the beating process described above
for rag pulps. Sulfite pulp is used in most book
papers. Stationery and ledger papers and the less

WATER JETS

FIG. 123
Design of a mechanical pulper.

expensive art papers are often a combination of
sulfite and rag pulps. Commercial photographic
papers are made from highly refined sulfite pulps.

Handmade Paper. Paper is formed by spread-
ing the cellulose pulp mixture over a finely woven
wire screen. For handmade papers, this is done
with a hand mold consisting of a wire screen
attached to a wooden frame, surrounded by a
wooden rim called a deckle. The screen gives a
texture to one side of the paper: Wouve paper has a
fine texture resulting from a tightly woven screen;
laid paper has a pattern of linked parallel lines.
Sometimes an identifying watermark is woven in-
to the screen and leaves its impression in the wet
pulp.

The screen is submerged in the pulp solution
and then lifted out horizontally, so that the water
drains through, leaving the cellulose fibers
behind. As the water drains, the frame is shaken
to interlock the fibers. It takes considerable skill to
do this by hand and produce paper of consistent
quality. The deckle is then removed and the frame
turned over onto a felt pad, depositing the newly
formed sheet. Another felt pad is laid over the
sheet; a pile of wet sheets alternating with felt pads
is gradually built up. The pile is eventually placed
in a press where as much of the remaining water as
possible is forced out under pressure. Finally, the
individual sheets are removed and arranged on
racks to dry.

Machine-made Paper. Most papers today are
not made by hand but by a machine that performs
essentially the same function as the traditional
hand mold. The chief difference is that in the
machine the wire screen, known as a Fourdrinier
screen, is a continuous belt. The pulp (which is
mostly water and contains only 0.2% to 1.5%
fibers) flows out over the screen as it moves for-
ward. Along with its forward motion, the screen
vibrates from side to side, causing the pulp fibers
to interlock as the water drains through the wire.
The continuous sheet (or web) of paper thus
formed passes under a cylinder called a dandy-
roll. The dandyroll levels the surface of the paper
and can press into it a texture pattern or a water-
mark. The web is now consolidated to the point
where it can carry its own weight. It passes across
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a gap onto a continuous felt, which in turn carries
it through rollers that force out more water.
Sometimes these felts are specially woven to
press a pattern into the paper’s surface. The web
next passes over a series of heated drying
cylinders and then through calendering rollers,
which level and smooth its surface. Super-
calendered (or hot pressed) paper has a very
smooth surface—the result of passing through
heatedrollers under great pressure. Cold-pressed
paper is calendered under cold rollers and has a
slightly textured surface. Finally, the web is
wound onto a roll or cut into individual sheets.

Mold-made Paper. Another type of paper-
making machine is called the mold machine.
Mold-made papers are similar in appearance and
characteristics to handmade papers and generally
are made from the same high-quality pulps. The
mold machine consists of a cylindrical frame that
supports a wire screen divided into sections by
strips of waxed cloth. Since the wet pulp will not
stick to the waxed cloth, the positioning of the
cloth strips regulates the size of the sheets. The
cylinder rotates through a vat containing the pulp
mixture and picks up the pulp on the outer surface
of the wire. The sheets thus formed are trans-
ferred to felt pads and are stacked for pressing,
after which they are laid on racks to dry. Rives
BFK and Arches Cover are examples of mold-
made paper.

COUCH ROLL PICKS UP
#” FORMED SHEETS

WIRE SCREEN
APRON BOARD

FIG. 124
Mold papermaking machine.

Coating. The surface of paper manufactured
for printing with letterpress or offset lithography is
often coated to give it a smoother texture and im-
prove its printing characteristics. Coatings usually
consist of a pigment and an adhesive (or binder).
The most frequently used coating pigment is clay,
though talc, calcium carbonate, titanum dioxide,
calcium sulfate, and barium sulfate are also used.
Barium sulfate, also known as baryta, is used on
commercial photographic papers. On photo-
graphic papersthe baryta coating lies between the
paper stock and the sensitive gelatin emulsion.
Starch is the most common adhesive (the binder
for the baryta coating on photographic papers is
usually gelatin); next in popularity is casein, and
then synthetic adhesives.

The coating can be applied to the paper at some

' point during the drying operation, or in an addi-

tional operation after the paperis dry. In the cast
coating process the coating dries on the paper
while in contact with polished, hot, rotating
cylinders. This treatment gives a high gloss and a
very smooth surface.

Except with the collotype process, the only
reason the photographer who uses historical pro-
cesses needs to know about glossy coated papers
is so that he or she can avoid them, at least to start
with. The glossy surface is difficult to use in sen-
sitizing by hand because the sensitizer will not
take to it evenly: It tends to slide across and pud-
dle up instead. The chemicals in the coating may
also interfere with the reactions of the sensitizer.
Glossy photographic papers (or matte photo-
graphic papers), however, can be used for hand-
sensitizing if first fixed in a nonhardening, plain
sodium thiosulfate fixing bath. The gelatin will
take the sensitizer by absorption.

Technical Characteristics of Paper

Felt Side and Wire Side. The side of the paper
that rests in contact with the wire screen of the
Fourdrinier papermaking machine or the mold
cylinder during manufacture is known as the wire
side. The opposite side is the felt side. The wire
side of the paper is usually covered with a
geometical pattern of lines formed on the paper
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by its contact with the screen. Sometimes this pat-
tern shows itself only on close examination, and
sometimes it is quite distinct. The felt side of the
paper has a less mechanical, more random tex-
ture. On watermarked paper, the side on which
the watermark reads correctly is the felt side.
Watermarks are often a nuisance in photographic
work because they can show up in the final print.

On some papers the wire side appears smoother
than the felt side; on other papers just the op-
posite. If the paper has been calendered to a
smooth surface it will often be difficult to tell the
two sides apart, but as soon as the paper is put in
water and the cellulose fibers begin to swell the
difference may become obvious. This is the case
with hot-pressed Strathmore Artist Drawing
paper. Strathmore papers are not watermarked,
but the large single sheets carry a corner-stamp
that reads correctly on the felt side. Paper bound
in pads has the felt side on top.

When a sheet of paper dries after soaking in
water it will usually show a rougher texture than
when new. This is important to remember when
you buy paper, because it means that the texture
of the paper you examine in the store will be
smoother than the texture of the final print. If you
print on the wire side of the paper, it is possible
that after the print dries its surface will have a
decided mechanical texture. This is often a subtle
point, and you will have to decide for yourself
whether the texture detracts from the quality of
the print.

Machine and Cross Direction. The machine
direction, or grain direction, of paper is the direc-
tion in which the paper moved through the Four-
drinier papermaking machine in manufacture.
Because of the tension of the web, the cellulose
fibers tend to line up in that direction. As a result,
the paper has different characteristics in the
machine direction than in the direction at right-
angles, the cross direction. Paper generally has
higher folding endurance when folded parallel to
the machine direction, and also tears more easily
and uniformly parallel to the machine direction.
Books are manufactured (or should be manufac-
tured) so thatthe machine direction of the paperis
parallel to the spine of the book.

With handmade and mold-made papers, the
distribution of the fibers is more random; they
interlock in all directions. This makes these
papers stronger than Fourdrinier-machine pa-
pers and also makes their characteristics more
uniform in all directions across their surface.

You can determine the machine direction of a
sheet of paper by cutting out a small circle and
floating it on a pool of water: The paper will curl—
the axisaround whichit curlsisthe machine direc-
tion.

Dimensional Stability. When a sheet of paper
is dampened or placed in a moist atmosphere, its
fibers swell. As the paper dries, its fibers contract.
Thisleads to the expansion and contraction of the
sheet as a whole. Paper tends to expand and con-
tract more in the cross direction than in the
machine direction. One reason is that as a newly
formed sheet of paper dries on the papermaking
machine the tension that pulls it along keeps it
from shrinking in the machine direction, while in
the cross direction it can shrink freely. This treat-
ment in effect conditions the paper so that in the
futureit will expand and contract more in the cross
direction than in the machine direction. Another
reason is that individual cellulose fibers can swell
laterally (in diameter) as much as 20 % from the
dry state (equilibrium with the moisure in the at-
mosphere) to the saturated state. The swelling
along the length of the fiber, however, is no more
than 5% of the lateral swelling. Since the fibers
tend to line up parallel to the machine direction,
the least swelling and contraction occurs in this
direction. Handmade and mold-made papers will
expand and contract about equally in all direc-
tions because their fiber direction is random.

Papers made from highly beaten, hydrated
pulp usually have greater strength than papers
made from less hydrated pulps. The high degree
of interfiber bonding and the density of the former
make them strong—but also less dimensionally
stable, because changes in the fiber size due to
changes in water content have a greater com-
bined effect on the expansion and contraction of
the entire sheet. Papers made from less hydrated
pulp tend to be less strong because fewer bonds
are formed between the fibers, but since these
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papers are less dense in structure, each fiber has
more freedom to move. Thus the dimensional
stability of the paper is greater because the swell-
ing or contraction of the fibers has less effect on
the dimensions of the entire sheet.

You will discover theimportance of all this when
you work with multiple-printing techniques in-
volving repeated registration of the negative. In
such cases the negative should be printed with its
long side parallel to the machine direction of the
paper to minimize the effects of expansion and
contraction.

Sizing. This is the term for the noncellulose
material that is added to paper to increase its
strength and its resistance to penetration by
liquids or inks. Size is added either to the pulp in
the beater, when it is known as body sizing or
engine sizing, or is coated on the surface of the
formed paper. The latter is known as surface siz-
ing or tub sizing.

In the production of handmade and mold-made
papers, individual sheets are commonly im-
mersed in a tub of hot gelatin (also called glue) or
starch and afterward hung up to dry. This coats
the fibers and seals the spaces in between. When
papermaking machines came into use at the be-
ginning of the 19th century, papermakers looked
for a way to avoid this step by adding the sizing
material directly to the pulp in the beater. The
method they adopted starts with the partial or
complete saponification (“making into soap”) of
rosin in an alkali. The resulting emulsion is added
directly to the pulp in the beater. Alumis added to
lower the pH to between 4 and 6, which causes a
fine precipitate of rosin, alumina, and basic
aluminum sulfate to attach itself to the paper
fibers. This technique is called alum-rosin sizing.

Problems of Permanance

The presence of acid is the main factor leading to
the deterioration of paper. Acid can come from
several sources. Sulfur dioxide from a polluted at-
mosphere can be absorbed by the paper and con-
verted into sulfuric acid. The noncellulose materi-
als found in poorly refined chemical wood pulp

and in groundwood pulp can decompose to form
acid by-products, as can the chemical residues
left after pulping and bleaching. The strong
chemical treatment necessary with wood pulps
can also make cellulose deteriorate. Pulps made
of cotton or linen fibers require less severe pro-
cessing than those made of wood, and conse-
quently fewer long-term problems are likely to
result.

The alum-rosin method is a cheap and effective
way to size paper, and its use is widespread
throughout the papermaking industry. Yet alum-
rosin size is probably the mostimportant source of
acidity in paper. The hydrolysis of the alum forms
sulfuric acid, which leads to the physical break-
down and the discoloration of cellulose fibers.

The best paper for permanence and strength is
an acid-free cotton or linen paper made without
alum. With careful processing, however, papers
with excellent archival characteristics can be
made from sulfite wood pulps—for example,
commercial photographic papers. In archivally
safe sulfite papers anonacid size, such as Aquapel,
is used, and the paper often contains calcium,
magnesium, or barium carbonate to act as an
alkaline buffer to neutralize acid. Permalife is one
such alkaline-buffered paper.

The important thing, whateuver the pulp, is the
absence of acid and the absence of substances
that in time will produce acid. Despite what the
clerkin an artstore may say, thefactthat a paperis
made entirely from cotton does not necessarily
mean that it is acid-free.

Tests for Acidity. A pH test can determine
whether a paper is acidic. It is impossible to point
to an exact threshold pH value above which a
paper is archivally acceptable, but a pH of 5 or
lower is generally considered to be of less than ar-
chival standard. A pH between 6 and 8 is best for
long-term stability.

The cold extraction testis probably the most ac-
curate way of measuring the pH of a paper sam-
ple. This method calls for an electric pH meter.
Weigh out one gram of paper, tearit up and place
it in a beaker. Then mash it with a stirring rod in
20 ml of distilled or de-ionized water. Add 50 ml
more water and cover the beaker. After one hour,
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stir the contents and measure the pH with the
meter.

Another—but less accurate—method is to
dampen the paper with distilled or de-ionized
water and wrap it around a sheet of color-indicator
pH paper, such as Hydrion Short Range Paper.
Press the combination together between two
sheets of glass, or other chemically inert surfaces,
and after one hour compare the color of the pH
paper with the color chart that came with it.

Archivist's Pen kits for pH testing are also
available. These are felt-tipped pens that contain
anindicator solution and can be applied directly to
paper moistened first with distilled or de-ionized
water. Archivist's Pens are available from the
Talas Division of Technical Library Services, 104
Fifth Avenue, New York, New York 10011.

The pH figures given below are mostly the
results of cold extraction tests made on paper
samples by the Conservation Department of the
Fogg Museum at Harvard University. Other
samples of the same papers might produce dif-
ferent readings.

Rives BFK . ... .. ... .. .. ... pH 6.1-6.2
(The pH of BFK, according to the distributor,
averages about 5.5).

FabrianoText . . ............. pH 6.5
Rives (white) . . . ... ... ........ pH 6.2
Arches Cover . .............. pH 4.6
Glassine . . ................. pH 4.6
Fabriano (hot pressed) . . ... .... pH 6.3
Fabrianoltalia . ... ........... pH 5.9
Mohawk Superfine Cover . . ... .. pH 8.8
Olde White Permalife Bristol . . . . . pH 7.6
PermalifeCover . . ... ... .. .... pH 8.1
Strathmore Artist Drawing . . . . . . pHb5.1
Strathmore Museum Mounting Board . pH 6.3
Crane’s Kid Finish AS 8111 (accord-

ing to the manufacturer). ... .. .. pH 5.0-5.2
Strathmore Artist Watercolor
(according tothe manufacturer) . . . “acid-free”
Strathmore Artist Print (according to

the manufacturer). ... ........ “acid-free”

An alkaline-buffered paper like Mohawk or Per-
malife gradually losesiits high pH as it is exposed
to carbon dioxide in the atmosphere. It becomes

nearly neutral, but it continues to buffer against
acid until finally exhausted.

Other factors concerning the archival perma-
nence of paper, and of photographs in particular,
are described in the section on Conservation and
Restoration.

Sizing Paper For Yourself

As arule, paper for coating and printing with any
of the historical processes should be well sized.
The sizing helps keep the sensitive coating on the
surface of the paper. Otherwise, the image can
literally be sunken-in, which results in poor tone
separation in the shadows and possible difficulty
in clearing the paper of that portion of the sensi-
tive coating not affected by exposure to the print-
ing light. The sizing material often enters into the
chemical reactions that take place in the sensitive
coating and through this affects the tonal scale
and color of the image.

You can usually find papers for sensitizing that
do not require any extra sizing. Two such papers
are Strathmore Artist Drawing and Crane’s Kid
Finish AS 8111. These are given enough sizing in
manufacture so that no additional sizing is neces-
sary for most sensitizing procedures. Strathmore
Artist Drawing paper is sold in most art stores in
pads and in large sheets. The sheets are available
in one-ply and also laminated together in multiple
plies, forming what is generally referred to as
bristol board. In bristol board the sheets are glued
together with a starch-based adhesive that tends
to soften when the paper is immersed in water,
causing the plies to separate and often resulting in
whatappearto be bubbles or blisters. This starch
layer also may tend to absorb chemicals that in-
stead should be washed outof the paper after pro-
cessing. Forthesereasonsitisbestto avoid multi-
ply papers. Any minor creases or dents found in
single-ply paperasitcomesfromthe store will flat-
ten out when the paper is placed in water during
processing.

Crane'sAS8111 isnotavailablein art stores but
can be ordered through the stationery depart-
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ments of most department stores. The largest size
the paper comes in is 21.6x28cm (8'2x11 in.).
Crane’s AS 8111 hasrelatively poor wet-strength
and can easily be torn when wet. This makes it un-
suitable for gum printing. Although this paper is
body sized with alum-rosin and has a low pH, it is
recommended anyway because it is relatively in-
expensive, has an attractive but not excessively
textured surface, and prints well with every pro-
cess with the exception given above. Crane’'s AS
8111 is also surface sized with starch by the
manufacturer.

Rives BFK is another paper that has become
popular for work with the historical processes.
BFK is manufactured unsized and lightly sized
(“quarter-sized”). Because of its limited sizing,
BFK tends to be absorbent, and it is generally
best, though not essential, to size it before use in
order to keep the sensitive coating from sinking
too far into the paper’s surface. BFK, as well as
any other paper you may decide to use, can be
sized with gelatin, starch, or synthetic size as
described below.

Preshrinking. When a sheet of paper becomes
wet it expands; as it dries, it contracts. The first
time the sheet gets wet it will usually contract to
less than its size when new. It is important to take
this into account when making multiple prints
with gum or with other processes where re-regis-
tration is necessary. Unless the paper has been
preshrunk it will usually be impossible to register
the negative again over the image for the second
and subsequent printings.

If you plan to use paper for multiple printing
where proper registration is important, shrink the
paper first: Immerse it in water at about 39 °C
(100°F) for about 10 minutes, then let it dry
before sizingit as described here. Even though the
paper will be immersed in the sizing bath anyway,
and usually more than once, it generally should be
soaked and dried first before sizing.

Gelatin Sizing. Dissolve 28 grams of gelatin (4
envelopes of Knox gelatin) in 1 liter (1000 ml) of
cold water. Allow the gelatin to swell for 10
minutes and then heat the solution to 43°C
(110 °F). Pour this into atray and then place each
sheet of paperin the solution. Turn the paperover

at least once to be sure that both sides are
covered.

At the end of 1 minute, lift the paper and allow
the excess solution to drain back into the tray. It
may be necessary to draw the surface of the paper
over a glass rod, atowel rod, or the round edge of
a darkroom tray in order to wipe off the excess
gelatin and any bubbles that may have formed.
This step usually is not necessary when the gelatin
solution is hot, but asit cools in the tray the gelatin
tends to leave a thicker coating, which may re-
quire smoothing.

Hangthe paper with spring clothespins on a line
to dry. Do not stretch it tight when hanging it up;
instead, bow it slightly so that it can shrink freely
as it dries.

The sizing can also be applied to the paper on
one side only. Use a wide brush or a sponge—
wring it out in hot water before dipping it in the
gelatin.

Give the paper a second coat of sizing after the
first has dried. This time, reheat the solution and
add 25 ml of formalin (37% formaldehyde) to
each liter of gelatin solution. The formalin will
harden the gelatin as it dries. The fumesfromthe
formalin are very irritating; so use it only in a well
ventilated area. After coating the paper this
second time, hang it by the opposite end to
equalize the coating. Throw out the gelatin after
use, once formalin has been added.

Between coatings, store the gelatin (without
formalin) in the refrigerator. Properly covered, it
will keep there for at least several days, and can be
reheated as necessary. Repeated reheating or
prolonged heating of the gelatin, however, will
eventually destroy its ability to set. About one
drop of a saturated solution of thymol crystals
dissolved in methylor denatured alcoholadded to
each 30 ml or so of gelatin solution will help
preserve it between use. Thymol, in the same pro-
portions, can also be used to preserve the starch
size given below. Store the thymol solution in a
brown bottle in a cool place.

CAdTION: Thymol is poisonous.

If you prefer, you can size the paper the second
time in the gelatin without adding formalin. After-
wards, letthe paperdry andthensoakitin aliterof
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water containing 25 ml of formalin. Use this at
about 18°C (65°F) and soak the paper for 1
minute. Hang it in a well-ventilated area to dry.
Because the formalin evaporates, itis not believed
that treating paper in it produces any long-term
harmful effects (as could treatment in potassium
alum, the hardener recommended in many sizing
formulas).

Starch Sizing. Dissolve Argo starch (or other
corn starch), available in grocery and super-
markets, in

Water, about21°C(70°F) . . ... ... 80ml
Starch . ........ ... ... . ... ...

Place 200 ml of water in a saucepan and bringto a
full boil. Add the starch solution and boil for about

3 minutes. Remove the starch from the heat, but
use the solution while still warm. Coat the paper as
described above for gelatin sizing. The starch
solution can be kept for a time in the refrigerator
(covered) and rewarmed for use.

Unlike gelatin, starch cannot be hardened ef-
fectively and is therefore a less durable sizing
material, not recommended for multiple-printing
techniques.

Many printers starch-size paper with aerosol
spray starch, as sold for use in the laundry.

A commercial nonacid size such as Aquapel
380 (available from Talas at 104 Fifth Avenue,
New York, New York 1011) can also be used to
size papers for historical photographic processes.






Sensitizing and Printing

Sensitizing Paper

It is not difficult to apply a sensitive coating to a
sheet of paper, but it does take some practice.
Often, the first attempt results in disaster, but the
knack comes quickly on the second or third try.
Paper is sensitized by brushing on the sensitizing
solution or by floating the paper on the solution in
atray. Of the two methods, brushing is usually the
most efficient and economical.

Brush Coating. In additiontoawide, flat artist’s
brush, or a Japanese brush (Figure 126), you will
need a wooden board or a sheet of stiff cardboard
somewhat larger than the paper to be sensitized.

Trim the paper, if possible, to a size about five
centimeters (two inches) or more larger on all
sides than the actual area to be sensitized. Use
pushpins to fasten the paper by its corners to the
board. If the sensitizing solution is expensive—
platinum, for example—first outline the area for
sensitizing with guide marks as shown in Figure
125. With an inexpensive sensitizer, or when
you want to include the brush strokes them-
selves as part of the image, you can judge the
area by eye, coating a space larger than the neg-
ative and then trimming the paper as required.

When brushing on the solution, use only as
much as necessary to cover the surface of the
paper. Do not flood it. If you start with too much
solution, puddles can form that may then be im-
possible tosmooth outfora uniform coating. How
much sensitizer you need will depend on the pro-
cess and on the area to be covered, and also on
the amount of sizing the paper contains. Poorly
sized papers require greater amounts of sensitizer
because they tend to absorb it before it can be
spread across the surface. As a rule, a 20x25 cm
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FIG. 125
Guide marks for sensitizing. Make them outside
the image area.

(8x10 in.) print on a reasonably well sized paper
requires 2% to 3 ml of sensitizer, taking into ac-
count a little extra solution to produce a margin
around the image area for test strips.

With inexpensive sensitive coatings, such as
cyanotype, the easiest way to proceed is to first
dip the sensitizing brush into the solution, squeeze
out the excess against the side of the container,
and then spread it across the paper with long,
parallel strokes, first from side to side and then up
and down. Continue brushing only until the
coating is smooth. Too much brushing can
abrade the paper.

Dry the paper with a hot plate or a blower hair
dryer, orsimplyhangitto dry in the dark. Aninitial
heat drying is usually a good idea because heat
helps to dry the solution before it has a chance to
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sink too far into the surface of the paper. Remem-
ber to wash out the brush after use.

When coating with expensive solutions (plati-
num or silver), first rinse the brush out in tap water
and then squeeze italmost dry. This helps prevent
the brush from absorbing the sensitizer. Then
pour a measured amount of the solution in a line
down the center of the paper, as shown in Figure
126. Spread it across the paper with the brush,
keeping the solution within the guide marks
described above. Wash the brush out after use.

Tray Sensitizing. For certain reasons you may
decide that you prefer to sensitize paper by
floating it on the solution in a tray. Obviously, this
method is only practical with sensitizing solutions
that can be prepared economically in quantity.

Use a flat-bottomed tray, filled with at least
6mm (% in.) of solution. Make sure that the sur-
face of the solution is free of bubbles, and then, as
shown in Figure 129, carefully lower the paper
onto it—middle first, to avoid trapping air bub-
bles underneath. As the underside becomes
saturated the paper will begin to curl away from
the solution. Place your hands over the paper and
gently hold it down. It should gradually become
limp. (Some papers tend to curl uncontrollably.
Before floating, these should be steamed on both
sides over hot water to equalize the expansion of
the fibers on both sides of the sheet.) After the
paper becomes limp, remove it by drawing it
across the edge of the trays as in Figure 129.
This will wipe off the excess sensitizer and should
even out the coating. Dry the paper as directed

above.
If you want your print to have a glossy or semi-

matte surface, you can use regular photographic
paper for sensitizing. First fix it in a plain
thiosulfate orothernonhardeningfixer, then wash
it thoroughly. The sensitizer can be applied with a
brush or by floating the paper in a tray. Streaks oc-
cur more frequently with glossy paper, but with a
little practice in sensitizing they can be avoided.

FIG. 127, 128 Brush from side to side, then up and down.
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FIG. 129
Tray sensitizing.

Equipment for Printing

Printing Lights. The printing processes described
in this book have their maximum sensitivity in the
ultraviolet end of the spectrum—generally in the
far ultraviolet, to wavelengths shorter than those
actually transmitted by the glass in the print-
ing frame. Since glass will not transmit wave-
lengths shorter than about 300 nanometers, the
most effective wavelengths are absorbed before
they even reach the paper. Of the longer wave-
lengths that do reach the paper, most of the pro-
cesses have peaks of sensitivity in the 350-360
nanometer region. To be effective, this is where
the printing light should emit the substantial por-
tion of its radiation. (Figures 130-132.)
Onerelatively inexpensive source of ultraviolet
light is the RS Sun Lamp manufactured by GTE
Sylvania. It is a 275-watt self-ballasted mercury
lamp with a built-in reflector and is available in the
appliance section of many department stores. It
requires a warm-up time of approximately two

minutes to reach its full ultraviolet output. Once
the lamp has been turned off, a three-minute
delay is usually necessary before it will restart.
More powerful lamps of the mercury variety may
also be used for printing. They should be of the
clear-glass type—not phosphor-coated.
Black-light fluorescent tubes are another
source of ultraviolet light. These radiate most of
their energy at about 350 nanometers. The BL
bulb is preferred to the more expensive BLB,
which differs from the BL in being made with a
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Transmission characteristics of glass.
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FIG. 131
Spectral radiation of a Sylvania 275-watt sun
lamp.
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Spectral radiation of a Sylvania BL black light
fluorescent tube.

special filter glass that absorbs most of the visible
light. You can construct a bank of BL tubes in
fluorescent-lamp fixtures to use as a printing light.

Other types of printing lights are those com-
monly used in the graphic arts industry, including
carbon-arc lights and the more recent and more
powerful pulsed-xenon lights. These are the
quickest printing artificial sources, and also the
most expensive. The smallest carbon arc that lam
aware of is the NuArc N20S, which costs about
$400 new. Used carbon arcs can often be bought
for considerably less at auction.

The sun is an excellent printing light, the
quickest of all, and the most economical, too.

Ultraviolet light in the wavelengths between
260 and 288 nanometers is harmful to the eyes,
causing a corneal inflammation (keratitis) that on-
ly becomes apparent, in symptoms of painand in-
tolerance to light, some six to twelve hours after
exposure. If this should occur—and there is no
reason it should except for carelessness—do not
use eye drops. See an ophthalmologist immedi-
ately. Ordinary window glass or crown glass
(spectacle glass) absorbs light at these wave-
lengths and provides adequate protection. The
most dangerous light sources are those not
enclosed in glass, such as carbon arcs and quartz-
enclosed mercury and pulsed-zenon lamps, and

to a lesser extent the Vycor glass of an RS Sun
Lamp. Avoid looking directly into these light
sources.

If you find that it is necessary to “burn in” an
area of your print for additional density, you can
adopta trick of Paul Strand’s and use a magnifying
glass to focus more light on the area during the
general exposure. Be careful not to burn the
negative!

Safelights. Unless noted, the techniques in
this book that call for hand sensitizing can all be
done under an ordinary 60-watt tungsten incan-
descent bulbaboutfourfeet (1.2 meters)fromthe
sensitive coating. Actually, considerably brighter
tungsten light can be tolerated for brief periods,
but always store sensitized paper in the dark.
Since all fluorescent lamps emit some ultraviolet
radiation, ideally they should not be used in the
area where sensitive paper is handled. In work
areas in most schools fluorescent lights seem in-
evitable, but the brief periods of time that sensitive
materials are exposed to them during coating and
during loading into printing frames in most cases
will do no harm. Use fluorescent tubes of the
“warm white” type if possible. Direct daylight
should be excluded from the work area.

Printing Frames. The old-fashioned hinge-
back wooden contact printing frame is designed

FIG. 133
Contact printing frame. A No. 2 Step Tablet is
next to the negative.
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so that one side can be folded back for examina-
tion of the image during printing without disturb-
ing the registration of the negative. This is one
piece of equipment you cannot do without.

Buy a printing frame at least one sizelargerthan
the image size you intend to print. This way you
can avoid the nuisance of having to trim off the
borders of the paper around the sensitized area
before loading the paper into the frame. You may
have to put a rubber pad inside the frame to en-
sure firm and complete contact between the
negative and the printing paper.

Exposure Computations Using
Density Readings

Printing with the historical processes can be time-
consuming because long exposures are often re-
quired. If a number of test exposures have to be
made, and if developing the image takes a while,
considerable time can be spent just tracking down
the correct exposure for the particular negative
and printing processin use. Thereis a way to com-
pute exposures using density readings and a little
simple mathematics. It can save time and it can
save on the use of sometimes costly materials.
The only necessary tool is a No. 2 Step Tablet,
although having a densitometer along makes
things a bit more certain.

It should be understood that different batches
of sensitizer can have different printing speeds.
This can be due to a difference in the quantity of a
contrast agent, or to a difference in the age of the
sensitizer or the sensitive coating, orto the use of a
different paper stock. Sometimes apparently
identical formulas produce sensitizers having
speeds that differ considerably, and the reasons
why this happens may not always be easy to track
down. Because of these variations, it is best if the
exposure time can be computed on the basis of
the speed of the sensitized material actually in
use. A computation based on a standard print
made using a sensitizer mixed at another time is
often inaccurate because of the printing-speed
variation possible from batch to batch. The pro-
cedure given below takes this into account. It will
work only if printing is done with a light source of

constant’intensity placed at a fixed distance from
the printing frame.

Place a No. 2 Step Tablet next to your negative
during printing. After the initial trial exposure and
development, find the tone printed under the tab-
let that is just perceptibly darker than the paper
itself. You will use this highlight tone as your ex-
posure guide. Write down on a slip of paper the
density of the step on the No. 2 Step Tablet from
which this tone was printed.

Use the table in Figure 108 to find the density
of the step, if your own tablet has not been
calibrated.

Next, examine the negative on a light table.
Find the area in the negative that in the final print
should show the same tone as the highlight tone
from the step tablet. Measure the density of this
area of the negative with a densitometer, or visual-
ly by comparing it with the known densities of the
tablet when negative and tablet are placed side by
side on a light table. Write this density down on
your slip of paper.

Subtract the lower number from the higher.

Takethe resultingnumber andreferto the table
in Figure 134. This will give you a correction fac-
tor (the table is actually a transmittance/opacity
table in disguise). Find the number in the density
column and read across. Find the correction fac-
torin either the Increase Exposure column or the
Decrease Exposure column, depending on
whether you need to increase or decrease the ex-
posure for the final print as compared with the
initial test print.

Multiply the appropriate correction factor by
the exposure time given the initial print. The result
is the new exposure time.

Anexample: Ifthe density ofthe highlight step
in the tablet was 1.05, and the same highlight
tonein the final printis desired froman area of the
negative having a density of 1.25, the difference
between the two is 1.25-1.05=0.20. In this
case an increase in exposure is necessary to make
the final print. The number in the /ncrease Ex-
posure column opposite 0.20 density is 1.58. If
the original exposure time was 6 minutes, the new
exposure time will be 6 x 1.58 =9.48 minutes (9
minutes and 28.8 seconds).
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EXPOSURE CALCULATION TABLE

Highlight Increase Exposure Decrease Exposure Highlight Increase Exposure Decrease Exposure
Density (multiply original (multiply original Density (multiply original (multiply original
Difference exposure by) exposure by) Difference exposure by) exposure by)
0.05 1.12 0.89 0.33 2.14 0.47
0.06 1.15 0.87 0.34 2.19 0.46
0.07 1.17 0.85 0.35 2.24 0.45
0.08 1.20 0.83 0.36 2.29 0.44
0.09 1.23 0.81 0.37 2.34 0.43
0.10 1.26 0.79 0.38 2.40 0.42
0.11 1.29 0.78 0.39 2.45 0.41
0.12 1.32 0.76 0.40 2.51 0.40
0.13 1.35 0.74 0.41 2.57 0.39
0.14 1.38 0.72 0.42 2.63 0.38
0.15 1.41 0.71 0.43 2.69 0.37
0.16 1.44 0.69 0.44 2.75 0.36
0.17 1.48 0.68 0.45 2.82 0.35
0.18 1.51 0.66 0.46 2.88 0.35
0.19 1.55 0.64 0.47 2.95 0.34
0.20 1.58 0.63 0.48 3.02 0.33
0.21 1.62 0.61 0.49 3.09 0.32
0.22 1.66 0.60 0.50 3.16 0.32
0.23 1.70 0.58 0.51 3.24 0.31
0.24 1.74 0.57 0.52 3.31 0.30
0.25 1.78 0.56 0.53 3.39 0.29
0.26 1.82 0.55 0.54 3.47 0.29
0.27 1.86 0.54 0.55 3.55 0.28
0.28 1.90 0.52 0.56 3.63 0.27
0.29 1.95 0.51 0.57 3.71 0.27
0.30 2.00 0.50 0.58 3.80 0.26
0.31 2.04 0.49 0.59 3.89 0.26
0.32 2.09 0.48 0.60 4.00 0.25

(exposure factors are rounded to the nearest hundredth)

FIG. 134

At some point, give this exposure calculation  with techniques like platinum and carbon and
technique a try. You can apply it to all the when exposing a gelatin resist for gravure—pro-
historical (and for that matter modern) printing  cesses in which accurate judging of the exposure
methods, but it is especially helpful when working  from the faint printing-out image is impossible.



Salted Paper

Our subject here is Talbot's original printing
technique, along with certain of its later modifica-
tions. It is best to use the term salted paper when
referring to the process. This is not a particularly
inspiring title, but using it will avoid at least one
third of the usual confusion between the terms
calotype, which really applied to Talbot’s process
for making negatives, kallitype, the name of ferric
(iron) printing process, and collotype, a photo-
mechanical technique.

Inthe salted paper process, paperisfirst treated
in a chloride solution. After drying, it is coated
with a solution of silver nitrate and dried again. Itis
printed-out under a negative, rinsed in water,
toned if desired, fixed, and given a final wash.

Paper. Crane’s Kid Finish AS 8111 gives ex-
cellent results with salted paper, as does
Strathmore Artist Drawing. Rives and Rives BFK
can also be used, but for best results should be
given a coat of gelatin or starch size beforehand.

Negatives. Negatives for salted paper must
have a long density range, and they should have
good separation of tone in the shadows (that is,
not be underexposed). The paper requires nega-
tives with a density range of about 1.70in orderto
print the full scale of tones from “paper white” to
the maximum “black”. You would have trouble
printing contrasty negatives of this sort onevena
soft, Contrast Grade O Kodak paper.

Salted paper has a self-masking printing-out
image. In other words, while the image is printing
out, the top layers of darkened silver act as a filter
restricting penetration of light to the still-un-
changed silver underneath. The filter effect is
greatest inthe shadows because there the printing-
out image reaches its greatest density. As the
darkest shadows increase in density, they let pro-

gressively less light pass through, and thus the
printingratein the darkestareas of the print slows
down. The next lighter shadow tones continue to
print-out until they, too, slow down as their densi-
ty builds. Consequently, the shadows of a salted-
paper printlose separation, or contrast, thelonger
they are exposed. The maskingeffectisnegligible
inthe lightertonesbecausethey darken relatively
little. The result is that salted paper prints have a
beautiful delicacy in the lighter tones, while the
deeper shadow tones may seem flat.

PRINTING LIGHT

SHADOW VALUES ON .

THE NEGATIVE

4 STEPS
REPRESENT

A DENSITY.
SHADOW VALUES
ON THE PRINT

[REDUCED SILVER s smvenl SILVER
AFTER SEVERAL UNREDUCED CHLORIDE

MINUTES’ EXPOSURE| pAPER BASE

ITHE DENSITY OF THE REDUCED SILVER FORMED ON THE SURFACE|
DURING EXPOSURE INCREASINGLY BLOCKS THE PENETRATION OF|
LIGHT TO THE STILL-UNREDUCED SILVER UNDERNEATH. THE EFFECT]|
IS THE SAME AS IF ADDITIONAL DENSITY WERE ADDED TO THE
NEGATIVE.

ORIGINAL DENSITY

“ ADDED DENSITY

IAS A RESULT OF THE MASKING EFFECT, THE SHADOW VALUES ARE|
INOT LOST THROUGH OVEREXPOSURE AS PRINTING CONTINUES. THEY
IARE KEPT, BUT IN COMPRESSED FORM. THEIR CONTRAST (SEPARA-|
[TION) DECREASES.

NEGATIVE

SALTED PAPER'S CHARACTERISTIC CURVE LOOKS SOMETHING LIKE
THIS.

THE SOLID LINE SHOWS
THE EFFECT OF MASKING.

THE DOTTED LINE SHOWS
WHAT THE CURVE WOULD
BE LIKE WITHOUT
MASKING. NOTE THAT
MASKING INCREASES THE
EXPOSURE RANGE.

HIGHLIGHTS

REFLECTION DENSITY

EXPOSURE RANGE

FIG. 135
Self-masking in salted paper.
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Salting the Paper

The formula below is one of the simplest of the
many salting formulas devised in the 19th cen-
tury, and seems to be as good as any.

GELATIN SALTING FORMULA

Water . .................... 280 ml

Gelatin . ................... 2 grams
Sodiumcitrate . . . ............ 6 grams
Ammonium chloride . . . ........ 6 grams

Prepare the gelatin by soaking it in 100 ml of the
water at room temperature for about 10 minutes.
Then add the remaining 180 ml of water at about
43° C (100° F) and dissolve the rest of the
chemicals. The solution will keep for several
weeks before the gelatin begins to decompose.

The gelatin acts as a sizing agent to prevent the
silver solution from sinking too far into the fibers
of the paper. You can increase the amount of gela-
tin, or omit it altogether, as you think necessary.
Gelatin sizing produces cooler image tones.

Salt the paper by brushing on the salting solu-
tion or by totally immersing the paper in the
salting solution in a tray. Even though it means
using more solution, the latter method is sug-
gested for your first attempts. This is because the
solution is clear and it is easy to miss spots while
brushing it on, which will result in unevenness in
the final print. Immerse the paper in the solution
for about 30 seconds.

Salting can be done under normal daylight il-
lumination and the paper dried quickly with heat,
if desired. The salted paper is not sensitive to light
until brushed over with a solution of silver nitrate,
and until then it will keep indefinitely.

STARCHSALTING FORMULA

Water . ............... ... ... 280 mi

Starch . .................... 5grams
Sodium citrate . . . ............ 6 grams
Ammonium chloride . . ... ...... 6 grams

(These quantities work with Argo cornstarch.
Other brands may need adjustment.)

Dissolve the starch in 80 ml of the water at room

temperature and add this to 200 ml of water at a
full boll.

Allow the starch to boil for 3 minutes and then
remove from heat. Add the sodium citrate and the
ammonium chloride while stirring.

Coat the paper as described above. Use the
solution either warm or cold. As it cools, it
thickens slightly and gives a thicker protective siz-
ing. Starch sizing produces warmer image tones
than does gelatin sizing.

Sensitizing

Sensitize the paper by brushing on one or two
even coats of silver nitrate (refer to Figure 126).
Carry out sensitizing under tungsten light and
heat-dry the paper, or just let it dry in the dark.

SILVER NITRATE SOLUTION

Distilled water, at about
38°C(I00°F) . .............. 30 ml
Silvernitrate . . .. ..............

Silver nitrate alone or in solution is not sensitive to
light, but it becomes sensitive in contact with
organic matter or dust or with chemicals such as
the chlorides usually found in tap water. This sen-
sitivity will result in a black precipitate on ex-
posureto light. If you do use tap water, it is a good
idea to expose the resulting solution to sunlight
and then filter out any precipitate, to prevent spot-
ting the prints.

Silver nitrate will stain skin and clothing. Wear
rubber gloves; otherwise, no matter how careful
you try to be, stains are almost certain to result.
The stains will not wear off skin for several days.
Consider them a badge of honor, orremove them
in Kodak Tray Cleaner TC-3 or in the following
solution:

STAIN REMOVER

Water . .................... 120 ml
Chlorinated lime (calcium
hypochlorite) . .. ............ 30 grams

Sodium sulfate . .. ............

Storing Sensitized Paper. Store the paper in the
dark. If kept in a humid place, the paper may
begin to darken after a few hours. In a dry at-
mosphere, the paper may stay good for a week.
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There are several ways to preserve sensitized
paper for longer periods of time. One is to add
citric acid to the silver nitrate solution—but this
makes the paper more difficult to tone. Another is
to store the paper in a dry place between sheets of
blotting paper treated with sodium carbonate.
Soak each sheet of blotting paper in a 10% solu-
tion of sodium carbonate (sodium carbonate 50
grams; water to make 500 ml). Dry them thor-
oughly. Store each sheet of dry sensitized paper
betweentwo sheets of blotting paper. You can use
the blotting paper repeatedly without retreat-
ment. A third way is to wash the paper in water for
several minutes after sensitizing. This removes
the free silver nitrate and makes the paper less
proneto spoiling—but also less sensitive. This can
be corrected somewhat by fuming the paper be-
fore use, as described below.

Fuming. The paperisready forprintingas soon
as it is dry after sensitizing. Most of the old text-
books on printing suggest that, before printing,
the paper should be fumed with ammonia to in-
crease its printing speed and contrast. | have
found that fuming actually makes little difference
with salted paper (except in the case of washed
paper, described in the paragraph above). Ap-
parently its effect on albumen paper was greater.
The shadows of a finished salt print, sensitized in
the normal way and subjected to fuming, are only
slightly darker than the shadows of an unfumed
print. The difference is not significant. The
highlights print the same whether fumed or not.

If you wish to try fuming, use a box made of
cardboard. It should be about 20 cm (8 in.) deep,
with a lid larger than the sensitized paper. Pour a
few milliliters of any type of ammonia into a small
dish and place it in the middle of the box. Replace
the lid and allow the ammonia vapor to fill the box.
After a minute, take the lid off and turn it over on
top of the box to keep the vapor from escaping.
Pin the sensitized paper to the inside of the lid,
turn it over, and close the box. Expose the paper
to the ammonia fumes for about 10 minutes.
Longer times do not seem to increase the effect.
For your own comfort, do the fuming in a ven-
tilated area.

Printing

Print out the paper in a contact-printing frame in
sunlight or under any artificial ultraviolet source.
The paper will begin to darken very quickly, then
seem to slow down.

If the sensitized paper is not dry, it can cause
stains on negatives. With proper care this will not
happen, but if you are worried about an ir-
replaceable negative, sandwich a sheet of clear
acetate between it and the paper during the ex-
posure.

The nature of the printing light and the overall
exposure time affect print contrast to some
degree. Artificial light sources with high ultraviolet
output will print rapidly, but with lower effective
contrast than sources less rich in ultraviolet.
About the quickest-printing, lowest-contrast
source is summer sunlight. When printing on sun-
ny days, unless the negative is especially contras-
ty (hasalongdensity range)you may find it best to
turnthe printing frame away from the sun and face
it toward the north sky for a slower but more con-
trasty printing. Negatives low in contrast should
generally be printed this way.

To check the progress of printing, take the prin-
ting frame into the shade, or away from the ar-
tificial light. Unhinge oneside oftheback. Peel the
edge of the print away from the negative, taking
care not to fog the paper by exposure to bright
light or disturb its registration with the negative.
The printing-out image should be allowed to go
rather deep. The highlights should be a good deal
darker than the tone desiredin the final print. The
shadows may even start to acquire a bronzed,
metallic sheen.

The best way to learn to judge the exposure is
by placing a Kodak No. 2 Step Tablet along the
edge of the negative during printing. Right after
the exposure, make a mark on the lightest step
printed out under the tablet that shows the first
tone just preceptibly darker than the white of the
paper. Thislightest tone will be lost when the print
is washed, toned, and fixed. In the processed
print, the lightest tone may have dropped five
steps down the tablet from the lightest tone before
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processing. See Figure 137. Once you know by
experiment how many steps of the tablet are lost
when the image is processed, you can use the step
tablet as a guide in exposing theimage. Place your
negdative next to the step tablet on a light table or
use a densitometer and find the step on the tablet
that corresponds to the highlight density of your
negative. When printing, lay the tablet alongside
the negative, and then print out the tablet to the
necessary extra number of steps (usually five)
above the corresponding highlight step to com-
pensate for the lightening of the image when put
through the various baths.

o

Washing. After printing, if you intend to tone
using gold, trim off any excess paper surrounding
the image. This is done to save gold in the toning
bath. In any case, wash the print in several
changes of tap water. Washing is important for
successful toning because the free silver nitrate
not removed from the print will precipitate gold
from the toning bath. It also makes fixing more ef-
ficient. Wash until all milkiness in the water has
been carried away—but not longer, or the image
may weaken. The paper is much less sensitive
afterthe free silver has been washed out, butis still
sensitive until fixed. When the print is first placed

FIG. 136 Printing-out image before processing. Print it fairly deep.
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in the water its tone will lighten and shift toward
red.

Toning

If the print is put directly into the fixer after
washing, its color when finished will be a reddish
brown. This is not unattractive, but toning with
gold makes possible a variety of colors, from red-
dish brown to purple-brown or blue-brown. Gold
toning is thought to increase the permanence of
the image by attaching gold molecules to the less
stable silver molecules.

The color the print takes on as the result of ton-
ing depends on the size of the gold particles
deposited over its surface, and this, in turn,
depends on the pH of the toner and the rate at
which toning takes place. An alkaline toner acts
quickly and gives a coarse deposit, resulting in a
tone shifted toward blue. An acid toner acts slowly
and leaves a finer deposit and a tone more toward
red (which usually will not shift much toward blue
no matter how long the printremainsin the bath).

Many toning formulas were used in the 19th
century. The two given below are selected
because between them they give quite different

L o

FIG. 137 Same print after fixing and washing.
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results. Use the borax toner for warm (redder) im-
age tones, and the thiocyanate toner for colder
(bluer) tones. To save gold, always remember to
trim off the darkened edges of paper around the
margins of the print before toning.

BORAX TONING BATH

Water 38° Cor 100°F) . ... ... 400 ml
Borax .................... 3 grams
Gold chloride (1 % solution). . . . . 6 ml

Dissolve the borax in hot water first, then add the
gold.

Allow the bath to cool to approximately 21 °C
(70°F) for use. Prepare it about an hour before
use and store in a brown bottle. The borax makes
the toner mildly alkaline and stabilizes it to prevent
spontaneous precipitation of the gold in contact
with the organic matter in the paper. The borax
bath will keep but with use will require the addition
of gold. Wait an hour before use after adding
more gold.

Toning time varies from about 6 to 12 minutes,
depending on the tone desired. The tone of the
print becomes colder as toning proceeds. lt is dif-
ficult tojudge the final tone until the printis actual-
ly fixed and dried. When salted prints dry, their
color becomes colder. In order to see how the
time in the toning bath affects print color, print out
ascale of tones under astep tablet and then slice it
up into four narrow strips. Place them in the toning
bath together, then take one out every three or
four minutes. Mark each one carefully and, after
fixing and washing, mount them for reference.

The following is an acid bath, but with a silver
solvent—ammonium thiocyanate—which accel-
eratesitsaction. Forthe same toning time, it gives
considerably colder tones than the borax toning
bath. Six minutes in the thiocyanate bath is
enough to give the print almost blue-gray tones.

THIOCYANATE TONING BATH

Water ................... 400 mi
Ammonium thiocyanate . . . . .. 12.5 grams
Tartaricacid . . ............. 1 gram
Sodium chloride . ... ........ 2.5 grams
Gold chloride (1% solution) . ... 10 ml
Water to make totalvolume . . . . . 500 mi

The thiocyanate toning bath will not keep. Mix it
only on the day of use.

Fixing

Fix untoned prints or prints toned in the borax
bath in a plain “hypo” (sodium thiosulfate) solu-
tion for 10 minutes with frequent agitation.

FIXING BATH
Water (about 32° C; 90°F) . . . .. 500 ml
Sodium thiosulfate . . ... ...... 50 grams

Cool this to about 20 °C (68 °F) for use.

Prints will become lighter in the fixer. If you prefer,
you can use a regular acid fixing bath such as
Kodak Rapid Fixer (diluted for prints) or Kodak
General Purpose Fixing Bath, in which case
reduce fixing time to 5 minutes.

The plain thiosulfate fixing bath should not be
used after the thiocyanate toner, because the acid
carried over from the toner can cause the plain
bath to precipitate sulfur. Instead, use a regular
acid fixing bath or add 5 grams of sodium sulfite
(desiccated) to the plain thiosulfate bath given
above. The bath given above should be replaced
after four 20x25cm (8x10 in.) prints have been
fixed in each 500 ml of solution.

Prints may go directly from the toning bath into
the fixer, but be careful not to contaminate the
toning bath with fixer. If the bath does become
contaminated, its toning power will be destroyed
and the prints may show yellow stains.

Final Wash. After fixing, wash prints for one
hours; less, if a hypo clearing agent is used. Since
theimage surface is delicate, and the wet-strength
of the paper may be poor, be careful not to allow
prints to rub together during the wash.

If you decide to tone prints after fixing, be sure
they are washed thoroughly first. Wash again for
10 minutes after toning.

Contrast Control

There is really no way to get around the need fora
long-density-range, fully developed negative for
salted paper printing, but a certain amount of con-
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trast control during printing is possible. The effect
of exposure time on the contrast of the print has
already been noted. In addition, potassium
dichromate added to the salting solution will in-
crease contrast. Make up a solution of

The effect of the dichromate will be noticeable
after 3 drops of this solution have been added to
each 28 ml of the salting solution. Use more as
necessary.

Paper salted with a solution containing potas-
sium dichromate should be kept out of the light
and sensitized and used as soon as possible.

P.O.P.

The term P.O.P. (for printing-out paper) came in-
touseintheearly 1890'sto distinguishthe gelatin

chloride printing-out papers then being intro-
duced from the developing-out papers (D.O.P.)
introduced the decade before. There is only one
gelatin chloride printing-out paper now on the
market, Kodak Studio Proof. It is sold sensitized
and can be printed-out, washed, toned, fixed, and
given a final wash in the same way as described
above for salted paper.

If left untoned, the prints usually take on an
unattractive orangeish-brown color when placed
in the fixer. Because of the glossy surface, prints
on this paper are more brilliant than prints on
matte salted paper and show better separation of
tones in the shadows. Like salted paper, P.O.P.
requires negatives of long density range, and it
should be printed deeply because it lightens in
processing. Older textbooks contain many toning
formulas for P.O.P.






Ambrotype

The ambrotype is a wet collodion process that
forms a direct-positive image on a glass plate. The
glass is first coated with a collodion solution con-
taining iodide and bromide. Before the collodion
dries, it is sensitized in a bath of silver nitrate. It is
exposed in the camera while still wet and then im-
mediately developed in a solution of ferrous
sulfate. Afterwards, the plate is fixed in sodium
thiosulfate and washed. The white, developed im-
age can then be printed as a negative, or else
viewed as a positive after being backed on one
side with black material or lacquer.

Preparing the Chemicals

Collodion U.S.P., also called cellulose nitrate, is
available from the J.T. Baker Chemical Company
and from Amed Drug and Chemical Co., Inc. This
solution must be thinned with ether and alcohol.
CAUTION: All these liquids are flammable.
Work in a well-ventilated area, away from open
flames, and store the collodion in a cool place.

COLLODION SOLUTION

Add 100 ml ether to 120 ml collodion. Stir these
together. Then add 1.5 grams cadmium bromide,
continuing to stir until the latter has dissolved.

In a second beaker, dissolve 2 grams of potas-
sium iodide in only as much distilled water as
necessary to bring the iodide into solution. Into
this second beaker, add 50 ml reagent-grade
ethyl alcohol and stir.

Finally, pourtheiodide-and-alcohol solutionin-
to the collodion while stirring. Place in a brown
bottle for storage.

If the solution becomes cloudy or forms a pre-
cipitate, add distilled water, drop by drop, and stir

until the solution clears, adding water as neces-
sary. At most, this should require about 10 ml of
water.

Sensitizing Bath. The sensitizing solution will
stain hands and clothing; so it is a good idea to
wear rubber gloves. Store it in a brown bottle.

THE SILVER BATH

Distilled water . . ............. 375 ml
Silver nitrate . ... ............

The best way to sensitize the collodion plate is by
lowering it vertically into the solution. Construct a
narrow box as shown in Figure 138. The sides
and bottom are made from glass seamed with
G.E. Silicone Rubber or equivalent. A bent
plastic or glass rod is used to hold the plate im-
mersed in the silver. The formula given here will
make enough silver solution to fill a sensitizing
container the size of the one in the illustration.

The collodion plate can also be sensitized flat in
a tray, but streaking will likely result.

Developer. This developer gives the white im-
age tones necessary for viewing the image as a
positive.

DEVELOPER
Distilled water . .. ............ 300 ml
Ferrous sulfate (hydrous) . . ... .. 14 grams
or

Ferrous sulfate (anhydrous) . . . . . . 10 grams
Add to the above

Glacial acetic acid . . .. ........ 20 drops
Nitricacid ... ............... 10 drops

The solution will be milky at first but will clear on
settling; it can be used until it becomes discolored.
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FIG. 138
Sensitizing box and plate holder.

Preparing the Glass Plate

You will need a film holder designed to carry glass
plates. These can be purchased new or often
found in junk and antique shops. Or you can alter
a sheet-film holder to take glass.

Cut the glass to size as required. Take coarse
emery paper and sand around the edge of the
glass on the side on which the collodion will be ap-
plied. This will help keep the collodion film from
fraying. Clean the glass with household ammonia,
rinse in hot water, and then flood with Photo-Flo
or alcohol to prevent drying spots. Dry the glass
thoroughly before applying the collodion.

Coating With Collodion. Pour a fair quantity of
collodion into the center of the plate. Tilt the plate

as necessary to make the collodion flow over the
surface. Do this as quickly as possible (it is an an-
cient art and takes some practice). When the plate
has been coated, tilt it to drain the excess collo-
dion back into the bottle. If cracks (crazing) ap-
pear on the emulsion surface, add more ether to
the collodion next time around.

The collodion should set properly for sensiti-
zing in 10 to 15 seconds, becoming slightly dull
and tacky.

Sensitizing. Sensitize the plate immediately
after coating it with the collodion: Under OC
safelight illumination, submerge the plate with a
rapid, even motion into the silver bath. Allow the
plate to remain in the bath until its surface
becomes yellow and all streaks and oiliness have
disappeared.

The plate must be exposed and developed
before the collodion dries.

Exposing and Processing

The ASA of the plate is roughly 1.6 to 8; so long
exposures are necessary.

If you pour the developer directly on the plate,
the area first contacted may lose density. To avoid
this (working under safelight illumination, of
course) place the plate in one end of a large dry
tray. Pour sufficient developer in the opposite end
of the tray and then tilt the tray so that the
developer covers the plate in one continuous
flow, without leaving “stop marks.” Lift the plate
from the tray, hold it in your hand and rock it from
side to side, developing it by inspection. It is im-
portant not to wash the excess silver nitrate from
the plate during processing. Its presence is neces-
sary for proper development. When development
is complete, drain the developer into a second
bottle and then flush both sides of the plate with
water.

Fix the plate in regular film fixer or rapid fixer for
twice the time necessary for the unexposed areas
of the image to clear. Follow by a 15-minute wash
in slowly running water. Rinse with Photo-Flo and
dry in a dust-free place.
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FIG. 139 Ambrotype, Sir John Herd, Derby Hall, Liverpool,

(Rodger Kingston Collection)
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Converting the Image Into a Positive

To view the image as a positive, cover one side of
the plate with black paper or coat it with a black
lacquer (such as Krylon spray) or asphaltum.

If the collodion side of the plate is covered, the
image will appear with the correct left-to-right
orientation. If the glass side is covered, the image

will be reversed, but it will be somewhat brighter.
When you leave the collodion side exposed, var-
nish it or cover it with another sheet of glass for
protection.

The research on ambrotype was done entirely
by Dennis Bookstaber, who mentions that am-
brotypes can also be made on plastic.



Cyanotype

In the cyanotype process, paper is sensitized with
ferric ammonium citrate and poetassium ferricya-
nide. Exposure to light reduces a portion of the
ferric salt to the ferrous state, and a portion of the
ferrricyanide to ferrocyanide, resulting in the for-
mation of a pale, blue-white image consisting of
ferrous ferrocyanide. After exposure, the cyano-
type is washed in water. Washing removes the
soluble, unreduced salts, leaving insoluble fer-
rous ferrocyanide behind. On drying, the ferrous
ferrocyanide slowly oxidizes to a deep blue tone
consisting of a mixture of compounds, probably
ferric ferrocyanide and ferric ferricyanide. The
print can be changed to this deep tone immedi-
ately by treating it in a hydrogen peroxide or
potassium dichromate oxiding bath.

Except for a tendency toward slight fading, and
a vulnerability to alkalinity, cyanotype images are
permanent.

Negatives. Cyanotype paper has a long ex-
posure scale and will give flat prints unless used
with negatives of correspondingly long density
range. For a full range of tones from paper white
to the deepest practical blue, negtives for
cyanotype should be developedto a density range
of about 1.60 or more—the kind of negative nor-
mally requiring printing on a Kodak Contrast
Grade O paper. Increased printing contrast is
possible by adding potassium dichromate to the
sensitizer (details will be given later).

Paper. Virtually any paper (except for alkaline-
buffered papers) can be used for cyanotype print-
ing. Crane’s Kid Finish AS 8111 and Strathmore
Artist Drawing both work well. As a general rule,
the paper should be well sized, although excellent
prints have been made on unsized Rives BFK.

Sensitizing

Instructions usually call for preparing the sen-
sitizer from two stock solutions, on the assump-
tionthat separate solutions keep better. For one-
time use, however, the two chemicals can be dis-
solved in water together.

SOLUTION A
Water, at about21°C (70°F). . . .. 100 ml
Ferricammonium citrate (green). . . 20 grams
SOLUTION B
Water at about 21°C (70°F). . . .. 100 ml
Potassium ferricyanide . . .. ... .. 8 grams

For use, add 1 part A to 1 part B. Store the
separate or combined solutions in brown bottles
for protection from light.

Ferric ammonium citrate comes in green and in
brown varieties. The green is the more sensitive.
Keep the cap of the ferricammonium citrate bottle
tightly closed. Otherwise, it will form a hard crust.

The ferric ammonium citrate is the primary
light-sensitive component in the formula. The
potassium ferricyanide forms the color. Addi-
tional quantities of ferricyanide beyond what is
strictly necessary tend to lower printing speed,
probably because the orange color of the ferri-
cyanide filters out light of the wavelengths to
which the citrate is most sensitive. If there is too
little ferricyanide, the blue color can bleed from
the dark areas of the print into the light areas.

Working under normal tungsten light, coat the
paper either by brushing or by floating the paper
on the sensitizer in a tray. If you use a brush, you
can simply dip it in the sensitizer and then spread
the coating across the paper.
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Dry the paper in the dark. Considerable heat
may be used in drying without harming the sen-
sitive coating. The sensitized paper should remain
good for more than a week if stored in the dark in a
cool, dry place. Protect the paper from daylight
and from ultraviolet sources.

Paper sensitized with the above formula should
look greenish-yellow. A blue tone indicates the
presence of reduced salts from contaminated or
spoiled chemicals.

Printing

Cyanotype is fairly slow. With a fully developed
negative, an exposure of as much as 30 minutes

may be necessary under a Sylvania 275-watt
sunlamp placed 38cm (15 in.) from the printing
frame. The sunlight exposure might be 15
minutes.

The cyanotype image prints-out during ex-
posure. Print until the high values have con-
siderably more tone than you desire in the final
print. When this point isreached the shadows will
probably have begun to reverse, becoming tem-
porarily lighter in tone. Overprinting is necessary
because the high values will lighten when the print
is washed.

To check the exposure, take the printing frame
outof the light, open the one side of the back, and,
without disturbing the registration, gently peel the

FIG. 140 Printing-out cyanotype image before washing.
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paper away from the negative. Then examine the
image.

As in the salted paper process, it is a good prac-
tice to place a Kodak No. 2 Step Tablet nextto the
edge of the negative during printing. After the ex-
posure, but before washing the print, look at the
steps printed-out under the tablet: Make a mark
on the first step that shows a tone darker than the
sensitized paper itself. After washing, the lightest
tone in the final print will be about five or so steps
down the tablet from this original lightest printing-
out tone. Do some tests to find out exactly how
many steps of the tablet are normally lost after
washing. Remember this number. Then use the
tablet as a guide for exposing the image. Place

your negative on a light table or use a den-
sitometer and find the step on the No. 2 Tablet
that corresponds best to the highlight density in
the negative. When printing, lay the step tablet
beside the negative in the printing frame. Then
print the tablet out the extra number of steps
above the corresponding highlight step as needed
_to compensate for the lightening of the image.
See Figures 140, 141.

Washing. Wash the print forabout 5 minutesin
running water at approximately 20°C (68 °F).
This will clear the highlights. Too little washing will
leave soluble ferric salts in the image, which in
turn will cause fading on exposure to light. (Even
properly washed cyanotypes can fade slightly, but

FIG. 141 Same image after washing and oxidation bath.
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they will return to their original color if left to ox-
idize in the dark or if treated in an oxidation
bath—see below.) Prolonged washing in alkaline
water will lighten the image. If the pH of the water
is sufficiently increased, for example by the addi-
tion of ammonia, the blue image will bleach to a
light brown ferric hydroxide.

Many instructions for making cyanotypes call
for the addition of a small amount of hydrochloric
oraceticacid in the final wash waterto deepen the
tone. Adding acid to the first wash will actually fog
the whites. Adding acid to the final wash will
deepen the tone initially but will not affect the final
tone of the dry print. Presumably, the only time
the acid might really be useful is when the wash
water comes from an alkaline source.

Oxidation Bath. After washing, place the print
forafewsecondsin the following bath. This oxida-
tion bath is not absolutely necessary, since the
print will gradually oxidize in the air as it dries, but
the bath lets you see the final tone right away.

OXIDATION BATH

Water, at about 20°C(68°F) . . . .. 200 ml
Hydrogen peroxide (standard 3%
solution) . .. ............... 20 ml

Afterward rinse, then hang the print to dry, or dry
it with heat.

Contrast Control

As mentioned earlier, you can add potassium
dichromate to the sensitizer to increase printing
contrast. Sixdropsof a 1 % potassium dichromate
solution added to each 2 ml of sensitizer will cause
an increase in contrast equivalent to the loss of
about two steps on a Kodak No. 2 Step Tablet.

Toning

Most serious writers on cyanotype have
discouraged toning on the grounds that the colors
are unpredictable and unstable. Formulas calling
for the direct toning of the image in ammonia or
ferrous sulfate, for example, give fugitive tones.
On preliminary observation, the two formulas
below seem to produce stable tones.

Deep Purple Tones: Bleach the printin a 5 % solu-
tion of ammonia, wash, and then tone in a satu-
rated solution of tannic or gallic acid (about 1
gram of gallicacid in each 100 ml of water). Wash
afterward.

Deep Blue—*‘dltramarine’’: Tone the printin a
5% solution of lead acetate at 30°C (85°F) or higher.
Wash afterward.

Red-Brown Tones: The following formula pro-
ducesa very attractivered tone, but, unfortunate-
ly, in about a week the highlights of the print will
begin to turn yellow.

Treat the print for 5 minutes in

Water .. ................... 180 ml
Tannicacid . .. .............. 6 grams
Then transfer to a solution of

Water ... ......... ... ...... 180 ml
Sodium carbonate . ........... 6 grams

Wash afterward.

You can reduce the blue image to white by brush-
ing it with a 20% solution of neutral potassium
oxalate or a 5% solution of oxalic acid. Wash the
print again afterward.
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In the platinum process, paper is sensitized with
ferric oxalate and potassium chloroplatinite. On
exposure to light the ferric salts are reduced to the
ferrous state. When the paper is placed in a potas-
sium oxalate developer, the new ferrous salts are
dissolved and in turn reduce the platinum in con-
tact with them to the metallic state. The print is
then cleared in hydrochloric acid to eliminate the
ferric salts remaining in the paper. The image that
is left consists of metallic platinum in a finely
divided state.

Platinum’s straight-line characterisitic curve
enables the process to register the tones of a
negative with a remarkable delicacy. Tonal
separation isreducedin the shadows by the matte
surface of the paper, and if really deep blacks are
printed some of the shadow detail may be lost; but
this is true of any matte-surfaced paper.

The color of platinum images can range froma
cool, slightly purple black to split tones of brown
and warm black to a very warm brown. By toning
with uranium, the image can even be changed to
red, green, or blue.

Chemicals. The only chemical used in plati-
num printing that is hard to find is ferric oxalate,
for which there is apparently no longer acommer-
cial demand. It is now being manufactured in small
lotsby Brand-Nu Laboratories, 30 Maynard Street,
Meriden, Connecticut 06450, and is also listed in
the Alfa-Ventron catalog as Iron (lll) oxalate—Fe,
(C204); 6H,0. Kits for platinum and palladium
printing are sold by Elegant Images, 2637 Ma-
jestic Drive, Wilmington, Delaware 19810. This
concern supplies chemicals separately.

Keep the ferric oxalate container tightly closed
and store it in the dark. If the prints seem fogged,
test the ferric oxalate by dissolving a little in water

and add to it a weak solution of potassium ferri-
cyanide. If the mixture turns blue, the ferric ox-
alate has become partly ferrous and cannot be
used. Demand your money back.

You will needitforthe platinum. Unfortunately,
platinum is expensive. Potassium chloroplatinite
(K,PtCly), also called potassium tetrachloroplati-
nate, was about $11.00 per gram in 1975, de-
pending on the source and the quantity pur-
chased. (In 1905, pure platinum sold at $18.50
an ounce—65¢ a gram.) When buying platinum,
call a number of suppliers and ask for their prices.
There can be a considerable difference.

As a precious metal, platinum tends to vary in
price with the value of the dollar and the state of
the stock market. When either of the latter go
down, platinumtendsto go up. Italsodependson
the success of the Russian wheat crop. Russia is
one of the principal suppliers of platinum (South
Africa is the other). When the Russian wheat crop
is small, the authorities sell platinum to gain the
foreign exchange necessary to buy grain from the
United States. This increase in supply brings the
price of platinum down. These changes eventual-
ly show up in the price of potassium chloroplati-
nite. Platinum printers should pray for a strong
dollar and a long Russian winter.

The high cost of platinum is offset by the fact
that, used intelligently, the platinum process gives
a greater proportion of successful prints than
almost any other technique described in this
book. The cost is offset, as well, by the very
special quality possible in a platinum print.

Negatives. The best negatives for platinum
printing have good separation of detail in the
shadows and a fairly long density range: Because
platinum paper is a low-contrast material, nega-
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tives for it must be developed to a great enough
density range so that the shadows can be printed
down without overprinting the highlights. This
means a negative with a density range of about
1.35 for the “normal” platinum sensitizer, the
kind of negative that prints best on a Kodak Con-
trast Grade 1 paper. Fortunately, since the con-
trast (exposure range) of the paper can be con-
trolled, most negatives of fair density range can
produce a good print.

Paper. Paperfor platinum printing should have
enough sizing to prevent the sensitizer from soak-
ing into the paper. When that happens, prints
develop slowly, are difficult to clear, and have
poor separation of shadow tones. Smooth, well-
sized papers are the easiest to sensitize and re-
quire the least amount of sensitizer.

Crane’s Kid Finish AS 8111 is excellent for
platinum printing; so is Bienfang Designer’s
Series 100 % Rag Layout Pad. Strathmore Artist
Drawing can be used successfully with mercury
development but tends to give grainy prints with a
plain oxalate developer. None of these three re-
quires sizing. Rives BFK works best if sized first;
otherwise it needs an excessive amount of sen-
sitizer because the paper will absorb the sensitizer
before it can be spread across the surface (starch
size tends to produce warm tones; gelatin size,
cool tones). Good results have been reported on
Fabriano hot-pressed, Arches 88, Opaline Parch-
ment, and Esleeck Collatoral Bond (Esleeck
Paper Company, Turner’s Falls, Massachusetts).

The chemistry of the paper stock can have a
considerable effect on the color and tonal scale of
the final image. Many of the problems faced in
printing can be traced to the paper, rather than to
impurities in the sensitizer.

Sensitizing

The best sensitizing brush is about 5cm (2 in.)
wide. Ithasbeen said that the brush must not con-
tain metal, but it is all right if it does as long as the
sensitizer does not come into contact with the
metal parts. It is more important that the brush
does not itself absorb, and thus waste, the sen-
sitizer. Its only role is to push the sensitizer over

the paper. You can limit its absorption by first trim-
ming off several rows of hairs from both of the flat
sides of the brush, leaving it with a fairly thin pro-
file.

Prepare the sensitizer in three stock solutions,
using glass or plastic containers. Avoid contact
with metal. Keep each stock solution separately in
small brown bottles, tightly sealed and carefully
labeled, with a medicine dropper in each. Store
the bottles in the dark. Take care not to inter-
change the droppers. If only one dropper is
available, rinse it in distilled water between use in
each solution, and afterwards.

THE SENSITIZER
(Mix the chemicals in the order listed.)
Solution 1

Distilled water,

at about 49°C (120°F) . ... ... 55 ml
Oxalicacid .. ............... 1 gram
Ferric oxalate . .............. 15 grams
Solution 2
Distilled water,

at about 49°C (120°F) .. ... .. 55 ml
Oxalicacid .. ............... 1 gram
Ferric oxalate . .............. 15 grams
Potassium chlorate . .......... 0.3 gram
Solution 3
Distilled water,

at about 38°C (100°F) . ... ... 50 ml
Potassium chloroplatinite

(KoPtCly) oo oo 10 grams

The 50 ml Solution 3 should be enough for about
forty 20x25-cm (8x10-in.) prints, calculated on
the basis of 20 drops = 1 ml.

At room temperature, some of the platinum may
precipitate out of the solution. Simply warm the
solution in a water bath to redissolve the platinum
before use.

The platinum solution should keep indefinitely.
The oxalate solutions have a shelf-life that varies
from several weeks to roughly six months. As the
oxalate solutions go bad, the print highlights
become fogged and uneven.

Before combining the three solutions, cut the
paper for sensitizing about 5cm (2 in.) wider on all
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sides than the negative. Pin it down by the corners
onto a clean, paper-covered surface and indicate
the area of the negative by guide marks. Place
them as shown in Figure 125, so that they will
not be in the way if the negative has to be posi-
tioned a bit to one side to avoid any uneven
areas in the sensitive coating.

The sensitizer is measured by drops. The quan-
tity given below is for a 20x25-cm (8x10-in.)
print, plus test strips. Contrast is controlled by
varying the proportion of Solution 1 to Solution 2.
Absorbent papers will need a greater total volume
of the combined sensitizer; so it is obviously
cheaper to give such papers a coating of size first.
Using extra sensitizer on most papers will deepen
the blacks to a certain degree, but with proper
printing technique this should not be necessary.

SENSITIZER MIXTURES FOR CONTRAST CONTROL
For soft prints

Solution 1 ................... 22 drops
Solution 2 .. ......... .. ...... O drops
Solution 3 . ........ .. ... ... .. 24 drops
For moderately soft prints

Solution 1 ................... 18 drops
Solution 2 . ...... ... ... .. ... 4 drops
Solution 3 .. ................. 24 drops
For average prints

Solution 1 ................... 14 drops
Solution 2 .. ..... ... ... ..... 8 drops
Solution 3 .. ........ . ... ... .. 24 drops
For moderate-contrast prints
Solution1.................... 10 drops
Solution 2 .. ..... ... ... ... 12 drops
Solution 3 .. ........ ... ..... 24 drops
For contrasty prints

Solution 1 ................... O drops
Solution 2 . ........ ... .. ..... 22 drops
Solution 3 . ........ ... .. .. ... 24 drops

Combine the sensitizer solutions in a small glass
and mix by shaking. Next, dampen the brush with
tap water and then squeeze it out. This helps keep
the brush from absorbing the sensitizer.

The paper can be coated under tungsten room
light. Pour the sensitizer in a line down the center
of the printing area. Start spreading it by brushing

atrightanglestothisline. Uselong, parallel, rapid
strokes, first from side to side and then up and
down. Coat an area slightly larger than the nega-
tive. This way you will have room to maneuverthe
negative to avoid printing on uneven areas around
the edge of the coating, and you will have enough
to trim off for test strips.

An absolutely uniform coating is not necessary,
but spread the sensitizer as evenly as possible.
Theimage will print properly in anyareaaslong as
there is enough sensitizer to respond to the cor-
responding amount of light passed through the
negative. Brush the paper quickly enough to pre-
vent any puddles of sensitizer from remaining too
long in any one place: Puddles can soak in and
cause areas of uneven density in the print.

Continue brushing only until the coating looks
even and the paper starts to become surface-dry.
Too much brushing can cause streaks, especially
with a high-contrast sensitizer, and can even
abrade the paper. Wash the brush after each use.
Otherwise, on exposure to light ferrous salts can
form, and these could contaminate the next print.

If you have not applied a sensitizer with a brush
before, practice first by coating several sheets of
paper with a quantity of the sensitizing solu-
tion—minusthe platinum—or with water to which
a drop of food coloring has been added to make it
easier to see.

FIG. 142
Figures 142 through 144 are platinum prints
by the author.
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Dry the sensitized paper by hanging it in the
dark, or dry it with moderate heat as described
below.

Platinum paper is hygroscopic (it absorbs mois-
ture from the atmosphere), and if it takes in too
much moisture the highlights may become grainy
and degraded. Be careful to keep both the sen-
sitized paper and the felt backing of the print-
ing frame dry when printing on humid daysorina
humid environment (the usual case in darkrooms).
Do not touch the sensitized surface of the paper
with your fingers, either before or after the ex-
posure.

Drying with heat helps control the moisture
problem, with the added benefit that it dries the
sensitive coating before it has time to sink too
deeply into the paper. Heat-dry right after sensitiz-
ing, using a hot plate or a blower hairdryer. Do this
in subdued tungsten light and do not allow the
temperature on the surface of the paper to go
muchabove 49 °C (120 °F). Higher temperatures
for any length of time might reduce the ferric salts,
causing dark spots in the final print.

Sensitize paper only as you need it for printing,
and use it as soon as possible. If for some reason
you must prepare paper to store for future use,
heat-dry the paper stock first, coat it under condi-
tions of low humidity, heat-dry the coating, and
store the paperin an airtight container with a fresh
silica gel desiccant.

Printing

Use an ultraviolet source or the sun. The average
exposure with a Sylvania 275-watt sunlamp
38cm (15 in.) from the printing frame is about 25
minutes. The average exposure using a single-
carbon-arc lamp with a “white flame” carbon is
about 8 minutes. In direct summer sun the ex-
posure can be about 1 minute.

First expose a test strip cut from the edge of the
sensitized paper. Place it under both a highlight
and a shadow area of the negative where detail is
required in the print. Try to restrain the impulse to
make full-sized prints without making test strips
first. In the long run, using test strips will save
money and result in better prints, and it will give

you more data from which to learn to control the
process.

The image will print-out to some degree in the
shadows, appearing either pale brown orlavender
against a yellowish ground, but this is too faint to
serve as more than a general exposure guide.
After developing the test strip, clear it for a minute
in the acid bath and blot it surface-dry before
studying it to decide on the correct exposure for
the full negative. For a method of calculating ex-

posure time from density measurements see page
149.
The printing speed of any sensitizer combina-

tion depends on the amount of chlorate it con-
tains. Potassium chlorate is a strong oxidizer. An
increase in the chlorate (Solution 2) results in a
decrease in printing speed, as well as an increase
in contrast. A sensitizer with no Solution 2 may re-
quire 25 % less exposure than normal; one with a
maximum amount of Solution 2 may need 75 %
more exposure than normal.

Developing. Before developing the print, trim
it close to the edge of the image. This reduces the
amount of developer carried off by each print and
makes subsequent clearing and washing more ef-
ficient. Because the sensitive coating stays
hygroscopic, develop the print right after making
the exposure.

The developer is a saturated solution of
potassium oxalate.

Water (warm) . . ........
Potassium oxalate . . . . ...

1363 ml (48 oz)
454 grams (1 Ib)

The developer should be neutral or just slightly
acid. Test with litmus paper and add a small
amount of oxalic acid if necessary. Too much acid
can cause incomplete reduction of the platinum.
The action of the developer is almost instan-
taneous. Either immerse the print quickly and
smoothly beneath the surface of the developer or
place the print in the bottom of a dry empty tray
and pour the developer quickly on top. A delay in
covering the entire print can result in marks along
the edges where the developer stopped. This is
especially true when using hot developer (see
below). If developing marks occur, sometimes
they can be removed by rubbing the print im-
mediately while it is still in the developer.
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Develop for at least 1 minute at room tempera-
ture. Longer development will not increase the
density of the print. Both developing and clearing
operations can be done under tungsten light.

The developer lasts indefinitely; in some cases
itappearsto improve over time. Aftera number of
prints have passed through it a precipitate will
form, consisting of platinum and iron salts. This
may interfere physically with development. If it
does, decant the clear solution.

Repeated contact with the developer can cause
skin problems. Minimal contact, or the use of
tongs or gloves, is suggested.

Clearing. The clearing bath is dilute
hydrochloric acid, which removes the remaining
ferric salts by transforming them into soluble fer-
ric chloride.

Water ............... 420 ml (60 parts)
Hydrochloric acid (37 %) . . 7 ml (1 part)

NOTE: Always add acid to water, not water to
acid.

Clear the prints for 5 minutes in each of three
successive acid baths, with agitation at least once
every minute. After one or two prints have been
through all three baths, dump the first, fill it with
fresh acid, and use it as the new third bath. Then
move the second bath up to number one position
and the third bath to number two. This ensures a
fresh final bath for each print. The final bath
should remain clear after the print has passed
through it. If not, place the print in an additional
acid bath.

After clearing, drain the print and wash for at
least 20 minutes to remove the acid. Use a Kodak
tray siphon or an archival washer and a good flow
of water. Since the wet paper surface may be
delicate, it is usually best not to wash more than
two prints (back to back)in onetray at a time. Air-
dry the print afterward or dry it with heat.

Depending on the choice of paper and sizing,
the basic procedure described above usually
gives prints with neutral or warm-black tones.

Graininess

Sometimes the potassium chlorate in Solution 2
reacts with the sizing of the paper and produces
grainy prints. The more chlorate, the more notice-
able the grain. This can often be corrected by
substituting hydrogen peroxide for the chlorate.

For a trial, mix one drop of 3 % hydrogen perox-
ide with 22 drops of Solution 1 and 24 drops of
Solution 3.

Color

Warm tones are possible by heating the devel-
oper, by adding mercuric chloride, or both.

HOT DEVELOPER: Heat the developer in an un-
chipped enamelware saucepan or a Pyrex double-
boiler (which is then permanently retired from
kitchen use). The developer can be heated all the
way up to the boiling point; the color of the prints
becomes increasingly warmer as the developer
temperature rises.

High developing temperatures also increase
printing speed. When using a hot developer, give
the print less than normal exposure and be sure to
develop both the test strip and the final print at the
same temperature. Hot developer also tends to
reduce image contrast, and you may find it
necessary to use more Solution 2 for a negative of

FIG. 143
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a given contrast range than necessary when
developing at room temperature.

MERCURY DEVELOPER: Mercuric chloride (mer-
cury bichloride) added to the developer also gives
brown tones. Use the mercury developer at about
21°C (70 °F) or heat it to increase the effect. In-
creased amounts of mercury carry the print color
from warm black through brown to sepia. The ex-
act color depends in part on the choice of paper
stock. Strathmore Artist Drawing produces an
almost pink brown. At a concentration of about 8
grams of mercury to 680 ml (24 oz) of developer,
Strathmore has a split tone—warm black
shadows, and brown highlight tones with a red-
dish cast. In the same developer, Crane’s AS8111
shows less of a tonal split, a more neutral brown,
and better highlight contrast.

To prepare the developer, dissolve the mer-
curic chloride in a few milliliters of very hot water,
adding this solution to the normal developer only
when the mercury has completely dissolved. An
alternative is to dissolve the mercury in alcohol. (It
will dissolve in alcohol more easily than in water.)
Prepare a 10% solution by placing 10 grams of
mercuric chloride in a graduate and filling up to
the 100-ml level with alcohol. Keep this stock
solution tightly capped and add it to the developer
as desired.

CAUTION: Mercuric chloride is a poison and
must be handled with care. Wash your hands
throughly after weighing out the mercury and try
to keep your fingers out of the developer.

It is important to keep records of developer
temperature and mercury content, since you may
discover effects that you particularly like and will
want to be able to reproduce when you have to
heat the developer again or mix a fresh supply.
Mercury also increases printing speed.

With certain papers, such as Strathmore, the
use of mercury may slightly stain the highlights.
This can usually be corrected by diluting the
developer with an equal volume of glycerin.
Glycerin (glycerol) is a clear, viscous liquid that
will physically slow the action of the developer.
With glycerin, it is possible to remove the print
from the developer before the highlights become
stained.

Normally, most of the brown in the highlights of
a print developed with mercury will lighten in the
acid bath. You may find that the tone lightens
more than you wish. If this occurs, clear your next
prints in acid baths prepared at half the normal
strength.

Baron von Hiibl, one of the early authorities on
platinum printing, believed that the brown tone
achieved by adding mercury to the developer, or
directly to the sensitive coating (as was done with
almost all commercial “sepia” platinum papers),
was due to aresulting increase in the grain size of
the platinum deposit, rather than to the addition to
the image of a possibly unstable compound (mer-
cury). Work by others showed that mercury in the
metallic state was in fact present in the brown-
tone image and that the image, though light-fast,
was likely to fade through oxidation of the mer-
cury. Fading might occur in several years, or not
for many decades, if at all. | have examined a
number of prints from around the turn of the cen-
tury that were almost certainly made with mercury
and that have grown darker, if anything. The
choice of paper mightinfluence the stability of the
brown image.

Cold tones,intheareaofblue-black, are possi-
ble by adding potassium phosphate to the oxalate
developer.

DEVELOPER FORCOLD TONES
Water (warm) . ............. 1000 mi

Potassium oxalate . . ......... 180 grams
Potassium phosphate
(monobasic) . ............. 60 grams

Since heat shifts the color toward brown, use this
developer at no higher than 21°C (70°F).

Reportedly, diluting the sensitizing solution
with an equal volume of distilled water and sen-
sitizing the paper twice, drying it for 10 minutesin
between and using half the solution each time,
results in cooler image color.

Contrast Controls

A platinum sensitizer prepared with no chlorate
gives very low contrast. Even less contrast is
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possible by heating the developer as described
above. Adding afew drops of hydrochloric acid to
the developer will also reduce contrast.
Potassium dichromate acts as a restrainer and
increases contrast when added to the developer.
A gram of dichromate in 1.36 liter (12 quarts) of
developer should produce a noticeable effect.
Print slightly deeper than normal. The dichromate
gradually becomes exhausted through use.

Glycerin Development

Local modifications of tone and color are possi-
ble, with some degree of control, through brush
development with glycerin.

First, coat a sheet of glass with glycerin and lay
the exposed print on top. Cover the print with an
even coating of glycerin and develop it locally by
using a brush charged with the developer. The
glycerin slows the action of the developer and
keeps it from spreading. You can slow the
developer even more by first diluting it with an
equal volume of glycerin, or accelerate develop-
ment in chosen areas by blotting up the glycerin
from the face of the print before applying the
brush.

Control over image color is possible by using
two developers, one with and one without mer-
cury. Use two brushes or, if only one is available,
rinse it each time you switch developers. Stop
development by placing the print under a fairly
vigorous stream of water, and then transfer it to
the clearing baths. Do not use a developer con-
taining glycerin at a temperature much above
60°C (140°F).

Joseph T. Keiley and Alfred Stieglitz together
worked out improvements on the glycerin pro-
cess. Keiley used the technique quite successfully
in a series of portraits of American Indians. Some
of these portraits are now in the Stieglitz Collec-
tion of the Metropolitan Museum in New York.
But Paul L. Anderson, who for many years was a
leading teacher of photographic techniques (see
the list of recommended readings), wrote that
whenever he used glycerin the final step was
“generally to place the print face down in the ash
can.” The moral is that the results of glycerin work

will vary, depending on your skill with the brush
and on the appropriateness of the technique to
the image at hand.

dranium Toning

A platinum print can be toned to a variety of colors
by the use of a single uranium toning formula. The
color depends on how long the print has been
cleared before toning and on the number of prints
already passed through the toning bath. The bath
is in two parts.

URANIUM TONING BATH

Solution A
Water . ........ ... ... ..... 284 ml
Uranium (uranyl) nitrate . . . . . .. 1.3 grams
Glacial acetic acid . . ......... 7 ml

or
Hydrochloric acid . ... ....... 3.6 ml
Solution B
Water . .................. 284 ml
Potassium ferricyanide . . . . . ... 1.3 grams
Glacial aceticacid . . ... ...... 7 ml

or
Hydrochloric acid . . ......... 3.6 ml

Mix the two solutions together in equal parts right
before use. Add and thoroughly dissolve a piece
of sodium sulfite about the size of a pea.

FIG. 144



174 FERRIC PROCESSES

Prints to be toned with uranium (except for blue
colors) should be lighter than normal. Mercury in
the developer will improve the action of the toner,
and especially the intensity of the red tones.

Blue tones. Develop a normally exposed print
and clear it for no more than 10 seconds. Place it
in the toning bath. After toning clear and wash as
usual.

Olive tones. An olive-green tone is possible by
clearing the print for slightly longer, perhaps 35
seconds, before torning. You can tone a blue-
toned print olive by returning it to the toning bath
after clearing. Prolonged immersion in the toning
bath wiil turn the print a dark brown, perhaps with
slightly blue highlights. After toning, rinse the
print in hot water and wash for 10 minutes.

Red tones. Print the image lighter than normal,
clear it fully, and then wash. Use a fresh toning
bath forred tones. Asthe bath is used, it becomes
darker and gives reddish chocolate tones. After-
wards, rinse the print in hot waterand wash for 10
minutes.

The tones obtained with uranium are not stable
and in time may change. The colors fade in
alkaline solutions. You can use this to advantage
to remove the color, if necessary, leaving the
platinum image behind, by soaking the printin a
10% solution of sodium carbonate. Use the same
or a more concentrated hot solution to clean
uranium-stained trays.

Intensification

Here is an intensification procedure to increase
image contrast. It works best with prints with full
highlight detail but weak shadows. Prepare the
solution immediately before use.

. INTENSIFIER
Distilled water . . . . .......... 200 ml
Gallic acid .. .............. 1 gram
Silver nitrate (dissolve the silver
firstin a few mlof water) . . . . . . 0.35gram
Glacial aceticacid . . .. ....... 20 drops

Place a wet print in this bath and agitate until the
tones reach the required depth. Rinse in several
changes of water made slightly acid with acetic
acid. When viewed by transmitted light, the print
will now show a red color from the silver deposit.
Tone this with metallic platinum in

Distilled water . . . ........... 237.0ml

Sensitizing Solution3 . . . . ... .. 32 drops
(1.6 ml)
Phosphoric acid . ........... 4.7 ml

Finish with a 30-minute wash.

Gold toning. Platinum prints can be toned with
gold. Thisintensifies the image and givesitablack
or blue-black color. Soak the print for a few
minutes in warm water and then place it on a sheet
of warmed glass. Blot it to remove the surface
water and then cover the print with a thin film of
glycerin. Brush a solution of gold chloride, made
as follows, uniformly over the print.

GOLD TONER

Distilled water . . ... .........
Gold chloride . .. ...........

26 ml
1 gram

When the desired tone is reached, rinse the print
in flowing water to remove the glycerin and the
gold.

Anygoldremaining onthe print can be precipi-
tated by the organic matter of the paper itself,
staining the highlights. To prevent this, treat the
print for a minute or so in any standard alkaline
paper developer used for modern developing-out
silver papers. Wash it thoroughly afterward.

Palladium Printing

The sensitizing and printing procedures for
palladium are virtually identical to those for
platinum. Palladium is a slightly less expensive
metal and gives permanent brown-tone printsina
plain oxalate developer, used cold. Solution 1 is
the same as for platinum. Solution 2 might best be
prepared with double the amount of potassium
chlorate, because for contrast control palladium
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does not respond as readily to the chlorate as
platinum does. Solution 3 is as follows:

PALLADIUM SOLUTION 3 (A)
Distilled water, at about 38 °C

(1I00°F) ... ... i i 60 ml
Sodium chloropalladite

(Na,PdCl,: also called

sodiumtetrachloropalladate) . . . . 9 grams

If the above is not available, use palladium
chloride (PdCl,, also called palladous chloride),
adding sodium chloride to it.

PALLADIUM SOLUTION 3 (B)

Distilled water at 38°C(100°F) ... 40 ml
Palladium chloride . . . .........
Sodium chloride .. ...........

Potassium dichromate should not be used with
palladium for increased contrast. It will bleach the
image. Palladium does not respond to hydrogen
peroxide as a contrast agent.

Platinum and palladium solutions can be mixed
together. In this way the platinum supply can be
stretched by the addition of the less expensive
metal. Prepare the stock solutions separately and
combine them drop by drop when mixing the ac-
tual sensitizer, varying the proportion as you see
fit but keeping the total number of drops constant
as called for in Solution 3. Increased palladium
will warm the image color and reduce contrast, re-

quiring the use of more chlorate. If you use
hydrogen peroxide in place of the chlorate for
contrast control, it will affect only the platinum
present. This tends to produce warm highlights
and cool shadows.

Combination Printing

The least expensive and probably the most effec-
tive after-treatment for a platinum or palladium
print is to sensitize it for gum and print the same
negative again inregister (seethe chapteron Gum
Printing). This can enrich the shadows tremen-
dously, and it opens the possibility of adding
another color to the image.

If you experiment with combining cyanotype
and platinum or palladium, print the cyanotype
image last. The potassium oxalate developer will
bleach a cyanotype.

Reclaiming Platinum and Palladium Wastes

Unfortunately, this is beyond the means of
anyone lacking a considerable practical back-
ground in chemistry. While there are commercial
refiners who might be willing to process the
precious metals from developer residues or from
paper clippings, they would only be interested if
the quantity of metal likely to result were in the
hundreds of grams.






Kallitype

Kallitype was anticipated in the early 1840’s by
the chrysotype and related silver processes of Sir
John Herschel, but the name dates back only to
1889 and the work of Dr. W.W.J. Nichol, a lec-
turer on chemistry at Mason College in Birming-
ham, England. The chemistry of kallitype and of
platinum printing are similar, with the important
difference that the kallitype image consists of
metallic silver. Kallitype paperis coated with silver
nitrate and ferric salts. Exposure to light reduces
some of the ferric salt to ferrous state. During de-
velopment, the silver lying in contact with these
new ferrous salts is in turn reduced to the metallic
state. The result is a final image of metallic silver.

In the past, kallitype never quite caught on.
Commercial modifications of the technique came
on the market under such names as Polychrome,
Sensitol, and even Platinograph, and there is
evidence of enthusiasm for kallitype among
American amateurs, especially for preparing
homemade papers. But the process had the mis-
fortune of arriving just as the gaslight papers were
becoming popular and about a decade after the
commercial introduction of the very successful
platinum papers. Kallitype was neither as conve-
nient to use as gaslight paper nor as permanent as
platinum. The competition simply left kallitype
behind.

Probably the most important argument against
kallitype was its alleged impermanence. This
reputation was enough to scare away photogra-
phers who at least knew that they could depend
on platinum for a permanent image. When Nichol
first announced his process, and put prepared
papers on the market, his instructions called for
ammonia as the fixer, apparently because am-
monia had less effect on image than thiosulfate

did. But it became clear that the use of ammonia
did not result in permanent prints. Sodium
thiosulfate eventually replaced ammonia; but for
years the literature on the process still contained
references to impermanence—usually followed
by assurances that kallitype prints were in fact as
permanent as any other silver image.

The problem is that the finely divided metallic
silverin a kallitype image is much less stable than
metallic platinum, especially if the silver has car-
ried down ferric salts, as is probably inevitable to
some extent. Permanent prints with kallitype
would depend on adequate removal of the ferric
salts in their appropriate solvent, adequate
removal of nonimage silver in sodium thiosulfate
afterwards, and the creation of no unstable silver
compounds.

Kallitype may not be as versatile as platinum,
butitis definitely an economical way of achieving
platinumlike print quality. Like platinum prints,
kallitypes have a long straight-line characteristic
curve. Unlike salted-paper prints, they do not suf-
fer loss of contrast in the deep shadows because
of a self-masking image.

Many experimenters brought out kallitype for-
mulas of their own in the years following Nichol's
introduction of the process. The methods that
eventually gained popularity were quite different
from Nichol's original formulations. The two
given below are the most practical, in my opinion.
See therecommended readings for the location of
other kallitype formulas.

Method One

Commonly known as the vandyke or brownprint,
this is the simplest kallitype technique. It has the
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advantage of not requiring either ferric oxalate or
a special developer.

Negatives. In order to print the full scale of
tones of which the process is capable, negatives
should be developed to a density range of approx-
imately 1.85. This is quite a range. It is not ab-
solutely necessary to use negatives of this great
range—shorter-range negatives will simply give
less-deep shadow values in the print. The printing
contrast of the paper can be increased by adding
potassium dichromate to the developing water.

Paper. Crane’s Kid Finish AS 8111 works well,
as does Rives BFK, although generally the latter
should be sized first. Strathmore Artist Drawing
often gives the shadow tones an uneven, bronzed-
out appearance.

——
> R—
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Sensitizing and Printing.

THE SENSITIZER

Solution A

Distilled water . ............. 33 ml
Ferric ammonium citrate . . ... .. 9 grams
Solution B

Distilled water . ............. 33 ml
Tartaricacid . . .............. 1.5 grams
Solution C

Distilled water . ............. 3 mi
Silver nitrate . . .. ............ 3.8 grams

After all three solutions have dissolved, combine
the ferric ammonium citrate and the tartaric acid
solutions (Solutions A and B) and then slowly add
the silver nitrate (Solution C) while stirring.

FIG. 145 Printing-out kallitype image (Method One).
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NOTE: The sensitizer will stain hands and
clothing.

The combined solution should remain good for
several months if stored in a brown glass bottle
protected from bright light.

Coat the paper by brushing on the sensitizer as
described in previous chapters. You can do thisin
normal tungsten room light. Dry the paper with
moderate heat, if available. Store it in the dark.

Print in sunlight or with an ultraviolet artificial
source until the shadows and middle tones of the
printed-out image begin to show detail.

Developing and Fixing. Develop the print by
washing in running water at about 20 °C (68 °F)
for 1 minute. The image will become darker in the
water and take on a yellowish tone.

The fixer comes next. Use a 5% plain thiosul-
fate fixing bath for 5 minutes at about 20°C
(68 °F):

Water (warm) .. ............. 500 ml
Sodium thiosulfate . ..........

As soon as the print enters the fixer the image will
darkenandbecomebrown. If fixed for longerthan
the five minutes, the image may then begin to
lighten. Do not use a strong fixing bath. Since the
above is a diluted fixer, replace it often.

Washing. After fixing, wash prints for about 40
minutes in running water. A hypo-clearing agent
can be used to shorten washing time.

After washing, the image can be toned in the
gold baths given in the chapter on Salted Paper.

FIG. 146 Same image after fixing and washing.
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Contrast Control. Add potassium dichromate
to the developing water as necessary to increase
the printing contrast of the paper. Ten drops of a
10% potassium dichromate solution in 560 ml of
water will give an increase in contrast equal to the
loss of about one step from the tonal scale printed
under a Kodak No. 2 Step Tablet.

Method Two

The following is probably the most common
kallitype formula. It requires ferric oxalate for the
sensitizer (for sources of this chemical, see the
chapter on platinum), plus a developer and clear-
ing bath, in addition to the fixer.

Sensitizing and Printing. Prepare the sen-
sitizer as follows and allow it to ripen for several
days before use.

THE SENSITIZER
Distilled water, at 38°C (100°F) . . 47 ml

Oxalicacid . . . .............. 0.5 gram
Ferric oxalate . .. ............ 7.8 grams
Silvernitrate . . .. ............ 3.1 grams

Dissolve the oxalic acid and the ferric oxalate first,
then add the silver.

NOTE: The solution will stain hands and
clothing.

Store the solution in a brown bottle. The solution
will throw down a precipitate of silver oxalate,
which does no harm.

Sensitize, dry, and print as described for
Method One.

Developing. For black tones on most papers,
develop the print for 5 minutes in

Water, at 38°C(100°F) . . ... ... 500 ml
Borax . .......... ... . ..... 48 grams
Sodium potassium tartrate

(Rochelle Salts) . . ........... 36 grams

Dissolve the borax before adding the sodium
potassium tartrate.

The developer works best if used warm.

The tones of the print can be made warmer by
using less borax and more sodium potassium tar-
trate in the developer, as follows:

FOR BROWN TONES

Water, at 38°C (100°F) . . ... ... 500 ml

Borax ............ ... ..... 24 grams

Sodium potassium tartrate . . . . . . 48 grams
FOR SEPIA TONES

Water, 38°C (100°F) .. ....... 500 ml

Sodium potassium tartrate . . . . . . 24 grams

NOTE: This last bath can be used at room
temperature, but then develop the print for 10
minutes instead of 5.

Add from 5 to 20 drops of a 10% potassium
dichromate solution to the developer as
necessary for contrast control. Increasing the
dichromate increases contrast.

Clearing and Fixing. Clear the print in the
following bath at about 20°C (68 °F) for 5
minutes.

CLEARING BATH
.................... 500 ml
60 grams

Fix at about 20 °C (68 °F) for no longer than 5
minutes in sodium thiosulfate, diluted as below.

Water

Water (warm) . . ............. 500 ml
Sodium thiosulfate . . . . ........ 25 grams
Ammonia . ... .............. 6 mi

Replace this fixer often.

Washing. Wash prints in water for about 40
minutes after fixing. A hypo-clearing bath can be
used, as can the gold-toning baths.



Dichromated Colloids

The following processes depend on the ability of
colloids to become insoluble when mixed with
potassium dichromate or ammonium dichromate
and exposed to light. This effect is also referred to
as hardening or, especially in early books, as tan-
ning. The colloids most frequently used in

photography are gelatin, gum arabic, and
albumen.

The chemical reaction raises the melting point
of the colloid and reduces its tendency to absorb
water. If the water is hot enough, though, the col-
loid will eventually dissolve.






Carbon, Carbro, and
Three-Color Carbro

Carbon

The carbon process employs a special carbon tis-
sue (also called pigment tissue)—a sheet of paper
coated on one side with a layer of pigmented gela-
tin. This “tissue”—which is actually thicker than
the word implies—is sensitized with potassium di-
chromate or ammonium dichromate. When dry,
it is exposed, gelatin side up, in contact with a
negative. The exposure causes the gelatin to be-
come insoluble in proportion to the light passed
through the negative. The carbon tissue is then
placed gelatin side down on a sheet of transfer
paper—a paper coated on one side with plain, in-
soluble gelatin. The two are squeezed together
and kept in contact for about twenty minutes.
Then they go into a tray filled with warm water. Ina
few minutes the water penetrates through the
paper backing of the carbon tissue and softens the
gelatin in contact with it. The backing can then be
pulled away, leaving the pigmented gelatin at-
tached to the transfer paper. The image develops
in the warm water as the soluble, unexposed gela-
tin melts and washes away.

At one time several companies manufactured
carbon tissue. For decades the principal supplier
in the world was the Autotype Company in Eng-
land. Autotype made more than fifty different tis-
sues in thirty colors, plus a variety of transfer
papers. Carbon tissue became unavailable in the
United States in the early 1960’s but was rein-
troduced in 1971 by Dr. Robert F. Green of Fort
Wayne, Indiana. Dr. Green now markets German-
made tissues in several different colors, including
those for three-color printing. He also supplies all
the materialsforthe carbon and carbroprocesses,

a paper for oil printing, and a nonsupercoated
bromide paper (see note on Bromide Paper for
Carbro later in this chapter). Send for a list of
materials and prices by writing to Gallery 614,614
West Berry Street, Fort Wayne, Indiana 46802.
The Gallery also offers seminars in carbon and
carbro printings.
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LIGHT. THIS ACTION STARTS AT THE TOP OF THE GELATIN LAYER AND
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FIG. 147
Cross sections showing how carbon printing
works.



184 DICHROMATE PROCESSES

Store carbon tissue at a temperature of 20 °C
(68 °F) or lower, at a relative humidity of about
50 %. The gelatin may lose some solubility after
an extended time. To test it, cut off a strip and put
itin water at 38 °C (100 °F). In cool water gelatin
will swell up, but at this temperature it should
dissolve.

Negatives. All the dichromated colloid pro-
cesses have excellent straight-line characteristic
curves, but for mechanical reasons the carbon
process (and the related Woodburytype process)
are the only colloid techniques that can really
take advantage of this. Because of its long
tonal scale, carbon works best with negatives
of long density range; that is, negatives that
have good separation of detail in the shadows
(correct exposure) and strong density in the
highlights (extended development). This is the
kind of negative that prints easily on a contrast
Grade O or Grade 1 commercial paper. Carbon
will give excellent separation of detail in the
shadow areas of the print, much better than is
possible with the strictly matte-surface techniques
described in other chapters. It is helped in this by
the presence on the print of a gelatin layer that
becomes thicker toward the shadow values. This
gelatin layer gives the shadow a slight gloss, which
increases the separation of shadow tones.

Before contact printing, mask the negative by
taping a strip of paper or red lithographic tape
along all four sides. Make this safe edge 13mm (V2
in.) wide, if possible. It will protect the tissue from
light and thus provide a soluble margin around the
print. This will in turn keep the edge of the image
from frilling and losing contact with the paper dur-
ing development. The mask does not have to be
entirely opaque. In fact, it will serve its purpose
better if it does allow the margin to become slight-
ly insoluble, otherwise the shadow areas right at
the edge of the image may frill in spite of the
masked border. Another way to achieve this slight
insolubility is to separate the mask from the nega-
tive by the thickness of the glass in the printing
frame: Placing the paper mask on the outside of
the printing frame will give a diffuse edge to the
border, reducing the chances of its frilling up.

Sensitizing

The sensitizer is potassium dichromate or am-
monium dichromate. Usingthe latter, the standard
concentration for average negatives intended for
carbon printing is about 3 %. For example:

Ammoniumdichromate . . . ... ...
Watertomake . .. ............ 200 ml

The concentration of the sensitizing solution con-
trols printing contrast. Lower concentrations of
dichromate, down to about 1 %, increase contrast
but decrease sensitivity. Higher concentrations,
up to about 6%, decrease contrast but increase
sensitivity. A 6% solution is 3-to-4 times more
sensitive than a 1 % solution.

Identical concentrations of the two dichro-
mates do not produce identical printing character-
istics: A 3.5% potassium dichromate sensitizer
actually has the same sensitivity, contrast, and
keeping qualities as a 2.5 % ammonium dichro-
mate sensitizer.

Before sensitizing, cut the tissue to asize at least
equal to that of the negative plus the mask. Flatten
the tissue by holding it under water at a tempera-
ture of 20°C (68°F). As soon as the tissue
becomes limp, drain it and then immerse it, pig-
ment side up, in a tray filled with sensitizer, also at
20 °C (68 °F). Agitate as necessary to keep the
tissue covered by the solution and brush away any
bubbles that form on the surface. After 2 minutes,
hang the tissue in the dark to dry or—better—
place it pigment side down on a sheet of glass,
squeegdee the excess sensitizer from the back, and
then hangitto dry. Asthe tissue dries it will begin
to curlinward. When this happens, take the tissue
down and pin it by the corners to a stiff sheet of
cardboard, pigment side up, so that it will dry flat
for use. It is safe to handle the tissue under tung-
sten light when dry, but protect it from daylight
and ultraviolet sources.

Tissue sensitized in this way will dry slowly. It
will take several hours to dry if placed in front of a
fan, longer if merely hung in the dark in a reason-
ably airy or ventilated space. Too much heat dur-
ing thedryingcan melt the coating or cause reticu-
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lation. If heat is used, it should be occasional and
moderate and removed as soon as the tissue is
dry. Donotdry thetissueinan area exposedtothe
fumes of turpentine or other paint solvents. Re-
portedly, this can reduce the dichromate, causing
the gelatin to become insoluble. Lightning storms
are said to insolubilize the tissue; but personally
the opportunity to test this has yet to occur.

The sensitizer will keep if filtered after each use
and stored in a brown bottle. Its printing charac-
teristics may change, however, especially if not
filtered, because the dichromate slowly becomes
reduced by contact with the organic matter from
the tissue: 3.8 liters (one gallon) of sensitizer is
good for not more than six 40x50-cm (16x 20-in.)
prints. Dr. Green suggests storingitintherefriger-
ator.

Spirit Sensitizers. Alcohol or acetone can be
used to prepare fast-drying spirit sensitizers. Use
either isopropyl alcohol or acetone with ammo-
nium dichromate, butwith potassium dichromate
use only acetone (alcohol will reduce the
potassium dichromate). Make up a stock solution
of dichromate with water at twice the concentra-
tion you intend to use for sensitizing—that is, a
6% stock for a 3% working sensitizer. Pin the
tissue down by its corners. Dilute a few ounces of
the stock solution with an equal volume of
acetone or alcohol. Prepare the tissue by brushing
the sensitizer over the gelatin surface. Use a wide
brush (a foam-plastic brush is ideal), dip it in the
sensitizer, and go over the tissue with parallel,
long strokes. Work for a uniform coating. Apply a
second coating after the first is surface-dry. Throw
the sensitizer out after use. Tissue coated with a
spirit sensitizer is not as sensitive as tissue coated
by immersion, but it will be dry and ready for use

in 15-t0-30 minutes.
If kept in a cool, dry place, and of course in the

dark, the tissue will remain in usable condition for
several days. Dichromated colloids gradually be-
come insoluble during storage, even when not ex-
posed to light. This dark reaction speeds up when
the temperature or the relative humidity increases.
The effect of the dark reaction is a gain in printing
speed and a loss in contrast. Raising the pH of the
sensitizer (by adding ammonia or potassium or

sodium citrate) is sometimes recommended as a
preservative—butraising pH lowers sensitivity. In-
stead, the best plan is to seal the tissue in a plastic
bag after drying and then place it in a box in the
refrigerator. Under these conditions the tissue
should keepin good condition for months. To pre-
vent condensation, allow the tissue to come to
room temperature before removing it from the
bag.

Printing

Preparing Transfer Paper. Trim the transfer
paper slightly larger than the tissue and soak it
face down in water at 20 °C (68 °F) for about 15
minutes. Avoiding bubbles, immerse it so that the
gelatin side remains under water. Begin soaking
the transfer paper before making the exposure, so
that it will be ready when the exposure is com-
pleted.

Exposure. Exposethetissuein contact with the
negative to any ultraviolet light source. The ex-
posure with a single carbon arc placed 38cm (15
in.)from the printing frame is generally less than 2
minutes for a normal carbon negative and a 3%
sensitizer. Use test strips, masked to prevent frills.
(Figure 148.)

In single-transfer printing the image will be
reversed from left to right when transferred to the
final support. To make sure the final print has the
correct orientation, expose the tissue in contact
with the base side of the negative. Make sure the
contact frame istight, oris made to press tight with
a little extra padding. When glass-plate negatives
were in use, a double-transfer technique was
necessary because the image would be unsharp if
printed from a reversed negative with the

IGH

KED BORDER ON ALL SIDES
NEGATIVE MAS
(BASESIDE UP) \

SENSITIZED TISSUE

FIG. 148
Negative, mask, and tissue.
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thickness of the glass separating emulsion from
tissue. The double-transfer method is still useful,
though, and is described in the section on three-
color carbro.

Dichromated gelatin will continue to harden
after being exposed, even if placed in the dark.
Thereis no convenient way to gauge how fast this
continuing action works, although itisrapid at first
and slows down greatly by the end of an hour. You
do not have to rush, but it is best to transfer and
develop the printright away.

After exposure, rinse the tissue in several
changes of water at 20°C (68 °F) for about 45
seconds to remove the excess dichromate. This
rinse reduces the chance that the final print will
have a yellowish stain. The tissue loses its sen-
sitivity once it is immersed in water and the
dichromate washes out.

Transfer. Turn the soaking transfer paper
coated side up, making sure its surface is clear of
bubbles.

Place the carbon tissue in the same tray, gelatin
side up. Brush the bubbles from the carbon tissue.
Turnitoversothatthe gelatin sidesofboth papers
are in contact. Do this carefully to avoid catching
bubbles between the surfaces.

Holding the sheets together at one end, bring
them in contact under water, then lift them
together from the tray. (Figure 149.) Drain for a
few seconds and then place the combination on
a sheet of plate glass, with the transfer paper on
the bottom.

Hold them against the glass at one end and use
a squeegee to squeeze them together, lightly at

first, and then with repeated strokes and in-
creased pressure. (Figure 150.) They may slip a
bit at first, but this does no harm. Start the
squeegee first in the middle of the print and work
once toward all four sides, then squeegee across
with considerable pressure. The specific tech-
nique is not important as long as a firm contact is
made and any air bubbles are expelled.

After squeegeeing, place the tissue/transfer-
paper combination between two sheets of news-
print and lay them on the glass again. Put another
sheet of plate glass on top. (Figure 151.) The
newsprint will help the tissue dry out and secure a
better transfer with less danger of frilling. It is a
good idea to weigh the glass down, for instance
with a gallon bottle filled with water or stock
chemicals.

Separation. At the end of 20 minutes, im-
merse the transfer paper and the tissue, still in
contact, in a tray of water between 37.5°C and
40.5°C(100°-105 °F). The tissue should be on
top, and thoroughly covered with water. In about
a minute the pigment will begin to ooze out from
beneath the edges of the tissue. After another

TISSUE
TRANSFER PAPER

GLASS

FIG. 150
Squeegee tissue and transfer paper into firm
contact.

N
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NEWSPRINT
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FIG. 149
Bring tissue and transfer paper together under
water. Remove them together.

FIG. 151
Place tissue and transfer paper between news-
print and glass plates.
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minute, gently begin to peel back one corner of
the tissue. (Figure 152.) The backing paper should
come away easily, leaving the pigmented gelatin
in contact with its new support. Do not force them
apart: If the tissue sticks, gradually increase the
temperature of the water until the backing paper
loosens.

Development. At this stage there will be no im-
age, only an unpromising-looking mass of pig-
ment. Turn the paper pigment-side down and,
holding it by one corner, agitate it gently. You can
turn it over a few times, or just let the print float
face downinthetray. The warm water will dissolve
the gelatin and the image will slowly appear. The
gelatin film is very delicate. Do not touch it with
your fingers or allow it to come in contact with the
sides or bottom of the tray. Add warm water as
necessary to maintain the temperature.

The printhasbeen overexposed if development
seems to stop before the image reaches the cor-
rect density. Sometimes heating the water to
about 43°C (110°F) will save an overexposed
print, but thisisrisky: At this high temperature the
gelatin may begin to blister and frill. If raising the
temperature does not work, lower it again to
about 40°C (104 °F) and add a little ammonia to
the water. Add just a milliliter at a time and then
watch for a result before adding more. The am-
monia will soften the gelatin; so use it with care.

Local development is sometimes possible by
lightly touching the print with a brush or a stream
of water. Do this with great care because it can
tear the thin gelatin film.

Not much can be done with an underexposed
print. Remove it from the tray as soon as you

TISSUE

INWATER

FIG. 152
Remove tissue backing and develop the image.

suspect underexposure. If necessary, continue
development in water at about 27 °C (80 °F).

Cooling Down. After development, place the
print directly in a tray of water at a temperature no
higher than 18 °C (65 °F). Five minutesin this will
cool and harden the gelatin.

Drying. Drain the print and dry it without heat.
When dry, the print can be mounted in a dry-
mounting press at a temperature up to 104 °C
(220 °F).

Clearing. The print may have a slight yellowish
stain from the dichromate sensitizer. An alum
bath is usually recommended to remove this, on
the grounds that alum not only clears the stain but
also hardens the gelatin. But alum can introduce
an acid condition that is bad for the archival keep-
ing quality of paper. Instead, use a 5% sodium
bisulfite or potassium metabisulfite bath, at about
18°C (65 °F), to clear the stain. The only problem
with these sulphite alternatives is that they can
soften the gelatin as they work; soitisbestto allow
the print to dry overnight before clearing. Clear
printsone at a time and be careful not to touch the
gelatin surface. When the stain is gone, wash the
print again in cold water for several minutes.

The gelatin should dry to a sufficient hardness
without special treatment, but if a hardening bath
is thought necessary use a 2.5 % solution of for-
malin. Soak the printin this for 5 minutes and then
wash briefly in cold water.

Making Final Support Paper

To make your own transfer paper, give the paper
several coatings of gelatin size as described on
pages 141-143. This should be hardened as
directed. Nearly any paper with good wet-strength
is suitable.

Carbro

First, here is some history.

In 1873, A. Marion discovered that when paper
sensitized with a dichromate (but without pig-
ment) was exposed to light under a negative and
then placed in contact with carbon tissue for
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several hours, the pigment on the tissue would
become insoluble.

Thomas Manly in 1899 introduced a process
based on this phenomenon. He called his tech-
nique ozotype on the mistaken assumption that
the creation of ozone caused the gelatin to
become insoluble. Manly sensitized paper with a
solution of gelatin, dichromate, and a manganous
salt. The paper gave a printing-out image and
could be kept indefinitely after the exposure if
washed first to remove the soluble salts. To make
afinal print, Manly treated carbon tissue in a solu-
tion of acetic acid, copper sulfate, and hydro-
quinone, then laid the tissue in contact with the ex-
posed paper and pressed them together with a
squeegee. The gelatin on the tissue became in-
soluble in proportion to the printing-out image.
The picture was developed by separating the two
sheets and dissolving the pigmented gelatin,
which was now transferred from the tissue onto
the surface of the original printing-out image.

This system had several advantages over the
standard method of carbon printing: The correct
exposure was easier to figure because it de-
pended on a printing-out image; the actual treat-
ment of the carbon tissue did not require a printing

MATERIALS FOR THE

OZOTYPE
PROCESS

The new carbon process, giving prints direct,
without transfer

SENSITIZING SOLUTIOCN

in 4-0z. and 8-oz. bottles

PIGMENT PLASTER in six different colors
Band, 30 ft.; half band, 15 ft.; 1-4 band, 7 §-2 ft,

CUT SIZES

ORDERS SOLICITED FOR DELIVERY APRIL 10
Prices and circulars on application

GEO. MURPHY
57 East Ninth Street : : NEW YORK

FIG. 153
An ad from The Photo-Miniature, May 1901.

light; and double transfer was not necessary when
printing from glass negatives.

Thomas Manly’s brother, Robert, worked out a
modification of the process and called it gum
ozotype. In this method the printed-out manga-
nous paper was brushed over with a pigmented
gum arabic solution. As in the other process, the
gum became insoluble in proportion to the print-
ing-out image. The picture was developed in the
same way as a standard gum print.

Both the ozotype and the gum-ozotype pro-
cesses created a stir when they were first intro-
duced and had some popularity among Pic-
torialists.

In 1905, Thomas Manly introduced a variation
on ozotype using bromide prints. His new
ozobrome process was based on the discovery—
made in 1889 by E. Howard Farmer—that dichro-
mates are reduced by contact with finely divided
metallic silver in the presence of gelatin, and that
this in turn causes the gelatin to become insolu-
ble. Manly treated a sheet of carbon tissue with
potassium dichromate, potassium ferricyanide,
and potassium bromide. He then pressed the
tissue face-to-face with a bromide print. While the
two were in contact, the silver image of the
bromide bleached out, and the gelatin on the car-
bon tissue became insoluble in proportion to the
tones of the original bromide print.

This method had all the benefits of the ozotype
process plus one important and timely addition:
Because the negatives could be printed first by
enlargement on bromide paper, the technique
was convenient for use with the small negatives
from the hand cameras that had become increas-
ingly popular. Enlarged duplicate negatives were
not necessary.

In 1919, H.F. Farmer (no relation to E. Howard
Farmer) improved the process, which was then
marketed by the Autotype Company as the car-
bro (carbon + bromide) technique. The carbro
process, however, and also the updated carbro
technique worked out by Dr. Robert Green of
Gallery 614, are essentially the ozobrome method
described above.

Carbro has an advantage over carbon in not re-
quiring large negatives or negatives developed to
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so high a density range that they are difficult to
print on regular silver papers. Control of print con-
trast also is easier with carbro, as are local
modifications, which can be done by burning and
dodging on the original bromide image. If the
bromide is correctly printed, and if each step is
properly carried out, thereis none of therisk faced
in carbon printing of wasting tissue through
mistakes in exposure.

Bromide PaperforCarbro.Atone time almost
any bromide paper could be used for carbro prin-
ting, but the practice of “supercoating” emulsions
with a superficial nonsensitive layer of hardened
(insoluble) gelatin (which in effect acts as a barrier
between the silver image and the carbon tissue)
has made most papers on the market today un-
suitable for the process. Kentmere's matte-
surfaced non-supercoated bromide enlarging
paper, available by order from Gallery 614, can
be used for carbro, as can Luminos RD-Matte
Bromide (white) and Kodak Polycontrast Rapid
RC (matte surface). The Kentmere paper is
available in contrast grades 1,2,3, and 4, com-
parable in contrast to Agfa papers with the same
number grades. The paper also responds well to
contrast control by means of changes in exposure
and/or developing time or developer dilution.

Making the Bromide Print

Certain metol-hydroquinone developers, such as
Kodak’s Dektol, tend to harden the emulsion
slightly during processing. This can interfere with
proper insolubilization of the carbon tissue. It is
best to develop the bromide print in a nonharden-
ing developer, such as Ethol LPD, or in any of the
Amidol developer formulas given in most older
textbooks.

For a full-range carbro print, expose the
bromide for good highlight detail and develop for
full shadows. If you intend it for use with the #1
Warm Black tissue, make the bromide print slight-
ly lighter than would be correct for normal view-
ing.

Adjust the enlarging easel so that a white border
about 13mm (Y2 in.) wide will surround the im-

age. This will prevent frilling along the edges of
the gelatin film when the image is developed after
transfer.

After development, rinse prints in a plain water
stop bath, and then fix for 5 minutes in plain hypo,
without hardener, at 20 °C (68 °F).

FIXER FOR BROMIDE PRINTS

Water, at 38°C(100°F) . . .. ... .. 500 ml
Sodium thiosulfate . .. ......... 100 grams

Wash prints for 30 minutes—less if resin-coated.
Prints may be used at once or dried and used at
alater date. If the printhas dried, soak itin water at
20°C (68 °F) for 15 minutes before use. This
softens the gelatin and (in the case of non-resin-
coated papers) allows the paper fibers to expand
uniformly, preventing distortion of the image.

Sensitizing and Contact

SENSITIZER FOR CARBRO

Water (1,000 ml). . ... ........ 1 liter*
Potassium ferricyanide . . . . .. ... 16 grams
Potassium dichromate . ... ... .. 16 grams
Potassium bromide . . ......... 8 grams
Succinicacid . . . ............. 2.4 grams
Potassium alum ............. 1 gram

*The dilution of the sensitizing formula controls
contrast. 1 liter is average. For more contrast use
1.25 liter (1,250 ml) of water. For less contrast
use .75 liter (750 ml) of water.

The sensitizing solution must be used within a
temperature range of 7.2°-12.5°C (45 °-55 °F),
12.5°C being preferred. You can make up three
sensitizer stocks—one in each of the above dilu-
tions—and store them in the refrigerator for
temperature convenience until needed. The sen-
sitizer may be used again. (More on this below.)

Trim the carbon tissue to the same size as the
physical edge of the bromide print. Then trim the
transfer paper slightly larger than the carbon
tissue.

If the bromide print is dry, soak it in water at
20°C (68 °F) for 15 minutes, then place it face up
on a sheet of glass. Use a squeegee to press the
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print down so thatitadheresfirmly to the glass and
will not slip when the sensitized tissue is later
squeegeed on top. Splash water over the bromide
print until its entire face is covered. Do not leave
bubbles.

Sensitizing the Carbon Tissue. Place the car-
bon tissue in a tray of water at 20 °C (68 °F) for
about 2 minutes. Then lay it, gelatin side down,
on a second sheet of glass and squeegee off the
excess water. Quickly place the tissue, gelatin
side up, in the sensitizing bath at 12.5°C (55 °F).
Agitate thetissue constantly, keeping it under the
surface of the solution. Leave itin the sensitizerfor
no less than 2 and no more than 3 minutes. Con-
trast increases with increased time in the sensitiz-
ing bath, between these limits.

Squeegeeing. Remove the tissue from the sen-
sitizing bath and drain the excess sensitizer from
its surface. Check that the bromide print is
covered with water and that both the print and the
tissue are free of bubbles. Lower the tissue's
gelatin side into contact with the print: Place one
end of the tissue along the edge of the print. Hold
this firmly in place and lower the rest of the tissue
down the remaining length of the print. Do this
carefully, because as soon as the tissue and the
print make contact the insolubilization of the
gelatin begins. A double image will result if the
tissue is then moved. Starting from the end held
down, carefully squeegee the tissue to the print.

Place a sheet of newsprint, cut larger than the
tissue, over the combination and then lay a
second sheet of glass on top. Since no transfer of
the pigmented gelatin takes place at this stage it is
not necessary to weigh the glass down, but make
sure contact is complete. Leave the two in contact
15 minutes.

Preparing the Transfer Paper. Right after
placing tissue and bromide together, put the
transfer paperin waterat 20 °C (68 °F) to soak for
15 minutes. Keep the gelatin side under water.

Stripping. After tissue and bromide have been
in contact for 15 minutes, remove the glass and
the newsprint and place the tissue/bromide sand-
wich, bromide uppermost, in a tray of water at
20°C (68 °F). Strip the bromide from the tissue
and set the bromide aside in a tray of water.

Transfer and Development

From here on the processis identical to regular car-
bon printing: Rinse the tissue in several changes of
water at 20°C (68 °F) for no longer than 45
seconds to remove the excess dichromate. Turn
the transfer paper gelatin side up and brush off any
bubbles. Again avoiding bubbles, lower the tissue
face to face with the transfer paper and bring them
into contactunder water. Holding them together at
one end, lift them from the tray. Drain, then lay the
combination on the glass with the tissue on top.
Squeegee the tissue firmly into contact with the
transfer paper and then sandwich the combination
between two sheets of newsprint. Put the new com-
bination back on the glass. Put a second sheet of
glass on top, with a full gallon bottle as a weight.

After 20 minutes, remove the combination and
immerse it, withthe tissue on top, in a tray of water
at 37.5°-40.5°C (100°-105°F). In about a
minute the pigment should begin to ooze out from
along the edge of the tissue. Then strip off the
tissue backing and develop the print in the warm
water as directed in the section on carbon print-
ing. Follow with a soak for 5 minutes in water not
warmer than 18 °C (65 °F) to harden the gelatin.

Redeveloping the Bromide Print. The bro-
mide print can be redeveloped and reused up to
five times. Rinse off the bleach and redevelop the
bromide in the original developer for the original
time. Afterwards, wash it for 30 minutes—refixing
isnot necessary. The print willincrease in contrast
after each use and eventually will require sensitiz-
inginthe 750 ml, low-contrast sensitizing solution
described earlier.

Nontransfer Method

It is possible to develop the carbon image right on
the bromide print without transfer. This works
well and is worth a try. If you use this method, be
sure to fix the bromide first in fresh nonhardening
fixer and then wash it thoroughly to make sure all
fixer is removed.

Soak the bromide in water at about 24°C
(75 °F) and then squeegee the sensitized tissue
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onto itinthe regular way. A transfer is desired; so
sandwich the tissue/bromide combination be-
tween newsprintand putthe second sheet of glass
and a weight on top. Let them remain in contact
for 30 minutes. Then place the sandwich in a tray
of water at 40°C (104 °F). In a few minutes the
tissue will loosen. Peel off the backing and
develop as usual.

After the bromide print withthenewcarbonim-
age on top has dried, either remove the silver im-
age entirely by refixing or else redevelop the silver
image in the original developer. Redeveloping the
underlying bromide will strengthen the image and
can beusedto create two-toned effects—one col-
or coming from the redeveloped image and the
other from the pigment. Either method will also
remove any color stain from the bleached print. In
the case of a redeveloped image, wash the print
afterwardsfor atleast 30 minutesin waterat 18 °C
(65 °F). If you refix the print, wash it for about an
hour or use a hypo-clearing agent to shorten the
time. Even with the silver image gone, traces of
fixer can still have harmful effects on the paper
itself.

Materials for Carbon Printing

Carbon tissue

Transfer paper

Potassium or ammonium dichromate

Two sheets of plate glass

Newsprint

Sodium bisulfite or potassium metabisulfite
Rubber squeegee

Additional Materials for Carbro

8. Ethol LPD developer

9. Bromide enlarging paper
10. Potassium ferricyanide
11. Potassium dichromate
12. Potassium bromide
13. Succinic acid
14. Potassium alum
15. Waxed paper

Noukwh =

Outline of Carbon Process

Mask the negative.

Sensitize the carbon tissue and let it dry.

Soak the transfer paper in water at 20°C

(68°F)for 15 minutes.

4. Contact-print the tissue and negative.

5. Rinse the exposed tissue, place in the water
with the transfer paper; squeegee them to-
gether face to face, leave in contact be-
tween glass for 20 minutes.

6. Place the combination in water 37.5°-
40.5°C (100°-105°F); separate, then
develop the image.

7. Place the print in cold water—no warmer
than 18°C (65 °F)—for 5 minutes.

8. Drain and dry.

S

Outline of Carbro

fam—y

. Prepare the bromide print.

2. Place the bromide print on plate glass, face
up; cover it with water.

3. Sensitize the carbon tissue 2-to-3 minutes at
12.5°C (55 °F); squeegee it into face-to-
face contact with the bromide; leave in con-
tact for 15 minutes.

4. Soak transfer paper in water at 20 °C (68 °F)
for 15 minutes.

5. Place the bromide-and-tissue combination
in water at 20 °C (68 °F); peel off the tissue
backing.

6. Squeegeethetissueincontact with the trans-
ferpaper; leave themin contact for 20 minutes.

7. Place the combination in water 37.5°-
40.5° (100°-105 °F); separate; develop
the image.

8. Place in cold water—no warmer than 18 °C
(65 °F)—for 5 minutes.

9. Drain and dry.

Possible Faults

The most frequent problem is frilling of the edge
