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INTRODUCTION



INTRODUCTION

This Master's Report illustrates technical information as synthesized
from technical manuals, information as gathered from photoengravers and infor-
mation as researched and usgd by the author,

This research began as a "junkyard" idea. The author began trying new
directions in printmaking by combining photoengraved plates that were sold to
junkyards as scrapmetal with plates that were hand engraved, (Plate #I)

Satisfactory results could have been achieved from this method; however,
it does not afford the opportunity to use imagery that has special meaning to the
author, In this case, the source and imagery of commercially produced plates was
limited,

The author's interest in photography, the reproduction of photographs
commercially and a desire to combine these with hand altered plates brought forth
an interest in trying to duplicate commercially photoengraved plates.,

At first, with only a small amount of research, the possibility of
duplicating a commercially produced plated seemed impossiblé. This, however,
changed with the discovery of Kodak pamphlets pertaining to photoengraving com-
mercially, With this information the author set forth on research that has
completely changed the direction in printmaking which the author had been pre-
viously pursuing, This research has brought a new challenge in attempting to
Jutaposition commercial imagery with images the artist has producéd.

Using and following the procedures as outlined in this report will not
guarantee results that will be of a satisfactory nature to each individual,

These are results of a short period of investigation resulting in many failures,



but through the failures a direction was given to continue the exploration. The
author has by no means reached a foolproof method of producing a perfectly photo=-
engraved plate with each new image., New tests have to be made with new discoveries,

The only "fail-safe" method available is to have the plate commercially
made or invest in a tremendous amount of expensive commercial equipment, Working
within the restrictions of equipment that was available, the author feels that
satisfactory images can be produced by the Artist-Printmaker, Further research
in this area by the author will continue to make available new directions, new
jdeas, and hopefully, less chance for error,

Outlined in the following report will be the author's actual experience
using commercial photoengraving products, Hopefully this research will be helpful
in eliminating errors that others might encounter.

The methods of achieving a final product as used by the author are
methods that are not used commercially, but generally follow the basic commerecial
procedures, For instance, the positiia or negative master transparency is done
commercially with a process camera and an arec of neon lamps, whereas the author
used an enlarger to produce a master transparency. (See illustration on page 5.)
The results of using an enlarger is a transparency with the same overall character-
isties as a transparency done with a process camera,

The author suggests that if more technical information is desired on
commercial photoengraving, the reader may purchase from Kodak the various refer-
ences indicated in the bibliography or visit a photoengraving company,

For the purpose of simplification; a glossary and a section on miscellan=-
eous procedures is provided on pages 7% through 9.,

The author suggests the reader familiarize himself with the terms in the
glossary, They will be used frequently throughout this report,



Under miscellaneous will be found applications that apply to specific
procedures, For example, conversion acid needed for zinc or proper method for
cleaning zinc,

;ls a final introduction to this report, the reader should become familiar
with the procedures as outlined in an actual working situation, Thereby, the
terminology and the procedures as used by the author will be more relevant and

understandable,
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The illustration above will explain the different types of process
cameras, These are the basic types found in most shops., A camera may be
designed for some special type of work, but this is quite rare.
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EQUIPMENT AS USED BY THE AUTHCR

The equipment as outlined in this part represents the basic and necessary
equipment as used by the author, however, other types of equipment could be used
for the development of a master transparency of equal quality,

1, A room that is at least 8' x 10' with a working table, running water,

and one which can be sealed from light., (See illustration on page 10,)

2, 35mm single lens reflex camera,

3. Automatic close-up rings for detail work.

4, Tripod for copying.

5., 45 MCR enlarger that holds 35mm negatives up to 4% x 5" negatives,
The enlarger has a 55mm lens and a 75mm lens, This enlarger with
combinations of lenses makes possible all combinations of various
eﬂargeﬁent&

6. Trays--size 11" x 14" and 16" x 20", This combination makes possible
trays for small enlargements as well as large without the use of a
great amount of chamiéals.

7« Chemlcals:

A, For processing 35mm negatives,
1. D-76 Kodak Developer.
2, Kodak Indicator Stop Bath,
3. Kodak Fixer,
B, For processing Kodalith Film or other Graphic Art Films,
1, Kodalith developer Parts A and B,
2, Kodak Indicator Stop Bath,
3. Kodak Fix Bath,



8, Films:
A. For making negatives for positive master transparencies,
1, Kodak Tri-X film,
B. For making Positive Master Transparencies,
1, Kodalith Ortho film 4556, Type 3, (Estar thick base) size 8 x 10,
2. Kodalith Ortho film 2556, Type 3 (Estar base) size 16 x 20,
3. Kodalith Autoscreen 2563 (Estar base) size 8 x 10,
9. Gralok Timer,
.10. Safelightuﬁodak swivel base with combination of yellow, red, yellow-
green filters,
11, Photofloods-=Two photoflood bulbs were used for most exposures, The
photofloods were of the type BCD.
12, Air Brush and Compressor,
13. Handmade Whirler,
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THE NEGATIVE

Before any of the following procedures can be performed a negative of
the original work must be obtained. Normally this is done by photographing
objects with a camera,

Most any camera can be used to achieve some kind of result; however, if
detail work is desired, such as copying from books, magazines, or other sources,
a camei-a mounted on a tﬁpod with extension rings, macro-lenses or closeup lens
is required, Close work requires a camera with adjustable and removable lens;
therefore a 35mm SLR camera works best,

Copying a full page illustration layouts, drawings, etc, can be achieved
by a copy camera which provides a sturdy means of focusing on the art work to be
photographed,

The negative itself will depehd upon the size camera used, The author
always vsed a 35 SIR camera, so the negative was rather small, Other cameras
produce negatives of larger size such as 2% x 2% or 8 x 10 inch negatives,
Normally the largest negative used in this report was a 4 x 5 inch, The standard,
however, for all master transparencies was from a 35mm negative for this report.

The production of the negatives as used by the author came from Kodak
Tri-X film, Basically there is no reason for using this film, but it did produce
large graininess which was desirable,

Once the roll of film is exposed in the camera it may be returned to a
photography dealer for developing, Only the negatives are used as there is no
need for the prints. In some cases the photographer may want a contact print to
determine the quality of the negative, The photography dealer will gladly provide
the photographer with the added print.

12
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Once the negatives are returned to the photographer, they should be
stored in such a manner as to prevent scratches and other damage to the emulsion,

Handle a negative only by its edges. Fingerprints, smudges, lint, dust,
and scratches all will be transferred to the final master transparency.

Fingerprint smudges can be removed by a slightly moist photo sponge and
film emulsion squeezed,

Dust and lint can be removed by blowing on the negative or using a photo
lint brush,

Scratches on a negative require a procedure that does not make it a
worthwhile process, Either re-photograph or accept the final imagery that will

be transferred to the positive,
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THE ENLARGER

Enlargers come in all sizes and all prices. The enlarger used by the
author provided for interchangeable lens and negative carriers from 35mm to
4 x 5 inch, adjustable bellows to correspond with the different sizes of negatives,
and adjustable bellows for focusing, The enlarger provided for enlargements from
1 x1 to 16 x 20 inches using the easel of the enlarger,
| The purpose of an enlarger is to provide the photographer with an
enlarged positive image either as a finished product or to be used in further
reproduction, The finished product does not necessarily have to be a positive
as this can be altered to provide a negative with different kinds of film,
Following will be the basic procedure for the use of the enlarger, (7)
l., The negative is inserted in the proper negative carrier with the
emulsion side down towardé the enlarging lens,
2, The enlarger is turned on,
3. The enlarger is moved to a height that will obtain the size image
desired,
4, The enlarger is focused for clarity of image,
5. The lens is adjusted to proper F stop.
6. Turn off the enlarger.
7+ Film is placed under the enlarger, on the easel, with the emulsion
side facing up towards the lens of the enlarger,
8., The clock is adjusted for proper time of exposure,
9. The clock and the enlarger are turned on at the same time,
10, At the end of exposure turn off the enlarger, remove the film, reset

the clock for length of time in developer and place film in the develope
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ENLARGING LENS

Basic understanding of the enlarging lens is necessary to reproduce a
workable transparency., The information as outlined here applies to any lens,
however, the F=Stops may be entirely different, but the progressing of stops
will fall somewhere in or outside these limits. (7)

The fastest lens provides the largest aperatures, since the larger
openings let in more light and cut down on the exposure time, The largest
aperatures always have the smallest F numbers, An F/8 opening, for example,
is larger and faster than F/16,

The larger aperature (smaller F/numbers) permit shorter exposures, but
decrease the sharpness of the image, chavai, photoengravers are normally con-
cerned with sharpness and accuracy rather than speed, so they rely on small
aperatures (larger F numbers) and long exposures, For most purposes the F/8
or 11 aperature is suited for copying line work, but if the copy consists of
very fine lines, the lens should be stopped down to F/16 for greater sharpness,

Since an F/16 opening is smaller than the F/8, the exposure time must be
increased. Using the next smaller or larger lens opening either doubles or halves
the exposure time, For example, a 10-second exposure at F/1l will require 20
seconds at F/16 or 5 seconds at F/8,

If the F/8 opening is used for the same size work at a basic exposure,
either the opening or the exposure must be changed or the exposure must be changed
if the copy is reduced or enlarged. (The distance from the lens to the film being
exposed is changed,) In most cases, the photographer keeps the F opening constant
and changes his exposure time,

Each lens barrel contains a device known as the "iris diaphragm", This

disphragm consists of a series of thin metal blades which are so arranged as to

17
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form a circular opening in the center. By turning a ring or collar on the orutéide
of the lans barrel,' these blades can be adjusted to increase and decrease the size
of the opening, In this manner the amount of light reaching the film to be
exposed 1s controlled, These blade openings are kept at a certain size in relat_.ion
to the size of the lens, The opening that is formed is referred to as "F Stop",

These mumbers appear on the collar of the lens, (See example on page 19)
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F stops or numbers represent a fractional
part of the focal length of the lens.
When you set the F stop at F8, you are
actually setting the opening to 1/8th

the size of the lens focal length.

(If the lens is 16 inches, the size of
the opening would be 2".)

The location of the Lens

Diaphragm and the F.
Stop Numbers.

Illustration Showing F Stops in RelationShip to Lens Opening
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PROCEDURES FOR EXPOSING KODALITH AUTOSCREEN,
LINE FILM, AND CONTACT FRINTING

The following procedures will include contact printing, master reproduc-

tion, and use of autoscreen film,

Contact Positive From a Regative
- To expose the film imsge onto the plate, printmaking methods require a
film positive, To obtain a positive, Kodalith film is contact rrintad with a
negative, To obtain a good contact positive the two films have to be in as close
contact as possible, This can be done by placing a sheet of plate glass over
the film and exposing, then develop and a positive image is obtained, (See
illustration on page 24,)

A test strip can be made to eliminate most of these variables., To
determine exposure start with an F stop on the enlarging lens of 8 with a normal
density negative and inerease the time in a uniform progressions 'each time moving
a mask across the emulsion side of the film, (See example on page 23,) 4
series of steps could be 4, 8, 16, 32, 64 seconds, Develop the strip and deter-
mine which exposure of the film gave the best results and repeat to the size of
film desired. (7) The procedure indicated here is the basic order to follow
in exposing a direct exposed Kodalith,

1, Place negative in negative carrisr of enlarger with emlsion side
down, Place in enlarger and (adjust for clarity of image) raise or
lower enlarger to size desired,

2, Turn off enlarger, place Kodalith film on easel with the light dull
side facing up towards the lens, The dark shiny side is the back

21



of the film, (7) Handle the film by the edge as much as possi-

ble. (7)

3. Set clock to desired length of exposure, turn on clock and enlarger
at the same time,

4, Develop Graphic Art Film as recommended by the mamufacturer,



Procedure To Use For Test Strip Exposing of Film
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White Light Source = Bulb or Enlarger

— 1., Plate glass

2, Negative—-
emulsion side down
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Make the exposure to white light as recommended for the type of film being

used,

Illustration for Exposing Contact Printed Film
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Kodalith Transparency Positive Exposed in Direet Method
Without Halftonas
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xposed Kodalith Transparency
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Contact Exposing With the Use of Autosecreen and Contact Screen

Halftones become essential in intaglio work as a means of retaining
the ink in the etched areas of the plates, Normally, when the image is printed
with small halftones the dots and the paper fuse visually and trick the eye into
seeing intermediate tones without actually seeing the halftone pattern, The
halftones produced by the author were strictly from Kodak Auto Screen film,

Kodak Auto Screen is designed to render automatically a halftone image
from a continuous tone original, without the use of a separate halftone screen,

To develop a full range of tones a detail exposure is required, followed
by a flash exposure, (See illustration on page 30.)

The author in all reproduction, contact printed the 35mm or a 2% x 2%
negative to produce the master autoscreen transparency. The author's trans-
parencies were based upon the reproduction of positive transparencies only,
therefore an additional step is added to the reproduction of the master transparency
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Procedure For a Positive Transparency Using a Halftone
Contact Printed Positive

The Kodak Autoscreen is contact printed with a 35mm negative or a 2+ x 2%
negative, using the technique as explained on page 30, This produces a positive
transparency or a positive negative of the same size as the original negative,
Develop,' stop, fix, The positive negative or transparency' is contact printed
with Kodalith film producing a negative transparency of the same size as the
original, Develop, stop, and fix,

The detail exposure is made with the negative in the enlarger, In both
detail and flash exposure the enlarger is in the ON position, (See example on
page 30.)

Flash exposure--The flashing equipment consisted of a Kodak adjustable
safelight with a light yellow filter., The sa.,felight is hand held about three
feet away from the.Eodalith film as the film is being exposed by the enlarger.
(See example on pagé 30,) The only problem with this method is there is no way
of controlling the size of the halftone dots per square inch., For example, the
larger the master transparency the larger will be the dot pattern, The only
alternative to this method is the use of a halftone screen closer to the size of
the master transparency or by using Kodak Contact Screens, Both of the latter

require a sizeable amount of money investment,
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Enlarger Negative
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2 Kodalith Film

» Easel

Main Exposure of Kodalith Autoscreen Film

‘Enlarger 1, Safelight Filter oo

i:é | 2, Negative
\\—% 3. Kodalith Film
\ L, Easel

/7N

WLl rf e ¢ r 77 7 r e e rre

Flash Exposure of Kodalith Autoscreen Film



31




Correctly Exposed Autoscreen For Photo Engraving
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The Final Autoscreen Transparency

The.dots can be examined for correctness of the detail and flash
exposures, All tones of the transparency will be represented by dot sizes
between these extremes: (7)

= If the highlights are solid black, with no tiny clear dots, the main
exposure was too long,

= If the clear dots in the highlight area too large, the main exposure

. was too short, .

= If the highlights are satisfactory but the shadows are clear, with no
dots, more flash exposure is needed,

= If highlights are satisfactory but the shadow dots are too large, less
flash exposure is needed,

The dots should range from a dense, small dot in the lightest tones to
a small, clear opening in the shadows, Pale brown dots in the highlights usually
will not produce properly, Experience revealed that the highlight dots should be
larger pinpoints and that the clear dots in the shadows should be similarly
large. (5) Make a test strip which has the correct dot size; make a print with
the corresponding exposures, Slight errors can be compensated for by increasing

or decreasing developing time,



Halftone From Magazines, Books, Paper, Etc,

Copying from materials that have already been mechanically reproduced
will already have halftones, The problem, however, might arise from the scale
of the original reproduction used by the photographer. The mimte scale may
not reproduce as halftones, For example pictures in magazines contain 14,400
dots per square inch and many eolor illustrations contain 57,600 dots per square
inch, However, most reproduction work in magazines is done with screens con-
taining 150 lines per square inch, Copying these magaZines with 150 line ruling
will translate into halftones on the master traﬁsparancy. Therefore a halftone
screen, nor autoscreen is necessary on illustrations with linas-lsss than 150

per square inch, (8)





























































































































































































