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This Kodak Data Book 
Is a Complete Unit on the Subject of 

FILTERS AND POLA-SCREENS 
It is also punched for insertion in the Koclak 
Photographic Notebook or for use as a replace
ment section in the Kodak Reference Handbook. 

FILTERS AND POLA-SCREENS explains and illustnltcs 
the principles undedying the use of filters with black-and
white negative materials and of Kodak Pol a-Screens with all 
sensitive m(lreria ls. Specific recommendations of value to 
both amateur and commercial photogr<tphers a re included. 

Special punching of the book makes it doubly useful: 
(1) I t can be inserted in the Kodak Photographic .Aotebook with 
other Kodak Data Books or special photographic Mticlcs 
prepared by the Eastman Kodak Comp<Hly, or (2) it pro
vides the owner of a Kodak Rifermce Handbook with an up
to-date replacement for a Filters section bearing an earlier 
printing date. 

If you do not own a Kodak Reference Handbook or a Kodak 
Photographic Notebook, see your Kodak dealer. The Handbook 
is a comprehensive, metal-ring, reference book containing 
sections devoted to Lenses, Films, Filters, Color Films, 
Pape•·s, Formulas and Processing, and Copying. The .Note
book, designed to serve as a 
supplement to the Handbook, 
is a metal-ring binder con
taining five separators, a 
quantity of notebook paper, 
and suggestions on how to 
make a valuable file of pho
tographic information. 
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FILTERS 
AND POLA-SCREENS 

Kll 1 F.O photo!{raphers strive to produce record photo~raphs that a rc 
technically correct. and pictorial photographs of artistic merit. 1 mpor
rant in achicvin~ both a ims in black-and-white photo!'!raphy i ~ the 
abilit)' to exercise control over the tone reproduction of colo r('d sub
jects. Such control is achit•ved thr011gh the:: proper usc of filters in 
conjunction with Kodak fiJn1s. 

More than 100 diffe::rent Kodak \Vratten F iJters are ava ilable; a ll 
arc manufac tured with extreme care. Thci1· prestige il'l rhe photoqraphic 
field is the result of constant itnprovcmcnt in the determina tion a nd 
control of filter characteristics in the K odak Resea rch Labora toric!;
improvcmem made possible by the rela ted knowlcd~e of fi lms and 
film scnsiti:~:in~. These flltlTS, made from organic dyes of !.,'Teat purity 
and bri~htncss. a re prepared in l!elatin sheets of a prescribed thicknc!'s 
and a rc held tO rigid stand::u·ds l)y scientific comrol. l n the manufacture 
of a wide range of ftlters with dyed gela tin, it is po siblc to meet high 
standards of reproducibility. 

C d atin fi lm fi lters a rt used largely fo1' expe.rime.n tal work: they a rc 
ddic:mt· and must he handled with care. For continued use they arc 
supplitd cemcntt d IJetwten glass sheets- g lass of thc same optical 
qua lity as tltat used in lcnses. Thl..' ·' fi" ~lass is satisfactory for avcra~c 
photographic purposes, while "' .\ '' ~lass. in polished opt ical flats, is 
of the hi~hcst accuracy for cicntilic work and for usc with lenses of 
Jon~ focal length. 

Kodak Pola-Screens are valuaiJic photo~raphic tools in that they 
afford cxu!nsive control over reflections, and over the rendering of 
blue skies in color photography. 

The text of this booklet explains and illustrates the theory and us<· 
of filt ers with black-a nd-white negative materials. Data ' hccts for 
selected \Vra tten Filters beain on page 25. Information about Pola
Scr·ce.ns appears on pages 38 to 40. 
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LIGHT AND COLOR 
Wr·nTE light, sunlight for instance, is a composite of all the colors of the 
visible spectrum. When a beam of white light is passed through a prism 
(Figure 1), it is split up into its component parts-a band having all 
the colors of the rainbow. T his is the visible spectrum and is but a 
tiny part of the electromagnetic spectrum (Figure 2). 

Light rays, like l'adio waves, gamma rays, infrared and ulttaviolet 
rays, x-rays, cosmic rays, and others, are forms of electromagnetic radia
tion-wave motions in the ether- differing from one another only in 
their wave length and frequency. Those rays between 400 and 700 
millimicrons (m.u) *in length are visible and are what we know as light. 

Color is a matter of wave length, those rays from 400 to 500 m,u 
in length giving the sensation of blue, 500-600 m.u green, and 600-700 
mJ.I red. When the eye receives all these waves at once, and in the 
proper proportions, their combined effect produces the sensation 
known as white. 

The Action of light Filters 

The action of a filter is to stop light of certain colors. That is, rays of some 
colors are allowed to pass through freely, while others are partially or 
wholly absorbed . This is the fundamental concept of a filter, and should 
be kept in mind whenever a filter is to be used. 

Because a fi lter selectively absorbs certain rays, it necessarily appears 
colored. A red book appears red because it reflects red light and absorbs 
light of other colors. A red filter appears red because it absorbs green 
and blue light and transmits red light freely (see Figure 4). A filter which 
absorbs red and green light appears blue. Looking through such a filter, 
red and green objects appear dark, wbile blue objects appear light. A 
filter which absorbs blue and red is green; one which absorbs only blue 
appt'ars yellow because it transmits green and red, and these affect 
the eye as yellow. The popular Wratten K2 fi'iJter reduces the amount 
of light in the blue region of the spectrum without appreciably reduc
inp; light of other colors, and appears yellow (Figure 3). However, all 
yellow transparent substances are not suitable as filters, because some 
transmit freely the ultraviolet and yet appear identical to olhers which 
absorb it completely. Such materials are valueless for photography. 

Into Wratten Filters go the most efficient organic dyes that can be 

'"The normal unit< of measurement are so big that it would 1x: ~;umbersome to 
cxprt:ss wave lengtbs of light by them. It is, therefore, customary to use the milli
micron (m~t) whit:h is one millionth of a millimeter or the Angstrom un1t (A) which 
is one ten-millionth of a millimeter. 
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found-efficient in that their transmission is as high as possible in the 
desired spectral region, and their absorption adequate for the colors 
they are in tended to stop. Figure 5 shows a typical fi lter absorption 
curve, which demonstrates graphically the proportion of light absorbed 
at any wave length. Absorption curves and wedge spectrograms are 
given in the filter 
Data Sheets, start- g 
ing on page 25. a 
The spectrograms ; 
show the color sen
sitivity which will 
be obtained by us-
ing each filter with 
a Kodak panchro- 1~ 

marie materia l. 

Filter Factors 

600 100 
WAVE LENGTH 

Figure 5-Typical Filter Absorption Curve. (K2 Filter) 

As every fil ter absorbs a cer tain proportion of light, it quite natu
ra lly reduces the amount of light reaching the film. An increase 
in exposure will therefore be required to compensate for the light ab
sorbed by the fil ter . The number by which the exposure must be multi
plied for a given filter with a particular film is called the "multiplying 
factor" or " filter factor" of that filter. This is dependent not only on the 
color of the filter itself, but also on the nature of the light source and the 
sensitivity of the negative material which is to be used . An explanation 
of the classes and types of color sensitivity into which Kodak negative 
materials are grouped may be found in the Data Book, Kodak Films, 
and in the Films section of the Kodak Reference Handbook. A table 
of these filter factors for the Wratten Filters most commonly used 
appears on page 18. 

Since there is a difference in the color values of sunlight and tungsten 
light, the filter factor for the same fi lm and filter will be different for 
these two ligh t sources. Tungsten lacks the large proportion of blue 
and violet light characteristic of sunlight and is therefore propor
tionately su-onger in the red . The resulting difference in filter factors 
is illustrated by the factors for the A filter with Type B panchromatic 
materials : 8 in sunlight and 4 in tungsten. This occurs because the 
blue portion of the spectrum absorbed by the A filter comprises about 
% of the predominantly blue sunlight, while it comprises only Yz of 
the predominantly red tungsten light. 

In ordinary picture taking, a filter factor can be applied either to 
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the time of exposure or to the size of the leus opening. For example, 
if the filter factor is 2 and the normal exposure without a filter is 1/ 50 
second atJ/ 11 , i.t will be necessary to give either 1/25 second atj/ 11 or 
1/ 50 second at J/ 8. The Oul.door Filter Kodaguide, obtainable at Kodak 
dealers, provides fi lter recommendations for typical outdoor subjects 
and, by means of a dial calculator, gives a direct indication of the 
exposure required according to the filter selected. 

Filter factors supplied for use with Kodak products are sufficienrly 
accuTate for all ordinary purposes. However, in certain applications 
which require precise exposure, considerations may be present which 
affect the filter factor. In such instances, the recommended factor should 
be treated as a gu ide for the determination of the appropriate e.'<posure 
by means of test exposures. 

TYPES OF FILTERS 
CoLOR FILTERS for black-and-whi te photography are designed for sev
eral different purposes and may be classified as: (1 ) Correction or "ortho
chromatic" filters which are used to alter the response of the film so that 
all colors are recorded at the brightness values seen by the eye. (The 
term "orthochromatic" used here means true colot' rendering and 
should not be confused with " orthochromatic" film which is sensitive 
to blue and green but not red.) (2) Contrast filters which distort the 
brightness values so that two colors having about the same brightness to 

the eye •-vill have decidedly different brightnesses in the picture. (3) Ha<.e 
filters which reduce or eliminate the effects of aeria l haze. (4) Tricolor 
.filters for making tricolor-separation negatives in color printing work. 
(5) Neutral dmsity filters for reducing exposure. 

Correction Filters 

While panchromatic ·films respond to all the colors which the eye can 
see, they will not of themselves reproduce the tones of blue, green, and 
red objects in the same relative values as the eye sees them. For instance, 
blue and violet normally appear darker to the eye than green, yet a film 
is very sensitive to these colors and will record them as lighter than 
green. By the proper use of filters, however, the response of a film can be 
changed to reproduce colors in rl1c relative brightnesses that the eye 
sees. The excess ultraviolet and blue-violet sensitivity common to every 
emulsion requires some absorption of such rays, while the added red 
sensitivity of some panchromatic materials demands some absorption of 
red light as well. Fil ters reducing the amount of 1 igh tin the blue region of 
the spectrum without appreciably reducing light of other colors appear 
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yellow and arc the most useful photographic fil rcrs. The K2, Kodak 
Cloud Filter, CK-3, and G filters absorb the ulrraviolet completely while 
the K 1 absorbs only part of ir. All stop 1he blue to some extent. Those 
fLlters absorbing some of the red rays in addi£ion to the ultraviolet and 
blue are the Xl and X2 light green filters. 

It is well to note here that photographic lenses themselves absorb a ll 
the ultraviolet rays shorter in wave leng-th than 330 to 350 m,u, de
pendjng on the type and thickness of glass used. 

For correct monochro
matic re ndering (that 
matching most closely the 
daylight color response of 
the eye) with panchromat
ic emulsions of Types B Figure 6-Sensitivity of the Eye 

a nd C*, the following fi lters should be used: 
K2 filter with Type B materials in daylight. 
X 1 filter with Type B materials in tungsten light. 
Xl fil ter with Type C materials in daylight. 
X2 fi lter with Type C materials in tungsten light. 

In dealing with filters, the terms "overcorrect" and "undercorrect'' 
are frequently and loosely used. Undercorrection usually means that the 
rendering resembles that of non-color-sensitized films- blues too light; 
greens, yellows, and reds too dark. Overcorrection usually signifies the 
reverse- blues too dark; greens, yellows, and reds too light. Both terms 
are more correctly applied to some one color, rather than all colors. 

Contrast Filters 

Contrast filters are used to lighten or darken certain colors in the sub
ject for the purpose of introducing a brightness difference between two 
colors which would otherwise photograph nearly tJ1e same. 

To the eye, objects are distinguished from t])eir surroundings by 
contrast wh ich may be of two kinds. I t may be a tone contrast or a color 
contrast. Depending on the photographic method used, tone contrasts 
can be correctly reproduced, or color conlrasts can be subdued or 
exaggerated as desired. 

Thus, a red apple and its green leaves may photograph without a 
fi lter as two nearly similar tones of gra)'. Through the vVratten c\ (red) 
Filter, which transmits the red of the apple and absorbs the green of its 
leaves, tl te apple will be rendered light and the leaves dark; thereby 
a contrast which was present visually is restored. Use of the Wrattcn B 

*Sec pp. 18-19 for tables of sensitizing types and filter factors for all Kodak 
negative materials. 
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(green) Filter, which absorbs the red of the apple while transmitting 
the green of its leaves, produces the opposite result. The approximate 
effect of the Wratten A, B, C-5 and G filters can be predttermined 
visually by means of the Contrast Viewing Koclaguide. 

A discussion of the principles of contrast filters, with specific recom
mendations for various commercial subjects, appears on pages 15 to 17. 

Sky Brightness Control 

One of the most frequent uses of correction and contrast filters is to 
darken a blue sky to make white clouds stand out more prominently or 
to lend emphasis to the subject seen agaios~ the sky, In black-and-white 
photography, yellow or red filters are used for this purpose and their 
effectiveness depends upon the blueness of the sky. In some cases, 
the sky is not reproduced as dark as might be expected, under which 
conditions any one of the following factors may be responsible: 

1. A misty sky does not photograph so dark as a clear sky. An over
cast sky is darkened vet'Y little by filter application. 

2. The sky• is frequently almost white at the horizon and shades to 
more intense blue a t the zenith. Therefore, the filter effect at the 
horizon is small and becomes increasingly greater as the camera 
is aimed upwards. 

3. The sky near the sun is brighter and Jess blue than elsewhere, and 
is, therefore, less affected by the use of a filter. 

4. The depth of filter (whether yellow or red) and the film used 
affect the rendering of the sky. A blue sky is increasingly darkened 
by the following film and filter combinations. 

Negati11e Material Filtt l M onochromatic rmdering 
Qj a Clear Blue Sky 

Non-Color-Sensi rized None Lighter than corrt'ct 
Orthochromatic None Lighter than correct 
Panchromatic None Lighter than cotrcc t 
Orthochromatic K2 Practicall)' correct 
Panchromatic K2 Practically correct 
Panchromaric G D arker than correct 
Panchromatic A Very dark 
Panchromatic F Almost· black 
Infrared-Sensitive A Bl:lck 

5. T he exposure has some i11flucnce on the result. Slight under
exposure of the negative or dark printing appears to darken 
further a sky already rendered slightly dark by the use of a filter. 
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Overexposure of the film results in a lighter sky, and the filter 
effect may appear to be losL. 

6. The contrast between the sky and the subject in the final print 
naturally depends on the lightness or darkness of the subjecl. With 
panchromatic film, the sky may be rendered dark in contrast to a 
light-colored subject, such as white blossoms or snow-covered trees, 
even when no filter is used. 

The Kodak Cloud Filter is supplied in No. 6A ( l Ys-in.), 7A (l t\r-in.), 
and 13 (1-in.) slip-on mounts. I t is a relatively deep }fellow, contrast 
filter for recording white clouds against a darkened blue skr. I t can 
also be used to reduce the ciTect of haze in landscape scenes, or to 
darken the reflections of a blue sky from water surfaces. The filter factor 
in daylight is 2.5 with Kodak Verichrome Film; 2 with Kodak Plus-X, 
Super-~"'\:, or Panatomic film. However. with box cameras or other 
simple-lens cameras which do not have multiple lens openings 1>r shutter 
speeds. ~ood pictures can be made in bright sunli~ht with the Kodak 
Cloud Filter over the lens. 
Kodak Pola-Screen: Another method of darkening the sky is l1y means 
of the Kodak Pola-Screen, Maximum darkening is obtained with the 
Pola-Scrcen when the camera lens axis is at right angles to the sun's 
direct rays (when the subject is side-lighted or the sun is directly over
head), and the indicator handle of the Pola-Screen is pointing at the 
sun. Even more spectacular results on black-and-white film can be 
obtained by using a K2, A. or X I filter with the Pol a-. creen. Although 
red filters cannot be used with orthochromatic films, red-filter sky effects 
can be obtained with these films by using the Kodak Pola- creen 
and the yellow K2 filter together. 

Less pronounced effects can be obtained by revolving the indicator 
handle so that it does not point ar the sun, or by chanl-{ing the angle 
of the lens axis relative to the sun. The effect can be previewed through 
the handy Kodak Po!a-Scrccn \'iewer, which attaches to the indicator 
handle of the Po1a-Scrccn, or through the Pola-Screen itself. 

In black-and-white photo~raphy, it is well to use the Pola- crcen for 
sky brighmess control when the use of a yellow or red filter wouJd 
noticeably distort the color rendering of fm-eground objects. For color 
photography, the Pola-Scrccn offers the only means of darkening the 
sky or penetrating blue haze withour changing the color balance of 
the rransparcncy or print. Penetration of blue haze is directly related 
lo sky brightness control with the Pola-Screen ; maximum haze pene
tration is obtained with the subject at right angles to the sun·s rays. 
Further information on Kodak Pola-Screens is given on pa£{cs 38-40. 
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Haze Filters 

Distant landscapes and aerial views from high a1titudes appear veiled 
by bluish haze, even on clear days. When photographed without a 
filter, this veiling hides some of the detail visible in the original scene. 
The contrast of distant detail is degraded because the image of the 
haze berween the scene and the camera becomes superimposed upon 
the image of the distant detail. True atmospheric haze is bluish and 
is caused by light being scattered by very small particles of dust and 
\Vater vapor and to some extent by the air itself. The blue color of the 
sky is principally due to the scattering of blue light by the molecules 
of the air. 

Atmospheric haze should not be confused with mist or fog, both of 
which are white and are composed of water droplets. True atmospheric 
haze scatters very linle red light, some green ligh~, more blue light, and 
a large amount of ultraviolet, which in photography is more important 
than the visible haze. Since all photographic materials are highly 
sensitive to violet and ultraviolet, unfiltered pictures of distant land
scapes record more haze than is visible. If the photograph is taken by 
light of longer wave length (green, red, etc.), the amount of recorded 
haze decreases. The amount of recorded haze decreases steadily in the 
order of the table given under "Sky Brightness ContTol." 

Neutral Density Filters for Reducing Exposure 

The most frequent need for a neutral density filter arises when movies 
are to be made in sunlight on Cine-Kodak Super-XX Film. As the 
smallest aperture available on some lenses,] /16, is too large for scenes 
in bright sunlight, a gray filter known as the Kodak ND-2 Filter is 
supplied to reduce the ex-posure to one-fourth. 

Occasionally one encounters very brilliant sul~jects, such as blast 
furnaces or arc-welding operations, which require dense neutral density 
filters. Kodak Wrattcn Neutral Density Filters, No. 96, are supplied 
in nineteen standard densities. Additional information can be obtained 
from the Sales Service Division, Rochester 4, New York. 

Filters far Color Photography 

Kodak Color Compensating Filters arc used to make changes in the 
over-a ll color balance of results obtained with color films, and t.o com
pensate for possible deficiencies in the quality o( the light by which 
color films are exposed. Kodak Light Balancing Filters are used for 
raising or lowering the effective color temperature of the e.'> posing light. 
These filters are normally supplied in gelatin film squares. Some are also 
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supplied in "B" glass squares, and in " B'' glass co fit Kodak Adapter 
Rings. Complete informanon on these filters is available on request. 

Filters for Color-Separation Negatives 

Matched sets of red, green, and blue nltcrs are used for making tri 
color-separation negatives for color printing. These a re described in 
the Data Sheets. 

THE HANDLING OF FI LTERS 

Kodak WraHen Gelatin Film Filters arc fragile and must be treated 
with great care. Moisture and contact with the fingers leave indelible 
marks. Loose dust can be removed with a soft, dry, camel's-hair brush , 
but the gelatin can be cleaned in no other way. 

Gelatin filters should be touched only at the edges and should be 
handled and cut while between sheets of paper. These filters should be 
stored in dust-free containers in a cool, dry place. 

Gelatin fil£ers can be used conveniently al the lens in Kodak 
Gelatin Filter Frames, available in two sizes to bold 2 and 3-inch 
gelatin squares. Kodak Gelatin Filter Frame Holders are a lso supplied 
in these two sizes to fit, respectively, the Series VI and Series Vlii 
K odak Combination Lens Attachments. For temporary use, (1) gelatin 
filters can be mounted in cardboard; (2) a circle of the filter can be 
cut to fit between lens elements; or (3) the filter can be simply taped 
over the lens. 

Cemented WraHen Filters are precision units and should be treated 
as carefully as fine lenses. They can be cleaned with a soft cloth (slightly 
moistened with Kodak Lens Cleaner. which shou ld not be permitted 
to touch the cemented edges of the fi lter) and polished with Kodak 
Lens Cleaning Paper. Cemented filters should never be Sltbjected to 
excessive heat and shouJd be stored in clean, dry containers such as 
the boxes in which they are sold. 

SELECTION OF FILTERS 
For Outdoor Subjects 

IN the following table are a number of subjects comJnonly encoun
tered in outdoor photography and ftltcrs suggested for each. Where 
the K2l G, or CS filter is indicated, either Verichrome or a pan
chromatic fi lm can be used. Where the X l, A, or F fllter is listed, 
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OUTDOOR 

PICTURES 

WITH 

VARIOUS 

FILTERS 

No filter 

No fllter Effect obtoinablo with Xl fllter 
or Pola-Sc.recn 

Negotivo1 mode on a Type C panchromatic material 
The XJ hlter dorlcen1 tho sky without adversely affecting color renc/ering of the suh;ect. 

K2fllter K2 and Poto~Screen 
Negat ive mode on on orthochromatic material 

Darkening sky to occentuafe blossoms. (Kodak Cloud Filter gives opproximotety the Jome e lfed 01 the K2.) 

No Riter Pola·Screen Polo-Screen and "A" filter 
Nogolives made on a panchromatic material 

Controlling sky brightneu over a wide range ;, possible with the Polo-Screen when photographing of 
right angles to the sun1s rays. Night eRects ore obtained with tho Pola .. Scretn and A filter together. 



No filter G filter uA" flltcr 

Negatives made on a Type 8 panchrom atic material 
Tl•e G and "A"Iflrers o<:ld increasing emphasis to modeling and texture in sunlit subjects under o bluo sky. 

r 

No filter K2 filter "A'' filter 

Negatives mode on a Type C panchromatic material 
Clouds ore rendered correctly wirh the K21ilter, and spectacularly with the "A " filter. 

Above, K2 filter; below, no fllter Above, G fllter; below, C5 filter 

Negatives mode on o Typo C panchromatic material 
Control ltoze eRect by filte rs. CS odd1 aerial perspective; K2 ond G show increasing penetration. 



a panchroma tic film must be used. Due to the impurity of colors 
occurring in nature, it is not always easy to tell just what filter will 
accomplish the desired result. Blue objects, for example, may a lso 
reflect a great deal of green light which, due to the predominance of 
blue, is not apparent to the eye. \Nhere there is some doubt as to 
the proper choice of filter, it is wise to repeat the picture for each filter 
indicated and select the best result afrerwards. In many cases the 
variations will be small but may make the final difference between 
a beautiful picture and a mere record. 

SELECTION OF FILTERS FOR OUTDOOR USE 

S ubjr.ct F.Jftct Desired S uggest<rl FWu 

Natural K2 

Clouds against :Blue Sky Darkened G 

Spectacula r A 
Blue Sky as Background for 

Almost Blac k F Other Subjects 

Night Effect A plus Polo-Screen. A or 
with lnfrared Material 

F 

Na tural K 2 
Marine Scenes when Sky is Blue 

Water Dark G 

Nntural None or Kl 
Sunsets 

Increased Brilliance G orA 

Additio n nf Haze for Atmos· 
pberlc Effec ts c; 

Very Slight Addition nf Haz.c No Filter 

Distant Landsca_pes Natural K2 

Haze Reduction G 

Greater Haze Reduction A or F 

Haze l!limination A or F with Infrared 
Material 

Natural K2 or XI 
Nearby Foliage 

B. or G wit h Verichrome Fllrn Light 

Outdoor Portraits Against Sky Natural X 1. K2. or Pola-Screen 

Flowers 
Blossoms and Foliage Natural K2 or XI 

Red. " Bronze." Orange and 
Similar Colors Lighter to Show Detnil A 

Dark Blue, P urple and 
Similar Colors. Lighter to Show Detai l Koneor C5 

"Foliage" Plants Lighter to Show Detail B. or G with \'erich rome Fllm 

Architectural Stone. Wood. Nat ural Kl 
Fabrics. Sand. Snow. etc .. 
when Sunlit and Under Blue Enhanced Texture Rendering G or A 
Sky 
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FILTERS IN COMMERCIAL PHOTOGRAPHY 
F1LTERS have numerous applications in commercial photography, The 
principles involved and specjfic recommendations for some of the 
more common subjects arc described below. 

Kodak panchromatic negative materials most suitable for general 
commercial work with filters are: Films- Super-XX , Panatomiv-X, 
Tri-X P anchromatic, Super Panchro-Press, Type B; Plates-Tri-X 
Panchromatic, Panatomic-X, Kodak Panchromatic. Tables of color 
sensitivity and filter factors of Kodak negalive materials appear on 
pages 18 and 19. 

General Principles of Contrast Filters 

1. A colored object appears dark in the print if the negative is exposed 
through a filter which absorbs the color of the object. The flltcr allows 
only a lit tle of the light reflected from this object to r-each the film, so 
that the object appears darker in the print than in the original subject. 

Consider the applicatjon of rhis principle to photographing blue
prints. The blue field should be made as dark as possible compared with 
the white lines. As a red filter absorbs blue light, the best contrast wil l be 
produced on panchromatic film with the Wratten A or F Filter. A green 
fil ter would do as well if the blue of the blueprint were a very pure 
color, but it reflects some green light, and therefore the contrast would 
not be so high with the green filter. 

2. A colored object appears light in the print if the negative is ex
posed through a filter which transmits the color of the object. For 
example, consider photographing a yellowed document. With a G 
(yeJJow) filter, which transmits yellow freely, a panchromatic negative 
material reproduces this paper as white. 

3. To show the best deta il within a colored object, photograph that 
object to appear light, as above. Thus, dark green leaves show best 
detail when the negative is exposed through a green filter, on panchro
matic material, or through a deep yellow filter on orthochromatic 
material (another method of photographing by green light). 

Selection of Filters in Commercial Work 

The ability to select the pt·oper filter for a multicolored subject requires 
experience and judgment. No single rule can be applied, but the 
following procedure is suggested. 

The subject should first be carefully examined to determine how the 
various colors must be rendered in order to show a pattern or tex'ture, or 
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Data-KODAK WRATTEN K2 FILTER (No. 8) 

Color: Yellow. Absorbs ulrraviolN and some blue-violet rays. Affords complete 
cor·recrion in daylight with Type E panchromatic materials. 

Negative Materials: All panchr·omatic and orthochromatic materials. 
Uses: (1) Darkening a blue sky to obtain cloud etrects; (2) photographing through 

distant haze; (3) photographing foliage and grass to render it lighter than with
out a filter: ( 4) photographing gar"dens: and (5) photographing an ysecnery {distant 
or close) where colors, especially greens, yellow~;, and reds, arc predominant. 
Among the subjects to which these filte rs arc particularly adaptable, the rnure 
important are: 

DrsTAN·r YrEws YAOHTING SCENES CLooos wtTU Bum SKv 
LANoscAP£s MARINE Yu:.ws s ... ow ScENES 
Bt::ACH SceNes SuNsEn; M ouNTAINS 

In addition, the K2 filter is valuable in much O\ltdoor commercial work. such as 
architecture, and in the studio when a light rendering of red and yellow objects is 
required, but not so light a rendering as given by the G filter. 

Available Forms: Gelatin filter film, cemented in B glass, cemented in A glass, 
all common sizes. 

Filter Factors : 
N eg(l(ive Material 

ORTHOCRROMAT!O PANCHROMATIC 

Type 13 Type C 
Sunlight: 25 2 2 
Tungst~n: 2 1.5 1.5 

Color Rendering of brilliant prmu.ng inks 
in sunlighr on Type B panchromatic :film 
through K2 fil ter. 

Spectrogram of Type B pan
chromatic film to tungsten 
light through K2 filter. 

Absorption Curve of 
Wratten K2 Filter. 
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FILTER RECOMMENDATIONS FOR COMMERCIAL SUBJECTS 
(Continued) 

Sukjtc-1 Effect Duiwi Suggtsttd Filttrs 

AUTOM0811.£$: Ligh tening of tone to show Fllter similar to 
Dark colors shape and detail color of car 

Le ttering on trucks, 
busses, etc. 

Contrast to increase See page 15 
legibility 

Reflections from lacq uc.red To su bdue Pola-Screen 
surfaces 

COLORED ClllNA, CLASS, Natural rcnclcrirJ,g K2 or Xl , sec p. 6 
PLAS11CS, POTTERY, TILE, Contras t to show pattern or See page 15 
~fOSAICS: indica te color contrast 

R eflec tions To subdue Pola-Screens at lens 
and lights 

F A.BRICS, Ot.O'I"HINC, Natural rendering- K2 ot· XI. seep. 6 
T APESTRli!S, UPHOLSTERED 

Contrast to show pattern or See page IS f URN ITURE: 
indicate color eontrast 

Dark colors Lightenillg of tone to show Filter similar- to 
texture color of material 

FIJRNITU({~ : 
Red wood>, as mahogany 
and rosewood 

Best rendering of wood 
grain 

A 

Yellow woods and others, Best rc.ndc~·ing uf wood G with Commcrdal 
as maple, walnt!l, oak, e tc. g rain Ortho Film 

Wood fumiture with o ther 13cst!,rrain with good render- K2 or G 
colors, as in a room se tt in!! ing of other c-olors 

LEATi illl~ , LINOLEUM, Natural rendering K2 or Xl, sec p. <> 
W A.LLPAPER: 

Contraq t to show pattc r·n or 
indicate color contrasL 

See page 15 

Colored leather with LighleninfJ of lea ther so Filter similar to 
chromium image of metal detail will color of leather 

print 

Reflections rrom linoll:um Subdue reflections which Pola-Sc.reen 
obscure pattern 

p,._CKAGINC: To separate light reds from Xl or K2 
Colored boxes other colors 

To make le ttering more Sec page 15 
readable, or to separate 
various colored parts of 
package design 

Penetration of colored ace- Filter similar to 
tate sheeting to show ma-
tel'ial or detail wi thin 

color of sheeting 

To subdue re flections from Pola-Screen 
K odapak 
sheeting 

or other clear 
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FILTER FACTORS FOR KODAK FILMS AND PLATES 

Color sensilivi~v of Kodnk negatiut materials is indicated 011 nexr page. 

Non-Color-Setrs. Orthoehromatic Pan 8 Pan C 

Filter 
Color of 

No. Filter Filler 
Sunl' t Tung . Sun/' / Tung. Sw1l'l Tun,g. Sunl' r Tung. 

- - - - - - - - - --- --- ------- - -
Aet·o No. 1 Light Yellow 3 4 3 2 1.5 1.5 ... 1.5 . .. Aero No.1 
. . . Yellow 4 8 5 2 1.5 1.5 1.5 1.5 1.5 .. . 

-- ------------ --- - - - ---
K1 Light Yellow 6 4 3 2 1.5 1.5 1.5 1.5 1.5 Kl 
K2 Yellow 8 12 LO 2.5 .2 2 1.5 2 1.5 K2 
K3 Yellow C) 20 16 2.5 2 2 1.5 2 1.5 K3 
CK-3 Deep Yellow . . . . . . . ... . .. 2 1.5 2 1. 5 CK-3 

-- --- - - - --- --- - - - --- - - - - - -
Xl Li~ht Gn~en ll . . . . . . . .. ' .. 4 3 5 4 XI 
Minus Blue Yc low 12 . . . .. . 3 2.5 2 1.5 2 1.5 Minus Blue 
X2 Green 13 .. . . .. . .. . .. 5 4 6 5 X2 
G D!!ep Yellow 15 .. . . .. 5 3 3 2 2.5 2 G 
E Red 23 .. . . . . . . . . .. 5 4 4 2 E 
L Blue 50 . . . . .. ... . . . 25 40 25 40 L 

-- --- - - - - - - - - - --- --- --- - --
A Red 25 ' .. . . . ... . . ' 8 4 6 3 A 
B Green 58 . . . . . . 8 5 8 8 10 10 B 
cs Blue 47 2.5 2.5 3 4 5 10 5 10 cs 

- - - - - - ---------------
F Deep Red 29 . . . . . . . . . . . . 16 8 8 4 F 
N Green 61 . . . . . . . . . . .. 10 10 to 8 N 
C4 Blue 49 6 6 10 12 12 25 12 25 C4 

For darkened sky effects use a factor of 2..5 (in addition to the exposure 
Pola-Screen Gray increase rc:quit·cd for side lighting), or increase the cxposun: 4 times as Pola-Screen 

compared to the exposure for the same subject with front lighting and 
without a Pola-Screcn. See Data Sheet on page 40. 



CLASSIFICATiON OF KODAK S ENSITIVE MATERIALS 

For Assignmenr of Filrer Fodors 

N(}II-Cnlnr-S~t!Sili.t.td 

FtLMS: Commercial Pt.An::.s : 33 Process 
Fine Grain Positive 33 Matte Lantern Slide {Medium, Contrast, Anti-Abrasion Contrast) 

Orthochromatic 

Fn.Ms: Contrast Pn><:t:ss Ortho Vc.-ichrome PLATt:S: 50 
Commercial Ortho Super Ortho-Press 

Ortho-X 
Metallographic 
Super Or·tho-Press 

Pmubromalic, 7)'/Je B Pnnc!trowllic. 7} /lt C 

FtLMS: Super-XX C:Unt•·ust Process Panchromatic Ft l.MS: Tri-X Panchromatic 
Plus-X Supe•· Panchro-P,·ess, Type B 
Panatomic-X Cinr~-Kodak Supt••·-X, Smm 
Portrait Panchromat ic and l 6mm 
Mic,·o-Pile Supcr-XX, 16mm Cine-Kodak Panchromatic, 

Smm 

PLATe.s: Pror:css Panchromatic 
Pana t0111ic-X M Pl.ATES: Super l'a nchro-Prcss 
Tri-X l)anchromatic, T ype B Panchromatic 
Tri-X Panchromatic, T ype B, Matte Panchromatic Matte 



COLOR RENDERING 
Type B Panchromatic Film 

COLOR REPRODUCTION OF ORIGINAL 

• NO FILTER 

• NO FILTER 

WRATTEN XI FILTER ( No. 11 ) 



with VARIOUS FILTERS 
Photoflood Illumination 

• NO FILTER 

• NO FILTER 

WRATTEN B FILTER (No. 58 ) 

• NO FILTER 

WRATTEN CS FILTER (No. 47 ) 



KODAK COMBINATION LENS ATTACHMENTS 

K oDAK Combination Lens Attachments cover a wide range of lens 
sizes. and facilitate the use, singly or in combination, of filters, sup
plementary lenses, diffusion disks, Pola-Screens, and Lens Hood- as 
listed on the following page. Beca use this system permits the interchange 
of several unmounted optical units, it offers maximum economy when 
more than one such accessory would be regularly used. 

The Adapter Ring is slipped on over the lens mount, and serves as 
the basic a ttachment of the assembly. The Adapter Ring includes an 
Adapter Ring Insert which holds in position a fi lter , a supplementary 
lens. or a diffusion disk. If a Lens Hood is added to the assembly the 
Adapter Ring Insert is not used. A filter and a supplementary lens, or 
diffusion disk, can be used together by means of the Retaining Ring 
os· Step- Up Ring. The Step-Up Ring also permits attachments in one 
size to be used with an Adapter Ring of smaller size. Fi lters in ' ' B" 
glass, unmounted, are available in wide variety, as listed. 

Kodak Portrn Lenses are used for making portraits or photographs of 
small objects at shor t distances in order to secure larger images in 
sharp focus. The Portra lenses can be used according to tables supplied 
in the instruction sheets, or simply according to the image in the grow1d 
glass of cameras so equipped. Kodak Telrk Lenses provide a telephoto 
effect, that is, larger images of distaot subjects. The Telek lenses must 
be used with cameras having sufficient lens extension and a ground 
glass, so tha t focus can be set accordjng to the ground glass image. 

The Kodak Ptclorial Dijfusirm Disk is used to secure a soft-focus effect 
in landscape photographs. The Kodak Close-Up Diffusion Di.sk combines 
the close-up ability of a Portra lens, above, with a soft-focus efft'ct. 

Illustrating various 
uses of Kodak Com· 
blnation Lens Attach· 
ments . 
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DATA ON KODAK CO MBINATION LENS ATTACHMENTS 

KODAK ADAPTER RING SIZES 

Series I V Series V Series VI S~rles VI I S"rles VIII Series I X 
Filter Siu Filter Size Filler Size Filter Site Fflter S ile Filt~r Size 

H in. l 1'f in. H-i in. 2 in. 2}2 in. H(iu. 
For Leuses For l .. enses For J,..ensm~ Fc-,r lenses f'or IA<nses 
%; t() +*in. .,.. ... toft~, ill. II-! to 1 H 111. 1 ~~to 2 in. l ;\ to z;' iu. 

: I:: in. mno iu. m1n in. nun in. mnl 
Arlttl)ter 
R ing: r\o. 

-- ---- --- --- ------

tt 
19 I }{ 31.5 It! 42.5 2f'c 52 No. or• 

H 18 w.s , .... 33 
i ~ 

4-t-.S 2~ 5<1 No. 92• 
No. 41* }.l ' '· 35 46 l 55.5 
No. 42• 24 : ~ 35.5 1 ~ 47.5 2 ~ 57 

I 25.5 36.5 11 ~9 2-h SS.S 
lh 16 :n 37 2 5(1,5 2% 60 
I ft 27 38 t~1 62 

· ~ 
28.5 ll\- 39 .. 'i (>3.5 

1 • 30 ~ ~ 41 l% 67 
No. ts• I H 42 
No. I ?~ Ko. u• 
i':o. 21* No.n• 
No. ll* NQ. 26" 

1'\o. 27* 
Xo. zs• 

•tScrew-in) 

Kod ak a nd Ko dak Wra Hen Filters in many varieties for black-and-white 
and color photography are carried in stock ro fit all six series of K odak 
Adapter Rings. Some v<~rieties, however, -are normally supplied onl}' 
in certain specific sizes. Varieties and sizes not regularly carried in 
stock a re available on specinl order. 

Diffusion Dis~• Seri•s A vaileblc 
Kodak Close-Up Diffusion Disk . .. •• • ••• ••• o 4o! .V. V I 
Kod~l' Pictorial Diffusion Disk ... ~· .. - . ... .. ,. , . V,V l l 

Supplementary Lenses 
Kodak Porlra L~n~ I + (For dose-ups) ..... . ....... ........ . .. l V, V, VI. V II 
Kodnk P ortrtt J.cns.:s 2 + ~For clos~upsl .. . .. .............. . .. V. V I. VI I 
Kodak Portra Lcnst>S 3 + F'or close-ups) .... .... , ....... .... V. V I 
Kotlak Telek L<'n«•s I -. 2 - , 3 -, 4. - (For distant subjects) .• •• V I. VI! 

Kodak Lens Hood ., - . .. . .. .. . ... ' •••• ' • • + •• •• ' • ~ ~ •• • . , . fV, \1, VI, Vl-A, VIJ . \'III 
(VI-A re<]nired for Kodak Bantam Special or Reti na II Cnmerns) 

Kodak Pola·Sc•eon .. .. ·-· · .. . ... ......... . , . , .. • . .• . , .. . IV,\', V I, VII. \l U I , IX 
Kodak Pola-Screen Viewer fits handle of Pola-Sereen. a ll ~cries. 

Koda~ Rotalnlng Ring . .. . ... .. . ...... . . . . .... . . . ... 1\",V, V I. VII. Viii 
Permits two attachmeuts to be used together. (e.g. supplementary 
lens and fi ll er.) Se" illustration . 

Koda~ Ste p-Up Rings . . .. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . l V-V, V-Vl , VI-VII, VI I.VUI 
Permit a ttachments in one Series aize to be used in combina tion 
with an Adupter Hing in the next smaller Series size. One set of 
;~ttacllmem s can t.hus be rnade to serve several cameras. T he 
Step-lip Ring can also be used t o prevem cu t -off. which occu r< 
with some I~Mcs when two att.achmellt.! are u•ed •irrtnlla neously. 
Se~ illustration. 

Kodak Gelatin Fllttr Freme H older-Series V I, accept;; l-inch \l'ratteu Gelatin Filter Frame. 
Series \' II I, accepts 3-inch Wratten Gdnti n Filter Frame. 

Cine·Kodok Filters •nd Poi•-Screens: 
In addicion to tho Kodak Len• Auachmentsllsted above, the CK-J, ND-2 and all Kodak 
\Vt'<1llen Pllter• <Ire supplied iu the II'. Z. a nd U1 1 mot>nts for Cin~Kodak Cameras. The 
Kodak !'ola-Screen i • supplied in theW mount. 
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Ya le University, New Haven, Conn. 
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Oato-KODAK WRATTEN Kl FILTER (No.6) 

Color: Very light yellow. Absorbs some of the ultraviolet and some blue-violet rays. 

Negative Materia ls: . .<\11 panchromatic and orthochromatic materials. 

Uses: This filter affords partial correction. That is, i t darkens a blue sky and shows 
up clouds, but not so much so as the K2 or the Kodak Cloud Filter. Red and 
yellow subjects, such as flower:;, arc rendered lighter than \vith no filter-, but not so 
light as with the olhcr two filters mentioned. The Kl filter is useful when some 
correction is desired, and short exposure is necessary. 

Available Forms: Gelatin filter film, cemented in B glass, cemented in A glass, all 
common sizes. 

Filter Factors: 
Nrgativ~ J1utetio/ 

ORTHOCHROMATIC PANCHROMATIC 

Type B Type C 
Stmlight: 2 1.5 1.5 
Tungsten: 1.5 1.5 1.5 

Color Rendering of brilliant printing inks 
in sunlight on Type B panchromatic film 
through Kl filter. 

Spectrogram of Type B pan
chromatic film to tungsten 
light through K 1 filter. 

Absorption Curve of 
Wrattcn Kt Filter. z 

NoTE: The height of ~ 
the absorption curve at i 
a cerlain \vave length ~ 
indicates both trans- ~ 
mission and density of 
the filter to light or that 
particular color. Trans
mi.«Sion equals the ratio 
of transmitted to inci
dent light, and is usu- 10010 

ally expressed as a per 
cent. Density is the 

300 

common logarithm of ----:-:-
transmission 

-·- -=·=·== ---· 

600 
WAVE LENGTH 

100 
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Data-KODAK WRATTEN K2 FILTER (No. 8) 

Color: Yellow. Absorbs ultraviolet and some blue-violet rays. Affords complete 
correction in daylight with Type H panchromatic materials. 

Negative Materia ls: All panchromatic and orthochromatic materials. 
Uses : ( I) Darkening a blue sky to obtain cloud effects; (2) photographing through 

distant haze; (3) photographing foliage and grass ro render it lighter than with· 
out a ftltcr; (4) pbotograpl.tiog gardens; and (5) photograpbing any scenery (distant 
or close) where colors, especially gre(ms, y.:llows, and reds, arc predominant. 
Among the subject.~ to which these fi lters are particularly adaprable, the more 
important are: 

DIST.~NT VtEWS 
LANDSCAPES 
B eACH SceNEs 

Y ACH1.lNG ScENES 
MARINE VIEWS 
SuNSETS 

CLouos Wl'rH BLue SKY 
SNOW SCENES 

M OUNTAJNS 

In addition, the K2 filter is valuable in much outdoor commncial work, such as 
architecture, and in the studio when a light rendering of red and yellow objects is 
required, but not so light a renrlering as given by the G 1ilter. 

Available Forms: Gelatin filter film, cemented in B glas.>, cemented in A glass, 
all common sizes. 

Filter Factors: 
N•g!llive lvl aterial 

ORTHOOI-IROMA 1'10 PANCHROMATIC 

Type B Type C 

Sunlight: ~5 2 2 
Tungsten: 2 1.5 1.5 

Color Rendering of brilliant printing ink~ 
in sunlight on Type B panchromatic film 
through K2 filter. 

Spectrogram of T ype B pan
chromatic film to rungsten 
light through K2 filrer. 

Absorption Curve of 
Wratten K2 Filter. 
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Data-KODAK WRATTEN K3 FILTER (No. 9) 

Color: Deep yellow. 
Negative Materials: All orthochromatic and panchromatic materials. 
Uses: Produces a darker rendition of blues than K2 for sky effects. Used to phow

graph blue or purple type as black in photomcchanical work. 
Filter Factors: Negative 1\11 aterials 

ORTHOCHROMATIC PANCHROMATIC 

Sunlight: 
Tungsten : 

Spectrogram: Type B pan
chromatic film to tungsten 
light through the K3 filter. 

2.5 
2 

Type B Type C 
2 2 
1.5 1.5 

Data-KODAK WRA TTEN AERO 1 FILTER (No. 3) 

Color: Light yellow. Absorbs ultraviolet, violet, and some ulue. 
Negative Materials: All panchromatic a nd orthochromatic materials. 
Uses: Particularly for aerial photography to penetrate slight haze, or at low altitudes 

where very short exposure is required to overcome rapid motion of the plane 
relative to the ground. Used also by professional motion-picture photographers 
where light yellow filter is required. 

Filter Factors: 
ORTI:IOCHROMATIC 

Sunlight: 2 
Tungsten: 1.5 

Spectrogram: Type B pan
chromatic film to tungsten 
light through Aero I filter . 

Ntgative lvfaterials 
PANCHROMATIC 

Type B Type C 
1.5 1.5 
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Data-CINE-KODAK CK-3 FILTER 

Color: Deep yellow. Absorbs ultraviolet, violet, and some of UlC blue rays. 

Sensitive Materials: All Cine-Kodak black-and-white ftlms and panchromatic 
negative films. 

Uses: The C K-3 filter is intended primarily for use with Cine-Kodak and o ther 
amateur motion-picture cameras. 

Sky and Olha Ouldoot Cmllrr1sl f<:.J!u t.r: The CK-3 Iiller renders a blue sky darker 
than normal to emphasize clouds o r such foreground objects as buildin~s, people, 
trees, etc. In marine sccn"-s, it darken~ the water surface in proportion tu the 
amount of blue light whic-h the water re flects from the sky. Red and yellow 
subjects are rendered lighter, and blue subjects darker, than the eye st·cs tht'm . 

Ha?.4 Pmetration: The CK-3 filter pcnetratc:.-s distant haze to a grea ter extent than the 
eye; tbc:reforc:, it finds applicalion in distant views, mountain scenery, etc;. 

1oelephoto Lenses: Because of the effect of the CK-3 filter on haze, all distant scenes 
taken with Cine-Kodak lenses of long focal length arc benefited by the usc of 
this filter. Such pictures taken without flltcrs tend to lack contrast. 

Moofllight E.J!tcls: When this filter is used with Cine-Kodak Super-X Film (Bmm or 
16mm), moonlight eiTects are secured atf/ 16, in back-lighted marine scenes in 
sunlight. 

Available Forms: /\s glass filters only in slip-on and adjustable mounts as currently 
listed, 

Filter Factors: 

P()nc/mmwtic Nfatrriaf 
Type B Type C 

Sunlight: 
Tungsten: 

Color Rendering nf brill iant printing inks 
in sunlight on panchromatic film through 
CK-3 filtc1·· 

Spectrogram of Type B pan· 
chromatic fi lm to tungsten 
light through CK-3 filter. 

Absorption Curve of 
CK-3 filter. 
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Data-KODAK WRATTEN Xl FILTER (No. 11) 

Color: Light green. Absorbs ultraviolet, violet, some blue, and some deep red. 

Negative Materials: To be used with Types B and C panchromatic materials. 

Uses: The XI filter is used with Type C panchromatic film 10 obtain correct mono-
chromatic rendet·ing of multicolored subjectS, such as flowers, photographed in 
daylight. The X I filter is also recommended iu preference to a yellow fi lter for 
making- outdoor portraits against a sky. The use of a yellow liltt.:r lo this instance 
may r<>sult in a chillkv rende-ring of flesh tones. 
ln addition. the XI filter is the con·cction filter for Type B panchromatic ma
terials in tungsten ligh t. Where imprm·ement in tone rendering is desired, the 
X 1 fihc!r should be tried before any of the contrast filters. 

Available Forms: Gelatin filter film, cemented in B glass, cemented in A glass, al l 
common sizes. 

Filter Factors: 

Sunlight: 
Tungsten: 

Nq;ative M nlr.ri.nl 
PANCIIRI'lMATIC 

Type 'B Type C 
4 5 
3 4 

Color Rendering of brilliant prin ting inks 
under tungsten light on T ype B panchro
matic film through X t filter. 

Spectrogram ofType B pan
chromatic film to tungsten 
light through X l filter. ·---.~ 

Absorption Curve of 
Wrattcn Xl Filter. 

WAVl LENGTH 
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(Pho(()graph oourtesy A merican Airlines, l11c.) 

"NIAGARA FALLS FROM THE AIR"-From a Kodak panchromatic film negative exposed 
through a WraHen G Filter. The yellow fllter helps penetrate the bluish atmos pheric haze. 

Data-KODAK WRA TTEN X2 FILTER (No. 13) 

Color: Green. Similar absorption to X I, but transmits less red. 
Negative Materials: Type C panchromatic materials in tungsten light. 
Uses: The X2 filter is used with Type C panchromatic materials under tungsten 

light to reproduce monochromatically the colors of the subject in the same relative 
values as the eye would see them by daylight. The X2 filter prevents lips, cheeks, 
flowers, and other reds from photographing too light. 

Filter Factors: Negative Material 
PANCHROMATIC 

Type B T ype C 
Sunlight: 
Tungsten: 

Spectrogram: Type C pan
chromatic film to tungsten 
light through the X2 filter. 
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Data-KODAK WRATTEN G FILTER (No. 15) 

Color: Deep yellow. Absorbs ultraviolet, violet, and most of the blue •·ays. 
Negative Materials: All panchromatic and orthochromatic materials. 
Uses: Sky and Othn- Outdoor Contrast Effects: The Wratten C Filter renders a blue sky 

darker than is corn:ct in order lo emphasize the foreground subject-a building, 
for example. Tn a similar way, in marine scenes, the G filu:r darkens the water 
surface. The bluer the water appea1-s, the more pronounced is the effect. 'fhus, 
subject5 on the water may be rendered light in contrast ro the water. Red and 
yellow subjects, such as flowers, are rendered lighter than the eye see$ them. 
Blue sul'\iects are rendered darker than the eye sees them. 

T exture Renduirtg Outdoors: The G filter produces an enhanced rendering of tcl<ture 
in sunlit outdoo•· subjects photographed under a blue sky. Tbe small shad· 
ows which reveal texture arc illuminated by bluish light from a blue sky; 
such shadows are intensified by any filter which absorbs blue light. The G 
filter, therefore, enhances the texture in such subjects as architectural stone, 
$and, fabrics, and so on, when photographed in sunshine under a blue sky. 

flo<.~ Pmetration: The G filter penetrates distant haze to a greater extent than the 
eye-a valuable property in distant mountain and aerial photography. 

Tel~plroto Luuu: Because of the effect on haze, all distant scenes taken with tele
photo or other long-focus lcoses arc improved by the C filter. Telephoto pictures 
taken wilbout filters tend to lack contrast. With lenses longer than 10 inches in 
focal length, gelatin lllters or A glass filters should be used. 

Cot1lmst Usts i11 thr. Studio: In the studio, the G fiJter has two general uses; pro
ducing co!llrnst between the blue pavts and the yellow, brown, orange, or red 
parts of a subject, and pmducing dttail in any yellow, brown, or orange subject. 
Showing grain in yellow and brown wooden furniture is an example of this. 

Available Forms: Gelatin filter film, cemented in B glass, cemented Ln A glass, all 
common sizes. 

Filter Factors: 

ORTI(OCIJROM,-\TJC 

Sunlight: 
Tungsten: 

5 
3 

Color Rendering of brilliant printing inks 
under tungsten light on Type B panchro
matic film through G filter; 

Spectrogram of Type B pao-
chromrttic fi lm to tungsten 
light through G filter. 

Absorption Curve of 
Wrattt·n C F'ilter. ~ 

"' ~ z 
~ 

·~ 

PANCHROMATIC 

Type B Type C 
3 2.5 
2 2 

~. 

600 700 

WAV£ lENGTH 
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Data-KODAK WRA TTEN A FILTER (No. 25) 

Color: Red. Absorbs ultraviolet, blue-.,.iolct, blue, and green rays. 
Negative Materials: All panchromatic films and plates. 
Uses: Sky and Other Outdoor Contrast E.!Jec/s: The A filter's applications outdoors are 

similar to those of the G filter, but the effects arc more pronoum:cd. As compared 
with the G filter, the A filter renders red and yellow objects lighter, blue objects 
darker, and enhances the texture of outdoor subjects. The A filter render-s blue 
skies dark which is helpful in producing spectacular photographs of buildings and 
so fonh. The A filter likewise penetrates aerial haze: green foliage, however, wi ll 
be darkened. Slight undere.xposure through an A fil ter produces moonlight· effects. 
This filter renders sunsets spectacular, for the red and yellow parts a re reproduced 
bright against blue sky and gray douds. 

Corllrosl 1!,/Jecls- in lh~ Studio: In the studio, the A filter is most useful in producing 
contrast- for example, in photographing a blueprint to show the lines light against 
a dark background. The A filter renders blue and green as dark; and yellow, 
orange, and red as very light. This filter is also valuable in producing detail in 
brown or red sul.Jjects, such as mahogany furni ture. 

lnfrartd Photography: The A filter is also normally u~ed with Kodak Infrared
Srmitivc Plat<:.s and Kodak Inn·art·d Films. The exposure time for such matf'rials 
is the same whether the G, the A, or the F filter is used. 

Cnlur-Sepamtion JV'egatiws: The A i~ the red filter of the standard tricolor set. 
Available Forms: Gelatin filter film, cemented in B glass, cemented in A glass, all 

common sizes. 
Filter Factors: 

NegatiL•e Nlattrial 
PANCHROMATIC 

Type B Type C 
Sunlight: 8 6 
Tungsten: 4 3 

Color Rendering of brilliant printing- inks 
under tungsten light for any panchromatic 
material through the Wrattco A Filter. 

Spectrogram ofType B pan
chromatic film to tungsten 
light through the Wratteo 
A Filter. 

Absorption Curve of 
Wrattcn A Filter. 
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Data-KODAK WRA TTEN F FILTER (No. 29) 

Color: Deep red. Absorbs ultraviolet, blue-violet, blue, green and yellow-green rays. 

Negative Materials: All panchromatic films and plates. 

Uses: Contrast Uses iu lh~ Studio: The F filter's higher filter factor more or less confines 
its use to ~tudio application with panchromatic materials, preferably Type C: 
materials. The differences in rendering between the A and F fiJters are most 
noticeable in the rendering of gn-cns and blue-green. The F filter in general 
renders such colors rlarker. Light blue subjects, such as blue typewriting, are 
rendered very dark. 
Since this filter is a deeper red than the A, the effects with the F filter are more pro
nounced rhan with the A filter. 

Dark Sky Ejfects Outdnors; When exposure time permits. the F flltcr can be used whtm 
a light subject is photographed against a blue sky to produce a very dllrk back
ground. 

SptCial Separation Negati11ts; The F filter i~ useful along with the C4 (No. 49) anrl thr. 
N (No. 6 1) filters io making separation negatives from Kodachrome originals. 

Available Forms: Gelatin filter film, cemented in B glass, cemented in A glass, all 
common sizes. 

Filter Factors : 

Sunlight: 
Tungsten: 

Negafh•e MaltritJl 
PANCHROMATIO 

T~e B T~~C 
16 8 
8 4 

Color Rendering of brilliant pnnttng inks 
under tungsten light on any panchromatic 
film through Wratten F Filter. 

Spectrogram of Type 13 pan
chromatic film to tungsten 
light through tbe Wratten 
F Filter. 

Absorption Curve of 
Wratten F Filter. 

1\l 2 
z 
0 

~ ~ 
i ~ z -< Q 

~ 

·~ 1 

~ 

WAV£ l.ENGTH 

700 
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Data-KODAK WRA TTEN B FILTER (No. 58) 

Color: Green. Absorbs ultraviolet. violet, blue, and red. 

Negative Materials: All panchromatic films and plates. 

Uses: This is a contrast filter useful in rcndcrin~ grct'n subjc-cts lighter than blue and 
red o.ncs. lts use also results in ~ood dt·tail1·cndcring in grcen5ubjects. Interesting 
ph<Jtograpbs of trees against U\t! sky can be made with the B filter. This filter is 
used with the A and the C:S filters in making separation negatives di&•cctly from 
original subjects. 

Available Forms: Gelatin filter film, cemented in B glass, cemented in A glass, all 
common sizes. 

Filter Factors: 
Ntgatiz~< M aterinl 

ORTHOCHROMATIC 

Sunlight: 
Tungsten: 

8 
5 

Color Rendering of brilliant printing inks 
under tungsten light with any panchro
matic fum through Wrattcn B Filter. 

Spectrogram of Type B pan
clu·omatic film to tungsten 
light through Wratten R 
Filter. 

Absorption Curve of "' 2 

Wratten B Filter. ~ 
~ t: 
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PANCHROMATIC 

Type B Type C 
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8 10 

.aa-. 

}00 
WA.Vl lENGTH 

700 



Data-KODAK WRATTEN CS FILTER (No. 47) 

Color: Blue. Absorbs red, yellow, green, and ultraviolet. 

Negative Materials: Orthochromatic and panchromatic. 

Uses: Thi.s is primarily the blue filter for direct separation negatives, but it serves 
as a contrast filter when blue subjects arc to be rendered as light as possible. 
Results with the C5 filter and panchromatic film are very similar to those obtain
ed on non-color-sensitized film with no filter. In outdoor photography the CS 
filter enhances aerial haze and thus adds ·'atmospheric qual ity" (() picto1·ial 
landscapes. 

Available Forms: Gelatin filter film, cemented in B glass, cemented in A glass, all 
common sizes. 

Filter Factors : 
Ntgnlirre Mnlerial 

ORTIIOCl'!RoMATIC 

Sunlight: 3 
Tungsten: 4 

Color Rendering of brilliant printing inks 
under tungsten light on any panchromatic 
film through Wratten c;s Filter. 

Spectrogram ofT)rpe B pan
chromatic film to tungsten 
light through Wrallen C5 
Filter. 

Absorption Curve of 
Wrauen CS Filter. 

101". 1 

300 

PANCHRO~!ATIC 

Type B Type C 
5 5 

10 10 

-~-

soo 
WAVl llNGTH 

600 700 
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Data-KODAK WRATTEN TRICOLOR FILTERS 

(For Direct Color-Seporotlon Negatives from Original Sublect Matter) 

Filler 
A 
B 
cs 

Numiler 
Wratten No. 25 
Wratten No. 58 
Wratten No. 47 

Color 
Red 

Green 
Blue 

Negative Materials: Kodak Super-X.X Panchromatic Sheet Film, Kodak 
ScparatLon Negative Platc1 Type 1. 
Uses: These filters comprise the standard set for making color-separation nega
tives of original subjects. For such negatives from Kodachrome or Ektachrome 
transparenc-ies, nan·ower-cutting tricolor sets are r·ecommended, see page 37. 
Approximate Exposure Ratios: Based on 60 seconds' exposure through a Wratteo 
A (No. 25) Filter. Determine the e>qJosure for the red filter by trial. Multiply 
this exposure by the ratios for the green and blue filters given below: 

Piltfr 
KODAK SUP£R-XX {A (No. ZS) 
PANCHROMATIC B {No. 58) 
SHEET FILM C5 (No. 47) 

KOUAK SEPARA· t A (No. 25) 
T!ON NEGATTVE B (No. 58) 
PLATE, TYPE 1 CS (No. 47) 

Available Forms: Gelatin lilter 
film, cemented in B glass, 
cemented in A g lass, al l 
common sizes. Cemented fiJ. 
ters should be purchased in 
matched sets to assure ac
curate registration of the 
three film images. 

Spectrograms of Type B pan
chromatic film to tungsten 
light through Wrarccn A, 
B, and CS Filters. 

Absorption Curves of 
Wratteo A, B, and 
CS Filters. 

TI1e shaded areas in
dicnte the overlap in 
u•ansmissions of the 
various filters. 
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~ ; 
~ ~ 
~ a 

1011. I 

lQO'A. 0 

White Flamt Ate 
(AJ!odt irr l~Qw•r Positiqn) 

1.0 
0.8 
0.3 

1.0 
0.6 
0.4 

P!totoj/o(•d 
1.0 
1.8 
1.1 

1.0 
1.0 
1.5 

High-EJ!icit~~C)' 
Tungs1N1 

1.0 
2.0 
2.0 

1.0 
1.4 
2.7 



Data-KODAK WRATTEN TRICOLOR FILTERS 

(For Color-Separation Negatives from Kodachrome and Ektachrome Transparencies) 

Filttr.r for f.'odachromt and Ektachrome Color 
Wralten No. 29 (F) Red 
Wratten No. 61 (N) Green 
Wratten No. 49 {C4}+ No. 2B Blue 

Negative Materlala: Kodak Super-:X)( Panchromatic Sheet Film, Kodal;. 
Separation Negative Plate, T ype 1. 
Uses1 t-.1:Hched sets of narrow-cutting fi lters for making color-separa tion neg
atives from Kodachrome or Ektachl'Ome transparencies. 
Approximate Exposure Ratios:* Based on 60 seconds' exposure through a \<VratlCII 
Ko. 29 (F) Filter. Determine th<: exposure for the red fi lter· by trial. Multiply 
this exposw·e by the ratios for the grel:'n a nd blue filters given below: 
*Bare lamps. no optical system. Conden.;ero may, and heat·absorbing glaSl! will change mtios. 

KODAK SUPER-XX ! 
PANCHROMATIC 

SHEET FILM 

KODAK SEPARA- ! 
TION NEGATIVE 

PLATE, TYPE I 

Filtm [or Kodachrumt High-Efficiency 
a11d Ektachrome Trmgstm 

No. 29 (F) l.O 
No. 61 (N) 1.0 
No. 49 (C4)+ No. 2B 3.4 

No. 29 (F) 
No. 61 (N) 
No. 49 (C4)+ No. 2B 

1.0 
0.7 
5.2 

Available Forms: Gelatin HILer film, cemented jn B glass, cemented in A glass, 
all common sizes. Gelatin 
recommended for separation 
negatives by pr~jcction. Ce
mented filters shou ld bC' pur
chased io matched srts w 
assure accurate registration 
of the three images. 

Spectrograms of Type B pan
chromatic film to tun~sten 

light through Wratten Fi l
trrs No. 29 (F), l\o. 61 (N), 
;u1d 1\o. 49 (C4). 

Absorption Curves of 
\Vratten FiltCJ·s No. 
29 (F), No. 61 (N), 
and No. 49 (C4). 

The shaded areas in
dicate the overlap in 
trilnsmissions of the 
various filters. 

IOO'If 
100 

WAVl lfNGfH 
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KOD1\K POLA-SCR.EENS 

KooAK Pola-Screens ofrer a means of subduing undesirable reflections 
from nonmetallic surfaces. The Pola-Scrcen is rotated until the desired 
dfect is observed, then placed over the camera lens. A Pol a-Screen Viewer 
perm its Llus adjustment to be made with the Pola-Screen on the lens. 

Information on controlling sky brightness with Kodak Pola-Screens 
is given on page 9. 

How the Pola-Screen Works 

Ordinary unpolarized light vibrates in aU pla nes perpendicular to the 
direction of its propaga
tion; polarized light, in 
only one plane, as shown 
in Figure 8. The Pola
Screen is in effect an op
tical sl it which transmits 
only light vibrating in the 
plane of that slil. The in
tensity of light already po
la rized can be controlled 
l;y rotation of a Pola
Screen in its path . The 
ucam is entirely cut off 
when its vibration plane 
and that uf the P o la
Scrcen are "crossed," and 
wholly transmi tted when 
these vibration planes a re 
parallel. 

Figure a- Effect •if rolo11011 nf ant Poln-Scrmt ulo/lllf 
to anotllu. Tlte amotml qf (igltt tel tltronglt ~)! the smmtf 
Polo-Screen is cut down os lht. Pola-Scrun i.r turned. 
'Wittn tlte vibration plar~e of t/te m:ond Po/a-Scrw1 is at 
right on,gles In tlu first, practically no light gtls through. 

There are two common sources of polarized light in nature. (1) Light 
reflected at approximately 35° from nonmetallic surfaces, such as wood, 
glass, water, or paint, is polarized. The effect is less at other angles 
and disappears entirely a t 0° and 90°. (2) Light from a clear, blue sky 
at right angles to the sun is strongly polarized; at other angles polar
ization is not complete and vanishes at 0° and 180° from the sun. 

Exposure Increase 

When photographing at right angles to the sun 's rays to darken a blue 
sky, the specular reAections from the su~ject are partially polarized. 
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Taken atl / 50 second at f/ 5.6 without a Polo
Screen. 

Taken through Kodak Polo-Screen with Indicator 
Handle tow ard the sun, 1/ 50, f/4. 

These two photographs token on Kodachrome Film show the e ffect o f the Kodak Polo-Screen in 
darkening a blue sky a t right angles to the sun one/ in subduing reflections from nonmetallic sur· 
faces. The subduing of specular reflections from colored objects results in greater purity of color. 

The light from these reflections is therefore decreased by the Pola
Screen, and the subject as a whole is rendered darker unless compensa
tion is made in exposure. The change needed for a glossy subject is 
larger than for a matte-surfaced one. In general, the increase for a 
subject of average gloss (a landscape, for example) is about four times, 
or two lens stops. 

Copying and Reflection Control with Pola-Screens at Lens and Lights 

Complete control of reflections can be obtained in the studio by using 
Kodak Pola-Lights for illumination and a Kodak Pola-Screen over the 
camera lens. Since the subj ect is illuminated by polarized light, the 
light reflected specularly from any surface is also polarized, and re
flections can be controlled by rotating the Pola-Screen in front of the 
camera lens. By this means, reflections from any type of surface not 
necessarily oblique to the camera axis can be subdued to almost any 
degree. 
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Data-KODAK POLA-SCREENS 

Color: Neutral gray. Transmits plane polarized light of all visible <:o.lor5. Absorbs 
ultraviolet rays. 

Sensitive Moterlols: Can be used with all sensitive materials, including Koda
chrome, Ektachrome and Kodacolor Films. 

Uses: Darkening the Sky £n Block-and-While Plwtogmplt.r. 
A blue sky can be darkened to abOllt the same extent as with an" A" filter without 
distoning the color rcndedng of the foreground. 

Dark Blur Sky EjJeels in Color Photography. 
Pola-Screens offer the only known means o( sky brightness control in color" 
photography. 

Photographing through Glou or WoJ~r. 
When the came&d axis is about 35° to the surface, the Pola-Screen can subdue 
reflections from glass or water to show detail beyond or below. 

Subduing Oblique Rtjler.tions to Show Texture. 
Reflections from lights or light bac:k~rounds can be subdued to show texture in 
non-metallic ~urfaces where the angle of reflection is about 35° to the surface. 
Reflection control on metal surfaces requires Pola-Screens at the lights as well 
as the lens. 

Riflection Control in Cop;·ing. 
Tbe Pola-Screen at the lens alone has no appliL-ation to copying. However, 
Pola-Scrcens can be placed over both the lens and the lightS to achieve complete 
control over rcllections from rough, matte, or damaged prints, from paintings, 
murals, and billboards, and from any objects having troublesome reflections. A 
specially designed Kodak Baffie with Pola-Screen is supplied for usc over li~uts. 

Exposure Increase: Since the camera must point at right anl{les to the direct rays of 
the sun for the darkest sky effects, the subject will be lighted from the side or 
overhead, depending on tht: hour of the day. Tbis affects the exposure t't:quircd. 
For an average subject photographed through the Pola-Screen on Kodachrome 
Film, Daylight Type, a typtcal exposure for still cameras is 1/25 second atj/4.5; 
for motion picture cameras at normal spcccJ...f/3.5. For Kodacolor Film, a typical 
exposure is 1/50 second at .f/5.6. When photo{jraph.ing llu·ough glass or water, 
additional increase may be ncct:~ary, depcndin~ on the amount of usdul light 
reflected from the subject after surface t'eflcctions have been reduced by the 
Pola-Scrcc!n. 

Types of Polo-Screens-: Kodak Pola-Screens in all scrie:; for Kodak Combination 
Lens Attachments and in W mounts for Cine-Kodakf /1.9, l-inch lenses. Kodal< 
Pola-Scrccns are suitable for use with both black-and-white and color film. 

Kodak Pola-Screent in metal cells 2).1, 3),~, and 4 ).1 inches in diameter for use (with 
the Kodak Pola-Screen Holder of appropriate size) with lenses ranging from 1% 
to 5% inches in diameter. The Pola-Screcns currently supplied in these sizes can 
be used for either black-and-white or color photography. 

Kodak Bajjlu with Poln-Scmns arc specially designed for use over lights. Complete 
Kodak Pola-Llghts with Stands are also supplied. They can be used for black
and-white photography or color photography. With Kodachrome film, Type 
A or l ' ype B; or Kodak Ektachrome film, Type B; and the recommended lig'ht 
sources it will be necessary to usc one or more Kodak Color Compcnsa_ting Filters 
along with the Pola-SCl'ee.n at the camera lens. The CC-30B Filter is recommended 
for a trial c.cxposurc. The resulting transparency can then be judged to determine 
if further color correction is needed. 

Kodak Polo-Screen VIewer: The Kodak Pola-Screen Viewer is a miniature Pola
Screen mounted to slip onto the handle of Pola-Screens in a.IJ Scrit:s sizes, In this 
position, its plant!' of polarization is parallel to that of the Pola-Scrcen . By exam
ining the scene through the viewer, the degree of polarization eau be judged 
visually without removing the Pola-ScreeJl from tbe camera lens. 
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The Kodak Combination Fil
ter Case affords protection 
against dirt and breakage, and 
keeps filters handy for im
mediate usc. Available in 
Series V and Series VI Sizes. 

To clean filters, brush gently 
to remove gritty particles; 
then wipe them with Kodak 
Lens Cleaning Paper, damp
ened slightly with Kodak Lens 
Cleaner if necessary. 

All Kodak lens 
accessories are de
scribed in detail in 
Kodak Filters and 
Lens Attachments, 
a booklet on sale 
at Kodak dealers. 



SELECTED KODAK PUBLICATIONS 
On Sale at Kodak Dealers 

Kodak Reference Handbook. A convenient binder containing- sep
arators and seven Kodak Data Book sections (Data Rooks without 
covers). I t can be kept up to date by replacin!{ out-dated sections 
with new editions of the following seven Data Books: 
Kodak l enses, ShuHers, and Portra l enses. A Data Book to read for 
hl·ttcr understanding of lenses and shutters. Optical formulas, ~raphs, 
and Data Sheets make it a valuable reference book. 
Kodak Films. A Data Book treating the physical and photographic 
properties of black-and-white films, and including Data Sheets for 
Kodak roll films, film packs, and sheet films. 
Filters and Polo-Screens. A Data Book which discusses t he theory 
and use of fi lters and Kodak Pola-Screens. Includes Data Sheets for 
t he more popular Kodak Wratten Filters. Illustrated in coler. 
Kodachrome Film s for Miniature and Movie Cameras. A Data 
Book on still photo!{raphy and home mo,·ies in color. Discusses 
li!{hting, exposure, and man) special subjects. Illustrau:d in color. 
Kodak Papers. A Data Book on the characteristics of contact and 
enlargin~ papers, and methods of selection and use of papers for 
prints of high quality. Includes Data ShecL~. 

Processing and Formula s. A Data Book presenting a comprehensive 
group of Kodak formulas. It discusses principles and procedures for 
processing films, plates, and papers. 
Copying. A Data Book dealing with the copying of a ll types of 
originals. I ncludes Data Sheets for tht: most suitable Kodak films. 

Kodak Photographic Notebook. A loose-leaf. metal-rin!{ binder 
containing five separators, a quantitr of notebook papn, and an 
introduction with suggt·stions on how to make the notebook into a 
valuable supplement to the Aodak Riference Handbook. 

Kodak Data Books not included in the h"odak Riference 1/andbook but 
punched for insertion in the A"odak Photographzc Notebook arc: 
Slides. A Data Book on the making and showing of slides and trans
parencies in black-and-white and in color. 
Infrared and Ultraviolet Photography. A Data Book describing both 
the pr inciples and practice in these two specialized fields. 

EA STMAN KODAK COMPANY • ROCHESTER 4, N. Y. 

PRINTED IN THC UNIT£0 STATES OF AMERICA 
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