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KODAK LENS MANUAL

A Data Book on the use of
Kodak and Ciné-Kodak Lenses, Range Finders, and Shutters

MODERN photography finds ever wider application in
specialized and technical fields on the part of both
the professional photographer and the serious hob-
byist. This has led to greater emphasis on the correct
and accurate use of the most important part of the
camera—the lens. Higher standards in picture quality,
the extended practice of color photography, the greater
interest in picture taking at all times regardless of
adverse light conditions, and increased activity in pho-
tographing small objects—all this demands more at-
tention to such matters as lens correction, lens defini-
tion, exact focus, effective lens aperture, depth of field,
proper use of supplementary lenses, etc. The excellence
of a lens or shutter alone will not necessarily assure
precise results; their properties must be fully under-
stood and correctly applied.

This data book presents information on the best and
most versatile use of lenses, supplementary lenses,
range finders, and shutters. Its purpose is to aid the
photographic worker to utilize these vital parts of his
equipment to the fullest extent of their capabilities.
Pertinent data for each Kodak lens, such as depth of
field and field size tables, are presented in the specifica-
tion section. Optical formulas are included for the con-
venience of those faced with special problems.

The real value of lenses, range finders, and shutters
can be best judged by their performance. On this basis,
Kodak products hold an unexcelled position in the
particular field for which they are designed. The out-
standing position of the Eastman Kodak Company
among the world’s manufacturers of lenses and shutters
is due to the long experience and great skill of its ex-
perts and to efficient and accurate production methods.




A Century of Lens Making and
Kodak’s Contributions

MOoDERN photography represents more than 100 years of progress, to
which optical design and manufacturing have made notable contri-
butions. The earliest photographs were made with single and doublet
lenses having an aperture of about f/14. Faster lenses, that is, those
having larger apertures, were an early aim, and in 1840, a lens with
the remarkable speed of /3.5 was designed. Excessive astigmatism,
lack of a sufficiently wide angle of view, and lack of flatness of field
made this type of lens suitable only for portraits. In 1866 the search
for a landscape lens with a wider angle of view produced an f/8
rapid rectilinear type of lens, in which speed was sacrificed for other
desirable qualities. The discovery of barium crown glass—1886—
gave the lens designers new means for improvements, especially in
respect to increased flatness of field and reduced astigmatism.
Lenses corrected along these lines were generally called ‘“‘Anastig-
mats.” During the early part of this century, the quality of anastig-
mats was improved by concentrating on the better designs and by a
slow but steady progress in the degree of corrections attained.

KODAK AS A LENS MANUFACTURER

IN 1912, the Eastman Kodak Company started to make lenses of the
simple type. Soon thereafter, with the “Kodak Anastigmat,” it
joined the efforts of the optical industry to supply the growing
demand for lenses. Through production in quantities, Kodak has
been able to bring better and faster lenses within the reach of every
camera enthusiast. Today, in its modern factories staffed by experts,
this company makes a wide range of photo-
graphic objectives: lenses for box cameras,
lenses for Kodaks and Ciné-Kodaks, and lenses
for the professional photographer. Many types
of projection and enlarging lenses are also made.
In addition, Kodak makes lenses for specialized
purposes, of which aerial lenses for the U. S.
Army and Navy are one example.

® The upper block is “‘crown glass,” the type heretofore
most satisfactorily combining high refractive index with
low dispersion. The lower block is Kodak’s new glass.

The position of the pencil’s image shows the greater abil-
ity of the new glass to refract light.
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KODAK INTRODUCES SURFACE-TREATED LENSES

1940 saw the application of a new method to improve lens perform-
ance under certain conditions: inner air-glass surface treating.
Air-glass surfaces normally reflect a small part of the light entering
them. This reflected light does not disappear; some of it is reflected
again when striking an opposite lens surface, and part of it eventu-
ally reaches the film. The more surfaces, the greater the total reflec-
tion, hence treatment is generally applied only to certain lens
types with numerous air-glass surfaces. An extremely thin coat of a
substance containing a fluoride reduces these reflections materially
and produces black-and-white negatives of superior clarity of detail,
especially in the shadow areas, and color transparencies of greater
color purity. The possibility of flare and ghost images in pictures
taken against light is greatly reduced. Under certain conditions,
lens treating adds to the effective speed of the lens.

KODAK PRODUCES A BASICALLY NEW OPTICAL GLASS

KopaK’s new rare-element type of optical glass, made from com-
pounds of tantalum, tungsten, and lanthanum, contains no silica,
heretofore the basic component of optical glass. It has a high refrac-
tive index (the power to bend a beam of light), combined with low
dispersion (spreading of the individual colors), which has not pre-
viously been available in optical glass. It gives to Kodak’s lens
designers a new medium with which to produce better lenses. While
this unique optical glass has found its first extensive use in the mak-
ing of aerial lenses, it is expected that eventually it will help to make
even finer Kodak lenses for the most exacting work.

® Addition to Kodak'’s lens factory, the Hawk-Eye Works, in Rochester, N. Y.




Properties, Performance, Use of Lenses

Focal Length: A fundamental characteristic of any lens is the focal
length. This controls the image distance and size, and ordinarily
determines the usable negative size. The focal length is approxi-
mately the distance from the lens to the image of a distant object.
Methods of finding focal length and the relation between it and sub-
ject and image distances are given on pages 62 and 63.
Photographic Perspective: Human eyes see in three dimensions, but
a lens reproduces a view in two dimensions only. The missing dimen-
sion, depth, is suggested mainly by the relative size and position of
the various objects in the picture. The relation of these objects, or
perspective, and therefore the naturalness of the picture, is influ-
enced by the position of the camera. A camera position too close to
the subject results in an exaggeration of the parts nearest the lens.
Correct perspective in the final picture depends largely upon the
distance at which it is viewed. Contact prints should be viewed at a
distance equal to the focal length of the lens with which they were
made. Enlargements require a viewing distance equal to the camera
lens-focal length times the number of diameters of enlargement.
This usually results in a viewing distance more convenient to the
eye than the one most desirable for contact prints, which is rarely
practical, with the result that enlargements seem to convey an im-
provement in naturalness. For pictures projected on a screen, the
correct viewing distance is equal to projector-screen distance mul-
tiplied by the ratio of the focal length of the taking lens to that of the
projection lens. It is natural, however, to view any picture at a
distance convenient to the eye when looking at it as a whole. Only
if this results in a departure by more than a factor of 2 from the
correct viewing distances, is the rendering of perspective affected.
The best balance between normal perspective in the picture and
compact still camera design calls for a focal length slightly greater
than the picture diagonal. Lenses with a focal length shorter than
this are known as wide angle, while long focus lenses, such as the
telephoto type, exceed the diagonal considerably in focal length.
Lens Diaphragm and lts Markings: While slower lenses have a fixed
opening or a series of apertures in a movable slide or disk, faster
lenses have an adjustable opening to vary the amount of light passed.
The size of this opening is indicated by a diaphragm scale, generally
marked in f-numbers. Each f-number is the focal length divided by
the effective diameter of the diaphragm. These numbers are related
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to light intensity at the image plane and permit common exposure
recommendations for lenses of all focal lengths. The f-numbers 1.4,
2,2.8,4,5.6,8,11, 16, 22, 32 indicate a decrease in exposure from one
to the next by two times. The relation between these diaphragm
numbers and the normally encountered shutter speeds can be deter-
mined from the chart shown below. For an average lens at f/8, the
illumination of the image in foot-candles is about 1/700 of the subject
brightness in foot-lamberts.

The Effective f-Number for Extreme Close-ups: In making such pic-
tures, the image distance no longer approaches the focal length;
hence the effective f-number will be higher than indicated. This is
especially important in color photography and in copying. The
formula for computing the effective f-number is given on page 63, or
the exposure modification can be determined with the ‘‘Effective
Lens Aperture Kodaguide” (see page 17) on sale at Kodak dealers.

CHART SHOWING RELATION OF DIAPHRAGM SETTINGS TO SHUTTER SPEEDS

How to use: If, for example, conditions call for 1/25 sec. at f|8 and for stopping motion
1/400 sec. is desired, follow diagonal line from intersection of respective horizontal
shutter speed line and vertical f| line to where it crosses 1/400 sec. line and read f/ value.
Answer: f|2. If exposure of f/4 at 1/100 sec. is correct and to gain depth of field about
/16 is desired, follow proper diagonal until it about intersects desired f| number line.
Answer: 1/5 sec., since no intermediate shutter speed setting can be made, with dia-
phragm halfway between f/16 and f[22. APPROXIMATE DIA-
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CORRECTIONS IN PHOTOGRAPHIC LENSES

A SINGLE convergent lens can be used to form an image, which will,
however, be found to suffer from serious defects due to lens aberra-
tions, especially when used at full aperture. Kodak lens designers
and lens makers use every means known to optical science to elimi-
nate these aberrations entirely, or reduce them to a degree consistent
with good performance. Some of the inherent shortcomings of lenses
which are corrected in Kodak objectives to make them meet the
exacting demands of modern photography, are briefly listed. Those
interested in further details should consult a good textbook on optics.
Spherical Aberration: In the case of a simple lens with spherical
surfaces, the rays coming through the central portion of the lens and
the rays coming through an outer zone do not converge at the same
distance from the lens. As a result, a point is imaged as a blur. The
aberration is due to the fact that spherical surfaces are used on the
lens, and is, therefore, called ‘‘spherical aberration.” The effect of a
small amount of this aberration on the image of an extended subject
is to cover it with a haze of light. If present in large amounts, spheri-
cal aberration will spoil the contrast and crispness of definition
almost uniformly over the whole field. As the magnitude of this
aberration usually rises rapidly with increased lens aperture, it
becomes progressively more troublesome and harder to eliminate as
the speed of the lens is increased.

Coma: Coma is a kind of lateral spherical aberration. In spherical
aberration itself, the various zones of a lens suffer from a longitudinal
difference of focus for rays parallel to the lens axis. Coma affects the
rays not parallel to the axis. When coma is present, these oblique
rays passing through the various zones converge at different dis-
tances from the center of the image, so that a single point in the
subject is imaged as an arrowhead or other shape usually pointing
toward the center of the field.

Astigmatism: In this aberration, a single point in the subject is
imaged not as a point but as two short, mutually perpendicular lines
at different distances from the lens. The distance between the lines is
a measure of the astigmatism present in the lens. Neither coma nor
astigmatism exists at the center of the picture, or in other words, on
the axis of the lens.

Curvature of Field: The field of a lens is the imaginary surface where
the image of the subject is brought to focus. The field of a simple
lens is not flat, but concave or saucer-shaped. As a result, a flat sub-
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ject at right angles to the lens axis is brought to focus not in a plane
as would be desirable for recording the image on a flat film, but on a
concave spherical surface. Curvature of field is present in single lens
cameras, and, in order to provide a satisfactorily sharp image over
the entire picture area, the film is placed at the distance for best
average focus, and a small relative aperture is used to increase
definition and depth of focus. In some simple-lens cameras, the film
is held in a curved position, approximating the concavity of the lens
field.

Distortion: In the case of distortion, the magnification varies from
the center of the picture outward. This results in a distortion of the
image and causes a square object to be imaged as either a barrel-
shaped or a pincushion-shaped figure. When distortion is present, a
straight line running across the center of the picture remains straight,
but straight lines lying in the outer parts of the image field are bowed.

SPHERICAL ABERRATION

ASTIGMATISM

CURVATURE OF FIELD

VIOLET
ELLOW

i
«~—RED

F

SUBJECT DISTORTED IMAGES
DISTORTION CHROMATIC ABERRATION

® LENS ABERRATIONS
The subject is to the left of the lens, image to the right.
All aberrations are shown greatly exaggerated.



Chromatic Aberration: Because the degree of refraction or bending
of a ray of light upon entering or leaving a glass surface varies with
the color of the light, every property of a lens depends on color. Thus
the axial position of the image itself changes slightly with the color
or wave length of light; this effect is known as axial or longitudinal
chromatic aberration. Fortunately, it is possible to reduce this defect
greatly by using the proper combination of two or more different
kinds of glass in a lens.

Lateral Color: The varying degrees of refraction of different colors
can result in another aberration known as ‘‘lateral color’’ or chro-
matic differences of magnification. This can occur in a compound
lens even though the lens may be corrected for the chromatic aberra-
tion as described above. In the case of lateral color, while all the
color images may be focused in the same plane, the equivalent focal
length of the lens varies slightly from one color to another; this
results in differences in magnification of the respective color images.
If present, this aberration results in colored fringes surrounding the
images in the outer parts of the field. In black-and-white photog-
raphy, these colored fringes appear as a slight blur or fuzziness, but
in color work, especially if the lens is used in an enlarger, colored
fringes may show up very badly. This aberration, like distortion, is
not reduced by stopping down the lens.

Methods of Correction: In Kodak lenses corrections are accomplished
by the careful selection of optical glasses, by the proper choice of lens
thicknesses, curvature of the various surfaces, and spacing between
lens elements. Considering that the aberrations must be eliminated
or reduced simultaneously, that the types of optical glass are limited,
and that physical considerations limit the number of lens elements,
the task of lens designing becomes more and more apparent.

To carry out correction to a practical working degree, a certain
number of lens elements are needed—generally three or four, as in
the case of medium aperture Kodak Anastigmats. Lenses with higher
aperture or wider angle of view generally call for a greater number of

8 elements in order to obtain the corrections.

® Test exposures made with Eastman Ektar f/6.3 lenses. The test to the left was
made with a lens deliberately thrown out of adjustment to illustrate the effect.

LENS NO. 000 NS NO. 000
FG-3 14 . IN BARREL . . IN BARREL
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Definition at Various Apertures

THE term ‘‘definition’’ refers to the ability of a lens to form a clear
image of fine detail. Not even a theoretically perfect lens would be
capable of imaging a point source of light as a geometrical point.
All practical lenses image such a point as a small blur which changes
in character with the change of lens aperture. In addition to reducing
speed and increasing the depth of field. decreasing the lens aperture
improves definition, as it removes the small amount of haze caused
by residual aberrations. This also results in a slight increase in image
contrast. As a general rule, the best compromise between maximum
definition and speed is made by closing down the diaphragm from
wide open about two stops for moderately fast lenses, such as f/4.5’s,
and about three stops for ultra fast lenses.

The wave nature of light sets a limit to the increase in definition
as the aperture is closed down. A beam of light passing through an
aperture does not continue unchanged, but spreads slightly at the
aperture edge in a manner similar to the spreading of water waves
after passing through a small opening in a breakwater. The smaller
the opening, the greater the spreading. This diffraction may begin
to influence definition unfavorably as the minimum aperture is
approached. If maximum definition, regardless of lens speed, is
desired, it may be advisable to use a diaphragm setting one to two
stops away from the minimum.

Enlarger lenses used at their smaller lens apertures may limit print
definition in extreme enlargements due to the diffraction effect men-
tioned. This limit is seldom reached in ordinary work.

Good lenses will perform satisfactorily at all stops provided. How-
ever, for extremely critical work, especially with ultra fast lenses and
those of short focal length, it is well to take the above two factors
influencing definition into consideration.

It must be stated that in general photographic work, these small
changes in performance with varying lens apertures are of little
consequence. Their effects on definition are generally smaller than
those due to slight errors in focusing and slight camera movement.

CIRCLE OF CONFUSION AND DEPTH OF FIELD

THEORETICALLY, when a lens is focused for a certain distance,
objects at that distance only are sharp. Objects at all other distances
are more or less out of focus, and points outside of the plane focused
upon are imaged as blurred circles which are referred to here as
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“circles of confusion.” The farther the points are from the plane
focused on, the larger the circles of confusion and the greater the
out-of-focus effect. The size of the circle of confusion which appears
to the eye as a point and therefore is accepted as tolerable is not-a
mark of lens quality, but is purely a mathematical value chosen for
the purposes of computation.

For critical definition or sharpness, the circle of confusion iz the
print should not be larger than about 1/100 inch, if the print is to be
viewed at the normal viewing distance of 10 inches, or, on an angular
basis, the circle of confusion should not subtend more than two min-
utes of arc at the eye when the print is viewed for correct perspective
(i.e., viewing distance equal to the focal length of the camera lens
times the amount of enlargement, if any). When the circles of confu-
sion exceed these limits, they appear to the eye as small blurs rather
than points, and details within the image no longer appear sharp.

THE EFFECT OF LENS St e
~
e IMAGE POINTS OF : =g
-7 *
APERTURES ON P . z i
o H
// § a - RAYS FROM A-E \\
E 52 8 INTERSEGT FILM X
DEPTH OF FIELD / 2 8 g 5 8 PLANE IN A CIRGLE \
/ Seg, Er S * 3 % OF GONFUSION T0O
S b B> o LARGE TO BE TOLERATED |
| secTion A R e R e
\ s Ry 7 ? \-] /I
\ =7 ¥ (N : 7
\ o e ST
AN e i TOLERABLE cmcn.:/ 7
N B OF CONFUSION oL
~N L b
S ApE- gt <00 e Blest
R Ll = DE:;N
T————— Focus
T OF ?J
Focds DEQPFTH Pocus ENLARGED
FIELD P SECTION A
— i ST i
S e (= e = =N \
= Ftds . O
Bl e =R i
i =" = S = NuN it
— = 3 yile
DIAPHRAGM SET AT ~ z
'E‘ = S 2 'E LARGER APERTURE i wo
' FIELD PLANES : RAYS FROM A-E INTERSECT ag
AN AREA ON FILM LARCER L 1) L <2
N THAT OF TOLERABLE 8C 0 ck
Eele OF CONFUSIGN, HENCE IMAGE. uwz
2 THEY ARE"OUT OF FOCUS' PLANES, 89
9 R cioe Y
o \’} Su
e wd
ol o ug
wd 3 @5
N
EE
o R
Tt
PRSI -ty DIAPHRAGM SET AT
DERTHIORRIELD SMALL APERTURE DEPTH
RAV-CONE MADE NARROWER - or
SO THAT A-E RAYS iR' FOoCus
SECT A SMALLER ARE I~

10



“Depth of field” of a lens refers here to the range of distances on
the near and far sides of the plane focused upon, within which details
are imaged with acceptable sharpness in the final print when observed
from a normal viewing distance. Depth of field increases with increas-
ing subject distance, decreases with increasing relative aperture, and
increases with decreasing focal length, other things being equal.

In addition to the factors mentioned above, the depth of field for
any lens is dependent upon the size of the circle of confusion which
is considered as acceptable. In computing the depth of field for
Kodak lenses, a circle of confusion of 1/200 inch is used for folding
Kodaks, 1/500 inch for miniature Kodaks, and 1/1000 inch for
16-mm. Ciné-Kodaks, and 1/2000 inch for 8-mm. Ciné-Kodaks. For
the Kodak lenses intended for commercial, press, portraiture, and
studio work, a circle of confusion of 2 minutes of arc which is equal
to approximately 1/1720 of the focal length is used in computing the
depth of field. This is a smaller circle than is usually used in com-
puting depth of field tables for such lenses and is for critical defini-
tion when the print is viewed for normal perspective. At the limits
of the range of sharpness, the circles of confusion are of the above di-
mensions,and between the limits, the circles of confusion are smaller.
In the plane focused upon, these circles are a minimum.

Depth of field tables for a number of lenses are given in the Lens
Specification Section. Formulas for computing depth of field are on
page 65.

Depth of Field Indicators: Some cameras have depth of field indica-
tors which show the approximate depth of field at various distances
and lens apertures. The illustration on the left shows a depth of field
indicator as part of the focusing scale. At the setting shown it indi-
cates, for example, that at f/8, subjects from about 7 feet to 19 feet
from the camera will be acceptably sharp. The right hand illustration
shows an auxiliary type of depth of field indicator. The distance
focused upon is brought opposite the index mark and the depth of
field can be read off for the various lens openings. Controlled depth

DEPTH OF FIELD
INDICATORS:

+ As part of the
Focusing Scale.

Auxiliary =
Type of Indicator.




of field will not only help to emphasize or subdue fore- and back-
ground: it will help to avoid “‘wasting’’ depth of field. The following
example will illustrate this: The subject is 50 feet away; exposure
conditions call for f/11. If, instead of focusing at 50 feet, the indicator
dial is turned until “infinity”’ comes to the f/11 line, the index mark
is at 22 feet, and the gain in foreground sharpness is an additional
6 feet. The camera is, therefore, focused for 22, not 50 feet. For prac-
tical purposes, the sharpness of the subject is still acceptable.

Lens Performance in Color Photography: The ever-increasing inter-
est in color photography has brought more emphasis on the color
corrections of photographic lenses.

Kodak lenses of recent and present manufacture, according to
their intended purposes, are adequately color corrected. The critical
user can, however, test any lens for sufficient lateral color correction*
in the following manner: A test object of white threads should be
arranged against a black velvet drop. These threads should be well
illuminated, placed to fill the picture area, and critically focused on
the camera ground glass. An image of a thread, close to one edge of
the ground glass and parallel to that edge, should be examined care-
fully. If color fringing is apparent, the lens is not satisfactory for
exacting color work. Kodachromes made only for ordinary viewing
require less exacting lens performance.

If a lens is to be used for extremely critical work, a more rigorous
test can be made photographically with the same subject, as follows:
Three exposures should be made on panchromatic plates, such as
Eastman Tri-X Panchromatic Plates, Type B, with Wratten tricolor
gelatin filters (cemented or glass filters should not be used for this
test). These plates should be developed to low contrast, fixed, washed,
and dried, as usual, and a contact positive on glass from one of them
made on another plate; the positive also should be developed to a
low contrast. This contact positive should be placed emulsion-to-
emulsion with each of the other two negatives over an illuminator to
see if the thread images coincide exactly. One of the test plates can
be used to check the performance of the enlarger lens, if enlarged
separation negatives are to be made, by focusing the enlarged image
critically on the easel, then examining it for color fringing. If there
is only a slight departure from register, definition may nevertheless
be satisfactory for many types of work, and the lens can be tried on
a typical subject.

*Insufficient correction causes color fringing in Kodachrome transparencies, or
lack of register in color-separation negatives.
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DEFINITION AND CAMERA TECHNIQUE

Poor definition and lack of sharpness in negatives are more often
due to faults in camera handling, in particular focusing errors and
camera motion, than to lens quality.

Focusing for Visible Light: As the subject-to-lens distance is reduced
the lens-to-image distance has to be increased. With lenses of com-
paratively short focal length and small aperture as used on Brownies
and inexpensive Kodaks, the depth of field is sufficiently great to
cover the range of distance normally used for picture taking. With
faster lenses the depth of field is more limited and focusing is neces-
sary. With cameras provided with ground glass or coupled range
finder focusing, this operation is simple and exact. Cameras provided
with scale-focusing require an ability to estimate distances rather
closely. For all close-up work and when working at maximum lens
apertures with fast lenses, the distance cannot, as a rule, be esti-
mated with sufficient accuracy, and should therefore be measured by
a ruler or with the help of a range finder such as the Kodak Service
Range Finder.

Focusing for Infrared Light: Focusing a lens by ground glass, range
finder, or distance scale setting, produces sharp pictures only with
visible light. Infrared light rays, due to their longer wave length,
focus in a different plane from visible light rays. Some focusing scales
provide a special focusing mark to be used when taking infrared
pictures. For certain Kodak lenses, the correction is given in the
specification sheet. These corrections are workable averages. As a
general rule, better infrared pictures are obtained if the lens is
extended by about 149, of its focal length after it has been focused
for wvisible light. To attain additional sharpness, the diaphragm
should be closed down as much as possible.

Camera Motion During Exposure: Small cameras are not held suf-
ficiently steady by the average person for longer than 1/50 to 1/100
second, nor large hand cameras for longer than 1/25 second. At
slower shutter speeds the use of a good tripod eliminates camera
motion. A shutter speed of 1/50 second is recommended for large
hand-held cameras, and 1/50 or preferably 1/100 second for small
cameras, if light conditions permit. To release a shutter properly, a
s-l-o-w, ‘‘trigger squeeze’’ finger movement should be used without
moving the rest of the hand. Holding the breath at the instant of
exposure often helps to avoid camera motion.
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KODAK SUPPLEMENTARY LENSES

Two series of Kodak supplementary lenses are available. They are
the Kodak Portra Lenses, 1+, 2-+, and 3+ * and the Kodak Telek
Lenses, 1—, 2—, 3—, and 4—. These lenses are supplied as units of
the Kodak Combination Lens Attachments, a series of combinable
accessories which also includes filters, Pola-Screens, and lens hoods.
All supplementary lenses are shaped for best lens correction and are
made and finished in the same manner as anastigmat lenses.

Kodak Portra Lenses are positive meniscus lenses and have three
general uses. )

1. When used with cameras which otherwise cannot focus for sub-
jects closer than 314 or 4 feet, the focusing range is brought to about
10 inches (with the 3- lens) and the field size thereby reduced to
about 5 x 7 inches. See Figure 1. With Ciné-Kodak lenses of normal
focal length, focused at 2 feet and supplemented by a 3+ Portra
Lens, the subject distance is 814 inches, and the field size about
214 x 34 inches. This permits copying, titling, and small-object pho-
tography. Such photography otherwise demands a considerably
extended lens-to-film distance.

When the camera is focused, it must be fixed on a steady support.

Unless the camera is equipped with a ground glass, focusing must be
done by careful measurement, and the field covered, as given in the
table, can be found roughly by disregarding the finder and sighting
along the side of the camera. An alternative method of determining
the field is to open the camera back before loading, place a ground glass
or tissue paper across it, open the shutter, and observe the image.
Lens-subject distances, field sizes, etc., are given on page 16.
2. The use of Portra Lenses with cameras having double-extension
bellows makes possible larger images of small objects. See Figure 2.
The image in some cases may be considerably greater in size than the
object. The use of the 34 Portra provides the greatest magnification.
3. Portra Lenses can be used on most cameras of the film-pack type
to secure wide-angle effects, since the focal length of the combined
camera and Portra Lenses is shorter than that of the camera lens
alone. See Figure 3. The camera must be focused by means of the
ground glass; the camera lens will be back of its usual infinity posi-
tion. The stronger the supplementary lens, the wider is the angle.

* These figures are the power of the lens in diopters. A diopter is by definition
1 . Thus, a lens with a focal length of 1 meter (39.4 inches)

Focal length in meters
has a dioptric power of 1. The + sign indicates a positive, the — sign a negative lens.
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Kodak Portrait Attachments are low-power (34-+) meniscus lenses,
especially suitable for close-up pictures of people. They are available
for most Kodaks and for Ciné-Kodaks with fixed focus lenses.
Kodak Telek Lenses are negative meniscus lenses. They can be used
only with cameras having double extension bellows or other means
of extending the lens-to-film distance considerably, such as extension
backs, extension tubes, etc., and focusing must be done on a ground
glass. They make possible low-power telephoto effects and are useful
in making informal pictures of children, pets, birds, and other sub-
jects when it is impossible or undesirable to take the camera close to
the subject. See Figure 4. The 4— lens gives the greatest effect.
Setting the Camera Focusing Scale for Portra Lenses does not de-
pend on camera lens focal length, but primarily on the subject dis-
tance and power of the supplementary lens. The focusing scale
settings are given in the table on page 16. They can also be found by
the formula on page 64.

Figure 1. Portra Lens: Supplemen- Figure 2. Portra Lens: Supplemen-
tary Positive Lens for close-ups at tary Positive Lens for larger pic-
normal lens-to-film distance. tures of small objects at extended

lens-to-film distance.

Figure 3. Portra Lens: Supplemen- Figure 4. Telek Lens: Supplemen-
tary Positive Lens for wide-angle tary Negative Lens for larger images
work at shorter than normal lens-to- of distant subjects at extended lens-
film distance. to-film distance.

Uses of Kodak Supplementary Lenses
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Subject Distances with Portra Lenses

Distance from Supplementary Lens to Subject in Inches for Kodaks and Ciné-Kodaks

Focusing Kodak 1 4+ Kodak 2 4+ Kodak 3 4+ Kodak
Scale Set Portrait Portra Portra Portra
At Feet Attachment Lens Lens Lens
Inf 523 38% 193 13
50 483 37 194 123
25 443 34% 185 124
15 403 323 17% 124
10 363 293¢ 16% 11%
8 34 27% 163 111
6 30% 25% 154 113
5 28 233 143 103
4 253 21% 14 10§
33 233 203 133 10
3 = 183 123 9%
2 = 143 103 8%
Optical Data for Kodak Portra Lenses
2 % A6 i Casitera Kodak Portra Lenses
with 50-mm. Lens
155 25+ 3%k

DEPTH OF FIELD AT f/8 i
Distance Scale set at {Itilf

AppPrOX. FIELD S1ZE

183" — 223"
32}” — 46}”

12§” — 141"
173" — 213"

087 — 104"
12" — 133"

j 3y 917 x 147 63" x 917 417 x 617
Distance Scale set at {Ini. 1847 x 287 937 x 147 6;" > ()%”
2% x 3Ya-inch Camera

with 100-mm. Lens
DEPTH OF FIELD AT f/8 . !
1 Sihan n_ q31n 37 _ 1017
Distance Scale set at {%ﬁf 32% e i‘%;” }gga = ;8%» lg’ e %g%”
AppPrOX. FIELD SIZE g
; 3y 104" x 153" 61" x 10” 51" x 74"
Distance Scale set at {Inf. 2217 % 327 11%0 x 163" 7§n e 10%”
16-mm. Ciné-Kodak
with 25-mm. Lens
DEPTH OF FIELD AT f/8
, 1237 — 163" 937 ” 737 — o7

Distance Scale set at {Inf.

ApPrOX. FIELD SIZE

: 2/ 437 x 517 ” ” an 1
Distance Scale set at {Inf. LS ‘Zu i 4yr §§” i y
8-mm. Ciné-Kodak
with 13-mm. Lens
DEpPTH OF FIELD AT f/8
’ 113" — 197 837 — 123" 717 — 917
*

Distance Scale set at \Inf

AppPrOX. FIELD SizE
’
Distance Scale set at {2
Inf.

33" }55%;/

143" — 283"

103" — 163"

23/ x 3"
33" x 43"

*There is no af_lvamage in using a Portra Lens 1 + on any of the Ciné-Kodak Lenses when the lens is
focused at a distance greater than 4 feet, because the same field size can be obtained by using the
regular lens without the Portra Lens 1 +.
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ErTEOTIVE LENS RRENTOAE KODARIOE Effective f-Number: The Portra Lens re-

For e inconying s mmatl i iokwty. § Juces the effective focal length of the
8 times &- focal length. Applies to all lenses . .
 femlb uﬁm:g:: length. . camera lens. As long as the lens combina-
oiy w el @,“’;‘*”
£y T

tion is used at the usual lens-to-film dis-
tances, the indicated f-number applies for
all general work. When the Portra Lens
is used for wide-angle effects, there is a

2 So lenstoHim distance oppo-
ot e ot of ssters Tk

W g, considerable increase in effective lens
mmm”‘i:;;&w““w aperture. However, when the Portra Lens
' is used for extreme close-ups with exten-
sion bellows or backs or when Telek
Lenses are employed, there is a consider-
able decrease in effective lens aperture.
In both cases this must be taken into
consideration. This can be done conveniently with the ‘“Effective
Lens Aperture Kodaguide” or by the formula given on page 64.
Size of Field is primarily dependent on subject distance and camera
angle of view. It is also affected slightly by the separation between
camera and supplementary lens; the values given in the tables are,
therefore, approximations. Exact field size should always be found
by ground glass focusing methods.

Depth of Field when using supplementary lenses is very shallow, a
matter of fractions of an inch in many cases. It is, therefore, neces-
sary to measure lens-to-subject distance accurately, and to set the
focusing scale correctly. The depth of field at f/8 for minimum and
maximum distance settings with Portra Lenses 14 to 3+ on lenses
of 4 different focal lengths is shown on page 16.

Supplementary Lenses and Definition: A supplementary lens intro-
duces slight aberrations which increase with aperture and focal
length of the camera lens and with the power of the supplementary
lens. For practical purposes, definition is restored by using small
apertures. A supplementary lens should be shielded from side light by
a lens hood.

17
® Various Uses of Kodak Combination Lens Attachments:
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How a Kodak Lens Is Made

LENS DESIGN

MODERN lens design is a long, tedious, and complicated process,
requiring months, sometimes years of calculation. Experience in
making lenses is invaluable, for improved designs incorporate good
points of previous lenses of proven performance. New developments
in the field of optical mathematics, optical glass making and treating
are taken into consideration. The first formula worked out is tested
trigonometrically, modified, and rechecked. This process is repeated
until eventually a formula is reached which is satisfactory in all
respects. Kodak's lens designers enjoy a unique advantage, for as
members of an organization manufacturing all types of film, cameras,
shutters, etc., they are in a position to know and to consider future
developments affecting lenses, as, for example, color film.

LENS DESIGN TESTING

Frowm the final design, a number of model lenses are made and tested
optically as well as photographically for all aberrations. Other prop-
erties, such as light transmission, uniformity of illumination over the
entire field, accuracy of focusing, etc., are also examined. Only after
it has been found that the lens serves fully the purpose for which it
was designed, is it released for production.

MANUFACTURING METHODS

THE optical industry has always led and still leads in precision man-
ufacturing. Tolerances of 1/100,000 of an inch in the accuracy of
lens surfaces are continually maintained. Precision machines and
instruments as well as carefully controlled working conditions are
prerequisites for modern lens manufacturing on a large scale. Prime
factors are, however, the wholehearted co-operation between scien-
tists, engineers, and skilled craftsmen.

Only an understanding of what goes into the making of a good lens
will lead to full recognition of its value. Tracing a lens through the
various stages of production and inspection should help to promote
such appreciation.

® EASTMAN EKTAR £/6.3

available in a variety of focal lengths from 814 to 14 inches.
The lens for the progressive photographer.
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® Inspection and classification of each piece of
optical glass before being cut for molding.

INSPECTION OF RAW MATERIALS

OprticAL glass, which often cannot be distin-
guished on sight from ordinary glass yet may
cost 300 times as much, is checked for its
refractive and dispersive properties and ex-
amined for flaws affecting lens performance.

THE MAKING OF LENS BLANKS

AFTER cutting or sawing optical glass in
squares of the proper dimensions, the slabs are heated in special fur-
naces until soft. The soft slab is then pressed to the approximate
shape of the finished lens to reduce the time required for grinding. To
remove any internal strains set up in the molding operation, the
disks, or “‘blanks,” are permitted to cool very slowly in electric an-
nealing ovens equipped with exact temperature reducing controls. A
week is required for the blank to cool to room temperature. The
blanks are carefully inspected, and only those free from fire cracks,
deep pits, striations, and other defects, are sent to the grinding rooms.

LENS GRINDING

Tue blank is ground by skillful hand operation with coarse emery
until each surface has approximately the correct curvature and
proper thickness. For further grinding and polishing, a number of
ground blanks are cemented on special holding tools with pitch in

® Small slabs are softened at 1600° F. and then pressed to form lens blanks.
® Strains in molded blanks are removed by slow cooling in annealing ovens
® Molded and annealed lens blanks are inspected.




such a way that the faces to be worked lie in a single spherical sur-
face. This block of lenses is placed on a revolving spindle. The sur-
faces are painted with emery and water, and a ‘lap” having the
spherical surface desired for the finished lens is moved back and
forth over them. Successively finer grades of emery are used as the
surface becomes smooth and takes on the required curvature. The
lenses are carefully checked and inspected as grinding continues.

LENS POLISHING

WHEN every lens on the block has been smoothly ground, the emery is
washed away, and the lenses are polished with rouge and water on a
pitch-lined polishing shell. Polishing a single surface takes from 1 to
10 hours, depending on the size of the lenses and other factors. The
accuracy of the radius of curvature and the sphericity of the surfaces
are tested by means of a glass test plate of opposite curvature. Any
differences between the two surfaces show up as “Newton’s Rings,”
which allow measurements of closeness of “fit” between lens and
test plate to within a few millionths of an inch.

After one face of the lens is finished, the surface is protected with
shellac and removed from the ‘“‘blocking body.” The lens is re-
mounted so that the second lens surface can be ground and polished.

When both sides have been polished to exact specifications, the
lenses are cleaned by successive bathing in alcohol, xylol, ammonium
hydroxide, and soapsuds. This removes every trace of shellac,
pitch, etc. The lenses are then inspected again for scratches, thick-
ness, and sphericity.

® A ‘“blocking body’’ holding lens blanks for grinding and polishing.

® “Laps” charged with emery move over the rotating blocks to grind the blanks.
~ For polishing, pitch-lined shells are used with rouge.
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CENTERING AND EDGING

AT this production stage, the optical and geometrical centers of the
lens may not coincide, and the total diameter of it will be larger than
the mount. To correct this, each lens is cemented to a lathe chuck
and is adjusted to make its optical axis coincide accurately with the
rotational axis. This is assured when a test object reflected by the
lens surfaces no longer appears to rotate as the lens is revolved.

The excess edge is then ground off with diamond dust to make the
lens perfectly symmetrical and of the proper diameter. If the edge
is to be beveled, this is also dorie at the same time.

CEMENTING

Most lens designs call for two or more of the lens elements to be
cemented together to form a single unit. This is done under scrupu-
lously controlled conditions to assure freedom from dust. Specially
refined Canada balsam is used. The elements to be cemented are
heated to a predetermined, automatically controlled temperature.
The Canada balsam is applied, and the two surfaces placed in con-
tact. After being cemented, every unit is inspected to make sure that
all elements have one common optical axis.

THE MAKING OF LENS MOUNTS

THE precision observed in the manufacture of different lens elements
would be of little value unless the mount which holds them was also
made with extreme care. A lens mount, whether in shutter or barrel,
must not only center the various elements on a common axis, but
must also maintain the exact separation specified by the designer.
A good focusing lens mount must be free from play so that the lens

® Each lens element is centered accurately and its edge ground to fit the mount.
® Precise lens mounts are essential for good lenses.




will be accurately focused for the distance indicated on the scale.

To assure the maintenance of accuracy of mounts, extensive use is
made of special gauges and inspection methods, and particular care
is taken in the selection of the proper material, from which Kodak
lens mounts are made. Finished mounts are carefully checked, and
only those coming up to standard are used.

MOUNTING OF THE LENS ELEMENTS

WHEN lens elements and mounts have passed final tests, they are
assembled, either by spinning the lens into the mount or by means
of retaining rings. These methods make for positive and permanent
positioning and keep the lens in perfect alignment in the mount.

FINAL INSPECTION

ArTER the lens has been mounted, it is sent to the Final Inspection
Department. All previous inspections described have been of a
departmental scope with the primary purpose of checking on accu-
racy and quality of the work being done by that particular depart-
ment. In addition, final inspection is carried out entirely independ-
ently of previous ones. The sole purpose of this inspection depart-
ment is to examine each lens as a whole to make sure that it meets
the rigid requirements and specifications to which Kodak lenses are
held. These final tests, made on each individual lens, cover optical
aspects, such as corrections for all aberrations, as well as mechanical
features, for example the proper working of the diaphragm.

Quality in lenses may not
be obvious upon first exami-
nation. The purchaser must
rely to a certain extent upon
the integrity and reputation
of the manufacturer as a
guarantee of quality. The
Eastman Kodak Company
confidently accepts that re-
sponsibility.

® To determine the quality of the
image produced by a lens, the im-
age of an artificial star is examined
at a magnification of 200 times.
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® KODAK EKTARS—for the exacting miniature camera worker.

Left to right and up: f/3.3, 35 mm 3.5, 50 mm.; f/1.9, 50 mm.;
f/3.5, 90 mm.; f/3.8, 135 mm.; and f/4.5, 153 mm.




Kodak Lenses

Kobpak makes a complete line of lenses for still and amateur motion-
picture cameras as well as for enlargers, projectors, and other photo-
graphic equipment. In this data book only still camera and Ciné-
Kodak lenses will be described in detail. Data for each lens are given
in the Specifications section, pages 39 to 59. A summary of available
lenses for enlarging, home movies, and slide projection is shown on
pages 60 and 61. /

KODAK EKTARS

Or the millions of photographers, an increasing number carry out
photographic work of a specialized nature. Industry and science are
making ever greater use of photography. All this has created a
demand for lenses that meet the most exacting requirements. In line
with its policy to serve all photographic needs, the Eastman Kodak
Company introduced in 1936 the first “Ektar” lens—the beginning
of a series of highest quality lenses. Since then, other Ektar lenses
have been added so that today there is available a balanced line of
Ektar lenses serving practically all needs of the most exacting photo-
graphic worker. Kodak Ektars are not intended to replace, but rather
to supplement the long established line of Kodak Anastigmat Lenses,
which are made to precise standards and give excellent results both
in black-and-white and color.

In the Ektars, designers and lens makers have co-operated in
making the best lenses that skill, care, and optical research can pro-
duce. For example, astigmatism, which is normally present in
small amounts in all lenses, has been reduced in the Ektars to a new
minimum. Inner air-glass surface treating to reduce flare, to improve
the clarity and brilliance of the image in black-and-white negatives
and color purity in Kodachrome transparencies is applied to many
of the Ektar lenses. Color correction has been carried out to such a
degree that color pictures made with Ektars not only satisfy the
most exacting demands of the advanced color worker, but meet the
far stricter requirements encountered when making photomechanical
color reproductions.

Kodak Ektars for Kodak Ektra and Bantam Cameras: Miniature pho-
tography with its specialized technique, its severe demands on the
degree of enlargement of negatives, finds in the Kodak Ektar a lens
which satisfies these requirements. All the corrections, notably those
which make for greater definition, are carried out to an especially
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high degree. The numerous lens surfaces necessary for well-corrected
high-aperture objectives permit the effective use of lens coating.
Ektar lenses for Kodak Ektra and Bantam Special have treated
inner air-glass lens surfaces.

With interchangeable lenses, the change-over from one lens to
another must not only be quick but, above all, precise and positive.
To assure exact focus and positive coupling with the range finder,
Kodak Ektars for the Ektra are held in precise position against a
fixed lens seat by means of a threaded collar with a locking device.
The 35- and 50-mm. focal length lenses have a unique two-phase
focusing scale which permits the minimum focusing limit to be
extended from the customary 314 feet to 1 foot.

Kodak Ektars for 24 x 3% and 3% x 4'4” Cameras: The f/3.7, 105-
mm., f/4.5, 101-mm., and f/4.7, 127-mm. Ektars are available in
Supermatic Shutters for cameras such as the Speed Graphic. The
Kodak Medalist has an f/3.5, 100-mm. Ektar. These lenses are of
particular interest to the photographer using Kodachrome Profes-
sional Film, yet they are equally suitable for black-and-white pho-
tography, especially under adverse light conditions or when short
exposures are necessary. In resolving power, definition, color correc-
tion, and other desirable lens qualities, they attain the very high
standard established for all Ektar lenses. In this group, at the time
of writing, only the f/3.5 has the inner air-glass lens surfaces coated.
Eastman Ektars for 5 x 7 and 8 x 10” Cameras: These f/6.3 lenses,
available in 14-inch, 12-inch, 10-inch, and 814-inch focal lengths,
and supplied in shutter or barrel, are especially designed for view
and studio cameras, such as the Eastman Commercial View Camera
Model B (All-Metal 8 x 10), and Eastman View Cameras 2D and
33A. They are corrected to a very high degree, especially for trans-
verse chromatic aberrations or lateral color, and are, therefore,
ideally suited to Kodachrome and black-and-white photography.

® KODAK ANASTIGMATS f/4.5, available in a variety of focal lengths from 5% to
12 inches for commercial, portrait, and press cameras.




The treatment of the inner air-glass surfaces improves the tone
separation in the shadows and the color saturation with Kodachrome
transparencies. Each lens is tested for exact register of the images of
the three primary colors. In the test object reproduced on page 8,
the rectangles are made of colored gelatin, each passing a narrow
band of the spectrum. If the lens meets the standards, the narrow
black lines through the rectangles on the test object will be con-
tinuous in the test exposure. A test negative is made with each lens
and kept on file.

KODAK ANASTIGMATS

Kodak Anastigmat f/4.5 Lenses for commercial, portrait, and press
work are available in a variety of focal lengths from 514 to 12 inches.
They are supplied in barrels or shutters for use on appropriate cam-
eras, such as the Speed Graphic and Graflex. They are highly cor-
rected anastigmats, and their excellence is attested by the popularity
they have long enjoyed among leading photographers.

Kodak Anastigmat Specials are made in a variety of focal lengths and
in relative apertures of f/3.5 and f/4.5 and are supplied on various
Kodaks. They are highly corrected and made according to the most
reliable optical formulas and to very exact specifications, taking full
advantage of recent progress in the optical field.

Kodak Anastigmats are well corrected anastigmats manufactured in
a variety of focal lengths, and in relative apertures from f/3.5 to f/8.8.
These lenses and the Kodak Anastigmat Specials permit the taking
of pictures under unfavorable light conditions or at faster shutter
speeds. Kodak Anastigmats, like other lenses having high relative
apertures, require focusing.

KODAK LENSES FOR SIMPLE CAMERAS

For beginners in photography or for those who wish extreme sim-
plicity in operation, there are cameras equipped with lenses of com-
paratively small aperture and a single shutter speed. Lenses in this
group are the Kodak Single Meniscus and Doublet Lenses. Another
group of simple lenses, which includes the Kodak Diway, Twindar,
and Bimat Lenses, has a simple but efficient method of focusing for
subjects as close as five feet from the lens.

These lenses within their limitations will produce excellent pic-
tures. Cameras so equipped have the advantage of lightness of
weight, simplicity of operation, and are inexpensive.
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CINE-KODAK LENSES

THE superb quality and precision of Kodak lenses are particularly
evident when Ciné-Kodak and Kodascope lenses are considered. Due
to the relatively small film-image size and the subsequent projection
to a screen picture many hundred times enlarged, especially high
demands are made on these lenses.

A noticeable difference between a Kodak and a Ciné-Kodak lens is
the relatively longer focal length considered as normal for the latter.
It is about double the diagonal of the exposed part of the picture
frame: for 16-mm. film, 1 inch (25 mm.), and for 8-mm. film, 14 inch
(13 mm.). This longer focal length of the lens narrows the angle of
view down to about one-half that of a normal-focal-length lens of a
still camera. For viewing home movies on a screen, this narrower
angle approaches more closely normal vision for moving objects.
Human vision has less tendency to scan when viewing moving objects
and consequently has a smaller angle of view than when viewing a
still picture.

The narrower angle of view of Ciné-Kodak lenses not only per-
mits the making of faster lenses at a lower cost, but also with fewer
lens elements.

The depth of field for Ciné-Kodak lenses is calculated on the basis
of a circle of confusion of 1/1000 inch for 16-mm. and 1/2000 inch
for 8&-mm. lenses. The fact that 8-mm. film is normally projected to
a higher magnification than 16-mm. accounts for the difference.

Wide-angle and long-focus Ciné-Kodak lenses accomplish the same
effects as such lenses on still cameras. The former lenses will be
found useful in close quarters when it is desired to include a con-
siderable portion of the subject, and the latter when a relatively
large screen image of a distant object is wanted.

All Ciné-Kodak lenses are ‘“Kodak Anas-
tigmats,”’ each one designed, corrected, and
made to serve fully the task for which it is
intended. All of them are color corrected
and give excellent results with Kodachrome
as well as black-and-white film.

® CINE-KODAK LENSES —for versatile home movie
makers.

Front row: /1.9, 25-mm. lens; lens adapter for Mag-
azine Ciné-Kodak; and f/2.7, 15-mm. lens.

Back row: f/4.5, 76-mm.; f/1.6, 50-mm.; f/4.5, 114-
mm.; /2.7, 63-mm.; f/4.5, 152-mm.; and f/2.7, 102-
mm. lenses.
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All newer interchangeable lenses can be mounted quickly and
securely by means of adapters. This permits the use of these lenses
on various Ciné-Kodaks, and on new Ciné-Kodaks of the future. For
normal close-ups with fixed-focus lenses, a Kodak Portrait Attach-
ment is available. For titling, and small-object photography with
lenses of normal focal length in focusing mount, Kodak Portra
Lenses can be used. See pages 14 to 17.

Lenses of 38-mm. and longer focal length have unique two-phase
focusing. This feature permits scale focusing for normal distances,
and after lifting a plunger or removing a screw, the lens can be ex-
tended further for extreme close-ups. Using lens extension tubes
gives an image on the film up to 8 times the subject size with 16-mm.
and 14 times with 8-mm. Ciné-Kodaks. Making such extreme close-
ups requires a camera with a reflex or an accessory focusing finder.

As originators of 16- and 8-mm. home movies, Kodak has had
longer experience in making lenses for these two film sizes than any
other lens manufacturer—a fact that has contributed greatly to
maintaining a leading position in this specialized field.

Details about the various Ciné-Kodak lenses, attachment sizes,
depth of field, and sizes of field covered, are shown on pages 52 to 59.

Care of Lenses, Filters, Range Finders, and Optical Parts

ALL optical glass surfaces should be protected as much as possible
from dust, dirt, and finger marks by using a carrying case, lens cover,
etc., and in the case of a folding camera, by keeping it closed when
not in use.

An occasional cleaning of all outer optical surfaces is not only
recommended, but is necessary for best photographic results. Do
not use harsh, linty cloth on a hard stick, acids, alcohol, or other
solvents. For quick dusting, a fine camel’s-hair brush or Kodak Lens
Cleaning Paperisrecommended ; and for
thorough cleaning, Kodak Lens Cleaner.

Lenses, filters, and range finders

should be protected from jars and jolts,
and from extreme and sudden tempera-
ture changes; they should not be stored
in hot or moist places.
Important: No attempt should be made
to take a lens apart. If the lens or
mounting requires attention, it should
be returned to the manufacturer.
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Kodak Photographic Range Finders

As an aid to accurate focusing, certain Kodaks, such as the Kodak
Ektra, the Kodak Medalist, etc., have range finders coupled to the
camera lens. For cameras not so equipped, the Kodak Service Range
Finder is available. Basically, range finders measure the angle of
convergence between two beams of light coming from the same sub-
ject point and separated at the camera by the distance between the
two apertures of the range finder. The range finder operates by
changing the direction of one beam to bring the two beams into
alignment in the eyepiece. In coupled range finders, the movable
prism or other means for deflecting the one beam of light is mechani-
cally linked to focus the lens for the point of convergence of the two
beams. The Kodak Service Range Finder contains a scale which
translates angle of convergence to linear distance directly. With
subject distance thus determined, the camera can be set according
to its focusing scale.

The longer the base of the range finder, the greater is its accuracy.
Naval range finders may have a base as long as 40 feet and permit
accurate distance measurement of many miles. On cameras for which
a long physical base is impractical, the effective base is, in some cases,
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@ SPLIT FIELD, MILITARY TYPE OF RANGE FINDER OF THE KODAK EKTRA

The image of the subject to be focused upon is reflected by fixed prism (a) through
lens (b) lower coincidence prism (c) on to the latter’s front part where it forms
stationary half of the image. The second image of the same subject is reflected
through movable prism (d), lens (e), upper coincidence prism (f) on to the latter’s
front part where it forms movable upper half of the image. The prism (g) erects
the inverted image of both halves for normal viewing through collecting lens (h)
and eye lens (i). The focusing mount of the camera lens is coupled with the movable
prism (d). When both image halves are in alignment, the camera lens is focused on
the subject seen aligned in the range finder.




lengthened optically. With lenses of moderate focal length, the depth
of field is infinite beyond one hundred feet, and a range finder with
a relatively short base is sufficient.

Ease and speed of aligning the two image halves in the range
finder depend upon their size and clarity. For this reason, split-field
range finders with two clear, brilliant fields showing magnified
images of the subject focused on are used extensively by the navy
and army. All Kodak range finders are of the split-field military type.

Range finders are an aid to more accurate focusing, and conse-
quently to sharper and crisper pictures. They are, however, espe-
cially useful when distances must be determined accurately, for
example, in close-up work and when high-speed lenses are used at
wide apertures.

In addition, photographic range finders are useful for measuring
other distances when exactness contributes toward better pictures.
For example, a range finder can be used in some cases to measure the
lamp-to-subject distance in picture taking with artificial light. It
can also be used to determine whether near and far objects in the
picture are within the depth of field given by indicator or table for a
given lens setting.

Good range finders are precision instruments and should be
treated as such. All outside glass surfaces should be kept clean. A
range finder should never be tampered with, and if it is in need of
adjustment, only a competent repairman or the factory should be
allowed to do this work.
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Kodak Ektra.
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COUPLED, SPLIT-FIELD, MILITARY-TYPE KODAK RANGE FINDERS

On the Kodak Ektra: The base of the range finder is 414", the mag-
nification 2.2X, making it the longest effective range finder base on
any 24 x 36 mm. camera. This base assures adequate focusing with
telephoto lenses for this camera. Coupling of range finder to all the
various lenses is automatic, accurate, and positive. An adjustable
eyepiece permits accommodation for differences in eyesight.

On the Kodak Bantam Special: The base is 113" and the magnifica-
tion 3.1, ample for the f/2, 45-mm. lens of this camera. The ocular
can be adjusted for individual eyesight.

On the Kodak Medalist: The base is 214"—the magnification 1.5X.
When sheet film or film packs are used, range finder and focusing
scale are automatically adjusted to the different film plane.

On the Kodak 35: The base of this range finder is 2+%", unit magnifi-
cation, sufficiently long for the f/3.5, 50-mm. lens.

AUXILIARY, SPLIT-FIELD, MILITARY-TYPE KODAK RANGE FINDERS

Kodak Service Range Finder: Inexpensive, small, and sturdy. It
measures distance from “Inf.” to 2 feet and can be attached to cam-
eras having a suitable clip. Its base is 13" without magnification.
Close Range and View Finder for the Kodak Ektra with f/1.9 lens:
This range finder is especially designed for measuring distances from
314 feet to 1014 inches. Its base of 114" is, without magnification,

sufficient for accurate measurements at this close range.

® Accuracy and dependability of Kodak shutters are due in part to the careful
assembly of rigidly inspected parts.




Kodak Photographic Shutters

INCREASES in lens and emulsion speeds, the use of full-color Koda-
chrome Film, and the greater exactness exercised by photographers
have placed emphasis on faster and more accurate shutters.

The scope of a shutter is not determined by the number and range
of speeds alone. It is of equal importance that the exposure be suf-
ficiently accurate and consistent at every speed indicated.

To achieve this in Kodak shutters, physicists and engineers have
worked out designs, chemists have tested and selected the most
suitable raw materials. For example, shutter and diaphragm blades
have a wear-resisting matte black surface coat which reduces danger
of lens flare even after years of use. Craftsmen, many of whom were
leading watchmakers, have created a timing piece of great accuracy,
sturdiness, and efficiency. As in fine watches, base plates are milled
and drilled to close tolerances, and gears are cut and scratch-brushed.

Wholehearted co-operation between designer and craftsman,
modern precision manufacturing methods, and more than fifty
years’ experience in making shutters have created a line of Kodak
shutters, each one of which compares favorably with any shutter of
similar type and price on the market.

While various means, such as rotating disks, dropping slides, etc.,
can be used as shutters for still cameras, the most commonly encoun-
tered today are between-the-lens and focal-plane shutters.

® Kodak Supermatic Shutter with nine speeds ranging from 1 to 1/400 of a second,
and built-in delayed-action release—a timing instrument of watch-like precision.
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KODAK SUPERMATIC SHUTTER

Presetting the shutter by moving
lever (a) to the right sets up tension
in spring (b); at 1/400 sec. an addi-
tional spring located under eccentric
member (c) is brought into action.
Shutter speeds are varied by engaged
length of gear sector (d) of one mem-
ber of the gear train retard mechanism
(e) and the position of a small oscil-
lating pallet relative to a ratchet
wheel (f). Both of these variables are
controlled by step-shaped cam shown
as a dashed line (g and h). “T” and
“B” are determined by position of
levers (i), also controlled by a cam.
All cams are part of speed-selecting
ring (k). Release lever is marked (1)
and socket for cable release (m).
Moving  self-timer lever (n) down-
ward winds up a spring-actuated es-
capement mechanism (o) which, by
means of an oscillating pallet and ratchet wheel (p), delays automatic tripping of
shutter through extension of release lever (q) by 10 to 12 seconds.

Between-the-Lens or Central Shutters open from the center and close
toward the center. Exposure time depends upon the speed of opening
and closing and the time the shutter remains open. There are two
types—the self-setting or automatic, and the presetting shutter. In
the former, pressing the release lever first sets up the spring tension
and then trips the shutter. Such a design is generally employed on
shutters with fewer and slower shutter speeds. In the presetting type
of shutter, the necessary spring tension is produced by the separate
action of setting or cocking before an exposure can be made. This
construction permits not only a greater number, but also faster and
more accurate shutter speeds. On most cameras the cocking of the pre-
setting shutter has to be done manually ; however, on some cameras,
such as Kodak 35, Medalist, etc., advancing the film sets the shutter.
Focal-Plane Shutters are curtain types of shutters that operate near,
and parallel to, the emulsion surface. The exposure time is regulated
by varying the width of the slit, the time lag between the movement
of two curtains, or in some cases, by varying the tension that pulls
the curtain. For uniform exposure, it is important that the velocity
of the curtains be uniform or that acceleration be compensated for
by increasing the width of the slit as it moves across the focal plane.

Either type of shutter has advantages and shortcomings. The cen-
tral shutter exposes the total film area at one time, whereas the focal-
plane shutter, when using a slit, exposes one portion of the film after
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another. The latter results, in photographs of rapidly moving objects,
in a slightly drawn out, contracted, or diagonally distorted image,
depending upon the direction of the subject’s movement. Central
shutters permit synchronization at fast shutter speeds with high-
peak, high-intensity photoflash bulbs; whereas focal-plane shutters
call for special flash bulbs with a plateau type of light output curve.
Focal-plane shutters permit speeds several times faster than ob-
tained with the fastest between-the-lens shutters. The efficiency of
the former shutter at high speeds is also greater provided it is of
sound design and carefully made. The Kodak Ektra shutter is an out-
standing example of awell-made, fast, and efficient focal-plane shutter.
Built-in, Delayed-Action Release: Some shutters, central as well as
focal-plane, are equipped with a device that delays the actual trip-
ping of the shutter by about 10 to 12 seconds to allow the person
actuating it to get into the picture. Kodak built-in, delayed-action
release works at all instantaneous shutter speeds.
Blade-Arrester: This feature on Kodak Supermatic Shutters used for
press- and view-type cameras permits the opening of the shutter
blades for focusing purposes at any speed selected, without moving
the speed selecting dial to “T"" or “B.”

FOCAL-PLANE SHUTTER OF KODAK EKTRA

Operating the lever on the back of camera first brings edge of curtain (a) over edge
of curtain (b), and then winds them together across film aperture onto rollers
(c and d) setting up spring tension in
rollers (e and f). Shutter speeds of 1/50
to 1/1000 sec. are determined by width
of the curtain opening (g), regulated
by knob (h) which turns roller (c) in
relation to roller (d). Acceleration is
compensated for by widening of slit as
it travels across film plane due to dif-
ference in diameter of rollers (cand d).
Speeds 1 to 1/25 sec.®are selected with
dial (i) and controlled by an escape-
ment mechanism (k) which varies the
delay of curtain (b) after curtain (a)
has completed its run. At “B"" setting
curtain (a) moves across when the
shutter release button (1) is pressed
down and curtain (b) follows when
button is released. Moving self-timer
lever (m) in clockwise direction winds
up a spring-actuated escapement
mechanism (n) which delays auto-
matic tripping of the shutter by 10 to
12 seconds.
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Shutter Efficiency: With between-the-lens or central shutters, effi-
ciency is expressed as a ratio between the actual amount of light
permitted to pass and light that would pass if the shutter blades
could open and close instantly. An efficiency of 1009 is impossible
to achieve, since moving blades have to overcome inertia and fric-
tion. Kodak shutters of the presetting type open to the maximum
diaphragm setting within about two to three milliseconds from the
time the blades permit the first ray of light to pass. They close in
approximately the same time. Kodak shutters of the self-setting type
are somewhat slower and require about six to nine milliseconds.
These figures vary somewhat from shutter type to shutter type. They
also depend upon the care the shutter has received.

The smaller the diaphragm, the shorter the time used by the shut-
ter blades to clear the lens opening with the result that shutter effi-
ciency increases markedly with smaller lens apertures. Shutter
efficiency is also greater with longer exposures, since in such cases
the time for opening and closing the shutter represents a smaller
percentage of the total shutter operating time.

Shutter efficiency with focal-plane shutters depends upon the dis-
tance between shutter curtain and film plane and the lens stop used.

Kodak shutters supplied today have been brought to such a degree
of mechanical perfection that the unavoidable lowering of efficiency
at highest speeds and maximum lens aperture is so small that it will
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®EFFICIENCY OF A BETWEEN-THE-LENS SHUTTER AT VARIOUS SPEEDS AND LENS OPENINGS
The top figure shows that out of 12.5 milliseconds, about 2.5 are used for the
blades to open fully. About the same time is needed for the blades to close. The
shutter permits light to pass the moment the blades begin to open. Light begins to
be cut off the moment the blades start to close. Taking a half-open position as a
basis for measuring shutter efficiency com-
g pensates for this action, since area (a) is
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Shutter Testing: All Kodak shutters are carefully tested on special
machines of the highest precision and must work within strictly held
tolerances before they are permitted to leave the factory. While it
may be possible to use uncalibrated testers such as rotating disks,
etc., to check approximately the speeds on central shutters, such
tests do not always give dependable results, especially at the higher
speeds, since they do not take into consideration shutter efficiency.
Synchronization of Shutters with Flash Bulbs: To assure good syn-
chronization, the time lag of the flash bulb as well as the lag of the
shutter has to be considered. In flash bulbs, this lag represents the
time between the instant the current is supplied, and the instant the
peak or plateau of light intensity is approached. In central shutters,
it is the time between the tripping of the shutter and the instant the
shutter blades clear a given lens aperture. In Kodak central shut-
ters of the presetting type, this average time lag is about 4 to 6
milliseconds, and in those of the self-setting type, 8 to 15 millisec-
onds. These figures include the time interval between pressing the
shutter release to the instant the blades start to open, plus the blade
opening time. In focal-plane shutters, the time lag important for
correct synchronization represents the interval between tripping the
shutter and the instant the curtain slit reaches the film area. In
the focal-plane shutter of the Kodak Ektra, this average time lag is
15 to 20 milliseconds.

The Use of Kodak Shutters: In Kodak central shutters, the speed is
selected by moving a lever or by turning a collar on the periphery
of the shutter housing. The speeds are varied by means of a step-
shaped cam. This type of cam permits the repeating of the same
exposure with greater certainty, since the exposure over the whole
width of the step is the same.
A continuous cam would vary
the exposure at the slightest
deviation from the exact set-
ting. A step-shaped cam further
_permits a more accurate cali-
bration of shutter speeds. It
does not, however, allow inter-
mediate speeds by setting the
index between marked speeds.

® The accuracy and efficiency of each
shutter is checked carefully on special
testing apparatus.
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Care of Shutters: Shutters of the presetting and the focal-plane type
should not be put aside or stored for any length of time in a set or
cocked position, as this may weaken the spring tension. Avoid jarring
or other rough handling, as shutters are fine timing instruments and
should be treated as such. Like a watch, shutters may have to be
checked and cleaned once in a while. This work should be done by a
competent repair man or the factory.

Kodak Shutter Specifications

Focal-Plane Shutter of the Kodak Ektra:

Speeds: B, 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/250, 1/500, 1/1000, and delayed-
action release.

Between-the-Lens or Central Shutters:

Presetting Type:

Supermatic: T* B, 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/200, 1/400. Nos. 1 and 2
have built-in, delayed-action release, No. 0 does not. Supermatic shutters for press,
view and similar cameras are equipped with a blade-arrester.

Kodamatic: T* B, 1/10, 1/25, 1/50, 1/100, 1/200, and delayed-action release.
Diomatic: T, B, 1/25, 1/50, 1/100.

Self-Setting Type:
Dakon: T, B, 1/25, 1/50, 1/100—some models without 1/100.
Dak: T (time), B (bulb), I (instantaneous).

Note: The number preceding or following the shutter name indicates the size of the shutter.
*On shutters used on cameras with a double exposure prevention device, ‘T’ is omitted.

Motion | Motion | Motion
TABLE OF toward |  at at
SHUTTER SPEEDS TO RECORD or | About | Right
SUBJECTS IN MOTION Away | 45° | Angles
from |Angle to| to
Camera |Camera |Camera
Approxi- Distance 4 ” N
mate Speed . A of
of Subject Characteristic Subject | >
in miles Subjects from | 4 '
per hour Gamcts Proper Shutter Speeds
Pedestrians, Slow-moving Animals, Con- 25 ft. 1/100 | 1/200 1/400
5-10 struction Work, Street Activity, 50 ft. 1/50 1/100 | 1/200
Children Playing, Boating 100 ft. 1/25 1/50 1/100
Athletics, Baseball, Yacht Races, 25%t, 1/200 | 1/400 1/1000
20-30 Horse Racing, Motorboats, Surf Diving, 50 ft. 1/100 | 1/200 1/400
Views from Trains 100 ft. 1/50 1/100 | 1/200
60 and up Auto Races, Motorcycles, Airplanes, 25 ft. 1/400 1/1000 srets
Fast Trains 50 ft. 1/200 | 1/400 | 1/1000
100 ft 1/100 1/200 1/400
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Kodak Lens Specifications

TuE following pages contain data intended for use in
working with Kodak lenses. Specifications for lenses
are given for individual lenses or for groups of lenses
of the same basic design.

Lens Diagrams: These drawings give a schematic
presentation of a given lens design and show the num-
ber and approximate arrangement of the various lens
elements. Cemented lens elements are shown as joined
lens elements. The arrow indicates the direction in
which the light normally passes through the lens on
its way to the sensitized film. The two vertical lines
indicate the approximate location of the lens dia-
phragm.

Depth of Field Tables: Where lack of space does not
permit the listing of the depth of field for all aperture
stops, the depth of field for the missing f-numbers can
be approximately ascertained by interpolation.

Back Focus: For lenses supplied separately for use in
studio, view, press, and reflex cameras, information
about the back focus, that is, the distance between the
rear-glass surface of the lens and the focal plane when
focused at “‘infinity,” is given.

Attachment Size: This indicates the size of the Adapter
Ring of the Kodak Combination Lens Attachments fit-
ting the lens mount. Adapter Rings listed by inches are
of the sllp -on type, those listed by number are of the
screw-in type.‘‘Ser.
Attachments’ in-
dicates the. Series
number of the at-
tachments fitting
this ring.

® Kodak Ektar f/1.9,
50 mm., with section of
lens mount cut away
to show number and
arrangements of lens
elements.
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Ektar f/3.5, 50 mm.

Specifications:

KODAK EKTARS £/1.9, 50 mm.; f/3.5, 50 mm.;
£/3.3, 35 mm.; £/3.5, 90 mm.; £/3.8, 135 mm.;
f/4.5, 153 mm. (as used on the Kodak Ektra)

These lenses are entirely new in design. All corrections have been carried
out to the high degree so essential for fine photography and especially
important for precision miniature work. Particular attention has been
given to lateral and longitudinal color corrections. Inner air-glass
surfaces are coated to reduce reflections, thereby improving shadow
details and brilliancy in black-and-white negatives and color purity in
Kodachrome transparencies: Newly designed precision mounts assure
permanent accuracy as well as ease in manipulation. Each lens has an
integral depth of field indicator and a focusing mark for infrared film.
All lenses are readily interchangeable on the Kodak Ektra, have accurate
positioning with respect to the focal plane and to automatic co-ordina-
tion with the range finder and parallax correction in the view finder.
Kodak Ektar f/1.9, 50 mm. Its high speed and normal focal length
meet the requirements of a great range of photography. This lens is
especially useful under extremely unfavorable light conditions or when
working at maximum shutter speeds. //1.9 is 314 times faster than f/3.5.
Angle of View: When focused for infinity, 27° x 40°.

Focusing Range: Two-phase scale—Infinity to 314 ft., and 3 ft. to 114 ft.
Attachment Size: No. 24 Adapter Ring and Ser. VI Attachments.
Kodak Ektar f/3.5, 50 mm., is also of normal focal length. The speed is
ample to cope with everyday picture opportunities including those with
unfavorable light conditions.

Angle of View: When focused for infinity, 27° x 40°.

Focusing Range: Two-phase scale—Infinity to 314 ft., and 3 ft. to 114 ft.
Attachment Size: No. 25 Adapter Ring and Ser. VI Attachments.
Kodak Ektar f/3.3, 35 mm. This wide-angle lens serves outstandingly
when it is desired to include a large portion of the subject in the picture;
it is especially advantageous when working in close quarters. Due to its
shorter focal length this lens has a greater depth of field than the others.
Angle of View: When focused for infinity, 38° x 55°.

Focusing Range: Two-phase scale—Infinity to 314 ft., and 3 ft. to 1 ft.
Attachment Size: No. 26 Adapter Ring and Ser. VI Attachments.
Kodak Ektar f/3.5, 90 mm. With its moderately long focus, this lens
gives large, sharply detailed images of semi-distant subjects and is espe-
cially adapted to informal portraiture.

Angle of View: When focused for infinity, 15° x 23°.
Focusing Range: Infinity to 314 ft.

Attachment Size: Ser. V Adapter Ring Insert and Ser. V
Attachments or Ser. V-VI Step-up Ring and Ser. VI
Attachments.

Kodak Telephoto Ektar /3.8, 135 mm., is 609, faster
than f/4.5 and especially suitable for work under un-
favorable light conditions or at high shutter speeds.
Angle of View: When focused for infinity, 10° x 15°.
Focusing Range: Infinity to 4 feet.

Attachment Size: Ser. VI Adapter Ring Insert and Ser.
VI Attachments.

Kodak Telephoto Ektar f/4.5, 153 mm., yields a 159,
larger image size than the 135-mm. lens.

Angle of View: When focused for infinity, 9° x 13°,
Focusing Range: Infinity to 5 ft.

Attachment Size: Ser. VI Adapter Ring Insert and Ser.
VI Attachments.
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Specifications:

KODAK EKTAR £/2.0, 45 mm.
(as used on the Kodak Bantam Special)

This Ektar, the fastest lens in a Kodak Bantam cam-
era, is unexcelled in design and performance. It is made
and mounted with great precision, factors of special
importance with good miniature camera lenses, and
highly corrected for all aberrations. Special attention,
however, has been given to careful color correction. The inner air-glass surfaces
are treated to reduce internal reflections. This increases shadow detail and bril-
liance in black-and-white negatives and color purity in Kodachrome transparen-
cies. This lens has a relatively wide angle of view for a lens of this aperture, and
due to its short focal length, a great depth of field. An auxiliary focusing mark for
infrared film is provided.

Lens Speed: f/2.0, marked apertures—f/2.0, f/2.8, f/4, f/5.6, f/8, f/11, and f/16.
Focal Length: 45 mm.

Focusing Range: Infinity to 3 feet, coupled with range finder. Marked distances—
infinity, 50, 25, 15, 10, 8, 6, 5, 4, 314, and 3 feet.

Shutter Speeds: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/200, 1/400 sec., T, and B.
Negative Size: 28 x 40 mm.

Angle of View: When focused for infinity, 35° x 48°.

Attachment Size: 1} in., 31.5 mm., Ser. VI Attachments except Lens Hood—use
Lens Hood Ser. VIA.

Working Distance and Field Size with Kodak Portra Lenses

Portra Lens Portra Lens Portra Lens
Camera 1+ 24+ 30
Hocus Distance Distance Distance
Scale at Subject Approxirpate Subject Approxirpate Subject Approximate
to Letts Field Size to Lens Field Size to Lens Field Size
INF. 24% x 34% in. 194 in. 123 x 174 in. 13 in. 8% x 11} in.
50 feet 23 X328 In. 194 in. 11§ x 16% in. 12% in. 8 x11%in.
25 feet 21% x 304 in. 181 in. 114 x 164 in. 124 in. 73 x 117 in,
15 feet 20 x 28% in. 17% in. 11 x 15% in. 124 in. 7% x 104 in.
10 feet 184 x 26 in. 16% in. 104 x 143 in. 11{ in. 7% x 104 in.
8 feet 173 x 24% in. 163 in. 10 x 141 in. 114 in. 7 x:10 .in.
6 feet 153 x 22% in. 15% in. 4 x 134 in. 11} in. 6% x 9% in.
5 feet 14§ x 20% in. 14§ in. 9 x 12% in. 104 in. 63 x 9% in.
4 feet 13 x:18% in. 14 in. 8% x 12 in: 104 in. 61 x 8% in.
33 feet 124 x 174 in. 13% in. 8 x11% in. 10 in. 6 x 8%in.
3 feet 114 x 15¢% in. 124 in. 7% x 104 in. 9% in. 53 x 8% in
- Depth of Field: Kodak Ektar £/2.0, 45 mm.
Distance Approxi- DEPTH OF FIELD—IN FEET. Circle of Confusion, 1/500 inch.
Focused mate
On Field Size /2.0 i T 18 fi1 fi16
INF. 35°% x:48° 65 toinf. | 32 to inf. 16  to inf. 12 toanf. |8 to inf,
50 feet | 303’ x 42¥’ 28 to inf. 19 to inf. 124  to inf. 9% to inf. 7 to inf.
25 feet 1547 x 22/ 18 to 40 14 to 106 10 to inf. 8 - to.ind. 6 to inf.
15 feet 9% x 13¥ 12 to 19 10} to " 27 8 toinf 63 to inf. 5% to inf.
10 feet 6% x 8%/ 8% to 12 7% to 141 61 to 2 54 to62 44 to inf
8 feet 4¥ x 6% $to 9 63 to 102 54 to 15% 43 to 24 4 to inf
6 feet 33 x S5¥ 5% to 63 Seita 1 41 to 9% 4  to 12} 3% to 24
5 feet 3 x 4¢ 43 to 5% 43 to 6 3% to 7% 3% to 8% | 3% to 13}
4 feet 2¥ x 3% 33 to 4% 3ito 43 3% to 5% 3 - to 6% 2% to 8%
33 feet 24 =37 34 to 3% 3 to 4 2% to 43 2% to § 23 to 6%
3 feet 1¢/x 2¢ 2% to 3% 2% to 3 24 to 3% 2% to. 4 2ito 5
The depth is not given for f/2.8 or f/5.6. For these two openings depth can be estimated.
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Specifications:

KODAK EKTAR £/3.5, 100 mm.
(as used on the Kodak Medalist)

This lens is a new addition to Kodak’s line of highest-
grade precision lenses, which under the name of
“Ektar’” have won the acclaim of the really exacting
and discriminating photographer. With its fast maxi-
mum aperture of f/3.5, this lens brings to photographic
workers preferring larger negative sizes many of the picture-taking possibilities
up to now restricted to miniature cameras. A carefully worked out formula,
superior quality of the carefully chosen optical glass from which each one of the
5 elements is made, precision grinding, polishing, and mounting, all contribute to
make it a really outstanding lens. Aberrations, especially those in any way affecting
excellent color reproduction, are virtually non-existent. Greater clarity and bril-
liance of black-and-white negatives and also color purity in case of full-color
pictures are assured by coating the inner air-glass surfaces of the lens. A coupled
range finder and an automatic depth of field indicator aid in exact focusing. An
auxiliary infrared focusing mark is provided.

Lens Speed: f/3.5, marked apertures—f/3.5, f/4, f/5.6, f/8, f/11, /16, f/22, and f/32.
Focal Length: 100 mm.

Focusing Range: Infinity to 314 feet, with coupled range finder. Marked dis-
tances: Infinity, 50, 25, 15, 10, 8, 6, 5, 4, 314 feet.

Shutter Speeds: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/200, 1/400 sec., B, and
delayed-action release.

Negative Size: 214 x 314 in. and 6.5 x 9 cm.

Angle of View: When focused for infinity, 32° x 45° for 214 x 314 in., 36° x 49° for
614 x 9 cm.

Attachment Size: Threaded lens mount accepts Ser. VI Attachments.

Depth of Field: Kodak Ektar f/3.5, 100 mm.

Distance | Approximate | DEPTH OF FIELD—IN FEET. Circle of Confusion, 1/200 in.
Focused Field Size with

On | 2t x 3%” Nesz. f13.5 fl4 f15.6 fI8

INF. 32° x 45° 74 to inf. 65 to inf. 46 to inf. 32 toinf.
50 feet 28" x 41/ 30 to 155 28% to inf. 24 to inf. 194 to inf.
25 feet 14’ x 20’ 19 to 38 18 to 40 16 to 55 14 to 110
15 feet 4 x 124/ 124 to 19 124 to 193 11 "to22 10 to 28
10 feet 53 x 8 $to 113 8% to 112 8% to 123 jto 143

8 feet 44’ x 6}’ $to 9 7% to 9% 61 to 9% 61 to 104

6 feet 3V x 4¢ 54 to 6} 54 to 63 54to 7 5 to %

5 feet 2¢ x 3% 43 to 53 4% to 53 4% to 5% 43to 6

4 feet Digr 3l 33to 41 33 to 43 3% to 43 3ito 4%

33 feet 1¥'x 2¥ 34 to"- 3% 3ito 3% 31 to 3% 35to 4

Approximate
glieldgsize vgth fi1 fl1e fl22 f132
3 x 9 cm. Neg.

INF. 36° x 49° 23 to inf. 16 to inf. 114 to inf. 8 to inf.
50 feet 32" ‘=45 16 to inf. 12 to inf. 91 to inf. 7 to inf.
25 feet 164" %22/ 12 to inf. 10 to inf. 8 to inf. 6 to inf.
15 feet 93 x 13}/ 9 to 42 4 to inf. 63 to inf. 5% to inf.
10 feet ¥x 9 7 to-17 6% to 26 51 to 69 41 to inf.

8 feet AN 6 ta. 12 5% to 16 4% to 25 4 to inf.

6 feet Y x 5 4% to 4 44 to 10 4 to13 33 to 23

5 feet 3 x 4§ 4% to i 3% to 73 33 to 9% 3: 1013}

4 feet 2¥ x 3V 33 to 3 31 to 54 3 to 6% 23to 8

3% feet 2 x- D 3ito 4 3 to 43 2% to 5% 24 to 6%
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Specifications:

KODAK EKTAR /3.7, 105 mm.

This lens has been designed for use on press and similar
cameras or the Kodak Precision Enlarger when used as
a camera, where excellence of performance and high
speed are desired. It has been corrected for all the usual
lens aberrations and works equally well at all distance
settings from infinity to about 14 subject size at full
lens aperture. It is especially suited for use with Koda-
chrome film. The performance of this lens, like other
Ektars, is unsurpassed by any lens of similar type. This lens is only supplied in
Kodak No. 2 Supermatic Shutter.

fl./;lzls Speed: f/3.7, marked apertures-—f/3.7, f/4.5, f/5.6, f/8, f/11, f/16, £/22, and

Focal Length: 105 mm. (415 in.), Back Focus 87.5 mm. (37 in.).
Infrared Focusing: Extend lens .004 in. (.1 mm.) from visual focus.

Shutter Speeds: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/200, 1/400 sec., T, B, de-
layed-action release, and blade-arrester.

Negative Size: 214 x 314 in.
Angle of View: When focused for infinity, 31° x 43°.
Attachment Size: 114 in., 38 mm., Ser. VI Attachments.

Depth of Field: For Critical Definition Kodak Ektar /3.7, 105 mm.

Approxi- DEPTH OF FIELD—IN FEET. Circle of Confusion, 2 arc.
Distance mate This equals approximately f/1720, and is for critical definition, and
Focused .Fleld. when extreme enlargements are to be made from the negatives. For
On Szllze \gl}t/]/) normal work the depth of field is greater.
1 X 9%
Neg. f13.7 f15.6 fI8 fl1 fl16 f132
INF. |31° x43°|160 toinf. | 105 to inf.| 74 toinf. |54 to inf.|37 to inf. 18% to inf.
100 feet | 54’ x 78’ | 62 to 266 | 51 toinf.[43 toinf. |35 toinf.|27 to inf.| 152 to inf.
50 feet (27" x 39’ 38 to 73 34 to96 |30 to 154 |26 to inf.|21 to inf.| 131 to inf.
25 feet |13} x 19%’| 22 to 30 20 to33 |183to 38 |17 to46 |15 to 77 | 104 to inf.
15 feet | 8" x 11§ 133to 163 13 to 17}(12} to 18| 112 to 21 103 to 25 8% to 79
10 feet | 53’ x 7%| 9%to 10% 9% to 11 8% to 11%4| 84 to 12} % to 13%| 63 to 22
8 feet | 4¥’' x 6 7% to 3 75 to 83| 74to 9 7 to 94| 6% to10i| 5% to 14
6 feet | 3}/ x 4¥ 5% to i 58to 63| S4to 63| 53to 63 5 to 7 43 to 82
5 feet | 24’ x 3% 4% to % 43 to 53| 4§to 5% 43 to 5% 4ito 53] 4 to 6%
4 feet | 2% o DRI N4 ite T g 3¢ to 45| 32to 44| 33to 41| 3%to 43| 3ito 5
33 feet | 13'x 2/ 33 to 3 33to 33 3ito 3% 3ito 3% 3ito 3% 3 to 1

The depth is not given for f/4.5 or £/22. For these openings it can be estimated by comparison.

Specifications:

KODAK EKTAR /4.5, 101 mm. and
/4.7, 127 mm.

These two lenses make available to the users of small
and medium sized press and similar cameras the opti-
cal pre-eminence represented by Kodak Ektar Lenses.
Their ability to meet most exacting requirements in
black-and-white and color photography is well known.

They produce definition of exceptional quality at all apertures and all working
distances from infinity to about four focal lengths from the lens.
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At this distance the image produced is one-third of the size of the subject. When a
closer lens-to-subject distance is used, it is advisable to stop the lens below maxi-
mum aperture particularly for work demanding critical definition.

Kodak Ektar f/4.5, 101 mm. is recommended for negatives up to 214 x 314 inches
and f/4.5, 127 mm. for 314 x 414-inch negatives. Both lenses are available in Kodak
No. 2 Supermatic Shutters. They are also supplied with metal lens board for
Kodak Precision Enlarger.

Lens Speed and Marked Apertures:

Kodak Ektar f/4.5, 101 mm.—f/4.5, f/5.6, f/8, f/11, f/16, f/22, and f/32.

Kodak Ektar f/4.7, 127 mm.—f/4.7, f/5.6, f/8, f/11, f/16, f/22, and f/32.

Focal Length:

Kodak Ektar f/4.5, 101 mm. (4 in.) Back Focus 90 mm.

Kodak Ektar f/4.7, 127 mm. (5 in.) Back Focus 113 mm.

Infrared Focusing: Extend lens .004 in: (.1 mm.) from visual focus for both lenses.
Shutter Speeds: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/200, 1/400 sec., T, B,
delayed-action release, and blade-arrester.

Negative Sizes and Angle of View, when focused for infinity:

Kodak Ektar f/4.5, 101 mm.—214 x 314 in. 32° x 45°.

Kodak Ektar f/4.7, 127 mm.—314 x 414 in. 36° x 46°.

Diameter of Lens Board Mounting Hole:

Kodak Ektar f/4.5, 101 mm.—13% in., 35 mm.

Kodak Ektar f/4.7, 127 mm.—114 in., 38 mm.

Attachment Sizes:

Kodak Ektar f/4.5, 101 mm.—114 in., 31.5 mm., Ser. VI Attachments.

Kodak Ektar f/4.7, 127 mm.—1% in., 38 mm., Ser. VI Attachments.

Depth of Field: For Critical Definition Kodak Ektar £/4.5, 101 mm.

Approxi- DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.
Distance mate This equals approximately f/1720, and is for critical definition, and
Focused Field when extreme enlargements are to be made from the negatives. For
On Size wi,}h normal work the depth of field is greater.
2% x 3%
Neg. fl4.5 f15.6 fi8 F1 fl16 Fi32
INF. 132" x 45° (127 toinf. | 102 toinf.| 72 toinf. |52 to inf.|36 to inf.[18 to inf.
100 feet 62’ x 100’ 56 to inf. 51 toinf.|42 toinf. |34 to inf.[26 to inf.[15 to inf.
50 feet 28’ x 41’ 36 to 82 34 to98 |29 to 165 |25 to inf.|21 to inf.|13% to inf.
25 feet (14’ x 20’ 21 to; 31 20 to33 |185to 38 |17 to48 (15 to 83 [103 to inf.
15 “feet ¥'x 124 135 to 17 13 to 174|124 to 19 [ 11§ to 21 | 104 to 26 $ to92
10 feet | 53’x &’ 1 to11} 9% to 11 82 to 11%| 8% to 124 4 to 14 3 to 23
8 feet | 4¥'x 6% 74 to 8% 73 to 8% 74 to 9 7 to 9% 64 to 10}| 53 to 14}
6 feet | 34 x 2] 53to 63 54 to 63| 5% to 3| 53to 63| S§to 6% 41to 8%
5 feet| 2% x #| 4% to 5% 43 to S5i| 43 to 3| 44 to 5i| 44to 54| 4 to 6%
4 feet | 20 x  F 3§ to 4% 3ito 4% 33to 41| 3ito 43 $to 43| 34to S
33 feet | 1§/x 2%| 3ito 3% 33 to 34| 34to 3| 3ito 3% ito 3% 3 to 4%
The depth is not given for f/22. For this opening it can be estimated by comparison.
Depth of Field: For Critical Definition Kodak Ektar /4.7, 127 mm.
Approxi- DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.
Distance mate This equals approximately f/1720, and is for critical definition, and
Focused Field when extreme enlargements are to be made from the negatives. For
On Size with normal work the depth of field is greater.
31 x 4l”
‘Neg.' fla.7 5.6 118 £ 116 1132

INF. |36° x 46° | 152 toinf. | 128 to inf.[90 toinf. | 65 to inf.|45 to inf.[22 to inf.
100 feet |65’ x 85’ | 60 to 292 56 to inf.| 47 toinf. |39 to inf.| 31 to inf.| 18 to inf.
50 feet |32’ x 42’ 37 to 74 36 to82 |32 to113 |28 to inf.|24 to inf.|15% to inf.
25 feet|'16* “x 21" 22 .to. 30 21 to31 |194to 35 |18 to41 [ 16 to 57 |11% to inf.

15 feet 3/ x 12%/| 133 to 163| 133 to 17 |12} to 18 |12} to 193] 11} to 23 9 to45
10 feet | 61’ x 8¢ 91 to 10% 94 to 10§| 9 to 11}| 8% to 11%| 8% to 13 7 to18
8 feet| 5 x 6% 7% to 3 4to 8% 73to 3l 74 to 9%| 6% to 93| 6 to12%
6 feet 2 x 43 53 to 6% 53 to. 63| S5%4to 64| 5% to 64| 54to 6% 4fto 8
5 feet| 3’ x 3¥ 43 to 5% 4% to 53| 43to 5% 4%4to 53| 44 to 53| 4% to 63
4 feet| 24 x 3/ 33 to 4% 3%to 4% 3ito 3| 33 to 4%| 3%3to 41| 33to 4%
33 feet | 27 x 2% 34 to- - 3% 3% to . 3% 3%to 33| 3t to 34 3tto 323 to 4

The depth is not given for f/22. For this opening it can be estimated by comparison.
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Specifications:
EASTMAN EKTARS /6.3, 8% in.;
£/6.3,10in.; £/6.3,12 in.; £/6.3, 14 in.

These lenses are intended primarily for making color
transparencies with Kodachrome Professional Film or
color separation negatives. Although designed espe-
cially for color work, their use is by no means limited.
They are suitable for all types of photography. When
used at maximum aperture, the image size on the ground glass should not be larger
than about one-third the subject size. At small apertures these lenses perform
satisfactorily for almost all types of work, at lens-to-subject distances giving about
1 to 1 image size.

These lenses are exceedingly well corrected for all lens aberrations such as coma,
astigmatism, curvature of field, and spherical and chromatic aberration both lateral
and longitudinal. (See lens test on page 8.) The inner air-glass surfaces are treated
by a special process which reduces reflections. This increases shadow detail and
brilliance in black-and-white, and color purity in Kodachrome pictures. Under cer-
tain conditions, lens treating adds to the effective speed of a lens.

The Eastman Ektars /6.3 cover at full aperture an angle of 53° and at small
stops an angle of 64°. For example, the f/6.3, 14-inch lens covers adequately the
recommended negative size (8 x 10 inches) at maximum aperture with allowance
for full use of the rising and falling front and swing back. At apertures below f/16
its 64° covering power permits its use on an 11 x 14-inch camera but without
allowance for swing back or rising and falling front.

These four Ektar lenses are available in shutter or in barrel. The use of these
lenses for enlarging or projection printing is not recommended.

Lens Speed: f/6.3, marked apertures—f/6.3, f/8, f/11, f/16, /22, f/32, and f/45. In
barrel, the diaphragm setting ring has “click” stops. As each marked f-number
passes the index mark, a distinct click is heard and felt.

Focal Length, Recommended Negative Size, and Angle of View:

Recommended Angle of View

Focal Length Negative Size When Focused for Infinity
814 inches 216 mm. §:.x 7 " inches 3325 4i5°
10 inches 254 mm. 614 x 814 inches 36° x 46°
12 inches 304 mm. 8 x 10 inches 37° x45°
14  inches 356 mm. 8 x 10 inches 32° x 40°

Infrared Focusing: Extend lens after focusing critically for visible light by:
0.008 inch (0.2 mm.) for Eastman Ektar f/6.3, 814 in.
0.012 inch (0.3 mm.) for Eastman Ektar f/6.3, 10  in.
0.016 inch (0.4 mm.) for Eastman Ektar /6.3, 12 in.
0.031 inch (0.8 mm.) for Eastman Ektar f/6.3, 14 in.

Shutter Speeds:
- Ektar /6.3, 814 iz 1120015, 1 /10, 1/25; 1/505.1/100;-1/150:sec.; T, B:
Ektar £/6.3, 10 and 12 in.: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100 sec., T, B.
Ektar f/6.3, 14 inue1,2172, 1/5,:1/10, 1/25,.1/50 sec., T; B;
Diameter of Lens Board/ Mountl}ng Hole: . w;/ mm.
Ektarf6.3, 8 2 in. . 2 16 55
Ektar f/6.3, 10 in. | in shutter 250 67
Bltarif/68040s fine| 12230 L 970 3
Ektar /6.3, 14 in. in shutter 33§ 86
Ektar /6.3, 14 in. in barrel 33 81
Attachment Size:
Ektar £/6.3, 814 in.: 134 in., 44.5 mm., Ser. VII Attachments.
Ektar /6.3, 10 in.: 21§ in., 54 mm., Ser. VIII Attachments.
Ektar f/6.3, 12 in.: 214 in., 63.5 mm., Ser. VIII Attachments.
Ektar f/6.3, 14 in.: 254 in., 75 mm. Use Eastman 4-inch Adjustable Filter Holder.
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Depth of Field: For Critical Definition Ektar £/6.3, 81 in.

Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with
On 5x 7” Neg. £16.3 11 fl16 fl22 fl45
INF. 33° x 45° 193 to inf. 111 to inf. 76 to:inf. [.55. toinf, |27  to:inf.

200 feet | 117 x 163’ 98 to inf. 71 toinf. |55 toinf. |43 toinf. |24 toinf.
100 feet | 58’ x 82/ 66 to 208 53 toinf. |43 toinf. |36 toinf. |21 to inf.
50 feet | 29’ x 41’ 40 to 68 34 to 91 |30 to146 |26 toinf. |18 to inf.
25 feet'| 14/ x 20/ 22 to 29 20. to 32419 to 37 |17 to. 46 |13 . to inf.
15 feet 84 x4 14 to 16% 13 to 174 ['12% to 19 12 'to 121 93 to 34
10 feet 3 ¥ ? 11 8% to 11% $to 12 74 to 16

3 x 3 9 3
8 feet 43 x ‘ 1 to i 7% to |74 to 8% 7 to 2l i62tol 11
6 feet 3% x 3/ 5% to 1 5% to 3| S4to 63 3 to Eon| BRL o S
5 feet 24 x by 43 to 5% 4% to | 43to 53| 4%to 3| 43to 6%
4 feet 25 ot 240 33to 4% 3% to | 3%to: 43 2 to 4| 33to 4%
33 feet 1 x 2¥¢ 335to 3% 33 to 3| 33to 3% $to. 34| 3. to > 4
Depth of Field: [or Critical Definition Ektar £/6.3, 10 in.
Distance | Approximate DEPTH OF FIELD—IN FEET: Circle of Confusion, 2’ arc.*
Focused |Field Size with
On 6% x 84” Neg. fl16.3 fi1 f116 f122 fl45
INF. 367 x 46°. | 227 .toinf, 130 to.inf. |90 toinf. |65 .toinf. |32 to inf.

400 feet | 259’ x 339’ | 146 to inf. 98 to inf. 73 toinf. |56 toinf. |29 to inf.

200 feet | 129’ x 169’ | 107 to inf. 79 toinf. |62 toinf. |49 toinf. |27 to inf.
100 feet | 65’ x 85/ 70 to 178 57 toinf. |47 toinf. |39 toinf. |24 to inf.
50 feet 320w A2 41 to 64 36 to 81 32 .to 113 28 to 214 19 to inf.
25 feet 16/ %) 217" 223 to 28 21 to' 31 20:"to 35 18 to 40 14 to 117
15 feet Qi 19/ 14 to 16} 134 to 17 13- t0 18 12 to 20 10 to 28
10 feet 6 x' 8¢ % to 10% 1to 11 9 to 11} | 8%3to 12 7% to 14
8 feet Yx. 6 $to 84 74to 83| 73 to 31 7% to 3| 6%to 10%
6 feet 31 x y 5§to 63 S53to 63| 53to 64| S4to 63| 5ito i
5 feet 245 3/ 43 to 5% 43to 5% | 44to 54| 44to 54| 4ito 53
4 feet LG < 4 33to 4% 33to 43| 3ito 4% 3ito' 41| 3%to 43
33 feet 1 x  2¥ 34to . 3% 33to 33| 33to 3%| 3%ito 2] 31to 4
Depth of Field: For Critical Definition Ektar £/6.3, 12 in.
Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with
On 8 x 10” Neg. fl6.3 F fl16 fl22 fl45
INF. 37° 1%, 482 2l 2730 todnf. 156 to inf. 107 toinf. | 78 toinf. |38 to inf.
400 feet | 266’ x 332’ [162 toinf. |112 to inf. 85 toinf. |65 toinf. |35 to inf.

200 feet | 133’ x 166’ | 115 to.inf. 88 to inf. 70 toinf. | 56 toinf. |32 to inf.
100 feet 66" x 83! 73 to 158 61 to 278 52 toinf. |45 to 310 |28 to inf.
50 feet 33V x 4l 42 to 61 38 to 74 34 to94 |31 to139 (22 toinf.
25 feet 167 x 20/ 23 to- 27 21 to 30 20 to33. |19 to 37 |15 to 73

15 feet Q¥lix 124 14} to 16 134 to 17 13 to174 (124 to 19 11 te 25
10 feet (iols G 4 9% to 103 91 to 103 $tol11} | 8%to 12 8 to 14
8 feet Yx 5¥ $to 8% 4to 8% 3 to 8% 74 to 8% | 6%to 10}
6 feet 3% x T 5¢to 6% 53to 6} 5% to 6% $to 68| 5ito

5 feet 28" x 1 34/ 48 to 5% 43 to i 4%3to 53| 43to 51| 4ito 3
4 feet 2 x 24 3%to 4% 33to 4% 3%to 43| 33to 4% | 3ito 4}
31 feet 1 x 3 33 to 3% 33 to 3% 34to 34| 34to 33| 3ito 3%

Depth of Field: For Critical Definition Ektar £/6.3, 14 in.

Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with

On 8 x 10” Neg. f16.3 fi11 fl16 fl22 1145

INF. | 32° x 40° |318 toinf. |182 toinf. |125 toinf. |92 toinf. |45 toinf.
400 feet | 228’ x 285’ | 177 toinf. | 125 to inf. 95 toinf. | 74 toinf. |41 to inf.
200 feet | 113’ x 142’ | 123 to 540 96 to inf. 78 toinf. | 63 toinf. |36 to inf.

100 feet | 56’ x 71/ 76 to 146 65 to 220 56 toinf. |48 toinf. |31 to inf.
50 feet | - 28/ x' 3§’ 44 to 59 39 to 69 36 to84 |32 to110 |24 to 574
25 feet 4 x 237 to.. 20 22 ' to..:29 21 to'31 19 to 34 16 to .6l
15 feet 8lrax 1 10° 144 to 16 14 to 16} 134 to 17 13 ito 18 112 to- 23
10 feet 5S¢ ix 64! 9% to 10} 3 to 103 91 to 11 9 to. 114 | 84 to 13

8 feet 3 x 4¥ i to by 7% to 3 7% to 8% 7% to 83| 63to 9%
6 feet 24 x ¥ 5% to i 53to 64 53to 63| S54to 63| 5ito 3
5 feet 24 x 3 4% to P 4% to 5% 4%to 53| 43to 53| 4ito 3
4 feet s 1 L AN 1 3% to 1 3§to 43 3%to 4% | 33to 41| 32to 4i
33 feet 1 x Ay 3ito 3% 33ito 3% 34to 34| 33to 34| 3%to 2

The depth is not given for f/8 or f/32. For these openings depth can be estimated by comparison.

*This equals approximately f/1720, aind is for very critical definition and when extreme enlarge-
ments are to be made from the negatives. For normal work, the depth of field is greater.
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Specifications:

KODAK ANASTIGMATS £/4.5, 5% in.;
f/4.5, 6% in.; /4.5, 72 in.;

f/4.5, 8% in.; /4.5,10 in.; f/4.5,12 in.

These lenses, primarily intended for press, commercial,

and studio cameras, are remarkably fine lenses, covering fully the recommended
film or plate sizes at their f/4.5 maximum aperture. Every one of them gives very
good definition and satisfactory flatness of field. These lenses are recommended for
any type of work which requires the fine definition of an anastigmat and are
especially suitable for home or studio portraiture, architectural, landscape, and
sports photography. Lens corrections are maintained from infinity to about 4 sub-
ject size at f/4.5. At small stops these lenses perform satisfactorily for most work
at even closer range. These lenses are available in barrels, and lenses Nos. 32 to
36 in shutters.

Focal Length, Negative Size, Angle of View, and Attachment Size:

Recommended Amngle of View
Focal Length  Negative Size When Focused for Attachment Size
Lens in inches inches Infinity in. mm.

No. 31 514 3 x 4Y 33° x 42° 19¢ > :39.5 " ‘Ser. VI
No. 32 634 G G 35° x 43° 134 445 Ser. VII
No. 33 7% 5. xaq 3% 53 2 50.5 . Ser. VII
No. 34 815 Bl ixeed 33" x 50° 23% 60 Ser. VIII
No. 35 10 64 x 815 36° x 46° 25¢ 67 Ser. VIII
No. 36 12 8 =% 10 37%x45? B9 F BG5S G E

*Use Eastman 4-inch Adjustable Filter Holder.

Infrared Focusing: Extend lens from visual focus by:
.012 inch ( .3 mm.) for 5Y%-inch (No. 31) lens
.023 inch ( .6 mm.) for 63%-inch (No. 32) lens
.027 inch ( .7 mm.) for 71%-inch (No. 33) lens
.031 inch ( .8 mm.) for 8l4- and 10-inch (No. 34 and No. 35) lens
.047 inch (1.2 mm.) for 12-inch (No. 36) lens

Shutter Speeds:

No. 32 lens s 1241 /5,:1/10;.1/25, 1/50,,1/100; 1/150 sec., T,.B:
No. 33 and No. 34 lens: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100 sec., T, B.

No. 35 and No. 36 lens: 1, 1/2, 1/5, 1/10, 1/25, 1/50 sec., T, B.

Depth of Field: For Critical Definition No. 31 K. A. /4.5, 51 in.

Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with

On 31 x 41" Neg. fl4.5 fI8 fl11 f22 fl45
INF. 33° x:42° 195 to inf; 99 toinf. |72 toinf. |36 toinf. |17 to inf.
100 feet | 59’ x 77’ 63 to 234 50 toinf. |42 toinf. |27 toinf. 15 to inf.

50 feet | 28" x 38’ 394 to . {0 33 to101 |30 to 166 |21 to inf. 13 toinf.
25 feet | 14’ x 19’ 22 to 29 20 to 33 18 to 38 |15 to 83 |10 to inf.
15 ‘feet 8¥ x11’ 14 to 16 13 to 18 |12 to 19 |10f to 26 8 to 105

10 feet 54 x T4 3 to 103 9 to 11} | 8§to 113 | 73 to 14 63 to 23
8 feet 43’ x 5% 7% to 3 7% to 3| 74to 9 6% to 10% [ 53 to 15
6 feet 34 x 4¥ 54 to 3 53to 6% 4to 63| Sdto i1 44to 8%
5 feet 28 %34 42 to 1 43to 5% | 4%2to 53| 43to 5% | 33to 3
4 feet 205 % =03 3% to P 33to 43| 33to 41| 33to 43| 33to 3
331 feet 13 x 2¥ 33 to 3 33to 33 34to 34| 3i1to 3%| 2%to i

The depth of field is not given for f/5.6, f/16, or /32. The depth for these openings can be estimated.

*This equals approximately /1720, and is for very critical definition and when extreme enlargements
are to be made from the negatives. For normal work, the depth of field is greater.
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Depth of Field: For Critical Definition Ne. 32 K. A. f/4.5, 634 in.

Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with

On 4 x 5” Neg. fla.5 18 fl1 1122 f/45

INF. 350 x 422 203 toinf. [114 toinf. |83 toinf. |42 toinf. |20 toinf.
100 feet | 62’ x 78’ 67 to 200 53 toinf. |45 toinf. [29 toinf. |17 toinf.

50 feet| 31’ x 39’ 40 to 67 35 ‘to 89 |31 to126 |23 - to.inf. [ 15 to inf.
25 feet 157, %-18" 22 to 29 20 to 32 19 to 36 16 to 63 11. to inf.
15 -feet 0Lk 11" 14 to 16% 134 tos 17 123 to 18 11 to 24 8% to 58
10 feet (1 e 93 to 103 9% to 11 9 to 112 [ .8% to"13 63 to 20
8 feet 43’ x 5% 73 to 8% 7% to 3 7% to 3 6% to 10 54 to 13
6 feet 34 x 4¥ 53 to 6% 53 to. . 6% | .54t0 .6%4.| Bito. 7 43 to 8%
5 feet 23" x 3¥ 4% to 5% 4% to 1| 44 to 54| 44to 53| 4 to 63
4 feet 24 x 2¥ 3% to 3 33to 43| 33to 41| 33to 44| 33to 5
33 feet 1¥x 24 3% to 3 3% to 4| 34to 34| 3i1to 3% 3iito %

Depth of Field: For Critical Definition No. 33 K. A. f/4.5, 7V, in.

Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with

On 5x 7” Neg. fl4.5 /8 fi1 fl22 /45
INF. 37° x 53° 1239 -toinf. 134 to inf. 98 to inf. 49 to inf. 24 to inf.
200 feet | 113’ x 186’ | 109 to inf. 80 toinf. |66 toinf. |39 toinf. |21 to inf.
100 feet | 66’ x 93/ 70 to 172 58 to‘inf. | 50 toinf.. {33 to.inf. 19 to inf.
50 feet 33/, ox .46/ 42 to 63 36 to 80 |33 to 103 25 to inf. 16 to inf.
25 feet 165 x==23) 23 to 28 21 to "31 20 to 34 17 T torrS1 12 to inf.
15 feet 107 x: 13" 14 to 16 134 to 17 13 ‘1o 18 11 1o 22 9 to 40
10 feet 6} x ¥ 91 to 103 9% to 11 94 to 113 | 83 to 124 | 7.to 17
8 feet 4¥ x 6% 73 to 8% 73to 8} | 7% to 3| 6}to 41 6 to~12
6 feet 4% 8 4 to i 53to 63| 5%to £ 5% to 6% | 4%te; 8
5 feet 3V x 4¥¢ 4% to 5% 43to 51| 43to 5% | 43to 53| 4ito 6}
4 feet 24 x 3 33 to 4% 3¢to 4% | 3ito 4% 4to 44| 34to 44
3} feet 1¥'x $’ 33 to 3% 34to 345 S4to ¥ gl 3bto 3% 37 ko 4

Depth of Field: For Critical Definition Ne. 34 K. A. f/4.5, 81/, in.

Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with

On 5 x 8” Neg. fl4.5 f/8 fi1 fl22 fl45
INF. 332 x .50% - 27L :to inf. 152 to inf. 111" to inf. | 55 to inf. 27 to inf.
200 feet | 117/ x 187’ | 115 to inf. 86 to inf. 71 toinf. | 43 ‘toinf. | 24  toinf.
100 feet | 58’ x 93’ 73 to 158 60 to 292 53 toinf. |36 toinf. |21 to inf.
50 feet | 29’ x 52/ 42 to 61 37 - to.-7§ 34 to 91 26 to inf. 18 to inf.
25 feet 14% x 23/ 24 to 27 21% to .30 20'cto 32 17 to 46 13 ‘to inf.
15 feet 84''x 134 14} to 163 131 to 17 13: to 174112 to 21 93 to 34
10 feet 54/ x 1 8% 9% to 103 9% to 10% 9. -to11 83 to 12 7% to' 16
8 feet 43’ x 6§ $to 8% £ to 3 7% to 8% Toto.- 94 6 to 11
6 feet 3 x 5 5% to 3 $to 6% 58to 63| Sito 63| 5 to 7%
5 feet ¥ x 4 4% to 3 43 to 5% 43to 5} | 43to 54| 43to 63
feet 20 x ¥ 3% to 3 33to 4% 33to 41| 33to 43| 33to 4%
3 feet 14/ x -  2¢. 34to 3% 3ito 3% IE'to. 3%l 34 ta.. 34 3 to 4
Depth of Field: For Critical Definition No. 35 K. A. f/4.5, 10 in.
Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with
On 6} x 8}” Neg. fl4.5 118 fi11 f122 /45
INF. 36° x 46° | 318 toinf. [179 toinf. |130 toinf. |65 toinf. |32 toinf.
400 feet | 259’ x 339’ | 175 toinf. | 124 to inf. 98 toinf. | 56 toinf. |29 to inf.
200 feet | 129’ x 169’ | 128 to 550 95 to inf. 79 toinf. |49 toinf. |27 to inf.
100 feet | 165! x. 85’ 78 to 144 64 to 226 57 toinf. |39 toinf. |24 toinf.
50 feet 320 ix 420 43 to 59 39 to 69 36 to 81 28 to 214 19 to inf.
25 feet 167 x 21 23 ‘to. 27 22 to 29 21.:t0.31 18 to 40 14 to 117
15 feet Qs i) 144 to 16 134 to 163 135 to 17 12 to 20 10 to 28
10 feet 0lax 8/ 91 to 103 9% to 10% 91 to 11 83to 12 4| 73to 14
8 feet ' x 6 73 to 1 7% to P 74 to 84| 7% to 2| 6%to 103
6 feet 3 x ;34 53to 6} 5% to 3 53to 63| 53%to 4| 5% to 3
5 feet 2§ x 4 4% to P 43 to 5% 43to 51| 43to 53| 4ito 3
4 feet 2L x 2% 3% to i 33to 4% 3¢to 43| 33to 41| 34to 44
33 feet $'x ¥ 33to 3% 3% to 3 34to 33| 3%to 4 k=34 tq. -4

The depth of field is not given for /5.6, f/16, or f/32. The depth for these openings can be estimated.
*This equals approximately f/1720, and is for very critical definition, and when extreme enlarge-
ments are to be made from the negatives. For normal work, the depth of field is greater.
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Depth of Field: For Critical Definition No. 36 K. A. f/4.5, 12 in.

Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2/ arc.*
Focused |Field Size with
On 8 x 10” Neg. f14.5 118 i 1122 1145
INF. 37 x 2457 ..{ 382 ito inf. 2155 ¢o inf. 156 to inf. 78 to inf. 38 to inf.

400 feet | 266’ x 332’ | 185 to inf. 140 to inf. 112 toinf. |65 toinf. |35 to inf.
200 feet | 133/

x 166’ | 135 to 425 | 110 to inf. 88 toinf. |56 toinf. |32  tguinf.
100 feet 66/ % "33’ 81 ‘to 135 68 to 187 61 to 278 |45 ‘to 310 |-28%Ecint.
50 feet 33 x4l 45 -to. 57 41 to 65 38 to 74 |31 to 139 22 to inf.
25 feet 167 x< 20/ 24 to 26 22 to 28 21 to 30 19::.tg:37 15 o738
15 feet (F e a5 g 14} to 153 14 to 163 134 .to 17 123 to 19 11 to 25
10 feet (e el 9% to 101 91 to 102 9% to 10§ | 8%to 12 8 to 14
8 feet 43 x 5§ 7% to 4 72 to , 8% 75to 83| 7% to 2| 63%to 10}
6 feet 3t x 4y 5% to 3 54 to 6% 5% to 4| 54 to $ | S5%to
5 feet 280°x 5 34¢ 43 to 5% 43 to 3 43to 5% | 4ito 3| 44 to 5%
4 feet 2ex 3/ 32to 4% 33to 41 33to 43| 33to 4i| 3%fto 43
3% feet 3% ¥ 3ito 3% 33to 3% 33to 33| 3ito 4| 3ito 3%

The depth is not given for /5.6, /16, or /32. For these openings depth can be estimated by comparison.

*This equals approximately f/1720 and is for very critical definition and when extreme enlarge-
ments are to be made from the negatives. For normal work the depth of field is greater.

Specifications:

No. 70 KODAK ANASTIGMAT £/7.7, 8 in.

This lens, primarily intended for the Eastman 2D View
and other 5 x 7 cameras, is of the symmetrical, air-
spaced type which retains its corrections to a high
degree when used for extreme close-ups. It gives
extremely sharp definition over the whole field for all
subject distances at maximum lens aperture. This lens
is supplied in a Kodak No. 2 Supermatic Shutter.

Lens Speed: f/7.7, marked apertures—f/7.7, f/11, f/16, f/22, f/32, and f/45.
Focal Length: 8 inches, 203 mm., Back Focus 714 inches, 190 mm.
Infrared Focusing: Extend lens .016 inch (.4 mm.) from visual focus.
Negative Size: 5 x 7 inches.

Angle of View: When focused for infinity, 35° x 47°.

Shutter Speeds: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/200, 1/400 sec., T
delayed-action release, and blade-arrester.

Diameter of Lens Board Mounting Hole: 115 inches (38 mm.).
Attachment Size: 1% in., 33 mm., Ser. VI Attachments.

’ B’

Depth of Field: For Critical Definition No. 70 K. A. f/7.7, 8 in.

Distance | Approximate DEPTH OF FIELD—IN FEET. Circle of Confusion, 2’ arc.*
Focused |Field Size with
On 5 x 7” Neg. Fl7T fi f/16 f/22 1145
INF. 35° x 47° | 149 to inf. 104 toinf. |72 toinf. |52 toinf. |26 toinf.
200 feet | 124’ x 174’ 86 to inf. 68 toinf. |53 toinf. |41 toinf. |23 to inf.
100 feet | 62’ x 87’ 60 to 304 51 toinf. |42 toinf. |34 toinf. |21 to inf.
50 feet 31" x 43’ 37:'to. 15 34 to 96 |30 to 165 26 to inf. 17 to inf.
25 deet || 15 tx* 21" 21 to: 30 207 to 33" |18 . to-38 |17 to 48 |13:'to inf.
15 feet §ox 124/ 14 Yo 17 13 ito 18 123 to 19 114 itor 21 9% to 36
10 feet 53’ x 8% 3to 10% 9% to 11} | 83to 11| 8ito 123 | 7ito 16}
8 feet 4% x 6% 74 to 8% 4 to % <7t to: 19 6¢to 9% | 6%to 1132
6 feet 3¥'x 4¢ 5% to 1 5% to 4| 54to 63| S4to 6%| 48to 8
5 feet 24 x o 43 to 1 43to 53| 4ito 5% | 43to 54| 4ito 6%
4 feet xS0y 33 to 3 38to 43| 33to 41| 33to 41| 33to 4i
33 feet 13l i 747 33 to 3 33to 33| 33to 3% 34to 33| 34to 4

The depth is not given for f/32. For this opening depth can be estimated by comparison.

*This equals approximately f/1720 and is for very critical definition and when extreme enlarge-
ments are to be made from the negatives. For normal work the depth of field is greater.
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Kodak Lenses Supplied Separately in Shutters or Barrels for Use on Commercial, Portrait, Press,

View, and Reflex Cameras with Interchangeable Lens Boards

Diameter of

Focal |Back|Recommended| Angle of View | Kodak | godak | Lens Board |Over-All
Available Length | Fo- | Maximum when focused | Adapter | [ong | Mounting | Length
LENS i cus Negative for “inf.” with | Ring Size Attach. Hole of Lens
— Size recommended Ser. Mount
in. |mm.| in. inches Negative Size | in. | mm. in. mm. inches
Kodak Ektar f/4.5, 101 mm.| No. 1 Supermatic Shutter | 4 | 101 | 3} 2% x-3% 32%9:x:45° 1313138 VI 13 35 1
Kodak Ektar f/3.7, 105 mm.| No. 2 Supermatic Shutter | 4% | 105 | 37%s 21 x 3% 317 x42° 1} |38 VI 13 35 115
Kodak Ektar fl/4.7, 127 mm.| No. 2 Supermatic Shutter | 5 127 | 4%s 3ix 4% 36° x 46° 13 | 38 VI 1} 38 132
No. 31 Kodak Anastigmat f/4.5, 5% in. Barrel only 53140 | 5 3ix 4% 33°x42° 1%6 | 39.5 VI 1% 47.5 136
: gz No. 3 Ilex Univ. Shutter 63 | 161 5% 4 x0h 35°%x43° 14 | 445 VI 2 50.5 13
Rog. 92 Kodek Apasbimuni L. Ob I e 6161 58 | 4 x5 35°x43° |14 445 | VII | 2% | 53 ko
: eC No. 4 Ilex Univ. Shutter 73 |1 190 | 6% Saxq 37°x.532 2 50.5 VII : 67 196
No::33 Kodak Anastigmat fid 5. (I3 tn ol pos el 75190 63| 5 x 7 37°x53° |2 |505| VII | 23 | 60 13
No. 70 Kodak Anastigmat f/7.7, 8 in. | No. 2 Supermatic Shutter | 8 | 203 | 73} il T | 35° x 47° 1916 | 33 VI 13 38 1}
A 24 No. 3 Ilex Univ. Shutter 83 | 216 % Sl 33°x:45° 1§ | 44.5 VII 2%6 | S5 13
Hestman) ki 6.3, B | 8i|216| 73| 5 x 7 33°x45° |1} |445| VII | 2% | 55 11
& T No. 4 Ilex Univ. Shutter 831|216 | 73 Sax 18 33°x:50% 23 | 60 VIII 3 67 3
Mrest Babkiaslonat ot i g e 8i|216| 74 | 5 x 8 33°x50° 2§ |60 |vIIl | 2} | 67 s
. No. 4 Ilex Univ. Shutter 10 1254 | 9% 63 x 8% 36° x 46° 2} | 54 VIII 3 67 2416
Fastman Bktar OB 0 in | 10 |254| of | 6ix 8i 36°x46° |21 |54 | VI | 2} | 67 2o
: : No. 5 Ilex Univ. Shutter |10 | 254 9 6% x 83 36° x 46° 2§ | 67 VIII 3 86 2%
oGOk Bedak Deviab g W % o 10 |254| 9 61 x 8} 36°x46° [2¢ |67 | VI | 2§ | 73 2
: No. 4 Ilex Univ. Shutter 12 304 | 11 8 x10 37° x 45° 2% 1°63.5° VIII 2% 73 23
Easman Betar o3 plean hpet e 12 | 304 |11 8 x10 37°%45° |23 (635 | vIIl | 2§ | 73 21
£ : 5. 12 in. | No. 5 Ilex Univ. Shutter |12 |304 [ 10§ | 8 x10 37°x45° |33 |855| —* | 33 | 86 2%is
No: 30 Kocak Anastigmatfft.5. 12wan. | nica) 12 304 10§ | 8 x10 37°x45° |37 |855| —= | 33 | 92 2%
& No. 5 Ilex Univ. Shutter 14 | 356 | 123 8 x 1) 32° x 40° 21%¢| 75 —* 33 86 21316
Eastman Bktar Jlo ltin it 14 [356(12i | 8 x10 32°x40° |25 75 | — | 3% | 81 21556

Kodak No. 1, and No. 2 Supermatic (pre-setting): 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/200, 1/400, T, B, with Blade Arrester and built-in delayed-action release—
Ilex Universal (self-setting) No. 3: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100, 1/150, T and B; No. 4: 1, 1/2, 1/5, 1/10, 1/25,-1/50, 1/100, T and B

No. 5: 1, 1/2, 1/5, 1/10, 1/25, 1/50, T and B—
*Use Eastman 4 in. Adjustable Filter Holder.




. £/4.5, 51 mm., and
£/5.6, 50 mm.

.. S. f/4.5, 100, 101,
and 127 mm.

£/6.3,105 & 130 mm.

LENSES ON KODAKS

KODAK ANASTIGMAT SPECIAL f/3.5, 50 mm. (as
used on Kodak 35)

Aperture Range: f/3.5 to f/16. Negative Size: 24 x 36 mm.
Infrared Focusing: Turn focusing scale counterclockwise by 0.25 in.*
Shutter Speeds: 1/10 to 1/200 sec., T, B, and delayed-action release.
Attachment Size: 114 in., 31.5 mm., Ser. VI Attachments.

KODAK ANASTIGMAT f/4.5, 51 mm., and f/5.6,
50 mm. (as used on Kodak 35)

Aperture Range: f/4.5 or f/5.6, respectively, to f/16.

Infrared Focusing: Turn focusing scale counterclockwise by 0.17 in.*

Shutter Speeds: f/4.5 model: 1/25 to 1/150 sec., T, B, and delayed-

action release. F/5.6 model: 1/25 to 1/100 sec., T, and B.

Negative Size: 24 x 36 mm.

Attachment Size: f/4.5-114 in., 31.5 mm., Ser. VI Attachments.
f/5.6-134 in., 33 mm., Ser. VI Attachments.

KODAK ANASTIGMAT SPECIAL f/4.5, 47 mm. (as
used on Kodak Bantam)

Aperture Range: f/4.5 to f/16. Negative Size: 28 x 40 mm.
Infrared Focusing: Turn focusing scale counterclockwise by 0.15 in.*
Shutter Speeds: 1/25 to 1/200 sec., T, and B.

Attachment Size: B in., 23.5 mm., Ser. V Attachments.

KODAK ANASTIGMAT SPECIAL f/4.5, 100 mm., 101
mm., and 127 mm. (as used on Kodak Monitors and
Kodak Vigilants)

Aperture Range: f/4.5 to f/32.

Infrared Focusing : Turn focusing scale counterclockwise by 0.16 in.*

Shutter Speeds: 1 to 1/400 sec., TT, B, and delayed-action release.

Negative Size: 100 mm. and 101 mm.—214 x 314 inches. 127 mm.—

214 x 414 inches.

Attachment Size: 100 mm.—114 in., 31.5 mm., Ser. VI Attachments.
101 mm.—1 % in., 33 mm., Ser. VI Attachments.
127 mm.-114 in., 38 mm., Ser. VI Attachments.

KODAK ANASTIGMAT /4.5, 103 mm. and 126 mm.
(as used on Kodak Monitors and Kodak Vigilants)

Aperture Range: f/4.5 to f/32.

Infrared Focusing: Turn focusing scale counterclockwise by 0.14 in.*

Shutter Speeds: 1/10 to 1/200 sec., Tt, B, and delayed-action release.

Negative Size: 103 mm.—214 x 314 inches. 126 mm.—214 x4 14 inches.

Attachment Size: 103 mm.—-114 in., 31.5 mm., Ser. VI Attachments.
126 mm.—114 in., 38 mm., Ser. VI Attachments.

KODAK ANASTIGMAT-f/6.3, 105 mm. and 130 mm.
(as used on Kodak Vigilants)

Aperture Range: f/6.3 to f/32.

Infrared Focusing: Turn focusing scale counterclockwise by 0.19 in.*

Shutter Speeds: 1/25 to 1/100 sec., T, and B.

Negative Size: 105 mm.—214 x 314 inches. 130 mm.—214 x4 14 inches.

Attachment Size: 105 mm.—114 in., 31.5 mm., Ser. VI Attachments.
130 mm.—114 in., 31.5 mm., Ser. VI Attachments.

*This correction from the visual focus represents a working average for distance

settings from 8 feet to Infinity.

14T is omitted on Kodak Monitors.
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. A. f/1.6, 50 mm., f/2.7, 63 mm., and

f/2.7, 102 mm.

S

&

A. I/4.5,“7G mm.,, f/4.5, 114 mm., and

/8.5, 152 mm.

LENSES FOR CINE-KODAK—16 MM.

KODAK ANASTIGMAT:

f/1.9, 25 mm. This high speed lens of normal focal length is the ideal
all-purpose lens, able to cope with extremely poor light conditions.
Angle of View: 21.5° x 16.2°. Focusing Range: Inf. to 2 ft.
Attachment Size: W Mount or 11§ in., 27 mm., Ser. V Attachments.

f/2.7, 15 mm. This wide-angle lens includes a greater picture area
from a given position than any other Ciné-Kodak lens. This is especially
useful for photography in close quarters.

Angle of View: 34.0° x 25.7°. Focusing Range: Inf. to 6 inches.
Attachment Size: 1% in., 39.5 mm., Ser. VI Attachments.

/3.5, 20 mm. A moderate speed lens for home movie cameras designed
for simplicity in operation.

Angle of View: 26.5° x 20.0°. Focusing Range: Fixed Focus.
Attachment Size: Z Mount.

f/3.5, 50 mm. ' This lens gives twice the image size as compared with
the normal focal length. Its speed is ample for general photography.
Angle of View: 10.9° x 8.1°. Focusing Range: Inf. to 214 ft.*
Attachment Size: 11 in., 27 mm., Ser. V Attachments.

f/1.6, 50 mm. This long-focus lens gives twice the image size of the
25-mm. lens and, because of its unusual speed, is especially useful for
sport and similar pictures under extremely poor light conditions.

Angle of View: 10.8° x 8.1°. Focusing Range: Inf. to 2 ft.*f
Attachment Size: Ser. VI Retaining Ring, Ser. VI Attachments.

f/2.7, 63 mm. This long-focus lens will serve best when medium tele-
photo effects under unfavorable light conditions are desired.

Angle of View: 8.7° x 6.5°. Focusing Range: Inf. to 114 ft.*
Attachment Size: 134 in., 33 mm., Ser. VI Attachments.

f/4.5, 76 mm. A telephoto lens giving an image size three times larger
than the one obtained with a 25-mm. lens.

Angle of View: 7.2° x 5.4°. Focusing Range: Inf. to 334 ft.*
Attachment Size: 114 in., 27 mm., Ser. V Attachments.

f/2.7,102 mm. This fast long-focus lens is especially useful when light
conditions or fast shutter speeds call for a large lens aperture.

Angle of View: 5.4°x4.1°. Focusing Range: Inf. to 414 ft.*
Attachment Size: 184 in., 46 mm., Ser. VII Attachments.

/4.5, 114 mm. This telephoto lens will serve well where
lens speed is not a prime consideration.

Angle of View: 4.8°x 3.6°. Focusing Range: Inf. to 414 ft.*
Attachment Size: 13 in., 33 mm., Ser. VI Attachments.

f/4.5, 152 mm. This telephoto lens gives a six times
larger image size than that obtained with a 25-mm. lens
and is especially useful when large image size at great
distances is essential.

Angle of View: 3.6° x 2.7°. Focusing Range: Inf. to 10 ft.*
Attachment Size: 1% in., 39.5 mm., Ser. VI Attachments.

*With cameras having a Reflex Focusing or an Accessory Focusing
Finder, it is possible to focus this lens much closer after lifting a
plunger or removing a screw.

1This lens has a depth of field indicator.
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Table of Field Sizes for 16 mm. Ciné-Kodak Lenses

Kodak Kodak Kodak Kodak Kodak Kodak Kodak Tele- Kodak Kodak Tele- | Kodak Tele-
Name Anastigmat | Anastigmat | Anastigmat | Anastigmat | Anastigmat | Anastigmat | photo Anast. Anastigmat | photo Anast. | photo Anast.
f13.5, 20 mm. | /2.7, 15 mm. | f/1.9, 25 mm. | f/1.6, 50 mm. | f/3.5, 5.0 mm. | f/2.7, 63 mm. fl4.5, 76 mm. | /2.7, 102 mm.|f/4.5, 114 mm. f/4.5, 152 mm.
(6 in.) (3 in.) (1 in.) (2 in.) (2 in.) (23 in.) (3 in.) (4 in.) (4% in.) (6 in.)
Fixed Focus Focusing Mount
raosular | g6.5%x 2000 L 3400 22577  zisexde2e | toscxsc | 100 xsat Fartxes [ratxsae | sarvare | annas ) sotx g
Field at Inf. '
Field Size
Distance* |Width |Height|Width |Height|Width |Height|Width |Height|Width |Height|Width |Height|Width |Height|Width |Height|Width Height|Width |Height|
to subject | ft. in. | ft.in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. [ ft. in. | ft. in. | ft. in. | ft. in. | £t. in. | ft, in.
400 feet GrakEr Tteoch Easin] e ¥ | ani o et e e sl e ol ot rumr apted et apidll e e o= e ARG PODREC S R 0 (R | e By e T O
200 feet EEETah i) i RS st e mOB R Dractaeait forad el it ) S mml e Eeb il s acnonid bl | 50 et i 7 Sl B £ Vol N K /MR o VD B0
100 feet B e (e o e e e ool Popsumoant 1 L gl b B D U BT T A e el il B ) e SR B0 RS U S DR (R SR B 0 e e W
50 feet 236177f;—-19—14295%7195%71775863%4848%3642313123%
25 feet 11989%**——95%714%36%48%36%392103123%24192%16%1611%
15 feet 7 L SLUT Y e R S D I (0 il O TR TR B 0 O ST § R 3 (R R v ) 0 e 1 8} 1101 431 431 3| 1 23|— 103|— 103|— 73
12 feet bl rnilen o b o2 ] e esiee A e i) RS B O ey el RE Y BRSBTS | e D TR M 6%
10 feet 383 6 =030 12 O ta0d 405 0 a1 S#d 13 1 24— 103 10% 83— 93— 6f— 63— 5
8 feet 3.9 293 4 1033 A3 —| 2 3 6 |1 131 531 131 24— 10§|— 113|— — 8%|— 63— 7i— 53— — |— —
6 feet 2.: 932~ 141°3 2 8312 3|1 8|1 13— 103| 1 t— 9%f— 103|— 7i— 8i— e6i|— 63— 43— 54— 33— — [— —
Siifeet i le=e— Je o == 30 OR (0 w3l == — |~ Ui— 83— 10f|— 84— 8i— 64— 6i— 5 |— 53— 3i— 4i|— 33— — |— —
dffeet l— = b sl = =10} H— 9%— M——|——|— 6|— 44— a}|— 3|— —|— —|— — |- —
41 feet Il et i ot el @t paiasad nophen ! e Ree ool ol el enlies ¥ e e conlEnlE oo Bl Hl SR N SRS |} TR - R I R B
4 feet 1.103] 1 -af 2> 53 A O3] 1 USH A H 0 =B 6h— Bfj—— 6¥[E— -6F— sp = 51— apfes ek [ fon g O SRS
33ifeetini—u—2 T e o e W O e T S WA T e o s e | P ] | S i 3
Field Size—distance settings less than 1 ft.
3pfeet |— — |— — |— — |— — |— — |— — |— 7f— S5f— 7}|— S§— — |— — |— — |— — | Kodak Anastigmat £/2.7, 15 mm. (34 in.)
3 feet |1 51 #1981 a1 13} —‘topl— e2f— S| edl— a3l s |— a3 |-
% = N Tl e e B S R | oo et e e el T R L | BT Width Height
to subject ft. in. ft. in.
o xS v s O a9 B s B e e . E
25 feety’ |- === I i e | s s e b et i gt | el (i 10 inches phs 534 e 4y
tfeet |- — | — b= t0f i — - b e S b b ol o oimches | — S | = 3%
inches o = 31
13 feet __***9,* 6§__7—77_-—7__7_*_**___ 7 inches = 42 — 3A
ot nlmmlsl Al mln b Eeacibe - lmatle e ks i Al s . ang | =

*Distances measured from front of camera for all lenses except f/1.6,

50 mm. lens, for which they are measured from

the engraved focusing line on the lens barrel.




DEPTH OF FIELD TABLES FOR 16 MM. CINE-KODAK LENSES

The distances given in the following tables are measured from the front of the camera
except for the Kodak Anastigmat f/1.6, 50 mm., for which they are measured from
the engraved focusing line on lens barrel.

The depth of field for f-numbers not given or for intermediate diaphragm settings
can be estimated by comparison.

“inf.” is the abbreviation for “infinity.”

Depth of Field: Kodak Anastigmat /1.9, 25 mm. (1 in.)
Distance On 16-mm. Ciné-Kodak. Circle of Confusion, 1/1000 inch
Focused /1.9 f12.8 fl4 f15.6 f18 fl16
2 ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. | ft.in. to ft. in.
INF. 44 —linf. 30 —linf. 21" —Jinf. 15 —|inf. 10 6 |[inf. 5 3 linf.
50 feet | 23 —|[inf. 18 8 |inf. 15" -—=—linf; 11 6 [inf. 8 7 |inf. 4 9 |inf.
25 feet | 16 —| 58 —| 13 7 |155 —| 11 4 |inf. 9 4 [inf. T w5 Hnt, 4 4 |inf.
15 feet 11:2 23 —]10° —|'30—] 8 9 |54 —] 7.6 |inf, 0 2 Ainf. 311 finf.
10 feet 8 2 (13— 7 6|15—| 6 9|19— 6 — 30— 5 1 (240 355 linf
8 feet 6 9 99 6 4 [ A1 —] 549 e 3Tl 5 2R g 4.6 134 —] 3 2 linf.
6 feet 93 — 8 ]G 4 8 85 4 3 10— - 53:10: 14 —1 .- /2> "9 _linf,
4 feet 3 8 45 36 47 3 4 R AR 56 214 66 2.3 17 —
3 feet 210 3.3 2.9 34 2 7 36 2.6 39 2 4 42 .11 7 —
2 feet 1711 2.8 110 22 110 22 1249, 24 1 8 26 5 353
Depth of Field: Kodak Anastigmat /2.7, 15 mm. (33 in.)
Distance On 16-mm. Ciné-Kodak. Circle of Confusion, 1/1000 inch
Focused 2.7 fl4 £15.6 f/8 fi11 fl16
On ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. to ft. in.
INF. 12 —|inf. 8 —linf. 5 9 linf. 4 —linf. Jri==lint, 25 —=hinf!
15 feet | 6,8 linf. 5.:3-inf. 4 2 |inf. 3. 2" ]inf, 26255 AL 1 9 (inf.
8 feet | 410 | 24 —| 4 —linf. 3 4 |inf. 2.8 dinfs 22, limf: 127 Jint,
6 feet | 4 — 12 —[ 35 | 23 —| 3 ~—linf. 2 5 |inf. 2. =inf: 1 6 |inf.
5 i-feet>|3 17 8 17].3'1°"13. —[228 | 38 ~—{52 3 |inf. 110 |inf. 1.5 |inf:
4 feet |3 —| 6 —| 2 8 8 —| 2 4|13 —| 2 —linf. 1 8 |inf. 1 4 |inf.
3 feet [ 2 5 Aok 4:9 1.2 — 613 [ 19121 15 6 linf. 1 2}inf.
23 feet | 2 1 31251141 37 1.9 45h 16 6 711 4|17 —| 1 1ilinf.
2 feet | 1 9 28805 7 2°-8.1' 1.6 B =] 4 7 B il . 6 4 1 —linf.
13 feet | 1 4 L8l 13 13085152 2 = Tan] 2 511 = 3 1]—104 6 —
13.feet |15 141 211 50T 1 611 — 1 7 |—114 1 9 |—104 2 2| — 94 3 1t
1 foot [— 11 11 |]—10% 1 14— 10% 1 2 |— 94 1 4= 9 1,6 | — 8% 1°t1
10 in. |— 93 —10%}— 9| —11 |— 83 —113}— 8} 1 —|— 8| 1 2| — 7| 175
9 in. . [— 84 — of— 83 — o3}— 8| —10%f— 74 —11|— 73| 1 =] — 63 1 2
8 in. |— 74 — 84— 74 — 84— 7H — 9 |— 7| — o4|— 6ff —10| — 6| 1
7 in. |— 64 — 7H— 64 — 73— 6% — 73— 631 — 8'|— 6| — 83| — 53 —10
6 in. |— 53 — 6il— 53| — eil— 53 — 64— s} — 63— 53 — 7| — 57| — 73
Depth of Field: Kodak Anastigmat /3.5, 20 mm. (1} in.)
Distance On 16-mm. Ciné-Kodak. Circle of Confusion, 1/1000 inch
Focused FI355 fl4 f15.6 fI8 fl11 fl16
On ft.in. toft.in. | ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. [ ft.in. toft.in. | ft.in. to ft. in.
Fixed Focus| 7 8 | inf. 702 1 ok B R Ll 4 8 | inf. 3.9+ int, 297 inf.

Depth of Field: Kodak Anastigmat £/1.6, 50 mm. (2in.) and /3.5, 50 mm. (2 in.)

Distance On 16-mm. Ciné-Kodak. Circle of Confusion, 1/1000 inch
Focused f1.6 112 f13.5 f15.6 fl11 fl22
On ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. | ft. in. to ft. in.

INF. |210 —inf. 168 —linf. 95 —linf. 60 —/inf. 30 —linf. LS5 w—linf,

100 feet [ 68 —|190 —| 63 —(250 —|48 —|inf. 38 —linf. 23 —linf. 14 —inf.

50 feet | 40 —| 66 —| 38 —| 71 —|33 —|105 —|27 —|310 —|19 —linf. 11. 6. linf.

25 feet]| 22 —| 28 — 22 —( 29—|20 —| 34 —|17 6 | 43 —|14 —}150 —| 9 6 |inf.

15 feet| 14 —| 16—| 13 9 | 166 |13 —| 18 —|12 —| 20 —[10 —| 30 —| 7 6 |inf.

10 feet 9 6] 106 D6 1110:8+ 9 1 11 2.1 864 12 |7 6:1°45 . —] -6 —| 30 —
8 feet 1.8 84 Tisil 84 |7 35 o T S R e T e e B s SR B
6 feet 510 62 579, 63158 6 4156 G 8] 8=l ¥y e 4 4|10 —
5 feet 4103 513 410 521410 5. 37| Ay 57 514423 R [ ) 5
43 feet 4 5 47 4 4 48 | 4 4 4 9(4 2 410 | 311 o3 36 6 4
4 feet 31 41 3103 4 %[ 310 4.2+ 3.9 43136 4 7 3 2 545
33 feet 3.°5%-.363 .35 37 3 4 3. 81]:84:3 349 Sk 311 211 4 6
3 feet 2 118 =3 #2214 342108 320k 302 F2lY 3 4 2.6 3 -9
23 feet 2 5%  -26%]:2 5} 26425 R AL b L R Y S e 2.9 22 3
2 feet 11132 #1113 2 3 143 2 -3 111 2.7 1104 2 14 1 9 20 .3
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Depth of Field:

Kodak Anastigmat /2.7, 63 mm. (21 in.)

Distance On 16-mm. Ciné-Kodak. Circle of Confusion, 1/1000 inch
Focused JId fl4 /5.6 fI8 HHA fl22
i ft.in. toft.in. | ft.in. to ft. in. [ ft.in.toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft. in.
INF. 193" =linfe 130 —linf. 93 —inf. 65 —=linfs 47 inf. 24 —|inf.
50 feet | 40 —| 67 —| 36 —| 81 —|32 —[108 —|28 —[216 —|24 —l|inf. 16 —l[inf.
25 feet| 22 —| 29— 21 —| 31 —20 —| 3¢ —[18 —| 40 —|16 —| 52 —|12 —linf.
15 feet | 14 "1 162 L1357 - 16:1% 11211 1711 {12 2 |19 5 115 ['22 —[.9 3 |- 41 —
10 feet 961106 941010710 1,9 = P1=8al 8.8 | 11.10']:8. 4142 8.7 —|:17"4

8 feet 7 8 84 7.6 8 6 il S 8.8 1.7 1 L2 1 § 611 9. 7]6 —| 12—

6 feet 59 63 59 642" 50T 51586 6. 7154 610 | 410 &

5 feet 411 51 410 5. 27149 5 3 8 S &7 S0 |54 2 6 4

4 feet 314 41 311 4 171=3:10 421310 43 138 4 413 6 410

3 feet 2.0 1% -3 42114 3 Z: 11 3 1% 2103 3 14| 210 324 2. BE<3 75

23 feet 2 okh 2 Gel 2 REl 2 6412 § 2 631 2 5 25 T2 ARl 2 7HR2 3% 294

2 feet |'iacaadlen i1 a3l 2 RSO TR T RS | B (R R | e

1} feet S R T e R N s 168 1. 6311 S8 1631 1.54 1 63l 1 5 157

Kodak Anastigmat /2.7, 102 mm. (4 in.)

INF. |494 —inf. 332 '—|inf, 238 —| inf. 167 —l|inf. 121 —linf 61 —]|inf.
200 feet (142 —|336 125 —|[500 —|109 —[1250 —| 91 —/inf. 75 - —linf. 47 —linf.
100 feet | 83 —|125 —| 77 —|143 —]| 70 —| 172 —| 62 —[250 —| 55 —|576 —|38 —linf.

50 feet | 46 —| 56 —| 44 —| 59 —| 41 —| 63 —| 38 —| 71 —| 35 —| 85 —[27 —|286 —
25 feet | 2310 | 263 | 23 4| 27—| 22 8 28— 2110 | 29 6 | 2010 | 31 7 |178 | 42 —
15 feet | 146 | 156 | 14 4 [ 158 | 14 1 16— 1310 ( 16 6 | 13 5 | 17 1 [12 —| 20 —]
12 Adeet Jol 1" 8 o 2edil ¥l 7l 12081 4148 12 71414 20012 11 )10 11 443" 4 10— 15 =]
10 feet 921071 416:7 9:.9" 15103 9T 105 95510 7 9 31011 | 87 | 12 —]

8 feet 11 81 710 82 7.9 83 T 8 4 7 6 8.6:].7.1 9.2

6 feet S11 61 511 61 510 614 5 93 6 23 5 83| 6 33| 56 O

5 feet 4114 5 3| 411} 5 3| 4103 513 410 5 13| 4 93| 5 23| 48 5.9

43 feet 4 53| 463 4 5% 463l 4 5 47 4 43| 4 73 4 4 4 8 | 423 410

Depth of Field: Kodak Anastigmat f/4.5, 76 mm. (3 in.)
Distance On 16-mm. Ciné-Kodak. Circle of Confusion, 1/1000 inch
Focused fl4.5 115:6 fI8 fl11 fl16 f/22
0 ft.in. toft.in. | ft.in. toft.in. [ ft.in.toft.in. | ft.in. toft.in. | ft.in. toft.in. |ft.in. toft.in.
INF. 167 —linf. 134 —inf. 94 —|inf. 68 —|inf. 47 —|inf. 34 —|inf.
100 feet | 62 —|250 —| 58 —[390 —[49 —linf. 41 —l[inf. 32 —|inf. 26 —|inf.

50 feet |39 —| 70 —| 37 —| 80 —33 —[105 —|29 —|185 —| 24 —|inf. 21 . —|inf.

25 feet |22 —| 29 —| 21 —| 31 —|20 —[ 34 —|19 —| 39 —| 166 | 52 —|14 8 | 85 —]
15 feet | 13/10; |6 ] 131761 1610113 Lol 479 11275  [219¢ ~—|»11:5-| 81 8 1017 | 26:i
12 feet |\11 3712100 11" —1132, 110+ 813 8 ]10: 4|14 .5 98 [ 1510 [ 9 —| 18 —]
10 feet 9576510 .7 9 4(10 99 1|11 —[ 810 |11 6 84126711 [°138

8 feet TR 8 4 T2 BioSa S 8873 Do BT =0 K68 11079

6 feet 510 6 2 8¢9 6,358 64 1.5 o7 6 6 5.5 69453 71

5 feet 410 S 2 410 52 1429 Sadidisg 5 4 47 567146 59

41 feet 4 5 4 7 4 5 4 7|4 4 4 8|14 3 4 9 42 441141 5.1

4 feet 3 11 4 1 311 4 11310 4 21310 4 2 39 B B 45

3% feet 3 8 310 3 8 310.133.8 SH0L£357 3114 36 T e s M 41

Kodak Anastigmat f/4.5, 114 mm. (41 in.)
INF. |375 —|inf. 300 —inf. 210 —linf. 155 '‘—linf. 105 —inf. 77 —|inf.
200 feet [130 —|430 —[120 —|590 —|105 —/|inf. 87 —|inf. 69 —|inf. 56 —|inf.
100 feet | 79 —|135 —| 75 —|148 —| 68 —[190 —| 61 —|285 —| 52 —linf. 44 —|inf.
50 feet | 45 —| 57 —| 44 —| 60 —| 41 —| 65 —| 38° —| 73 —| 34 —| 96 —[31 —[140 —]
25 feet |23 6 |26 8 | 23 —| 27 —| 22. —| 28 —| 22 —| 20 —| 20 —| 32 —|19 —| 36 —
1S feet 114 6115 7144 -4 1159 V14 11162 [ 13 9 1166 | 13 3 )173 las {18 4
120~ feet | T8 2WS Rl 1T Al A2 6nlE1t STba 28 1 <20 | i3 2= 10407 ] 435 110is | aa "2
10 feet 9:4.9, 8103 9 8v1:10 4 9.7, 1-10:5 9 5 0L 9 2|11 —|9—| 11 4

8 feet 710 822 710 823 129 84 78 85 7 6 87 |14 810

6 feet 911 6251 511 642 511 62 510 63 519 64|57 Q.. 5

5 feet 411 5.1 411 o ¢ 411 51 410 5.2 410 52|49 5.3

41 feet 4 2 4 4 4 2 4 4 4 2 44 4 2 4 4 4 2 44 |41 4-:§

Depth of Field: Kodak Anastigmat /4.5, 152 mm. (6 in.)
Distance On 16-mm. Ciné-Kodak. Circle of Confusion, 1/1000 inch
Focused fl4.5 /5.6 118 fl11 fl16 f122

On ft.in. toft.in. | ft.in. toft.in. [ ft.in. toft.in. [ft.in. toft.in.|ft.in. toft.in.|ft.in. toft,in.

INF. 670 —linf. 540 —linf. 375 —linf. 275 ——|inf. 190 —[inf. 137 —/[inf.
400 feet [250 —[1000 —[230 —|1580 —|195 —l|inf. 163 —[inf. 128 —|inf. 102 —|inf.
200 feet 154 —| 285 —[146 —| 320 —[130 —[425 —|116 —|750 —| 97 —|inf. 82 —l|inf.
100 feet | .87 —| 117 —| 84 '—| 123 —| 79’ +—|135 —| 73 —|157 —| 65 —[212 —| 58 —|370 —

50 feet | 47 —| 54 —| 46 —| 55—| 44 —| 57 —| 42 —| 61 —| 40 —| 67 —| 37 —| 78 —|
25 feet | 24 3 25110124 —|{ 2621236 |26 8|23 —| 274 | 223 | 288|214 .| 30—
15 feet | 14 8 15 4 | 14 7 155 (14 515 7 |143 | 159 | 14— 162 | 137 | 168
12 feet 1129 12723 119 12:3 1108 1274 116 | 126 114 128 11 —| 13 —
10 feet 9 10 10 2 910 10 2 991]:19" 3 98 | 104 9:67] /106 9.5 107
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A. /3.5, 13 mm., and
£/2.7, 13 mm.

2,

wy,

Yz ~
S AN

A. /1.9, 13 mm., and
£/1.9, 25 mm.

LENSES FOR CINE-KODAK EIGHT

KODAK ANASTIGMAT:

f/3.5,13 mm. This lens of normal focal length combines sufficient
speed for all outdoor and some indoor work with simplicity in use.
Angle of View: 19.7° x 14.9°. Focusing Range: Fixed Focus.
Attachment Size: Z Mount.

/2.7, 13 mm. This lens, also of normal focal length and fixed focus
design, is about 709, faster than f/3.5, permitting picture taking under
less favorable light conditions.

Angle of View: 18.7° x 14.1°. Focusing Range: Fixed Focus.
Attachment Size: Z Mount.

/2.7, 9 mm. A wide-angle lens designed to include a large field—a
feature especially useful for photography in close quarters.

Angle of View: 26.1° x 19.8°. Focusing Range: Fixed Focus.
Attachment Size: 5§ in., 23.5 mm., Ser. V Attachments.

f/1.9, 13 mm. This ultra fast standard focal length lens—twice as fast
as f/2.7 and 3.5 times as fast as f/3.5—is the ideal lens for all-round out-
door and indoor filming, even under adverse light conditions.

Angle of View: 19.4° x 14.6°. Focusing Range: Inf. to 2 ft.

Attachment Size: Magazine Model, % in., 23.5 mm. Ser. V Attachments.
8-60 Model, B¢ in., 20.5 mm. Ser. V Attachments.

f/1.9, 25 mm. This lens gives twice the image size of the 13-mm. lens
and is useful for pictures when a near-by camera position is not accessible.
Angle of View: 9.9° x 7.4°. Focusing Range: Inf. to 2 ft.

Attachment Size: W Mount or 11 in., 27 mm., Ser. V Attachments.

/2.5, 38 mm. A long-focus lens—with three times the film image size
given by a normal focal length lens.

Angle of View: 6.6° x 5.0°. Focusing Range: Inf. to 2 ft.*f

Attachment Size: Ser. V Retaining Ring, Ser. V Attachments.

f/1.6, 50 mm. This long-focus lens combines considerable image mag-
nification (about 4 times) with ultra-fast speed, making it the ideal lens
for telephoto effects under adverse light conditions.

Angle of View: 4.9° x 3.7°. Focusing Range: Inf. to 2 ft.*

Attachment Size: Ser. VI Retaining Ring, Ser. VI Attachments. ‘

f/3.5, 50 mm. While this lens gives the same image size
as the one above, its speed is less, yet ample for all general
outdoor and some indoor long distance filming.

Angle of View: 5° x 3.7°. Focusing Range: Inf. to 214 ft.*
Attachment Size: 11§ in., 27 mm., Ser. V Attachments.

/2.7, 63 mm. This lens gives a five times telephoto
effect as compared to a view obtained with a 13-mm. focal
length lens.

Angle of View: 4° x 3°. Focusing Range: Inf. to 114 ft.*
Attachment Size: 154 in., 33 mm., Ser. VI Attachments.

A. /2.5, 38 mm., /1.6, 50 mm., and f/4.5, 76 mm. This telephoto lens gives an image six

f/2.7, 63 mm.

K. A. /4.5, 76 mm.

times larger than the one made with the 13-mm. lens.
Angle of View: 3.3°x 2.5°. Focusing Range: Inf. to 334 ft.*
Attachment Size: 11 in., 27 mm., Ser. V Attachments.
*With a Kodak Focusing Finder, it is possible to focus this lens much
closer after lifting a plunger or removing a screw.

1This lens has a depth of field indicator.
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Table of Field Sizes for Ciné-Kodak Eight Lenses

Kodak

Kodak Kodak Kodak Kodak

Anastigmat | Anastigmat | Anastigmat Anastigmat | Anastigmat

Kodak Kodak Kodak Kodak Kodak Tele-
Anastigmat Anastigmat Anastigmat Anastigmat | photo Anast.

Name 2.7, 9 mm. |f/2.7,13 mm. | f/3.5, 13 mm. f11.9, 13 mm. | f/1.9, 25 mm. | f/2.5, 38 mm. f11.6, 50 mm. | £/3.5, 50 mm. | /2.7, 63 mm. fl4.5, 76 mm.
@ in.) (3 in.) (3 in.) (3 in.) (1 in.) (1% in.) (2 in.) (2 in.) (2% in.) @3 in.)
Fixed Focus Focusing Mount
Angular

Field at Inf.

26.1° x 19.8° | 18.7° x 14.1° | 19.7° x 14.9° | 19.4° x 14.6° | 9.9° x 7.4°

6167 X 510° 297 % 3. 77 S R 4.0° x 3.0° 337 %:2.58

Field Size

Distance* |Width |Height|Width [Height|Width |Height|Width |Height|Width Height|Width |Height|Width |Height|Width |Height|Width |Height|Width Height|
to subject | ft.in. [ ft.in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in, ft.in. [ ft. in. [ ft. in. | ft. in. | ft. in. | ft. in. | ft. in. | ft. in.
e e e e e e o et o e B S Rl S i) T el B 8 816 68 8/6 6|——|——]|509 4. 3%
50 feet *—**16512417513117112108765%59%4443%33 4 3%.3 3-1.3 582 74 2-10%-2. 13
25 feet 11788%82%6288%66%86%6543%32%210%2221%17%21%17%18%13%151%
15': Teet 61135 23174 1133 845 -3 1 31145 15| 3 10812 6§ 14114 8% 152310 3 3— 11§ 1 33— 113] 1 H— 94— 10 |— 73
i bl e S e i e e ity e Sl e e o] B Sk ol e I Lo oo - gl Rag
10 tert L ATA 35 603 342 SaliBcie | 2 3| 3¢ Balia Ll ke T R 1 TRl o a0 Al s ot 78— 83— o6 — 6i|— 43
PRl R o B S IR PN RN S L el | T TR Y S AT S 63— 43— 53— 3%
Onfeet: 12 .9h 2. L T Rl 1 52 sadl 1 el oz gl a sl HE SoflE st et 43— 6 [— 4if— 43— 35— 33— 3]
Sofeet |- et oo Tl e R0 R e S e S e gl 54— 54— 3fl - 5 - 3glc 4’| i iiiigghe 23
4} feet BAeTs B i it iy e et e | Bt e el ST B (ST P B}— —|——|— 28— 2
4 feet | 1 10} V33— i1 41 41 a1 H— sif— ei— sp— atf— a— 33— s 3= 5= = 25— 13
3§ feet . |— = eS| o] et o] b e R Eiaall i e e et e e e RS (RS |
33 feet STLYT iy e i ko e B! Dkl Epsied eosiome ) e | e [ £ ovies | ek S AR Y | RS ¢ LB 1y T R T sl
LR RN (e e R [ma | R R T R R B L e e 28— 23— 13— — |— —
2} feet | el e ol ] Dl o e cenilee e el pr 0 | e TR0 i | o ] e | ER T SRR SRS | TR T
2% feet T BRI el el s o e il e e Al L ] e o B B Pl £ B —|——
el i e P (i | S P R S R [ M ESeey B B e e g Thee A3 ot
13 feet e i o e e Sl et poie il ol s o e s B T e A s P U S B DR H— ==
*Distances measured from front of camera for all lenses except /2.5, 38 mm. and f1.6, 50 mm. lenses for which they are measured from the engraved focusing

line on the lens barrel.




DEPTH OF FIELD TABLES FOR CINE-KODAK EIGHT LENSES

The distances given in the following tables are measured from the front of the camera
except for Kodak Anastigmat f/2.5, 38 mm., and f/1.6, 50 mm., for which they are
measured from the engraved focusing line on the lens barrel.

The depth of field for f-numbers not given or for intermediate diaphragm settings
can be estimated by comparison.

“inf.”” is the abbreviation for “infinity.”

Depth of Field: Kodak Anastigmat f/3.5, and f/2.7, 13 mm., and /2.7, 9 mm.
On Ciné-Kodak Eight. Circle of Confusion, 1/2000 inch

Fixed Focus /2.7 £f13.5 f15.6 f18 fl11 16

ft. in. to ft. | ft.in. toft. [ ft.in. toft. | ft.in. to ft. | ft.in. toft. | ft. in. to ft.

f/3.5,13 mm. (} inch) | — — 1 5 110 Jinf: 14 6 JARES] 30 7 ing 12 110 faf 428 1 in
F1240, 13 mm, (4 inch) |8 6 |inf, |'6 10 [xinf:* 5. 6-1inf..] 4 "3 |infi | 3 74 {infi]’ 2. 5. inf.
/2.7, 9 mm. (§ inch) 403 | inf '3 5 inf M 2 coelint 12 2eliint i 18 Rk L1 dnf.

*These distances are for f/4.

Depth of Field: Kodak Anastigmat /1.9, 13 mm. (15 in.)

Distance On Ciné-Kodak Eight. Circle of Confusion, 1/2000 inch
Focused f1.9 f/2.8 fl4 f/5.6 f1 f122
On ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. [ft.in. toft.in. | ft.in. toft.in. | ft.in. to ft.in.

INE. "|2276 linf, 15 3 |inf. 10 7 |inf. 7.7 |inf. 310 |[inf. 111 linf.

50 feet |15 6 |inf. 11 8 [inf. 8 9 |inf. 6 7 |inf. 37 ik 110 |inf.

25 feet (11 10 [inf. 9 6 [inf. 7 6 |inf. 510 |inf. 3 4 |inf. 1 9 |inf.

15 feet 95— 4§ “—Lc P vt 75 —]-16.. 3" finf, S5 da]int] 3 1 |inf. 1 8 |inf.

10 feet 611 18 —| 6:° 1129 —| § 2 |156° —] 4 4 |inf. 210 |inf. 175 inf,

8 feet | 511°1"12::5 1253 11610 |.4 7] 32 =13 11 |inf; 2747 hinf., 1735ty
6 feet 4 9 8 2|4 4 911.1 310 |13 8 | 3 4 | 28 —| 2 4 linf. 1565 -0f,

4 feet 3 4103 2 9.5 211 O 50| 2 2 8 5 1111 |inf. 1 4 [inf.
3 feet 2 8 CHRY G 3-912 4 SR g (8 R 4100 89132 L 2 inf,
2feet | 110 | 2 e e T e e T e B o e e
Depth of Field: Kodak Anastigmat /1.9, 25 mm. (1 in.)
Distance On Ciné-Kodak Eight. Circle of Confusion, 1/2000 inch
Focused f/1.9 f12.8 fl4 1156 fI8 fl16
On ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. | ft.in. to ft. in.

INF. |[88 —finf. 60 —/inf. 42 —linf. 30 —linf. 21 —linf, 10 5 |[inf.

50 feet 133" —|115 —{27 —(310 —|23 -—jinf. 18 8 [inf. 14 9 linf. 8 8 |inf.

25 feet [19 6 | 35 —|17 8 | 43 —[15 8 [ 62 —|13 7 (154 —|11 5 [inf. 1 . 5:linf.

15 feet 1210 [ 18 —[12 —| 20 —11 1 | 23 —|]10 —| 30 —| 8 9 | 53 —| 6 2 [inf.

10 feet LR 19510 T 28 |- Ty i e L e SR 1354 7615 —}6 9 [19 2 5 1 [|210 —
8 feet 7 4 8105171 93169 O1Y 1641 L SO A8 = 4 38—
6 feet 38 62515576 0::811:5-'3 Y €M 1 o [ o 3 [ S I 310 | 14 —
4 feet 310 4.241"3 -9, 4 33 3 8 4 5|3 6% 473 3 43| 411 243 G- 9
3 feet 211 3. 1} 210} 3 132 9% . 323|283} 3 4 )2 74 3.6 2 4 4 2
2 feet b S W Rt | B R U e e e A b S 2 14 1103 2 13| 110 2 241 1 8%¢ 2 ¥54

Depth of Field: Kodak Anastigmat /2.5, 38 mm. (115 in.)
Didtance On Ciné-Kodak Eight. Circle of Confusion, 1/2000 inch

Focused f1255 fl4 f15.6 f18 fl1 fl22
On ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. to ft.in.
INF. [150. —linf. 94 —/|inf. 67 —Jinf 47 —|inf 34 —|inf. 17 " —|inf.

50 feet | 38 —| 75 —|33 —(107 —|29 —[197 —|24 —[inf. 20+ ~—IInf. 12 8 |[inf.

25 feet | 21 —| 30 —[20 —| 34 —|[18 2 | 40 —|16 3 | 54 —|14 5 | 94 —| 10 1 |inf.

15 feet | 13 7 169 11211 1710 |12°'3 19 4 |11 4 |22 —|10 5| 26 9 8 1122

10 feet 9 45 109129 —{ 11 2. 8 8:l-11: /918,341 25O HATE08 ] g2 6. 3124 —
8 feet i 7 85 |7 4 Qie9 jig=2 915146730 97 l'6vi6: 4108 S Eor e 45T =
6 feet 519 6.3 558 675 1550 6 -8 A 641 |- 554 7.3 4 5 9 3
5 feet 410 52 |4 9 5.:3.1"4: 8 R ! oL SR S04 4 510 310 71
4 feet 3103 414 310 42218 QL1548 ] &8 4 43| 3 7 468105 3 28] -2 53
33 feet 3.5 37:1.3 443 143 3%-.3:840' 3 '3 3. :044m3 0 310%] 210% 4 5
3 feet 211413 212 11 343 2104 <3 14| 2 93] 3424|129 Fi3k 22 6 -3 73
23 feet LA TRl 3 ey WLy (RS 08 A s Mg 2 72 4% 2 1372 4 28k D 59 2 11}
2" feet LAVER L2 i) 2 s L] 20 e i 2+ L1030 -2 43| 193] 2 3%
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Depth of Field: Kodak Anastigmat /1.6, 50 mm. (2 in.)

Distance On Ciné-Kodak Eight. Circle of Confusion, 1/2000 inch
Focused f/1.6 12 f/2.8 5.6 fl11 fl22
On ft.in. toft. in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in.toft.in
INF. [420 —|inf. 335% —\inf. 240 —l|inf. 120 —linf. 60 —/inf. 30 —inf.
100 feet | 81 —|[130 —| 77 —|140 —[ 70 —(170 —| 55 —|600 —|38 —/[inf. 23 =<linf.
50 feet | 45 —| 57— 43 6 | 59— 41 6 | 63—| 35 6 | 86 —27 6 |275 —[19 —|inf.
25 feet| 23 7| 267 |23 3 |27—| 22 7)|28—|20 8|31 617 9 |42 —|13 8 135 —]
15 feet| 14 6 | 156 | 14 5| 158 | 14 2 | 16 —| 13 4 | 17 2 |12 —[ 20 —[10 —| 29 6
10 feet 928 1103 9 8104 9174108 9311031 '8 .7 112 —['7 6 |15 ~—
8 feet 710 82 710 82 720 83 J546 L 470l e 9.3 [ 6452010
6 feet Lt 61 5141 61 510 62 5 8 (sTs o AR 0.8 |5 |57 -6
5 feet 411 51 411 5'F 411 51 410 §18°1°48 55|14 4 6 —
43 feet 4 53 464 4 53 463 4 S 47 4 4 4 8| 4 23 4103 311 5 3%
4 feet 31141 4 4] 3113 4 3| 311} 4 % 3103 4 13| 3 9 4 3% 3 63| 4 73
33 feet 3 58 363 3 S| 364 3 5% 36§ 3 43| 3 71 3 33 3 83| 3 14 311}
3 feet 2el b g gt R ) 3R b 3 KL kTR 301 210813 1412 88 734
23 feet 2 5% 208 2 St 2068 2.5% 263 2 5% 2 .63 2 43 2:73 2 3% 2 8%
2 feet LELE 2 31 1l gl @ R loerad 24 1R R 25 41 114] . 2 b1 104] 2 1
Depth of Field: Kodak Anastigmat f/3.5, 50 mm. (2 in.)
Distance On Ciné-Kodak Eight. Circle of Confusion, 1/2000 inch
Focused f13.5 £/5.6 /8 fi11 f16 fl22
Al ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. | ft.in. toft. in.
INF. [190 —inf. 120 —l{inf. 85 . —linf. 60 —inf. 42 —linf. 30 —[inf.
100 feet | 66 —[210 —| 54 —[635 —|45 —l|inf. 38 —linf. 30 —linf. 23 —|inf.
50 feet | 40 —| 68 — 35 —| 86 —|31 —[125 —[28 —|285 —[23 —linf. 19 —|inf.
25 feet |22 ~—[.20=-| 21 =2-1'31:'—19 3.1 35 —I17.9 { 42 —|15 8:[62 — |13 9 (120 —
15%feet | '$311:{°16:3 [ 43" 4 1 07 2:112 "9 1 "18: 3 [12° 111911 141 1 | 23 — |10 -1 |*29:  —
12 feet | 11 4 | 129 10 11 13 4 |10 6 14 —[10 1 HM11:1 941 16918 8 19 9
10 feet 9176 1QT. e e 0 B 1 Mg B0 B I e (s T G W U R B R 8 6 S R G g 1 TR 4
8 feet iR 84 16 - S A S 810471 922169 910 | 6 § 10 9
6 feet 510 62 579 6. 4] Sh7 6.5 156, 6.8 |8 -3 7.—15 41 75
5 feet 411 a1 410 52149 5 4|14 8 555146 5 8|14 4 511
435 feet 4 43| 47% 4 43| 4 8|4 3% 4 9|4 23] 410 4 1 5 =@ 1" 524
4 feet 311 41 3104 4 13| 310 4 23 3 94| 4 3% 3 8 4 431 3 63| 4 63
3% feet 3 5% 306% 3 44 3 74 3 43 3 74| 3 34 3 84 3 3 3923 2 311
3 feet 2114 3 4| 211% -3 3| 2103 3 14 210%#] 3 13 2-93| 3 24/ 2 9 3 3%
2% feet 2 3R 268] =2 5%l 2 6 2153172 63| 2.5 2 7% 2 4% 2 732 4 2 83
2% feet |-2+322]. 2. adlidioliadlo iasiadl sl agl o 3l 2 oot atl 18]l nial 2 A2 43
Depth of Field: Kodak Anastigmat /2.7, 63 mm. (215 in.)
Distahce On Ciné-Kodak Eight. Circle of Confusion, 1/2000 inch
Focused f12.7 fl4 5.6 I8 fl11 fl22
On ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. [ ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in.
INF. [385 —linf. 260 —l|inf. 185 —linf. 130 —inf. 95 —|inf. 47 —inf.
50 feet | 44 —|[57 —| 42 —|[62 —| 40 —|68 —| 36 —|81 —| 33 —|[105 —| 24 6 |inf.
25 feet| 23 6126 9| 23 —| 27 9|22 —[28 9|21 —|31 —| 19 9 | 34 —| 16 5 [53 —
157 fect”| 14" (S |15 771514 -2 b8 1 [ 131t 116 4 101346 |16 | 13 2= 479 [ 11. §.|21.:9
10 feet 9 97110 3 9 8 1075 9 6 (|10 6 9 4 |1010 949 11,2 8 4|12 7
8 feet 7100118142 ) 8.3 7 8|8 4 il [08:546 S 88 610 |97
6 feet .30 i 30 P o Sex03 6. 1%k 51016 2% 590 16 3 5.8 65 5 4610
5 feet 411315 &} 411 5 14| 4103 5 2 4105 2%} 4 9 5.3%] 4 7] 5T
4 feet | 3114] 4 4| 3113 4 3| 3117|4 1| 3103 4 13| 3103 42| 3 83 4 41
3 feet 2314103 AL RIS R 2 k1430 Rl 2 11E 3 o 21 31 210 | 3 2%
23} feet 2758120 o8lva2 M54l V1263 2 SR 2n6R] 2 582 T64] ) 254 " 2'68] 2 48| 2. 7%
2 feet' | i1l Rl i dle 0 gl aaialian - Aeaadb'e Mg 2 gk el g
14 feet 1 5% 1.6} 154 1 6% 1.:54).1.-6% 1.:5¢| 1 '6% 1 5% 16% 1 53/ 1 63
Depth of Field: Kodak Anastigmat £/4.5, 76 mm. (3 in.)
D ance On Ciné-Kodak Eight. Circle of Confusion, 1/2000 inch
Focused fl4.5 f15.6 f18 fl1 fie6 £122
On ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft.in. | ft.in. toft. in.
INF. (335 —linf. [270 —linf.  |190 —[inf. [185 —linf. |05 —linf. |70 —linf.
100 feet | 77 —|140 —| 73- —|160 .—| 65 —|210 —| 58 —[370 —{40 —inf.  [41 —linf.
50 feet| 44 —| 59 — 42 —| 61 —| 40 —| 68 —| 37 —| 78 —|33 —[105 —|29 —[180 —
25 feet| 23 3 | 27— 23 —| 27 6|22 —| 29— 21 3 |30—|20 —| 34 —|18 6 | 39 —
15 feet | 14 5 158 14 3 $£5. 100 [ Aas et 46 3] 13017 169 .13 —| 17 8:]12:'5 19 =
12 feet | 11 7 125 1146 .1 1246 13 41129 2% Lo | 131 .10: 9 13 7 |10 4 14 4
10 feet 9 9 10 3 9 8|10 4 956 106 974 1°10'8 |19 1 {8 S | 810 [ 11 ©
8 feet 710 82 -9 83 7 8 84 VS 85 7.5 88157 13 811
6 feet 5t 61 510%}6' 14~ 510 62 5.9 6.4 [55.:8 6 45T 6 6
5 feet 411 S Al 410455 ¢ 4103| 51% 410 5.2 | A O 1S 24 AV RN L § 4
43 feet 4 51 463 4 5 4 63| 4 43 47 4 43| 473 4 33| 4 8|4 3 4 9
4 feet | 3114 a3 o3 113 4: - # sati)04 3 3108 41| 3103 4 133 o3 4 2
33 feet 3841894 3 8i3)9¢4] 3.8 394k 373392 3 74| 3104 3 T 3 10%
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Kodak L

Lenses ordinarily used on Kodascopes and Kodaslide Projectors have
twice the focal length of the usual taking lenses, and consequently a
narrower angle of view. For 16-mm. Kodascopes, a 2-inch (50 mm.), for
8-mm. Kodascopes, a 1-inch (25 mm.), and for Kodaslide Projectors a 4-
or 5-inch lens is recommended for normal use. With these lenses, a picture
of proper perspective is presented to a spectator seated about half way

ses for

Kod

P

and Kodaslide Projectors

between projector and screen. For use in small rooms where the throw is
limited, 1- and 13-inch lenses are available for 16-mm. Kodascopes. Projec-
tion lenses with longer focal length are useful for larger rooms where long
throws with large screen sizes are needed. All lenses listed below are made
with great care and precision, are highly corrected, and assure clean-cut,
undistorted pictures with the projectors for which they are designed.

Fol:vaolnIin:éLh Projection throw for different screen picture sizes
LENS ‘\tgfé Designed for
in. | mm. | 163” x 22”7 | 22” x 30” | 30” x 40” | 39” x 52” | 54” x 72” | 63” x 84”
For 16-mm. Kodascopes :
Kodak Projection Lens 1125 1 25 5. Ft. 63 ft 9 “It, 114 £t 16 ft. 19 ft. l
Kodak Projection Lens fl2.5 13 38 7% ft. 10 ft 133 ft. 17 ft. 24 ft. 28 ft. Kodascope Model G, E, EE,
Kodak Projection Lens fl2.5 2 50 10" ft. 13} ft 18 ft. 23 ft: 32 ft. 31 It | Sixteen-10, Sixteen-20, and
Kodak Projection Lens /1.6 2 50 10° . £t. 131 1t 18, ft: 23 -ft. 32 ft. 3151t Sound Kodascope Model F
] A
Kodak Projection Lens f2.0 3 76 — — 263 ft. 343 ft. 48 ft. 56" "ft; Series
Kodak Projection Lens fl2.5 4 102 — = 36 ft. 46 ft. 64 ft. 74 it}
Kodak Projection Lens fl1.6 2 50 10 ft. 133 ft 1851t 23 £t 32:Ft; 37 4t.
Kodak Projection Lens fl1.4 3 76 —_ = 263 ft. 343 ft. 48 ft. 56 ft. Sound Kodascope Special
Kodak Projection Lens fl1.6 4 102 = — 36 ft. 46 ft. 64 ft. 74 ft.
For 8-mm. Kodascopes
Kodak Projection Lens f/2.0 1 25 13-4t 144 ft. 194 ft. 255t — — Kodascope Eight-33
Kodak Projection Lens fl1.6 it 25 112t 144 ft. 194 ft. 25 7 1t = oo Kodascope Eight-70 and 70A
Projection throw for different screen picture sizes. If vertical as well
as horizontal Kodaslides are projected, a square screen is needed.
For Kodaslide Projectors 157 227 | 21¥ % 3071, 28" x 40”1 36% x 5271507 x 727 [ '582 % 84"
. 1 1 Tl —
Kodak Projection Lens f13.5 4 102 { % g ﬁ ? ﬁ lg’ ﬁ ig’ g e 5 } Kodaslide Projector Model 1
o s 7hft | 10 f 13 ft. 16} ft. 23 ft. 26} ft.
Kodak Projection Lens sy s e A ; : : |
b: 6% ft. 83 ft. ) A 7 s 143 ft. 20 ft. 24 ft. Koc(ljas‘iide Projector Model 2
2/
i finzcatingt oS Ha vt 20 . ft. 253 ft. 35 ft. 444t f an
Kodak Projection Lens fia5 | Th | 1904 b Top g | 13 ft. 17 ft. 22 ft. 31 ft. 36 ft. ||

Note: Screen-picture sizes are based on the following projected film areas:

16 mm.: .380 x .284 in.; 8 mm.: .172 x .129 in.; Kodaslide Projector a: 2%2 x 1%s in. for 35-mm., b: 1%2 x 1} in. for Bantam.




Kodak Projection Lenses for Enlarging

Among the many lenses manufactured by the Eastman Kodak Company, image distances. Kodak enlarging lenses have a flat field, good covering
there is a group designed particularly for enlarging. A good camera lens is power, a_nd Dbrecise corrections .of aberrations at short working distances.
not necessarily the best enlarger lens. Enlarger lenses must work between The Projection Ektars are specially designed for color work and corrected
the flat surface of the paper and the flat negative at relatively short subject- for lateral chromatic aberrations to an exceptionally high degree.

LFocal ks Adapter Lens
Apert ength : Ring Size [Attach- :
LENS lgg;;er : G g Negatives BiZ m:,f[ Supplied Used for
Up To Series e
in. |mm. in. | mm.

Eastman Projection Anastigmat f/ 4.5, 10 in. [f/ 4.5-f/32 |10 [254| 8 x10 in. 12§ |67 VIII — Eastman Projection Printer 8 x 10
Eastman Projection Anastigmat f/ 8 , 10 in. |7 8 —f45|10 [254| 8 x10 in. |13 |44.5| VII — Line Process work with above Printer
*Eastman Projection Anastigmat f/ 4.5, 3 in. | f/ 4.5-f/32 {1905 % T ine 2 50.5 VII — Eastman Auto-Focus Enlarger 5 x 7
Kodak Projection Anastigmat f/ 4.5, 63in. [f/ 4.5-f22| 63|161| 4 x 5 in. |2 50.5 | VII Kodak Precision Enlarger with
Kodak Projection Anastigmat f/ 4.5, 53 in. 745122 | 531135] 3} x 4} in. [1§ [44.5 VII “B”" Assembly and Kodak
Kodak Projection Anastigmat f/ 6.3, 5 in. |f/ 6.3-f/16| 5 |[128 | 21 x 4% in. | 1% [39.5 VI - Advance Enlarger
*Kodak Projection Ektar f1 45, 4 in. |f/45-f22]"4 [100]| 2} x 3% .in. |1% |39.5 VI :
Kodak Projection Anastigmat, f/ 4.5, 4 in. |f/ 45722 4 |105| 23 x 3% in. [1% |303| vi || 287 x287 ]| As i st Lot A
*Kodak Projection Ektar M 45, 3 in. | fl-4.5-122:|:°3 -k 5] 23 %23 in. FiMe: )30 V- |} lens Eegla iyes h o AT fecﬁfwﬂ
Kodak Projection Anastigmat f/ 4.5, 3 in. |7/ 4.5-722| 3 | 75| 21 x 2% in. [1% |30 V || boards hakes Wl S SOCHION.
*Kodak Projection Ektar fl 45, 2 in. |f 45-f22| 2 50 | 1%6x 1%ein. 3¢ | 23.5 v ) i 2
Kodak Projection Anastigmat 7/ 4.5, 2 in. |f/ 45422 | 2 | 50| 1hex 1%ein. | mis |233| v P T edieon e wint
Kodak Projection Anastigmat f/ 6.3, 2 in. |7/ 6.3 fixed| 2 | 50 | 1%ex 1%ein. | 15 | 20.5 \% Apmiepn Y anc sade
Kodak Projection Anastigmat f/11.0, 98 mm.|7/11.0 fixed| 4 98 | 31 x 4} in. |1 25.5 v j Sdyance Enatger
*Kodak Projection Ektar 1] 4.5, 2 in. fl 4.5-f[22 | 2 50 |28 x40 mm.| 4 [23.5 Y Todi | Kodak Portable Miniature
Kodak Projection Anastigmat f/ 4.5, 2 in. |7/ 4.5f22| 2 | 50 |28 x40 mm.| 1 | 235 Vot e 8 |} Enlarger for 24 x 36 and
Kodak Projection Anastigmat f/ 6.3, 2 in. |/ 6.3 fixed| 2 | 51 [28 x40 mm.| 3 |20.5 \% ubs 28 x 40 mm. negatives
Kodak Anastigmat f1 7.7, 130 mm.| f/11.0 fixed| 5 [130 | 4 x 5 in. |1 25.5 A% — Kodak Auto-Focus Enlarger Mod. C
*Eastman Projection

Anastigmat “K”’ fl 45,105 mm,|f/ 4.5-f/22| 4 |105 |28 x40 mm. 11 315 VI — Process color work from 24 x 36

and 28 x 40 mm. originals

19

*Specially corrected for lateral chromatic aberration.




Useful Optical Formulas

IN THE photography of small objects, in special work with supple-
mentary lenses, and with various projection arrangements, it often
happens that the photographer wishes to compute the subject and
image positions or sizes, field size, depth of field, etc. A few basic
optical formulas are given here to assist in making such calculations.

The usual diagram of the formation of an image by a lens shows
rays proceeding in straight lines from points in the subject to cor-
responding points in the image, as though they passed through a
pinhole at the center of the lens. In an actual lens this group of rays
may not proceed in straight lines through the center of the lens.
Usually, these rays from the subject converge toward one point or
apparent pinhole, but after passing through the lens, they diverge
apparently from another pinhole or point at a different position on
the lens axis. For theoretical accuracy, the subject distance and image
distance should be measured from these two points, known as the
first and second nodal points. With normal photographic lenses,
however, these points are not unduly separated, and the following
formulas will apply with practical accuracy if distances are measured
to the center of the lens. This approximation does not apply to teléphoto
lenses in which the principal planes or nodal points may be a con-
siderable distance in front of the lens.

To Find the Focal Length of a Lens: The focal length is roughly equal
to the distance from the center of the lens to the image plane when
the lens is focused for a very distant object. The focal length can be
found more accurately by focusing on a small subject, such as a ruler,
so that the image is exactly one half the size of the subject. The focal
length is then approximately one third of the distance from the subject
to the center of the lens.

To Find the Back Focus of a Lens: Focus for a very distant object
(infinity) and measure the distance between the rear lens surface and
the image plane.

Formulas for approximate position of subject and image:

f = focal length u = subject distance h = height of subject
m = magnification v = image distance h’ = height of image
x’ = distance of image from focal point, or distance lens is moved from infinity
setting

The fundamental relation between focal length and image and
object distance is:
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More directly useful relations are:

fu
Lens to Image: v = — = mu = (m + )f
Wi £
fv v (1 )
Lens to Subject: u = et e qe LR plf
v+ m m J
(m + 1)?
Subject to Image: u + v =
m
h’ v v—f f
Magnification: m = — = — = = ——
h u f u—f
f2
Lens movement from infinity position: x' = ——
e F
SUBJECT IMAGE
f v v >
A SSCRE T
5 : oy
e x _—-L— f f ——)Lx/—;—-

Lens-Subject-Image Positions

These relations hold strictly if the measurements are made from
the first and second nodal points. With a normal photographic objec-
tive, not a telephoto lens, practical accuracy results if u and v are
measured from the lens center.

Effective Aperture for Close-ups differs from the indicated aperture
because of the increased image distance. This is especially important
in work with Kodachrome and in copying.

Vexif.
Effective f~-number (for any subject distance): =
f
where v = lens-to-film distance, or focal length plus lens extension from

infinity focus
and f indicated f-number of aperture
and f = focal length .

I

For close-ups, allow this aperture correction, or increase exposure time by v?/f2.

Both aperture and time corrections are given directly by the Effec-
tive Lens Aperture Kodaguide for all lenses '1 to 30 inches in focal
length.
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Approximate Formulas for Supplementary Lenses, when the separa-
tion between supplementary lens and camera lens is small in
comparison with the focal length of the latter. For a negative sup-
plementary lens, f; must be treated as a negative value.

f = focal length of camera lens.
fs = focal length of supplementary lens.
fo = focal length of the combination.

I 1 1

- — +
fe f fs

distance from supplementary lens to subject.
distance from center of camera lens to film.

= magnification on film (image size/subject size).
= distance for which camera lens is focused.

»nyg < e

fov

Lens to Subject: u =
Vi ol

fou
Lens to Image: v = —
u — fe

v fo
Magnification: m = — = —
u u— fe

ufg

Setting of camera focusing scale: S =
fs§—m
v
Effective f~-number = Indicated f-number x —.

When camera lens is set at infinity mark,
v = f; u = fg; effective f~-number = indicated f-number.
For very distant objects,

¢ £

v = f¢; effective f-number = indicated f-number x

Angle of View: The angle of view or angular field may mean (1) the
diagonal of the picture size, (2) the long, or (3) the short sides of the
picture. When a single value is given it usually refers to the angle sub-
tended at the lens by the diagonal of the picture.

d
Angle of view when focused for infinity: : = tan ©
vid
Angle of view for close-ups: = tan ©
v
Where:
d = negative dimension (diagonal, or long or short side).

® = 1 the angle of view.
To find O, consult a table of trigonometric functions.
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Depth of Field Computations can be made on the basis of a fixed
circle of confusion or on a circle of confusion equal to a fraction of the
focal length. When the latter method is used, all lenses of equal effective
diameter (not relative aperture) have the same depth of field when
the image is viewed at the distance for normal perspective. See the
discussion of depth of field, page g.

Method A, fixed circle of confusion:

f = focal length of lens u = distance for which camera is
f = f-number of relative aperture focused
H = hyperfocal distance d = diameter of circle of confusion
EiSet
H: =
e fxd .
Al Near limit of depth of HXu \ Far limit of depth of H X u
/ field (measured =———— | field (measured = ——
from camera lens) H + (u—f) \ from camera lens) H— (u—f)

e

Method B, circle of confusion a fraction of the focal length of the Lens:

distance focused upon

u =
® = angular size of circle of confusion (in cases where critical definition is
required, a common value for © is 2 minutes of arc [tan 2’ = .00058], or
approximately f/1720)
I = effective diameter of lens = —
Near limit of depth of u? tan @ Far limit of depth of u? tan ©
field (measured from = field (measured from = ————
plane focused upon) ! +utan ® plane focused upon) /—utan ©

All distances must be expressed in the same units, such as feet, inches, etc.

X Basic

OF

Hxu
H- (u-f)
u
S T e ] Hxu
\\i i S H+(u-f)
= 69 Pm
= ZD Q‘l: T~
= o < =
ET w = i
< 7 Sl
w 00 B8 et
O e K i
g
i u? tan 6 u? tan@ _u? tan @
l-vtan 6 “Z+utan @ ! +vutan 6
e u? tan 6
l-vutan 6
Depth of Field Relations
; : s 65
ALLY ¢+ FDCUS FoR 7wice ANCE
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OTHER KODAK PUBLICATIONS

On Sale at Kodak Dealers

Kodak Reference Handbook. A 380-page loose-leaf book
of authoritative technical information on photographic
materials, processes, and techniques, uniquely planned for
convenience as a reference source. Illustrated.

Filters and Other Kodak Lens Accessories. A Data Book
presenting the theory and use of filters and Pola-Screens,
containing Specification Sheets for many Wratten Filters.

Kodak Films. A Data Book treating the physical and pho-
tographic properties of films; with specification sheets for
Kodak Roll Films, Film Packs, and some Sheet Films.

Infrared Photography With Kodak Materials. The theory
and practice of infrared photography, with useful data.

Pholographic: Papers. The characteristics of contact and
enlarging papers, and methods of selection and use for
prints of high quality. Specification Sheets included.

Formulas and Processing. A Data Book presenting a com-
prehensive list of Kodak Formulas, and discussing princi-
ples and procedures for processing films, plates, and papers.

Kodachrome—Photography in Color. For amateur still
photographers and home-movie makers. Discusses lighting,
exposure, and many special subjects. Illustrated in color.

Photography with Kodachrome Professional Film. A prac-
tical guide for all users of Kodachrome sheet film, with
particular attention to make-up, portrait lighting, expo-
sure and other specialized problems. Illustrated in color.

Copying. A Data Book dealing with the copying of all
types of originals. Pertinent Specifications included.

Slides and Transparencies. The making and showing of
slides and transparencies in black-and-white and color.

EASTMAN KODAK COMPANY ROCHESTER, N. Y.

3-42 JPS PRINTED IN THE UNITED STATES OF AMERICA
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