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FIRST BTAGES IN LENS MAKING

Optical glass from which Kodak Anastigmat lenses are made
is delivered in slabs sueh as those illustrated at the top of this
page. The large slab, on the left, is ten inches high.

After passing exhaustive tests to prove its flawlessness and
to defermine its index of refraction each slab is cut into stieks
by diamond-impregnated circular saws.

The sticks are then sawed into cubes which are melted 1n gas
furnaces and pressed into dises. The dises are annealed by
gradual cooling in an eleetric oven. Then they must pass tests
for flaws and strain before they are admitted to the grinding
rooms. There, in a long series of operations and inspections,
they are ground and polished fto within 1/30,000 of an inch of
perfection.

About Lenses

CHAPTER 1.

How A Lens Forms An Image

In order fo take a photograph we use a lens which
forms an image of the object we want to photograph
upon the film.

The simplest lens which we could use would be a
small hole. If we take a sheet of cardboard and make
a hole in it with a pin, and then, in a darkened room,
hold the cardboard between a sheet of white paper and
an electriec lamp, we shall see on the paper an image of
the lamp filament.

The diagram shows
how this image is pro- |
duced. A ray of light ‘
from each portion of the /ry—
filament passes through +———=t——11+-
the pinhole and formsa \.— e
spot of light onthe paper, L
and all these spots join- e
ing together form the
image of the filament.

If we take the lens out of a camera and replace it by
a thin piece of metal pierced with a hole made by a needle
(a No. 10 sewing needle is about right, and the edges of
the hole must be beveled off so that they are sharp), then
we can take excellent photographs by giving sufficient
exposure,

If the pinhole is about six inches from the film then
an exposure of about one minute for an outdoor picture
on film will be required. It is necessary, of course, to
make a well fitting cap for the lens aperture so that no
light will get in exeept through the pinhole, and also to
make a cover for the pinhole to act as a shutter for
exposing.

Fig. 1.
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But if a pinhole were the only means of forming an
image it is very improbable that photography would ever
have been developed,
since the exposures are
so long in consequence
of the small amount of
light which ecan pass
through the pinhole.

In order to get more
light we could try mak-
ing the pinhole larger,
but the effect of this is
to make the image very
indistinet, and even the smallest efficient pinhole can
not give as sharp an
image as a good lens.

Suppose we have l

Bip. 2

a small pinhole forming
an image of a star, a3 ¢———
shown in Fig. 2. If we
make the hole larger, we
shall get around,spread-
ing beam of licht and no
longer get a sharpimage. Fig. 3

What we need, if we
are to use the large hole,
is some means of bend-

’/ ing the licht so that all
e the light reaching the
hole from the star is
joined again in a sharp
image of the star on the
sereen, as shown in
Fig. ) Fig.- 4.

If a rayv of light falls on a piece of glass so that it is
not perpendicular to it, it will be bent. There is an
interesting experiment which shows this very well.
Take a thick block of glass and plaece it so that it
touches a pin (which is marked B in Fig. 5) and stick
another pin (A) in the board. Now look through the
glass and stick a pin (D) between your eye and the glass,

+
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and in the same line of sicht as A and B, and lastly
another pin (C) touching the glass and in the same line
of the sight as the other
three.

Take away the glass
and join up the pinholes
with pencil lines. You
will find that theline D C
is parallel to the line =
AB but is notinthesame
line; that is, the ray of o
light marked by the line
AB was bent when it
enteredtheglassand then
bent back again when
it left it, so we can bend light by means of glass.

If we take a triangular piece of glass (called a prism)
we can bend a ray when
| it enters the glass and
also more still when it
leaves the glass. (Fig.
7.) And a lens is really
two prisms stuck to-
eether base to base
(Fig. 8). So that if we
put a lens in the hole
with which we want to
form an image, we can
do what we wish to and
make all the rays from
the star come together again in the image of the star.
This is the purpose of our camera lenses, to form an

Tt T
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image as sharp as that given by the smallest pinhole
and yet much brighter than any pinhole could give.

ABOUT LENSES

CHAPTER II.

Focal Length

Should we place a pinhole, instead of a lens, in the
front-hoard of our camera, we could use the same size of
pinhole for making all sizes of pictures, because the image
formed by a pinhole is always of the same sharpness,
whether the pinhole is far from the film or close to it.
If we want a large picture we must, of course, use a large
camera with a long bellows, so the pinhole will be a long
way from the film, while if we want a small picture we
will only need a small

camera with a short ’f:
bellows, so the pinhole T ey
will be mnear the film. el e ; ;
But if, instead of a pin- ) S \[\3@ ]
hole, we use a lens, we & !

will find that the lens
must be placed at a cer-
tain distance from the film (depending upon its focal
length and its distance from the object photographed)
in order to obtain a sharp picture. If it is placed at any
other distance from the film the picturewillbeall blurred.
The reason for this is that a photographic lens bends the
rays of light that pass through it so that all the light rays
from .a star, for instance, will meet again to form an
image of the star. By
placing a sheet of card-
board at the position
where the rays of light
; meet, the image of the

LA star will be sharp, but
if we put the card either nearer to or farther from the
lens, the image will be blurred into a cirele of light.
The distance at which the lens must be placed from
the film to give a sharp image represents the ‘‘focal
length’” of the lens.

The longer the focal length of a lens the larger the
image, and the shorter the focal length the smaller the
image. Suppose we photograph a tree and place the
camera at such a distance from the tree that with a lens

Fig. 10
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of three inches focal length we obtain a picture in which
the image of the tree is one inch long.

rucm.,l.: NGTH

Now if, with the camera at the same distance from the
tree, we had used a six-inch lens instead of the three-inch
lens, which means that instead of the lens being three
inches from the film it would be six inches from it, then
the image of the tree would be two inches long instead
of one inch long in the picture. If we were using the same
size film with both lenses, of course we would not be able
to mmelude as much of thesubjectwe werephotographing
in the field of view of the pieture made with the six-inch

|

&
FOCAL LENGTH

lens as we would obtain with the three-inch lens, because
with the three-inch lens the tree would be, say, a quarter
of the length of the film, while with the six-inch lens it
would be half the length of the film. In other words, the
three-inch lens would give us a smaller image, while the
six-inch lens would give us a large image of the tree.
The longer the focal length of a lens, the less we
include in our picture, and the larger the images of ob-
Jjects arve, while the shorter the focal length, the more we
inelude in the picture and the smaller the images are.
In actual practice we must compromise between a
lens which will include as large an area as possible in
the field of view, and a lens which will give images as
large as possible; consequently, for general all-around

8
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purposes it is best to use a lens whose focal length is
somewhat greater than the longest side of the film. For
214 x 41 film, for instance, we would use a lens of about
5 inches focal length.

It is most important not to use a lens of too short a
focal length for the size of the film employed. 'There is
a great temptation to do this. While a lens of 414-inch
foeus as compared with a lens of three-inch foeus means
a big lens in place of a little lens, and a larger shutter and
a somewhat larger camera in place of a smaller shutter
and an extremely compact camera, it also means (and
this is vastly more important than mere camera com-
pactness) the making of pictures having good perspective
instead of pictures with bad perspective; in other words,
it means pictures whose drawing looks right instead of
pictures whose drawing looks wrong. The reason for this
is that the perspective of a picture is determined by the
point of view from which the lens makes the picture.
If this perspective is not pleasing to the eye it will not
be pleasing in the picture.

Iig. 14 shows a picture made with a very short focus
lens used close to the subjeet. Thig is a faithful render-
ing of the perspective that the eye saw from the view-
point of the lens, and is far from pleasing.

In Fig. 15 the same subject is shown photographed
with a long focus lens, and in this pieture the perspee-
tive is pleasing. Tt likewise represents the perspective
that the eye saw from the view-point of the lens.
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CHAPTER III.

L Why Cameras Have Different
ol Kinds of Lenses
This isatruth- 4 The smaller the camera, or rather the smaller the
ful rendering of picture, the greater the inclination to take ‘‘close-up’’
the perspective views—those little intimate pictures that we all so much

enjoy. We naturally work close to the subjeet so as to

that the eye saw have the principal object oceupy as large a proportion

from the view- of the picture area as possible. We have shown that it is
point of the the working close up with a short focus lens that brings
short foeus lens. bad perspective, and that with a long focus lens we can

obtain good perspective and still get the large image we
desire without working close up. For instance, if you
want an image two inches high in a 214 x 314 piecture,
and you find you must be six feet from the subjeet to
get this image with a three-inch lens, you can get this
same size of image in your picture with a 414-inch lens
at nine feet distance; and working nine feet instead of
six feet from the subject means obtaining much better
perspective.

It is a good rule to secure a lens which has a focal
length at least equal to the diagonal of the film. A little
more focal length is still better.

Lenses differ in another respect than their focal
Iength. They differ in the amount of light they admit,
and this is very important, because the more light ad-

. mitted, the shorter the exposure can be. The chief ob-

g. 15 e ; : : g ;

Ject in using a lens instead of a pinhole is to transmit

The perspec- L more light to the film, and the amount of light that is

tive as the eye : transmitted depends upon the area of the glags in the
saw it from the lens. : ; e

viewpoint of the \ ~ Suppose we place a piece of cardboard, instead of a

film, in the back of a camera, and have a pinhole in the
card through which we can look at the lens; then point
the lens towards a window; the amount of light that
reaches the eye through the hole in the card depends
upon how much of the light from the window is passing
through the lens; that is to say, it will depend on the
area of the window which we could see if there was no
glass in the lens, Since the visible area of the window is

10 11

long focus lens.
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bounded by the edges of the lens mount, we could see
more if the lens were of shorter focal length so that the
eye was closer to it. With a lens of long foeal length
only a small part of the
window area is visible.

‘With a lens of half the
focal length, but of the
same diameter as that
shown in Fie. 17, four
times as much of the win-
dow area is visible.

This shows that the
brightness of the image
projected by lenses of the same diameter varies inversely
as the square of the foeal length of the lens. It also varies
as the area of the lens surface (aperture) which admits
the light. The greater the lens aperture the more light it
admits. The area of the lens aperture, of course, is pro-
portional to the square of the diameter, so that all lenses
in which the diameter of
the aperture bears the
same ratio to the foeal
length will give equally
bright images. This

1 CE

e

i ness of the image is de-
-~ termined not solely by
hj the foeal length, nor

solely by the diameter of
the lens aperture, but by the relation that exists between
the lens aperture and the focal length of the lens, so that
all lenses in which the diameter of the opening is, say,
one-sixth of the focal length, will give equally bright
images. Thus, in a lens of one-inch aperture and a focal
length of six inches, the opening is one-sixth of the foeal
length, and in a lens of twelve inches focal length and
two inches aperture, the opening is likewise one-sixth of
the focal length. Both lenses are of the same f. value.
This means that both give an image of the same bright-
ness, and will require the same exposure. Lens ‘‘aper-
tures’’are, therefore, rated according to the ratio between
their diameters and their focal lengths; thus, one in
which the opening is one-sixth of the focal length is

12

means that the bright-
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marked f. 6; one in which the opening is one-eighth,
f.8, and so on, and the larger the aperture, the more
light the lens transmits, and the more light it transmits
the shorter the exposure needed.

While large lens apertures have the advantageofper-
mitting shorter exposures, they have some disadvantages.
In the first place, to get a large aperture we must have a
large lens, and this means an expensive lens; also, the
errors of definition, which are called the “aberrations’
of lenses, increase very much as the apertures increase,
so that only the very best types of lenses in which these
aberrations are removed to as great an extent as possible,
can be made of large aperture and still give a good defi-
nition. Large aperture lenses are therefore costly.

But even when we have a lens with a large aperture
we S!:m.ll have to regard this as a reserve power for use in
special cireumstances, and we shall not by any means be
able to use it at its largest aperture all the time.
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CHAPTER IV.

Depth of Focus

From the construction of a lens it follows that only
the rays from a mathematical point can come together in
a point again, and that the rays from any point nearer or
farther than the point foeused can not meet in a point
image on the film, but must produece a small dise of light
instead of a sharp point of light. (See Fig. 11.)

The dise is termed the circle of confusion. If the
circle of confusion is small enough we shall not be able
to distinguish it from a point, and the picture will appear
to be sharp.

With what are known as ‘‘fixed focus’’ cameras such
as some of the Vest Pocket Kodaks and the Box Brownies,
no attempt is made to secure a wholly sharp focus for
objects at all distances, but the cameras are sharply
focused on the nearest point to the camera which will
still enable distant objects to appear approximately sharp
in the pictures, and in this way objects in the middle
distance are perfectly sharp, and near objects are also
sharp provided they are not too near,

The following table of these distances, beyond which
everything is sharp when the largest stop is used, may
be useful :

Vest Pocket Kodak (;\cln'l(\)iril:llﬁgusl_.cns} 10% feet
Nozs(EB Fovmie S i as et S 1014 feet
Not#2e Brownies I s m et e L 14  feet
No. 2A, 2C and No. 3 Brownie.... 15 feet

If we are using a No. 2 Brownie, for instance, as long
as everything is farther off than fourteen (14) feetwecan
rely on getting a picture with everything foeused sharply.

“With the focusing Kodaks we must judge the distance
of the object on which we wish the focus to be sharpest
and set the scale to that; then we shall find that objects
somewhat nearer, and also objeets a good deal farther

14
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from the eamera are also sharp, and the distance from
the nearest to the farthest objects that appear sharp in
Focus of Focus of the negative is called

Distant  Nearb
___ Object Object the‘‘depth of focus.”
2 -1 This depth of focus
Lo depends on the focal

S length of the lens and

Best Focus 19
Fig. 18 For Both on the size of stop
Together used in the lens; the

greater the foeal length the less the depth of focus, and
the bigger the stop the less the depth of focus. Thus
m Fig. 18, we have a lensfocusingnearand farpoints at
full aperture andproducinglargecirelesofconfusion. In
Fig. 19 a smaller stop
is used in the same

diminish in size in
proportion to reduec-
tion in the size of the stop.

Sometimes we have to focus near objects at the same
time as distant ones, so that it is necessary to “‘stop the
lens down’ to some extent.

Stops are marked on two different systems, though
both are based on the fundamental ratio of the diameter
to the focal length of the lens. In the one system the
stop is expressed simply as a fraction of fhefocallength ;
thus F. /8 (commonly written f.8) means that the aper-
ture ig one-eighth of the focal length of the lens; f. 16,
one-sixteenth, and so on. The rectilinear lenses fitted to
Kodaks are, however, marked in the ‘ Uniform System’’
(U.8.) in which the numbers are proportional to the
exposure required, f. 4 being taken as unity, so that the
scale is as follows:

F. 7.4 7.5.6 f.63 f.8 f.11 f.16 f.22 f.32 f.45
D5l b o 23405 s RG22

This table also shows the relative exposure that is
required with the f. system stops, the exposure varying
as the square of the f value, so that f.11 requires twice
the exposure of f.8; .16 twice that of f.11 and so on.

Fig. 13

15
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CHAPTER V.

The Lens to Choose

Kodaks, Premo and Brownie cameras are listed with
several different kinds of lenses, the smaller cameras
being ligted with either Meniseus, Meniscus Achromatie,
Rapid Reectilinear or Anastigmat Lienses, The larger
cameras have either Rapid Rectilinear or Anastigmat
Lenses, while the Special Kodaks and Graflex cameras
have Anastigmats only. The Box Brownies are equipped
with Meniscus or Meniseus Achromatie Tienses, while
with the Folding Brownies there is a choice between
Meniscus Achromatic and Rapid Rectilinear lenses.

Many people do not understand the meaning of these
terms, and while it is a safe rule to choose the best lens
which can be afforded, certain that the better lens is
worth the extra cost, it is still better to understand the
properties of the different kinds of lenses and what ad-
vantages can be gained from the use of the higher grades.

The simplest lenses which ean be uged are made of a
single pieceof glass, theform of thelensbheingof the type
which gives the best definition; that is, a Meniscus or
crescent shape. and the lenses are called Menisceus (not
Meniscus Achromatic) lenses. Such a Meniscus lens can
only be used in a fixed foeus camera where the maker of
thé camerahasputitinthe correct positionforforming a
sharp image upon the film, but if sueh alens were used in
a foeusing camera we should find that however carefully
we focused the picture on the ground glass the negatives
would not be sharp, unless the difference between the
focusing point of the visual rays by which we focus, and
the chemical rays which affect the film was provided for.

This is because a non-achromatic lens bends the rays
ofslight of different colors todifferent extents,so thatthe
vellow rays which we use for focusing do not come to a
foeus in the same place as the blue rays which affect the
film, because the blueraysarebentmorethantheyellow.

16
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In 1752, Dollond, an English optician, showed
that by combining two different kinds of glass to
X make a lens he could get
the blue rays to focus at
the same point as the
yvellow rays, and lenses
made in this way were
called ‘‘achromatics,”’
from the Greek words a
meaning not, and chrome meaning color. The best Sh_ape
of achromatic lens to use is shown in Fig. 21, and since
this is also of a ‘‘meniscus’’ or crescent shape the lenses
are called meniscus achromatics. If a single achromatic
lens is used, it is necessary to ‘‘stop it down’’ so that
only a small portion of the lens is used, because the
rays which come through the edges do not
foeus together as well as those which come
through the eentre, and so the imag_{'fe is not
quite sharp if the whole lens area is used.

Fig. 20

This stopped-down meniscus lens has the
effect of produecing slight curvature of the
edges of the picture, which does not matter
in landseape work or portraiture; but if  pig. 21
subjects containing siraight marginal lines are photo-
graphed with such a lens, their outer lines ap pear.shght-
ly curved—so slightly, however, that the effect is neg-
ligible unless the image of the subject so erowds the pic-
ture area that its outer lines are very near the margins
of the picture, as shown by figures 22 and 23, which re-
present a window sash photographed with a meniseus
lens at short range.

If the stop is in front of the lens the curvature is i’n
one direetion, and if it is behind the lens the curvature is
in the opposite direction, so that if we put two achro-
matics together with the stop between thelr}, the_ eurva-
ture is neutralized and we get a lens which gives no
curvature at all.

Such a lens is called a ‘‘Rapid Rectilinear”—re@i-
linear because it gives straight-line images, and rapid
beeause having a focal length half that of either of the
component achromatics with a stop of the same d'lameter,
it passes four times as much light and only_ requires one-
quarter of the exposure. The name Rapid Rectilinear

17
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is now applied to other lensesthatgiverapid,rectilinear
results, although their construction differs from the
original type. Rapid  Reetilinears are sometimes
called by other names, such as ‘‘Rapid Aplanats,”
‘‘Planatographs,’” and so on. Now, it so happens that
the two kinds of glass used in an achromat must fulfill
certain conditions to bring the blue and the yellow rays
to the same focus, and must fulfill eertain otherconditions
to get a pieture whieh is flat, that is, a picture that is
sharp on a flat plate or film; and the ordinary glasses
which are used for making achromats will not fulfill all
these conditions at once, so that the lenses made with
““old’’ achromats will not give flat field images, the image

Fig. 22 Fig. 23 Hig, 2h
Made with Stop Behind  Madewith Stopin Front Made with Rectilinear
Meniscus Lens of Meniscus Lens Lens

being saucer-shaped. These lenses are, therefore, said to
be ‘‘astigmatic,”’ which means that they do not give
sharp-point images of points,

About thirty years ago, Professor Abbe and Otto
Schott, working together at Jena, found out how to make
new kinds of optical glass from which lenses could be
made which would give flat field images with the blue
and yellow rays of the same focus.

By the use of these new glasses the opticians have
been able to make lenses that give sharp images on a
flat field to the very edge of the picture and, therefore,
these lenses are called ‘‘Anastigmats,”” meaning ‘‘not
astigmatic,”’ this better defining power can, however,
only he obtained by the most careful and skilled work
in making the lens, this work being of a far higher quality
than that employed on the older types of lenses, which
aceounts for the higher cost of anastigmats.

18
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Anastigmat lenses can be used with larger stops than
any of the older lenses, so that if an Aehromatic working
at .16 requires a 1/5 second exposure, a Rapid Recti-
linear working at f. 8 will require a 1 /20 second expos-
ure, and an Anastigmat working at f. 6.3 will require a
1/32 seeond exposure, :

The Kodak Anastigmat is a new lens which has been
developed by the Eastman Kodak Company to meet its
own requirements, and which is made in a newly
equipped factory especially for the Kodak cameras.

Asarule, AnastigmatLensesare made to serve a dual
purpose. A lens that is to cover, say a 4 x5 plate at its
largest opening,isintended.also forab x 7 plate asa wide
angle lens when used with a smaller stop. It is therefore
corrected to hit the happy medium and serve both pur-
poses; the Kodak Anastigmats, being designed especially
for the size of camera for which they are listed, are
corrected to cover only that particular size, the result
being that they give the wlmost in efficiency for thespecifie
purpose for which they are designed, and theycanbe made
and sold at a lower price than lenses which have to
serve two purposes, I'er Kodak use you can not get
better lenses than the Kodak Anastigmats, at any price.

As to the aperture at which a Kodaklensshould work,
it must be remembered that while increase of aperture
means a gain of speed, and the possibility of giving
shorter exposure in dull weather, it also means a loss of
depth of focus, and as a general rule it can be assumed
that it is not advisable to use a Kodak lens at a larger
aperture than f. 6.3, so that although we list lenses work-
ing at f.4.5, for use on 214 x 314 cameras, their use at
this aperture must be so limited that we do not recom-
mend customers, except very skilled ones, to go to the
extra expense of obtaining these lenses, since we regard
f.6.3 as the maximum aperture suitable for general use
on eameras other than those of the Graflex type.

19
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The Portrait Attachment

The Portrait Attachment is a supplementary single
meniseus lens whieh is intended to shorten the eﬁectwle
focus of the lens over which it is placed, so as to make it
possible to focus objects at a short distance without too
oreat an extension of the camera be]_inws._

The Portrait Attachment
slips over the regular lens

With the ordinary Kodak the extension of bellrnfvs.
will not permit subjects to be focused which are }I:e};“ el
than six feet, while with the Box Brown_lies, whic ; ax‘fg
no foeusing attachment, photographs will not be s 1?.1 p
at distances nearer than those ah'(zugy given on %agfz
14 unless the Portrait Attachment is used. The 1?}1
.t-l‘;l."li'. Attachment therefore enables one to place / 10}
camera nearer the subject and thus obtain largqxl; sha} 1[;) y
focused images than would otherwise be possi le, }_nl.s
especially adapted for making portraits, photnglra.p 1 0%
flowers and other objects at short range, but 113;{1 :
intended for photographing landscapes or any distall
objeets.

20
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The Application

To summarize the advantages and disadvantages of
the threetypes of lenses discussed inthe preceding pages :

The singlelenses (meniscus and meniseus achromatic)
must be used with a relatively small stop, which means
that they are somewhat slow. They are fast enough for
snap shots in good light, the shutters they are fitted with
being adjusted for the making of moderately slow
““snaps.’” The very fact that they require a small stop
gives them great depth of focus, however, and for that
reason errors in foeusing are largely compensated for,
resulting in a high percentage of successful pictures.

The Rapid Rectilinear lenses have more speed than
the single lenses, and are also better for architectural
work (see page 17).

The Anastigmat, f. 6.3 lenses are about sixty per cent
faster than the Rapid Rectilinear lenses and are corrected
for the finest definition (sharpness). When used at their
full speed—that is, with the largest opening—they re-
quire accurate focusing, although it should be borne in
mind that both the length of focus and the stop opening
affect this matter of depth of foecus. That is why the 3A,
the largest of the Kodaks, requires more aceurate focus-
ing than the smaller ones and is why, when we get down
to the Vest Pocket size, it is possible to use an Anastig-
mat lens with a fixed focus.

This leads up to a point the amateur should remember.
An Anastigmat lens does not require any more accurate
focusing than any other lens when used with the seme
stop. Take, for instance, an average landscape with a
prominent object in the foreground. The correct stop
would be f.16 and, if the sun were shining, the correct
exposure 1/25 of a second. You should use this same
stop and exposure whether you have a Single lens, a
Rapid Rectilinear or an Anastigmat, and the depth of
focus with the same focal length of lens would be the
same in all cases—no more aceurate focusing would he
required with one lens than with another,

21
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But when the light is not very good and you use your
Anastigmat at its full opening, or nearly its full opening,
in order to get a well-timed snap shot, you have gained
tremendonsly in speed but you have lost depth of focus.
The object at the focused distance will photograph even
sharper than it would with the Single or Rapid Reeti-
linear lenses, but objects a little nearer the camera or a
little farther away will not be so sharp because depth of
foeus has been sacrificed for speed. And, of course, this
same thing is true in using a large stop in order to arrest
the motion of moving objects. With a fixed focus camera
working at a fixed shutter speed, all still objects, at say,
fifty feet away, would be sharp and, with a good light,
fully timed, but moving objects might show a blur. "With
your Anastigmat lens opened to f. 6.3 and a shutter speed
of 1/200 of a second, you can arrest moderately fast
motion and get a fully timed negative (with good light),
but in such case you must focus accurately.

On the 3A and 1A Special Kodaks there is now a
device called the Kodak Range Finder by which you ean

quickly and accurately bring your camera to a correect

foeus; can make sure of absolute sharpness even with
the largest stop. What you should bear in mind, in the
selection of a lens, is, however, that used in the same
way as the less rapid lenses—that is, with the same stops
—the Anastigmat lenses are just as simple to use as the
single lenses. It is only when you open the throttle and
call on their great reserve power that greater accuraecy
in focusing becomes necessary.

They will do anything that the cheaper lenges will
do and as easily. They will do far more when you call
on them,
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Depth of Focus Tables

Depth of focus, as stated in Chapter 1V, is the dis-
tance from the nearest to the farthest objects that appear
sharp in the negative or print. The depth of focus of any
lens depends upon the relation between the focal length
of the lens and the size of the stop or diaphragm used.

In the tables on the following pages the range of
eritical definition is given for lenses of various focal
lengths, when foecused with different stops on points
that are at different distances from the lens,

Critical definition is based upon a cirele of confusion
of 1/200 of an inch.
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