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ANDREAS FEININGER
Photajournalist, 1955

A merging of
photographer and
camera, Nofice how
the dark shadows lso-
late and emphasize the
impartant part of the
picture. “"Making a
good photograph
requires genuine inter-
est in the subject,”

Feininger satd.
“Withowt it, making
a photograph sinks
io the level of boring

routine.
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camera/?

This section describes your camera’s basic con- Basic Camera Controls..........cccinirennninn 16
trals and what they do. Tha SHENE. .t 8
The Shutter and Light ... 18

The Shutter and Motion ...........wesn 20
Conveying Mation in a Still Photograph.......22
The Aperture...
The Aperture and Light
The Aperture and Depth of Field
Using Shutter and Aperture Together......28

Most cameras fall into three basic eategories: Choosing a Camera.....mnn 30
view camera, rangefinder/viewfinder, and single-

foviv cutlon: Special-Purpose Cameras.........ccceieinn. 34

How do you keep your camera steady so that Keeping the Camera Steady ... 35
camera meotion doesn't blur your picture?

Getting to the front line of action—and getting Photographer at Work:
out again with photographs—is more than just a

ol T it Wchinef Photojournalist James Nachtwey........36

hy do you need to know how a camera works? Much of modern cam-

era design is based on one of the earliest camera slogans, *You press the

button, we do the rest.” Automatic-exposure cameras set the shutter
speed, aperture, or both for you. Automatic-focus cameras adjust the lens focus. But,
no matter what technological improvements claim to make a camera “foolproof™ or
“easy to use,” there are still choices to make before you take a picture. Either you
make them or the camera does, based on what the manufacturer calculates will pro-

duce the best results for an average scene.

But average results may not be what you want. You have the freedom to inter-
pret what you see. Do you want to freeze the motion of a speeding car or let it race by
in a blur? Do you want to bring the whole forest into sharp focus or isolate a single

flower? Only you can make these decisions.

If you are learning photography, most instructors recommend using man-
ual operation at first because it will speed your understanding of basic camera
controls, If you do have a camera with automatic features, this book tells not just

what those features do, but even more important, when and how to override an

automatic mechanism and make the basic choices yourself.
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BASIC CAMERA CONTROLS

The basic controls on any camera are simi=
lar, helping you to perform the same actions
every time you take a picture. You’'ll need
to see the scene you are photographing,
decide how much of it you want to include,
focus it sharply—where you want it to be
sharp, and use the shutler speed (the length
of time the shutter remains open) and aper-
ture (the size of the lens opening) lo expose
the film to the correct amount of light.

One of the most popular camera types is
shown here—the 35mm single-lens reflex.
Other basic eamera designs are described
later in this chapter.

As the camera's settings change, the pic-
ture changes also, What will a scene look
like at a faster shutter speed or a slower
one? How do you make sure the back-
ground will be sharp—or out of focus—if
you want it that way? Once you understand
how the basic camera controls operate and
what your choices are, you will be better
able to get the results you want, rather than
simply pressing the button and hoping for
the best,

Control dial for manually
selecting shutter speed or
aperlure,

Interchangeable lens

16 | Camera

Shutter-speed selector Rk ving

MANUAL CAMERA

Manually adjusted controls on this 35mm single-
lens reflex camera let you set the shutter speed (the
length of fime the shutter remains open), select the
lens aperture (the size of the lens opening), focus
on a particular part of the scene, and change from
one lens o another,

Focusing ring Interchangeable lens

Data panel shows whether the camera Is set
to automatic or manual operation,

displays shulter speed and aperiure

séltings, and provides other Information.

AUTOMATIC CAMERA

On automatic cameras, confrol keys often
replace adjustable knobs or rings. This model
awtomatically adjusts the focus, shutter speed,
aperiure, and lens focal length and fires a built-in
flash when necessary. You can override the
aitomatle features If you want to adjust the
camera s setfings vourselfl

More about . . .
+ Digital camaras and

how they work, pages
202-20

Contral for selecting
manual or autolocus.

Ring for manually
focusing the lens.
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Viewfinder
image

The viewfinder shows
you the entire scene
that will be recorded on
the filn and indicates
which part of the scene

L is focused most sharply.
& the The viewfinder may
e also display exposure
% mjormation—here the
o shutter speed ((right)

and apertiire (below),

Slow shutter speed

The shatter-speed
selector controls the
length of time that the
shutter remains open. A
shorter time decreases
the likelihood that a
maeving objeet will
appear blurred,

Large aperture opening

|

The aperture selector
adjusts the size of the
lens opening—the
diaphragm. The smaller
the aperture apening,
the greater the depth of
Jield {the part of the
scene fram near fo far
that will be sharp).

Interchangeable
lenses lef you select the
lans focal length, which
controls the size of
abjects in the pleiwre
and the extent of the
scene recorded on

the fifm.

More about . . .
L] Arnrluu and depth
of field, pages 26-27
= Aperture, shutter
speed; and exposure,
pages 28-29
= Facusing, pages
i 9, pag
i ® Lens focal length,
| pagos 42-43
| = Shutter speed and
motion, pages 20-21

Chapter Two | 17
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L

THE SHUTTER

The Shutter and Light

Twe controls adjust the amount of light that
reaches the film: the shutter, described here,
and the aperture (pages 24-25), The combi-
nation of an aperture and a shutter speed is
an exposure, which must be a correct one so
your picture is neither too light nor too dark,

The shutter controls the amount of light
that reaches the film by the length of time it
remains open. Doubling the amount of time
it is open gives one stop more exposure
twice the amount of light, Halving the
amount of time gives one stop less expa-
sure—half the amount of light. Each full
stop shutter setting is half (or double) the
time of the next one and is marked as the
denominator (bottom part) of the fraction of
a second that the shutter remains open: 1
(1/1 or one second), 2 (1/2 second), 4 (1/4
second), and so on through 8, 15, 30, 60,
125, 250, 500, and on some cameras up to
8,000 or faster. B (bulb setting) keeps the
shutter open as long as the release button
is held down. T (time setting) opens the
shutter with one press of the release, and
closes it with another.

Electronically controlled shutters can
operate at any speed, for example, 1/38 sec-
ond. These “stepless” speeds are set by the
camera in automatic exposure oparﬂlinn;
some cameras allow you to dial them in
yourself—others don't.

Some digital cameras use a shutter for
exposure, Others control exposure by turn-
ing their sensor chips on and off for the
same amount of time that a traditional shut-
ter would stay open.

NOTE: The term “step" in photegraphy
refers to a change in illumination, whether
the shutter speed or the aperture is
changed te achieve it. To give one stop
more exposure means to double the
amount of light reaching the film either by
doubling the exposure time or by doubling
the size of the aperture (see page 25). To
give one stop less exposure means to cul
the light reaching the film in half by halv-
ing the exposure time or by halving the
size of the aperture.

WHERE SHUTTER SPEED SETTINGS ARE DISPLAYED ON VARIOUS CAMERAS

In the camera’s viewfinder

For the above examples, each camera is set fo
17500 see, Notice that the camera displays only the
bottom mmber of the fraction.

18 | Camera

On the shutter-speed dial

In the data-panel readout

SHUTTER SPEEDS—WHAT YOU SEE AND WHAT YOU GET

Cameras used to provide shutter speeds only in full stops. This is because
older mechanical shutters could only let in light for double the amount of time of the
shulter speed before it or hall that of the one after it. Cameras today with electroni-
cally-controlled shutters vill also set shutter speeds in belween, The camera will dis-
play Increments of one-half or one-third stops, and may allow you to choose which of
those you see. This chart shows how lang each full stop remains apen, plus how
your camera may display fractonal stops,

Many of these numbers are rounded off, Don't be surprised by Inconsistency in
shuller speeds among camera manufacturers, For example, a hall-stop setting
between 1 and 2 should actually be the square roat of two, approximately 1.4142,
One camera displays this as 1.4, another as 1.5,

MOTE: Don't confuse 2, meaning 2 seconds, with 2, meaning 1/2 second; 4, mean-
ing 4 seconds, with 4, meaning 1/4 second, and so0 on,

It your camera allows you to choose among different ways to set shutier speeds,
use full stops while learning photegraphy. Do the same wilh aperture settings (see
page 24).

Actual time Shutter speeds your camera may display

in seconds
FULL 5TOP 1/3 STOP 1/2 STOP

1 sec 1 1 1
1.3 1.5
1.6

1/2 sec 2 2 2
2.8 3
3

1/4 sec 4 L 4
5 6
6

1/8 sec 8 8 8
10 4]
13

1/15 sec 15 15 15
20 20
25

1/30 sec 30 30 30
10 45
50

1/60 sec 60 60 60
B0 90
100

1/125 sec 125 125 125
160 180
200

1/250 sec 250 250 250
320 350
400

1/500 sec 500 500 500
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HOW SHUTTERS WORK

Leaf shutter

Film

A leaf or bet the-lens shutter is g ]
located inside the lens itself. All view cameras,
many medium-format cameras, and mast point-and-
shoots use leaf shutters, The leaf shutter consists of a
number of small sverlapping metal blades. As shown at
fight, when the shutter is released, the blades open up
for an amount of time determined by the selected shut-
ter speed, then shut again, The total amount of light
admitted during this eycle produces the fully exposed
photograph (see top photograph).
Advantages/Disadvantages. A leaf shulter is
quieter than a focal-plane shutter and can be used vith
flash at any shutter speed, Bul since the leaf shutter
has Lo apen, stop, and then reverse direction lo elose
again, most have top speeds no higher than 1/500
second, If your Interchangeable-lens camera uses |eaf
shutters, the shutter is probably built into the lens, The
cost of a shutter adds to the price of each lens. Also,
aclual shutter speeds might be a little slower or faster
than each other, Generally, the difference is small, but it
could be enough to make a noticeable difference in
expasure when changing from ene lens to another,

H

More about . . .
= Aperture and light,
pages 24-25
= Relationships betweon
shutter speeds and
f-stops, pages 28-29
+ Sync speed and flash,
page 268

Facal-plane shutter

s I

A focal-plane shutter is built into the camera body
and is located directly in front of the film, The
shutter consists of twa overlapping curtains, When the
shulter is released at slow shutter speeds, the first (apen-
ing) curtain moves across the film, revealing a window
thraugh which the film is exposed. The shutter wails for the
correct amount of time, then it closes the second (fellow-
ing) curtain to stap the exposure. At higher shutter
speeds, the follawing curtain begins Lo close before the
apening curtain has completed its travel. The film Is
exposed through what appears to be 4 €lit moving across
the film. As the shutter speed Increases, this slit becomes
narrower.

The series to the right shows haw the film is exposed at
fast shulter speeds. The narraw slit exposes only part of
the film at any one time, but every part of the fim receives
light for the same amount of time. Above, see the effect of
the entire exposure, with all sections of the film having
received the proper amount of light,

The shutter shown here moves from side to side across
the length of the film. Some cameras have another type of
focal-plane shutter (called a quillatine) that moves from
top ta bottom.

Advantages/Disadvantages. Interchangeable lenses
far a camera wiith a focal-plane shulter <an be less expen-
sive than those for cameras requiring leaf shutters, since a
shutter does not have to be bullt Into each lens. And focal-
plane shutters can reach higher speeds than leaf shut-
ters—as high as 1/8,000 sec.

Generally, however, you can't use electronic flash when
both shutter curtains are moving at the same time. The
highest shutter speed at which the epening curtain has
completed Its travel before the following curtain begins to
move—aalled sync speed—may be as slow as 1/60 sec-
ond. At any faster shutter speed than & camera’s sync
speed, a flash will iluminate only the slice of the film
revealed by the siit at the moment the flash Is triggered.

Because you must use a relalively slow shutter speed
with lash, existing (or ambient) light may register on the
film as well as light from the flash. This can leave a “ghost”
or second image in the picture,

Chapter Two | 19
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THE SHUTTER, continued
o3 The Shutter and Motion

The faster the shutter speed, the sharper a
moving subject will be. A blurred image can
occur when an object moves during an
exposure, because its image projected onto
the film by the lens will move during the
time the shutter is open. If the object moves
swiflly, or if the shutter is open for a rela-
tively long time, this moving image will
blur and be indistinet. But if you increase
the shutter speed, you can reduce or elimi-
nate the blur. You can control this effect
and use it to your advantage, A fast shutter
speed can freeze a moving object, showing
its position at the instant of exposure (see
opposite page). You can use a slower shut-
ter speed to increase blurring and accentu-
ate the feeling of motion (see pages 22 and
23). Generally, the amount of motion blur
will double if you increase the shutter
speed by one stop (toward a longer time).
Shown below are the effects of varying
shutter speed and camera movement. In the
picture at far left, the bicycle moved
enough during a relatively long exposure of
1/30 second to leave a broad blur on the
film. In the next photograph, at a shutter

speed of 1/500 second, the bicycle is much
sharper. A moving subject may vary in
speed and thus affect the shutter speed
needed to stop motion. For example,
motion slows and sometimes stops at the
peak of a movement that reverses, such as
the peak of a jump just before descent
(opposite page), and even a relatively slow

shutter speed will record the action sharply.

Other factors besides shutter and subject
speed also affect the amount of blurring in
a photograph. What matters is how far an
image actually travels across the film dur-
ing the exposure. In the photograph below
of the rider moving directly toward the
camera, the bicycle's image remains in vir-
tually the same position on the film, Thus
there is far less blurring even at 1/30 sec-
ond, A subject close to the camera that is
maoving slowly, such as a eyclist 10 feet
away, will cross more of the film and
appear to blur more than the same subject
moving at the same speed but farther away.

A long-focal-length lens magnifies
objects and makes them appear closer to
the camera. A moving subject will appear

DIRECTION OF A MOVING OBIECT AFFECTS THE AMOUNT OF BLUR

1/30 sacond

1/500 second

1/30 second

more blurry when photographed with a
long lens than it would if photographed
with a normal lens used at the same
distance.

Panning keeps a moving subject sharp
while blurring the background. In the pic-
ture below, right, the camera was moved
(panned) in the same direction the bicycle
was moving. Since the camera moved along
with the bicycle, the rider appears sharp
while the motionless background appears
blurred. Successful panning takes both
practice and luck. Variables such as the
exact speed and direction of the moving
object make it difficult to predict exactly
how fast to pan. Decide where you want
the object to be at the moment of exposure,
start moving the camera a few moments
before the object reaches that point, and
continue the motion after the exposure
(follow-through) as you would with a golf
or tennis stroke, The longer the focal length
of the lens, the less actual camera move-
ment will be necessary.

1/30 second, camera panned

When a subfeet is
faveling paraliel to the \ /
plane af the film, con- \ /
siderable movement is \ /

likely to be recorded on k-
the film. The subject \
will be blurved, unless \/
the shutter speed is fasi,

20 | Camera

If the subject iy maov-
ing direcily toward or
iway from the camera,
there is no sideways
mavemen! recorded on
the film and s0 a
minimum of Wur is pro-
diced, even at a
relatively slow shatter
speed,

]

L: Duiring panning, the camera is

maved in the same divection as the
subject, The vesult is a sharp subject
and a blurred background,

Ex.1032 / Page 12 of 57
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SHUTTER SPEEDS TO STOP ACTION PARALLEL TO THE FILM PLANE

Type of Motion  Speed

Camera-to-Subject Distance

25 feet 50 feet 100 feet
Very fast walker {5 mph) 11125 1160 1130
Child running (10 mph) 1/250 11125 1/60
Good sprinter (20 mph) 1/500 11250 1/125
Speeding car (50 mph) 1/1000 1/500 1/250
Airplane — 171000

CLIFFORD OTO  Slam Dunk, 1950

Matlon slows at the peak of an action that
reverses, such as this leap fnto the aiv. At that
moment of slower movement, the shutter speed
doesn 't have to be as fast ta show the motion
sharply. Here the boy fumps from an overtured
garbage can for ¢ slan dunk

The key word in photographing action is antiel-
pation. What divection {s the subject moving?
Whave should voii be focused? When might an
Interesting moment accur? Think about what is
going fo happen, rather than trying to catch up fo
what has already happened

Chapter Two | 21
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' THE SHU'I'TE'R, continued

Conveying Motion in a Still Photograph

HARRY CALLAHAN

Untitled, c. 1941

An inveterate experimentalist, Callalkan used camera
movenient and long exposures af night to explore an
entively abstract world of color and shape, Made @
the very beginning of his long career, this color work
wenl wnseen for decades during which the art world
vas unwilling fo take color photagraphy seriously,
(©The Estate of Harry Callahan, Courtesy
Pace/MuaeGill Gallery, New York,)

MCQI.IES-HEHRI LARTIGUE

Un madéle rédult envel, Paris, 1909

Early photographers had no choice but to parn
the camera to stop fast-moving objects. Filw and
cameras available to Lartigue, fust fificen when
he made this photograph, didn't permit fast shui-
ter speeds. To stop the action here he swung the
camera from lefi to vight with the subject as he
released the shutter, The early airplane model
was recorded in focus, while the stationary wall
behind it blurved.

22 | Camera
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THE APERTURE

The Aperture and Light

The aperture (the size of the lens opening)
controls the brightness of the light that
reaches the film. The aperture works like
the pupil of an eye; enlarging or contracting
the aperture admits more light or less. In a
camera lens, the diaphragm—a ring of thin,
overlapping melal leaves located inside the
lens—is the mechanism that controls the
size of the aperture, Its movable leaves can
be opened wide to let in more light or
closed down to let in less (see opposite).

The size of an aperture is indicated by its
f-number or f-stop. On early cameras the
aperture was adjusted by individual metal
“stop™ plates that had holes of different
diameters. The term stop is still used to
refer to the aperture size, and a lens is said
to be “stopped down” when the size of the
aperture is decreased.

Part of the standardized, full-stop series of
numbers on the f-stop scale is shown in the
box, right. The smaller numbers correspond to
the larger apertures, and admit the most light.
Each larger-numbered full f=stop (shown in
bold face) admits half the light of the previous
one, A lens that is set at £4 admits half as
much light as one set at /2.8 and only a quar-
ter as much as one set at 72, (Notice that f-
stops have the same half or double relation-
ship that full-stop shutter-speed settings do.)

24 | Camera

The full-stop numbers continue in both
directions, Wider apertures, for example f/1
or /0.7, are possible but such lenses are too
expensive for peneral use. Smaller ones—
{732, 1145, /64, f/90—are seen only on spe-
cialized lenses. The change in light over the
full range of f-stops is large; a lens whose
aperture is stopped down to f/64 admits less
than 1/4000 of the light that comes through
a lens set at 71,

Few lenses provide a range of apertures
greater than eight stops. A general-purpose
lens for a 35mm camera, for example,
might run from /1.4 to f/16. A camera lens
designed for a large view camera might
stop down to f/64 but open up only to f/5.6.
NOTE: The widest possible aperture on your
lens may not be a standard full stop. A
lens's f-stops may begin with a setting such
as £/1.2, £3.5, or £/7.7, then proceed in the
standard full-stop sequence.

Lenses are often described as fast or slow.
These terms refer to the width of the maxi-
mum aperture for the lens. A lens that opens
to /1.4 opens wider and is said to be faster
than one that opens only to {/2. Faster lenses
allow you to shoot more easily in low light
or at higher shutter speeds, They also are
more expensive than slower lenses.

NUBAR ALEXANIAN

Palty Larkin,

Philadelphia, 1994

A fast lens, ene that
apens fo ¢ wide aper-
ture, iy wseful in dim
Hghi, such as indoors. A
wide apertiire lely you
sel a shutter speed fast
enough se that you don't
hieive fo use a tripad to
keep the camera steady.
it is alsa usefid when
photographing action fhy
letting you shoot af a
Jast enough shatter
speed fo show moving
subjects sharply.

F-STOPS: CONTROLLING THE SIZE
OF THE LENS APERTURE
Lenses come with a limited range of aper-
tures (f-stops) usually marked in full stop
incraments, Each [ull stop lets In hall the amount
af light as the one befere it and double that of the
ane after it, (Note that the smaller the f-number, the
larger the lens opening.) Apertures are continuously
variable, meaning they may be set anywhere in
between full stops. But your lens or display may only
indicate ane-half or one-third stop Increments,
This chart shows a range of full and fractional
aperture openings. Not all cameras number the frac-
tional aperlures exaclly as shown. If your camera
allaws you to choose among different ways to set
apertures, using full staps will be less confusing
while you learn photography:
Apertures
in full 1/2 1/3
stops stop stop
/1.4 .4 /1.4
fn.z ff1.6
ff1.8
f/2 f/z f/2
fl2.3 ff2.2
ff2.5
f/2.8 f/2.8 f/2.8
ff3.4 ff3.2
ff3.5
f/a f/a f/a
fi4.7 ff4.5
f15
f/5.6 /5.6 /5.6
ff6.7 ff6.3
ff7.1
f/8 /8 f/8
f19.5 ff9
110
f/11 /11 /11
13 i3
ff14
/16 f/16 /16
{19 f18
ff20
/22 f/z2 fizz
{127 ff25
fleg

More about . . .

* Fast lenses, page 64

Ex.1032/
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xpnm‘]l, pages 28=29
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The size of the lens spening—the aperture

or f-stop—controls the amount of light that
passes through the lens, The lens shown here has
apertures from /2.8 to 1122, Each setting s ane stop
fram the next; that is, each lets in twice as much light as
the next smaller apening, half as much light as the next
larger opening,

The higher the f-stop number, the smaller the lens
opening and the less light that s let in. On this lens,
f/2.8 is the largest cpening and lels in the most light, As
the numbers get bigger (4, 5.6, 8}, the aperture size
gels smaller and the ameunt of light admilted decreases,

%'H*‘"‘IWI
U

bl.n-A—'llr-pr_-"J

e
o ] |

CCCT

e

NOTE: Same lens barrels no longer display the
apertures as shown above. Rather than twising a
ring an the lens lo set the aperiure, you dial in the
setting on the camera body. Regardless of heww you
change the aperture, though, you are still changing
the size af the lens opening and thus the intensity
of light that strikes your film or computer chip.

/4 Twice as much light as 1/5.6

Half as much light as /4
Twice as much light as /8

| Half as much light as /5.6

'I'wim as much light as 1/11

A |' Half as much light as /8
‘Iv Twice as much light as 1/16
Half as much light as /11

f1'15 'v Twice as much light as /22

2 'v

[TIR

WHERE APERTURE SETTINGS ARE
DISPLAYED ON VARIOUS CAMERAS

On the lens barrel

Chapter Two | 25
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THE APERTURE, continued

The Aperture and Depth of Field

The smaller the aperture size, the more that a scene will be sharp
from near to far. As the aperture is stopped down and gets smaller,
more of the background and foreground in a given scene becomes
sharp, The area of acceptlable sharpness in a picture is known as
the depth of field.

The two larger photographs shown on these pages were taken
under identical conditions but with different aperture settings. In the
photograph above, the diaphragm was opened to its widest aperture,
f/2, and the lens was focused on the boy (b) about seven feet away
{sec side view of photographer Duane Michals and his subjecis,
above right). The resulting pholograph shows a shallow depth of
field; only the middle boy (b) is sharp, while both the boy in front
(a) and the man behind (c) appear out of focus. Using a small aper-
ture, /16, gives a different picture (opposile page). The lens is still
focused on the middle boy, but the depth of field has increased
enough to yield sharp images of the other figures as well.

Some types of cameras let you see the extent of the depth of
field. With a view camera, you look directly through the lens. As
the lens is stopped down, the increasing sharpness is visible on the
ground-glass viewing screen. A single-lens reflex camera also
allows you to look directly through the lens. But most models,
regardless of which aperture is selected, will automatically show
the scene through the widest aperture, They are designed this way
because looking through the lens at its widest aperture gives you
the brightest possible view for framing and focusing.

26 | Camera

.’_ cofent
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Depth of fleld is the area from near to fuv in a
scene that Is acceptably sharp in a photograph,
As the apertwre changes, the depth of field
changes tao. [f vour lens has a depth-of-field scale
(many do not), you can use It to estimate the extent
of the depth of field. On this lens, the botfam row
shows the aperture (~stop) to which the lens is set,
The top ring shows the distance on which the lens
is focused, The paived numbers on the middle ring
carrespond to [-stops and show the nearest and
Jarthest distances the depth of field covers when
the lens is set at variouws f-stops.

Here, the lens iy sel to its widest aperture, f72,
and focused on the middle boy (see side view of
scene above), who is ar a distance of 7 ft. The
deptl of field extends from more than 6 ! to less
than 8 fi; enly obfects within that distance will be
acceptably sharp, If depih of field is shallow, as it
is here, a lens can be sharply focused on one point
and siill nof produce a picture that Is sharp
enongh averafl,

Ex.1032 / Page 18 of 57
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Looking through the widest aperture also means you see the
scene with the least possible depth of field. Some cameras provide
a depth-of-field preview button that stops down the lens so that
the viewfinder image shows the depth of field at the aperture you
have selected. However, stopping down the lens reduces the
brightness of the viewfinder image; in dim light or at a very small
aperture, that image may become too dark to be seen clearly.

Other camera designs show the scene differently. Rangefinder
and point-and-shoot designs have a window in which you frame

When the lens is stopped down to its smallest
aperture, here f716, the depth of fizld increases.

Almast the entive seene—everything between about your shot, Through this simple viewfinder, objecis at all distances
5 fand 13 fi—is now sharp at the same focusing appear equally sharp. Twin-lens reflex cameras show depth of
distance of 7 fi. WOTE: The bigger the fstop field at the fixed aperture of the viewing lens. Only single-lens
number;, the smalley the lens apening (vou can see reflex and view cameras giVU you a way to check li':pth of field
this illustrated on page 25); /16 s a smaller aper- visually at all apertures.

fure than fi2. Some lenses have a depth-of-field scale from which you can

estimate the depth of field. This scale is printed on the lens as
paired numbers that bracket the distances of the nearest and far-
thest points of the depth of field. As the lens is focused and the
f-stop set, the scale shows approximately what part of the picture
will be in focus, (See the lenses at left.) The farthest distance
marked on the lens appears as the symbo] 2, When the infinity
mark appears within the depth of field shown on the scale, all
objects beyond the closest distance in focus will be sharp.

More about . . .
* Depth of field,
pages 56-61
* Camera types,

pages 30-33 Chapter Two I 27

Ex.1032 / Page 19 of 57
TESLA, INC.



i,

Both shutter speed and aperture affect the
amount of light entering the camera. To get
a correctly exposed picture (one that is nei-
ther too light nor too dark), you need a
combination of shutter speed and aperture
that lets in the right amount of light for a
particular scene and partieular film speed
Equivalent exposures. Once you know a
combination of shutter speed and aperture
that will let in the right amount of light,
you can change one setting as long as you
change the other in the opposite way. When
using full stops, each aperture setting lets
in twice as much light as the next smaller
opening (larger-numbered setting). Each
shutter speed lets in twice as much light as
the next faster speed. (See photographs at
right.) You can use a larger aperture if you
need a faster shutter speed, or you can use a
smaller aperture if you want a slower shut-
ter speed. The same amount of light is let in
by the combination of /16 aperture at a
|/8-second shutter speed, as by (/11 at 1/15
second, and so on. This back-and-forth bal-
ance is called a reciprocal relationship.
Shutter speed and aperture also affect

USING SHUTTER AND APERTURE TOGETHER

sharpness, but act differently. Shutter speed
affects the sharpness of moving objects;
aperture affects depth of field, sharpness
from near to far, Their different effects are
shown in the three photographs at right. In
cach, the lens was focused on the same
point, and shutter speed and aperture set-
tings were balanced to admit the same total
amount of light into the camera. But the
equivalent exposures resulted in very
different photographs.

In the first picture, a small aperture pro-
duced considerable depth of field that ren-
dered background details sharply, However,
the shutter speed needed to compensate for
this tiny aperture had to be so slow that the
rapidly moving flock of pigeons appears
only as indistinct ghosts. As the aperture
was set wider and the shutter speed faster
in the middle photo, the background is less
sharp, but the pigeons are visible, though
still blurred. At far right, a still larger aper-
ture and faster shutter speed sacrificed
almost all background detail, but the birds
are now very clear, with only a few wing tips
still blurred.

A BUCKET OF LIGHT

The guantity of light that reaches film
Inside a camera (or the CCD chip inside a
digital camera) depends on both aperture
size (fstop) and expesure time (shutter
speed).

Haw lang does It take to fill a one-gallon buck-
et with water flowing from a laucet? That
depends on how wide the faucet is apen and haw
long the water flows. II the wide-cpen faucet fills
the bucket in two seconds, then the same bucket
will be filled in 4 seconds from a half-open faucel.
But regardless of how long it takes to fill the
bucket, the bucket always holds just ane gallon of
water.

Film and CCD chips are like these one-galion
buckets. To be praperly filled wilh light (expased),
each always requires one “gallon” of light.

If the correct exposure for a scene Is 2 sec at
/4, you get the same tatal amount of exposure
with twice the length af time (next slawer shutter
speed) and half the amaunt of light (next smaller
aperture)—A4 sec at /5.6,

Compared to the top illustration, the same
amount of water is delivered when hall
the volume of water runs for twice the
length of time.

28 | camera

Small apevtave (deep depth of field), slaw shutter speed (mation blurred). In this
scene, a small aperture (718) produced great depth of field; the nearest paving
stones as well as the farthest trees are sharp. But to admit enough light, a slow
shutter speed (178 sec) was needed; it was too slow to show moving pigeans sharply.
It also meant that a tripod had 1o be used to hold the camera steady.

Ex.1032 / Page 20 of 57
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Equivalent exposures. Eacl combination here of
[-stop and shutter speed produces the equivalent
exposure (Teis in the same amount of light) but

12 produces differences in depth of field and motion,

Medinm aperture (naderate depth of fleld), medium shutter speed (some mation
sharp). A medivm aperture (74) and shutter speed (1/125 sec) sacrifice some
background detail 1o prodice recognizable images of the bireds, But the exposure (s
still too long fe show the motion of the bivds wings sharply.

More about . . .
+ Aperture, pages 24-27
. Dapth of Iluld' pages

26-27
+ Shutter speed, pages

18-23

Large aperiure (shallow depth of fleld), fast shutter speed (motion sharp), A fast
shutter speed (1/500 sec) stops the motion of the pigeons so completely that the

of fleld that the background is now ot of focus.

Napping wings are frozen. But the wide aperture (72) needed gives so little depth

Chapter Two | 29
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CHOOSING A CAMERA

Choosing a camera will be easier if you first
decide what kind of pictures you want to
take, then think about which basic camera
design best fits your needs. If your picture
taking consists of oceasional snapshots of
family, friends, or sightseeing views, then
an inexpensive, nonadjustable, point-and-
shoot camera may be satisfactory.

If you are a photography student, a serious
amateur, or just someone who would like to
learn more about phatography, you will want
an adjustable camera. For most people this
is a 35mm (thirty-five millimeter
describes the film size used) single-lens
reflex camera. A camera may have auto-
matic features, but at a minimum it should
also give you the option of manually
selecting the focusing distance and either
the shutter speed or aperture, preferably
both. You also want a camera that accepts

interchangeable lenses.

NOTE: Before you buy a camera and
lens, be sure to read about lenses in
Chapter 3. Lens selection is equally impor-
tant in your choice of a camera,

Shop around to compare prices, acces-
sories, and service. Make sure you like the
way the camera fits in your hands, and that
buttons and knobs are conveniently placed
and easy to manipulate, With the more auto-
matic models, see if it is convenient to over-
ride the automatic features, If you wear
glasses, make sure you can see the entire
image.

You may be able to find a good used cam-
era at a considerable saving, but look over
used equipment carefully, Avoid cameras
with dents, scratched lenses, rattles, or
gouged screw heads that could indicate a
home repair job. A reputable dealer will

exchange a camera, new or used, if your first
roll of film is unsatisfactory. Examine that
first roll carefully for scratches, soft focus, or
other signs of trouble.

The size of the film used determines the
size of the camera itself and the quality of the
image the camera produces. Obviously, the
smaller the film format, the smaller the
camera can be. High-quality images can be
produced by 35mm film, which is less than
1 1/2-inches wide. But a 35mm negative, for
example, has to be enlarged much more than
a4 x 5-inch negative to make the same size
print. The larger the negative, the sharper,
smoother, and more detailed any image will
be rendered. The photographs on these and
the following two pages are reproduced at the
size of the film used by each camera pic-
tured,

SINGLE-LENS REFLEX CAMERAS

18 T
sssnnpnnn

A single-lens reflex (SLR) camera shows you the
scene directly through the lens. The camera has a
mirror and pentaprism thal let you see through the taking
lens 1o fecus the scene and compose it exactly, Wth some
cameras you <an preview how much of the scene will be
sharp, from foreground objects to a distant background.
Most SLRs use 35mm film, like the single frame of film
shown abave, Some single-lens reflex cameras use larger
film sizes. See the page opposite for medium-format SLR
cameras that use 2 1/4-inch film,

Advantages: Since the viewing sysiem uses the camera
lens itsell, it works well with all lenses from wide angle to
supertelephoto; whatever the lens sees, you see—and
that is what the film records. This is especially useful for
close-ups. An exposure meter bullt into the camera meas-
ures the light passing through the lens, with the area
being metered defined in the viewfinder.

Disadvantages: A single-lens reflex is heavier and
larger than a rangefinder camera (see following page)

30 | Camera

that uses the same slze film, The camera is relatively
complex, with more companents thal may need repair,
lts moving mirror makes a comparatively loud clack
during exposure, especially in the medium-format med-
els; this Is a drawback iIf you are stalking wild animals
or self-conscieus people, When the mirror moves up
during exposure, it momentarily blacks out the viewing
image, also a distraction in some situations. And the
molion of the mirror and shutter may cause vibrations
that make the camera more difficult to hold steady at
slow shutter speeds,

Choosing a camera: 35mm single-lens reflex cameras
are the most popular when a buyer moves beyond snap-
shot level, SLRs offer the greatest variety of interchange-
able lenses, plus features such as through-the-lens
metering and built-in flash,

Automatic features abound: automalic exposure, focus,

flash, and film winding are standard on many models,
Some cameras focus as scon as you put your eye to the
viewfinder and fallow your eye movements to focus auto-
malically in whatever direction you are looking. Stop for a
moment to think about what fealures will be really useful
to you before you pay extra for some special feature you
might need only once in a while.

Make sure the camera allows you to manually override
autematic features when you wanl to make exposure and
facus choices yoursell For example, some cameras auto-
matically set the film speed for you by reading the DX
coding an the film cassette. Thal's convenient, but it's
best lo have a camera where you can override this fea-
ture when you wanl to select a film speed diflerent from
the nominal one,

Also consider how convenient it is to select or override
automatic features. Does the camera have easy-to-adjust,
convenlently located knobs and dlals or tiny, difficult-to-
access, and even-harder-to-read menus?

The 35mm film format produces a relatively small
negative, 1 X 1 1/2 Inches (24 x 36mm). You can make
high-quality enlargements fram 35mm negatives, but you
need carefully exposed and pracessed negatives o do so.
Many types of film, both black-and-white and colar, are
avallable in 35mm,

While viewing

A single-lens reflex camera has a viewing sys-
tem that is built around a mirror. While viewing,
light coming through the camera lens Is reflected by
this mirror up to a viewing screen, then usually travels
1o a live-sided pentaprism that lurns the inverted image
around so it appears the correct way to the eye (dia-
gram, above left), When the shutler is released, the
mirrar first swings up, permitting light to reach the
shutter and film at the back of the camera (dlagram,
above right). The image viewed through the lens is the
same as the Image produced on the film,

During exposure

Ex.1032 / Page 22 of 57
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Medium-format single-lens reflex cameras are
popular with phategraphers who want a neqative larger
than 35mm with the versalility of a single-lens reflex—
lashion or advertising photographers, fer example. Not
only are lenses interchangeable, but sometimes the cam-
era's back Is loo; you can expose part of a roll of black-
and-white film, remove the Back, and replace it with one
loacled with color film or designed for digital caplure,
These cameras are bigger, heavier, and noisler (han
35mm single-lens reflex cameras—and the price is sften
higher, toe, Some cameras make a 6 x 6em (2 1/4-Inch
square) negative, like the film frame shown above; some
models have a rectangular format, such as 6 x 7em (2
174 % 2 3/4 Inches) or 6 x 4.5cm (2 1/4 % 1 5/8 Inches),

RANGEFINDER/VIEWFINDER CAMERAS

A viewfinder camera shows you the scene
through a small window (the viewfinder), The
viewfinder is equipped with a simple lens system that
shows an almost=—but not quite—exact view of what the
picture will be. Many inexpensive point-and-shaol cam-
eras have a viewfinder plus automatic focus.

A rangefinder camera has a viewtinder, plus a coupled
rangefinder that lets you facus the camera manually as
you view the scene. Most rangefinder and viewfinder cam-
eras use 35mm film; a few, like the one below, right, use
other film sizes,

Advantages: The camera Is compact, lightweight, and
fast handling. Compared to a single-lens reflex camera, It
has few parts ihat move during an exposure, so lt Is
quieter and less subject to vibration during operation, A
high-quality rangefinder camera has a bright viewfinder
Image, which makes it easy to facus quickly, particularly
at low light levels where other viewing systems may be
dim, Wide-angle lenses are likely to be sharper than
these made for reflex cameras because reflex cameras
nead a mere complex design to pravide clearance for the
reflex mirror,

Disadvantages: Because the viewdinder is in a different
pasition than the lens that exposes the negative, the
camera suffers from an inherent defect called parallax
that prevents you from seelng exactly what the lens sees,
The closer the subject to the camera, the more evident
the parallax. Betler cameras correct to some extent for
parallax. Because complete correction Is impossible, a
viewlinder camera Is a poor cholce for elose-up work.
Even when the edges of the picture are corrected for
parallax, the alignment of cbjects will be different
because they are seen from slightly different angles by
the viewfinder and the lens that exposes the film.

In a rangefinder or viewfinder camera, the image
goas directly from the lens to the film but travels
through a separate viewfinder to the eye, Because
you aren't looking through the taking lens, you must accept
some parallax error (see above) and depend for focus on a
rangefinder, an autofocus system, or a simple distance
scale,

Choosing a camera: A 35mm rangefinder camera with
adjustable contrals gives you more flexibility than a sim-
ple point-and-shaot madel. You focus and set the expo-
sure yoursell, or with some models have the aption to
do 50 autematically A high-quality 35mm rangefinder
camera has long been a favorite of experienced photog-
raphers who want to work inconspicuously and quickly.
They value the camera's dependability and its fast and
precise focusing,

Choosing a camara: Medium-format rangefinder cameras
combine relatively large flm with a compact rangefinder
design, They are light weight, have a qulet shutter and a
bright, easy-to-focus viewfinder Some models have Inter-
changeable lenses, They are popular with professionals and
others who want a camera that is easy to carry in the field,
but that delivers a high-guality negative larger than 35mm.
The film frame above is 6 x 9cm In size,
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CHOOSING A CAMERA, continued

VIEW CAMERAS

A view camera has direct, through-the-lens view-
ing and a large image on a viewing screen, It is
the simplest and oldest basic design for a camera, A view
eamera Is bulll something llke an accardion, with a lens at
the front, a ground-glass viewing sereen at the back, and
a flexible bellows in between. You focus by moving the
lens or'the back forward ar back until you see a sharp
Image on the ground glass,

Heavy, bulky, and slow to aperate, the view camera is
slill the camera of cholce for architectural photography,
sludio work, or any use where the photographer's first
goal is carefully controlled, technically superior pictures,

Advantages: The image on the ground glass is projected
by the picture-taking lens, so what you see is exaclly whal
will be an the negative; there can be no parallax error (as
In a rangefinder camera, previous page) and you can pre-
view the depth of field at the selected aperture. The
ground glass Is large, and you can examine it with a mag-
nifying glass to check sharpness in all parts of the picture,

32 | Camera

The film size Is also large (4 % 5, 51 7, 8 % 10 Inches or
larger), which produces sharp detall. The camera parts
are Independently adjustable; you can change the position
of lens and film relative to each other so that you can
more precisely control focus or perspective. Each picture
Is exposed on a separale plece of film, 50 you can give
negatives Individual development, Digital capture backs
are also available.

Disadvantages: The cameras are bulky and heavy, and
almost all require using a tripod, They are slow lo use,
You must set up and focus first, then Insert the film to
make the exposure, The Image projected an the ground
glass is not very bright. To see it clearly you must put a
focusing cloth aver bath your head and the back of the
camera, The image you see on the viewing screen comes
directly from the lens, so It is upside down, with left-side
objects on the right, right-side abjects on the left. You get
used to this, but it is disconcerting al first,

JK Torgtaiummanmaliag
‘ H
el |

) ——]
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In a view camera, the light comes directly from
the subject, through the lens to a ground-glass
viewing sereen. The image you see comes directly from
the lens, so it Is upside down, As an ald in compesing and
allgning your subject, the ground glass may be etched
with a square grid. The film frame on the left is 4 x 5
inches,

GLEN FISHBACK Edward Weston Using His & « 10 View Camera, Point Lobos, 1937

More about . . .
* View cameras, pages
sz P
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More about . . .

* Digital camaras, san
pages 202-205

TWIN-LENS REFLEX CAMERAS

Twin-lens reflex (TLR) cameras also deliver a
negalive larger than 35mm, usually 6 x 6em (2 1/4 inch-
es square), piclured above. With most models, lenses are
nol interchangeable, and few madels are currently manu-
factured, TLRs are quiet, refiable, and ganerally less
expensive than other lypes of medium-format cameras,

Finding an inexpensive used TLR Is a good way to
experiment with larger-farmat film. They are good lor par-
traits or ather fairly static photagraphic situations, Den't
expect the speed of a rangefinder or the flexbility of a
single-lens rellex,

POINT-AND-SHOOT CAMERAS

Point-and-shoot cameras, also called compact cam-
eras, dominate the low-priced end of the market. Many
use 35mm film {cr an even smaller formal called APS)
and are usually mercilessly automatic: they read the
speed of the film you put in the camera, advance it to the
first frame, focus, calculate exposure, trigger a buili-in
flash if you need it, advance the film alter each exposure,
and rewind at the end o the roll, Many are nonadjustable
and can only be operated automatically. Better-quality
ones have a zoom lens and offer some cantrol of facus,
exposure, or flash functions. Polnt-and-shoot cameras are
small, inexpensive, and easy to use, They often lake
excellent pictures, but they are easy to outgrow as seon
as you become more seriously interested in photography

DIGITAL CAMERAS

Digital cameras do not use film to make images; some do
not even look like flm-based cameras. They generate photo-
graphs by focusing a scene through a lens, like traditional
cameras, But instead of exposing film, the light rays fall an a
computer chip that captures a photograph by writing it onto
a memory card in the camera, The resulting image, In the
farm of electronic 15 and Os, can then be transferred to a
computer for editing, printing, or distribution on the Internet.

Advantages: With many digital cameras, you can see
what your lens sees in a small LCD monitor that is like a
tiny television screen on the camera back. (The phalogra-
pher above is looking into the monitar o frame his pic-
ture.) Once you've taken the picture, you can view it on
the same LCD monitor, and immediately erase it if you
don't lke it, Or withoul developer or darkraom, you can
print out images on phatographic-quality paper using a
computer and printer. Some cameras bypass compulers
and connect o printers directly. Others can generale an
Instant print on the spol. And since digital storage Is
reusable, you don't need to purchase film or pay for pro-
cessing,

Disadvantages: Rapidly changing technology makes
digltal cameras obsolete relatively quickly A camera with
quality that rivals film Is more expensive than traditional
cameras. While film is avallable around the world, digilal
starage devices for cameras are not, When you travel,
you may need to carry a computer into which you can
download your piclures, or keep a coslly slorage device in
your camera bag, Stored pholagraphs require a comput-
ef, camera, or alher device to view.
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r SPECIAL-PURPOSE CAMERAS
iy

JAMEY STILLINGS  Sea Turtle and Boy, 1959

Underwater cameras are mostly for use underwa-
ter but alsa for simations where a camera is like-
Iy to get extremely wet. Some cameras are only
water vesistant, rather than usable underwater. In
this case the photographer needed a camera that
could he completely submerged 1o make each of
the photographs that were digitaily blended to
make this cemposite. See how It was made on
page 234,

Special-purpose cameras fill a variety

of needs. You can use them to take photo-
graphs underwater, make a print right away,
or produce a non-standard format.

Underwater cameras, for example, allow
you to take pictures beneath the sea. Some
maodels let you dive to only a few feet
below the surface, others much deeper.

Panorami¢ cameras take wide views of a
scene, SOME panoramic cameras use a
fixed lens that takes in a wide view, With
others, the lens swings in an arc from one
side of a scene to the other, making an
exposure onto film that is held in a curve,

Instant cameras produce a print within a
few seconds, if not instanily. Polaroid and
Fuji make instant films for their own cam-
eras, as well as for view cameras.

Stereo cameras take two pictures at the
same time through side-by-side lenses,
The result, a stereograph, gives the illu-
sion of three dimensions when seen in a
stereo viewer,

TIMOTHY HEARSUM  Bagdad, Californla

Panoramic cameras make a long, narrow photo-  paneramic shape, Others use a longer-than-nor-

graph that can be interesting, for exanple, for mal seetion of rall film or rofate the lens from More about . . .
landscapes. Some of these cameras crop owt part side to side diring the exposure, + Instant eamaras,

of the normal image rectangle to make o pages 76-77; 174175

34 | camera
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Tripod

Manoped

Tabletep triped

To hod Told @ camera, support the
camera from underneath with your
left hand. The right hand presses the
shutter and advances the film. Press
bath arms against your body, relax,
breathe out, and squeeze the shutter
release gently fo avoid jerking the
camera,

With a long lens or at a relatively
slow shutter speed witheut a triped,
try to find somie extra support such
as a stool, ehaly or other object fo

brace yourself agains!

MINIMUM SHUTTER SPEEDS
FOR HAND HOLDING
A 35MM SLR CAMERA

Lens Foeal Minimum
Length Shutter Speed

1/30 sec

24-28mm

35-80mm 1/60 sec
85-100mm 17125 see
135-200mm 1/250 sec
300mm 1/500 sec
600mm 141000 sec

KEEPING THE CAMERA STEADY

With the camera held vertically, the
left or ight hand can support the
camera. Keep that arm againsi your
body o steady the camera.

A tripod provides the steadiest sup-
pori for a camera. Ii is essential for
slow shutter speeds. Same tripods
kave a center shafi that can be

remaved and reversed; the triped head

and eamera can ten hang upside

down sa the camera can be brought

very low 1o the gionnd, A cable release

lets your trigger the shutter without

SJarring the camera. Leave a liifle slack

in the cable (nstead of puliing it faur.

Keep the camera steady during an exposure.
Even with the finest camera and lens, you
won’t be happy with the pictures you take
if you don’t keep the camera steady
enough during the exposure. Too much
camera motion during exposure will cause
sharpness problems ranging from slight
image softness to hopeless blurring.

How much camera movement is too
much? That depends on several factors,
including how much the image will be
enlarged. Any blur is more noticeable in a
big enlargement. The camera’s design
affects how much it moves during an expo-
sure; SLRs are particularly prone to vibra-
tion, The slower the shutter speed, the
more you have to worry about camera
movement. The longer the focal length of
the lens, the more movement becomes
apparent. Longer lenses magnify objects
on the film—and camera movement too,

If you are hand holding a camera, use a
shutter speed faster than the focal length of
the lens: for example, 1/60 second or faster
with a 50mm lens, 1/250 second or faster
with a 200mm lens, (see chart below left),
Squeeze the shutter release gently and
smoothly, If you can, brace your body in
some way by leaning your back against a wall
or your elbows on a table, fence, or other sup-
port,

Using a tripod and cable release is the
best way to prevent camera movement.
The tripod should be sturdy enough for the
camera; if you balance a large, heavy cam-
era on a flimsy, lightweight tripod, your
camera can end up on the floor. On the
other hand, if your tripod isn’t very heavy,
you are more likely to make a habit of car-
rying and using it. When making portraits,
putting the camera on a tripod lets you take
your eye away from the viewfinder and
establish more rapport with your subject.

Tabletop tripods are sometimes useful;
their very short legs can be steadied on a
table or car fender or even against a wall,
A monopod, a single-leg support, gives
extra stability if you have to keep moving,
for example, along a football sideline.
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Ex.1032 / Page 27 of 57
TESLA, INC.



PHOTOGRAPHER AT WORK

ity

Photojournalist James Nachtwey

ames Nachtwey’s gentle manner and voice belie the violence and

heartache he has recorded. A contract photographer for Time

magazine, Nachtwey is one of the best-known and most widely
respected photajournalists, He has covered wars and civil strife in
El Salvador, Nicaragua, Lebanon, Sri Lanka, Afghanistan,
Chechnya, Northern Ireland, Rwanda, South Africa, the West Bank
and Gaza, Bosnia, and Kosovo.

Nachtwey taught himself photography, then began his career with
four years on a newspaper. Black Star, a photo agency, helped him
get assignments and publish pictures when he started freelancing. In
1986, he joined Magnum, the respected photo cooperative,

When arriving in a war zone, Nachtwey says, he first establishes a
logistical base. This includes transport, communication (often
involving an interpreter), and a place to stay. Lodging might be a
hotel, a room with a local family, the floor of an abandoned
bombed-out building, or a sleeping bag or blanket on the ground, If
possible, he contaets a local newspaper or one of the international
wire services to orient himself to the ongoing situation.

‘When photographing in tumultuous situations, Nachtwey uses
patience and common sense. “Many photographers rush their
images,” says Robert Stevens, Nachtwey's editor at Time, *They
arrive, see a subject in front of them, and start shooting, They often
think they have recorded what is important in a few moments, but
they haven't. It's important to take time and wait. Jim waits and
waits until the time is right”

Many photographers forget about the background, Stevens
explains, and end up with images where the background distracts
from the most important part of the photo. Using a 35mm Canon
single-lens reflex camera and a 17-35mm zoom lens, Nachtwey
frames his photos in a deliberate but fast way, by shifting his body
up or down, right or left to get elements the way he wants them. He
ships his undeveloped color slide film or Tri-X black-and-white
film directly to Time, so he rarely sees his pictures before they
appear in the magazine.

Nachtwey works on the front lines, but he avoids reckless behav-
jor, “I try to be aware of the changing dynamics of whatever situa-
tion I am in,” he says. “I make split-second decisions, based on a
combination of intuition and experience, calculated to enable me to
do an effective job and survive. [n the riskiest situations, I usually
work alone, but sometimes with another, trusted colleague.”

Emotional strength can be as critical as technique or tactics. How
does he continue photographing while witnessing horror? “If you
go with a camera to places where people are experiencing a great
tragedy, you have a responsibility,” he told one interviewer. “The
value of the work is to make an appeal to the rest of the world, to
create an impetus for change through public opinion. Public opinion
is created through awareness. My job is to make people aware.”

“1 used to call myself a war photographer,” he says. “Now I con-
sider myself an antiwar photographer.”

36 | Camera

IAMES NACHTWEY  Bardara, Somalla, 1992

“Nachbwey's photographs are alivays elean and striking compositions, . . . beeause he is honest and clear

in his stince,” writes histortan Luc Sante. The photographer sees images such as this one of @ woman |
preparing to bury her dead child, “as a visualization of the kind of hell an earth that can be created by

human beings for human beings.”

DAVID TURNLEY Nachtwey Under Fire
Phaotojournalist James Nachtwey takes the front line during a gun baiile in
Seith Aftica. According to writer David Friend, fellow journalisis say

Nachtwey borders on being invinctble under fire, almast as if shielded by a
Joree fleld.
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JAMES NACHTWEY Nicaragua, 1982

Nachtwey covers conflicts as they take place but also
shows their impnct on people's lves. For a Nicaraguan
child, an abandaned tank provides a playground,

|
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JULIE ANAND
Water Lenses, 2003

The simple lens
Jormed by a water-
Silled fishbowl inverts
an image exactly the
way your camera's
more complex lens
does. Anand uses the
device to comment on
water use in America’s
arid southwest,



Light must be controlled if our eyes or our eameras are to form bnages af
abjects. You can 't simply place a square of sensitized film in froni of ¢
subject and wait for an image to appear on the fila, The light reflecting
Sfrom the subjeet would kit the film in a yandom jumble, resulting not in a
picture but ina uniform exposure over the entive surface of the film. Light
acts both like rays and like waves, For simplicity s sake, this drawing shows
it as rays—anly a_few coming from just two paints en the man, But thelr
random distribution aver the film makes it clear that they are not going to
produce a usefil image, What (s needed is some sort of light-contral device
in front of the fitm that will select and ain the vays, placing the rays from
each part of the image where they belong, resulting in a clear pleture.

A simple pinhole will form an image, but a lens
forms a sharper one,

Lens focal length is probably the most important
differance between lenses, The longer the facal
length, the larger a subject will appear.

A viewer will almost always look first at the
sharpest parl of a photegraph, the part en which
you have manually focused or the camera has
automatically focused,

How sharp an image appears is also affected by
the depth of field, the area from near to far that
is aceeptably sharp In a phetograph.

Perspective, the apparent size and shape of
ohjects and the impression of depth, is affected
not just by the lens you use but by where you
position the lens.

You have options in selecting a lens. Here is help
understanding them and then geiting the most
from your lens and camera.

lens/3

From Pinhole to Lens..........vnvnnnn 40

Lens Focal Length.......c.ooiiniiiiiinnn 42
Normal Focal Length ..o 4
Long Focal Length ... 46
Short Focal Length .o 48
£00M LENSES, . iimumsmsinrsmmisnssisisssisess 50

Special-Purpose Lenses.............c00 51

Focusing Your Lens ... 32
MU FOELS o civpssassis s ipipmnivtiinns 52
Automatic FOCUS 1. 54

Focus and Depth of Field.......................56
Controlling Depth of Field.............c0.0..... 58
Zone Focusing ..o 60
Focusing on the Hyperfocal Distance.....61

Perspective..

Guidelines for Buying a Lens..................64

Getting the Most from Your Camera
and Lens..........nvviinnninninnn 89

Il photographic lenses do the same basic job: they collect light emanating

from a scene in front of the camera and project it as an image onto a piece

of film (or onto a digital recording chip), at the back of the camera, This

chapter explains how you can use lens focus (which adjusts the sharpest part of

an image), lens focal length (which controls the magnification of a scene), lens

aperture, and subject distance to make the kinds of pictures you want. Lenses for

both film and digital cameras follow the same principles of optics.

a9
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FROM PINHOLE TO LENS

Light acts in some ways like rays and in
some ways like waves. Each point in any
seene emanates waves or reflects rays in all
directions, Although all the light reflected
from a point or an object cannot produce
an image, a selection of it can,

When reflected light reaches a barrier
with a small pinhole in if, like that in the
drawings on the far right, all but a few rays
from each point are deflected by the
barrier. Those few rays that do get through,
traveling in straight lines from the subject,
can make an image when they reach a flat
surface, like the film at the back of a
camera. The image is rotated upside down.
Everything that was at the top of the subject
appears at the bottom of the image on the
film and everything at the bottom appears
at the top, Similarly, left becomes right and
right becomes left.

The trouble with a pinhole camera is its
|Il1yI opening. It admits so little light that
very long exposures are needed to register
an image on film. If the hole is enlarged,
the exposure becomes shorter, but the
image becomes much less sharp, like the
center photograph at right.

A pinhole, small as it is, actually admits a
cluster of light rays. Coming at slightly
different angles, these rays continue through
the hole in slightly different directions. They
fan out, so that when they hit the film the
rayd from a point on the subject make a tiny,
blurry circle instead of forming a point
again. As the size of the hole is increased,
a 1ul'gur cluster of light rays gets through
to the film and makes a wider blurry
circle, These circles overlap, so the wider
each circle becomes, the less clear the
picture will be.

A lens creates a sharp image with a
relatively short exposure. To get sharp
pictll:‘es, the image of a tiny point should
also be a tiny point. But the there is no way
to achieve that with a pinhole camera,
Even a very small opening, which admits
little light and requires long exposure
times, will not make a very sharp image.
To admit more light and to make a sharper
picture than even the smallest pinhole, a
different method of image formation is
needed. That is what a lens provides.

40 | Lens

Photograph made with small pinhole

To make this pictire, the lens of o camera was
replaced with a thin metal disk pierced by a tiny
pinhole, equivalent in size to an aperture of /182,
Only a fiw rays of light from each point on the

Photograph made with larger pinhole

'

\

When the size of the pinhole was increased to
J765, the resalt was an exposure of only 1/5 sec,
but an extremely out-of-focus image. The larger
fole let through more rays from each polnt an the

Photograph made with lens

This time, using @ simple convex lens with an
716 aperture, the scene appeared sharper than the
one taken with the smaller pinhole, and the
exposire dme was much shorter; only 17100 see.

subject got through the tiny opening, prodicing a
sofi but acceptably clear phatograph. Because of
the small size of the pluhole, ihe exposure had to
be & sec long.

subject, These rays spread widely before reaching
the fitm, making large eircles that overlapped one
another creating a very unelear image.

The lens opening was much bigger than the
pinhole, fetting in far more light, but it facused the
rays from each point on the subject precisely so
that they were sharp on the film,

More about . . .

+ Pinhole phetography,

pages 296-297
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A maodern compound lens, as this cutaway
view shows, is usually made up of six or
eight separate lenses. Each lens is added ro
correet some of the aberrations or focusing
deficts in the others, This lens has six
elements in four groups, An element is a
simple lens with two curved sides or one
curved and one flat side. A group may be a
single element, tike (a) or (d), or it may be
nio or mare elements cemented m,g:erim-;

fike (B) and (),

How refraction works is shown in this
diigram af rays of light passing through
Sotir glass blocks. The rays, entering fiom
the lefi, strike the first block Tead on (1)
and therefore pass swaight through, The
next black (2) has been placed at an angle,
so that the rays are bent, buit as they exit
the lens they are bent back to resme their
Jormer divection on the other side, The
concave surfaces of the third block (3)
spread the rays apart, but the last block
(}—a convex lens like the basie light-
gathering lensex used in cameras—dravws
the rays back together so that they eross
each ather at the point of focus.

Mast modern photographic lenses are
based on the convex lens. Thicker in the
middle than at the edges, a convex lens
collects a large number of light rays from
any single point on an object in front of
the lens and refracts, or bends, them
toward each other so that they converge at
a corresponding single peint (diagram,
left) behind the lens. Each paint in the
scene (object point) corresponds to a point
behind the lens (image point), Inside a
camera, a strip of film is stretched flat
across the film plane. All the points in a
corresponding object plane in the scene
will focus as points on the film, so the
picture will be sharp for everything in that
plane.

How does a lens refract (bend) light to
form an image? When light rays pass from
one transparent medium, such as air, into a
different transparent medium, such as
water or glass, the rays refract, or bend,
Look at the shape of a spoon half sub-
merged in a glass of water and you will
see a common example of refraction: rays
of light reflected by the spoon are bent by
the water and glass so that part of the
spoon appears displaced.

For refraction to take place, light must
strike the new medium at an angle. If light
rays are perpendicular to the surface when
they enter and leave the medium (diagram
left, 1), the rays will pass straight
through. But if they enter or leave at an
oblique angle (2), the rays will be bent to a
predictable degree. The farther from the
perpendicular they strike, the more they
will be bent,

When light strikes a transparent medium
with a curved surface, such as a lens, the
rays will be bent at a number of angles
depending on the angle at which each ray
enters and leaves the lens surface. They
will be spread apart by concave surfaces
(3) and directed toward each other by
convex surfaces (4). Rays coming from a
single point on an object and passing
through a convex lens (the simplest form
of camera lens) will cross each other—and
be focused—at the image point.

Chapter Three | 41
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LENS FOCAL LENGTH

e

The most important way lenses differ Is in
their focal length. Since most cameras can
be used with interchangeable lenses, you
can choose which lens to buy or use. A lens
is often described in terms of its focal
length (a 50mm lens, a 12-inch lens) or its
relative focal length (normal, long, or
short), Technically, focal length is the dis-
tance between the lens’s rear nodal point
and the focal plane when the lens is
focused at infinity. Theoretically, infinity is
a distance immeasurably far away, beyond
the edge of the universe, In photographic
terms, infinity is any distance from which
light enters the lens in parallel rays. Lens
designers call the image point where those
rays come together the focal point.

Focal length controls magnification, the
size of the image formed by the lens, The
longer the lens, the greater the size of
objects in the image (see diagrams, right).

Focal length also controls angle of view,
the amount of the scene shown on a given
size of film (see photographs opposite). A
long-focal-length lens forms a larger
image of an object than a short lens, As a
result, on a given size of film, the long
lens includes less of the scene in which
the object appears. If you make a circle
with your thumb and forefinger and hold
it close to your eye, you will see most of
the scene in front of you—the equivalent
of.a short lens. If you move your hand
farther from your eye—the equivalent of a
longer lens—the circle will be filled by a
smaller part of the scene. You will have
decreased the angle of view seen through
your fingers. In the same way, the longer
the focal length, the smaller the angle of
view seen by the lens,

42 | Lens

A lens of shorit focal length bends light sharply.
The rays of light focus close behind the lens and
Jornt a small image of the subject,

A lens of longer focal length bends light rays less
than a short lens does, The longer the focal length,
the less the rays are bent, the farther behind the
lens the image is focused, and the more the image

ix magnified, The size of the image Increases in

Foceal length 25mm

Facal length 50mm

propertion to the focal length. If the subject
remains at the same distance from the lens, the
Image formed by a 50mm lens will be twice as big
as that from a 23mm lens.

More about . . .

* Facal length and film
size, page 49
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The effect of increasing focal length while keeping
the same lens-to-subjeet distance is an increase in
magnification and a decrease in angle of view,
Since the photographer did net change position, the
sizes of abjects within the scene vemained the same
in relation to cach other. The diagram below shows
the angle of view of some of the lenses that can be
wsed with a 35mm camera,

1000mm - ]2.5'

500mm

300mm

I |

Al 500mm 1000mm

Chapter Three | 43

Ex.1032 / Page 35 of 57
TESLA, INC.



N ||F_|"

LENS FOCAL LENGTH, continued

Normal Focal Length

A normal-focal-length lens, also called a
standard-facal-length lens, approximates
the impression human vision gives. One of
the greatest of modern photographers,
Henri Cartier-Bresson, who deseribed the
camera as “an extension of my eye,” often
used a normal lens. His picture opposite
includes as much of the scene as you
would probably be paying attention to if
you were there, the angle of view seems
natural, and the relative size of near and
far objects seems normal.

A lens that is a normal focal length for
one camera can be a long focal length for
another camera, Film size determines what
will be a normal focal length. The larger
the size of the film format, the longer the

A lens of a given focal
length may be constdered
narmal, short, or long,
depending on the size of
the film you are using. If
the focal length of a lens
ix about the same as the
diagenal measurement
af the film (broken line),
the lens is considered
“normal.”’ It collects
light rays from an angle
of view of about 50°

The phetograph on the
Fight was taken with a
A x 5 view camera using
a 150mm lens. The
diagonal measurement of
4 x S-inch filn is about
I50mm, 5o a 150mm lens
is considered a wormal
Jacal length for that size
film.

Rut 150mm is much
Ioager than the diagenal
af 33mm film. A 150mm
fens is considered a long-
Jocal-length lens for a
33mm camera (see
Bottom photo, Fight).

on a 4 x 5-inch view
camera

View of 150mm lens
on a 35mm camera
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focal length of a normal lens for that
format; it corresponds roughly to the
measurement of a diagonal line across the
film frame (see below).

A camera using 35mm film takes a
50mm lens as a normal focal length
(50mm is about two inches). For a camera
taking 6 x 7em pictures on 120 film, a
normal focal length is about 80mm. For a
camera using 4 x 5-inch film, a 150mm
lens is normal. The digital capture chips in
many cameras are smaller than a 35mm
frame, so their normal lenses are shorter
than 50mm, Usage varies somewhat: for
example, lenses from about 40mm to
58mm can be referred to as normal focal

lengths for a 35mm camera.

A lens of normal focal length has certain
advantages over lenses of langer or shorter
focal length. Most normal lenses are faster;
that ig, they open to a wider maximum aper-
ture, so can be used with faster shutter speeds
or in dimmer light than lenses that do not
apen as wide, They often are less expensive,
more compact, and lighter in weight.

Choice of focal length is a matter of
personal preference. Some photographers
habitually use a shorter focal length
because they want a wide angle of view
most of the time; others prefer a longer
focal length that narrows the angle of view
to the central objects in a scene. If you have
a 35mm camera, a 50mm lens is a good
focal length to start with,

PETER VANDERWARKER Custom House Tower and Central Artery, Boston, 1989

More about . . .
= Focal length and angle
of view for 35mm
camera lenses, page 43
= Focal length and film
sizes, page 64
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HENRI CARTIER-BRESSON Place de 'Europe, Parls, 1932

Using @ normal-focal-lengile lenis Is a way for the
photographer to let the subject speak. Wide and
long lenses make a stronger statement about the
technical decisions a photographer must make,
such as about perspective ar depth of field,
Although Cartier-Bresson resisted diseussing
technigue, it is known that he frequently used a
normal (30mm) lens on his Leica camera. In this
case, the size relationships in the frame—clues

e about. .. that give us our sense of perspective—are nol
length and angle ) unuswual, We are drawi to what the photographer
aw for 35mm " " ice. the poekry 0 instenl
ra lenses, page 43 wants us to notice, the poetry q,f':.n Insta

length and film snatched from the fabric of ime iself. Cartler-
1 Page 64 Bresson called this a “decisive moment”
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LENS FOCAL

A

Long Focal Length

A long-focal-langth lens provides greater
image magnification and a narrower angle of
view than a normal lens. For a 35mm cam-
era, a popular and useful long focal length
is 105mm. For a camera using 120 film for
6 x 7cm negatives, a popular comparable
focal length is 150mm. Fora 4 x 5 view
camera, it is about 300mm.

Lang lenses are excellent when you can-
not or do not want to get close to the sub-
ject. In the photograph opposite, the pho-
tographer seems to be in the middle of the
action even though he is not. Long lenses
make it possible to photograph birds and
animals from a distance. Medium-long
lenses are excellent for portraiture; most
people become self-conscious when a cam-
era is too close to them so their expressions
are often artificial. A long lens used at a
moderate distance also avoids the kind of
distortion that occurs when shorter lenses
used close to a subject exaggerate the size
of whatever is nearest the camera—in a
portrait, usually the nose (see below).

Long lenses aften produce better portraits. A
maderately long lens (such as an 85mm or 105mm
lens on a 35uun camera) used at least 6 fi from the
stbject (near right) makes a better portrait than a
shorter leas used close to the subject (far right).

Compare the size of nose and chin in the two
]JIE‘!‘HMS af the same subject, Photographing a
person al 1o close a lens-to-subject distance
makes features nearest the camera appear foo
large and gives an wnnatural-looking dimension to
the head.
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LENGTH, continued

There are subtle qualities that can be
exploited when you use a long lens.
Because a long lens has less depth of field,
objects in the foreground or background
can be photographed out of focus so that
the sharply focused subject stands out
clearly. (See opposite page.) Also, a long
lens can be used to create an unusual per-
spective in which objects seem to be closer
together than they really are (see page 63).

Long lenses have some disadvantages,
and the longer the lens the more noticeable
the disadvantages become. Compared to
lenses of normal focal length, they usually
are heavier, bulkier, and more expensive,
especially telephotos with wide apertures.
Because they have relatively shallow depth
of field, they must be focused accurately.
They are difficult to use for hand-held
shots since they magnify lens movements
us well as subject size, The shutter speed
for a medium-long lens, such as a 105mm
lens on a 35mm camera, should be at least
1/125 second if the camera is hand held.

Long lens, moderate distance

For a 200mm lens, you will need at least
1/250 sec, Otherwise, camera movement
may cause blurring, A tripod or other sup-
port is your best protection against blurry
photos caused by camera movement.
Photographers commonly call any long
lens a telephoto, or tele, although not all
long lenses are actually of telephoto
design. A true telephoto has an effective
focal length that is greater than the actual
distance from lens to film plane, This
design makes the lens shorter and easier to
handle. A tele-extender or teleconverter
contains an optical element that increases
the effiective focal length of any lens. [t
attaches between the lens and the camera

body and magnifies the image from the
lens onto the film, With these devices, the
effective length of the lens increases, but
less light reaches the film. A converter that
doubles the lens focal length, for example,
loses two f-stops of light.

More about . . .
= Depth of fisld, pages
56-59

Short lens, up close

= Focal length and angle
of view for 35mm
caimera lenses,
page 43

= Focal length and film
sizes, pages 44, 64

* Lens length and shuiter
spaad, page 35
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LOU 1ONES  Women Swimming, 1998

Athletes at sporting events, like these swimmers,
can be at a considerable distance. Phatographers
aflen rely on long lenses—iike the 600mm telephoto
e heve—to come in tight on the action. Jones
set kis lens to the next-to-widest aperture o he
vould use a very high shutter speed. The shallow
depth of field resulting from that wide apertire
Blurs out the background and calls atiention te the

re about . , .
sharply-facused swimmer in the foregrouid.

th of field, pages
59

il length and angle
faw far 35mm
era lenses,

43

]
Wl length and film

%, pages 44, 64

1 length and shuiter
1d, page 35
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LENS FOCAL LENGTH, continued
Short Focal Length

A short-focal-length lens increases the angle of
view and shows more of a scene than a normal
lens used from the same position. A short lens
(commonly called a wide-angle lens) is useful
when you are physically prevented (as by the
walls of a room) from moving back as much as
would be necessary with a normal lens,

For a 35mm camera, a commonly used short
focal length is 28mm. A comparable lens fora 6 x
7 cm camera is 55mm. For a 4 x 5§ view camera, it
is 90mm.

Wide-angle lenses have considerable depth of
field. A 24mm lens focused on an object 7 feet
away and stopped down to f/8 will show everything
from 4 feet to infinity in sharp focus. Photographers
who work in fast-moving situations often use a

48 | Lens

moderately wide lens, such as a 35mm lens on a
35mm camera, as their normal lens, They don't
have to pause to refocus for every shot, because
with this type of lens so much of a scene is sharp,
At the same time it does not display too much
distortion,

Pictures taken with a wide-angle lens can show
both real and apparent distortions. Genuine aberra-
tions of the lens itself such as curvilinear distortion
are inherent in extremely curved or wide elements
made of thick pieces of glass, which are often used
in wide-angle lenses. While most aberrations can
be corrected in a lens of a moderate angle of view
and speed, the wider or faster the lens, the more
difficult and/or expensive that correction becomes.

SLR cameras need a special kind of wide lens

called a retrofocus, to leave room behind the lens
for the reflex mirror to move. It is more difficult to
correct aberrations in this kind of lens; wide-angle
lenses for cameras without mirrors—rangefinders
and view camera—often perform better.

A wide-angle lens can also show an apparent dis-
tortion of perspective, but this is actually caused by
the position of the photographer, not by the lens, An
object that is close to a lens (or your eye) appears
larger than an object of the same size that is farther
away. Since a wide-angle lens is often used very
close to an object, it is easy to get this kind of exag-
gerated size relationship (below and right). The cure
is to learn to see what the camera sees and either
minimize the distortion, or use it intentionally (pages
51 bottom and 63 right).

KARL BADEN

Amelia, 1995

A wide lens lets you
waork in close quarters,
fike this child’s bedroom,
The unusual perspective,
caused by a very short
distance from lens to feet,
creates a vision that is
both amusing and a bit
disorienting.

More about . . .

* Focal length and angle
of view for 35mm
camera lenses,
page 43

* Perspective, pages
62-63
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Shind the lens
e difficult to
wide-angle

y (pages

DAVID MUENCH
Sand Dunes, Monument Vallay,
Arizona, 1985
With a 75nm lens on his
4 x § view camera (a wide-
anprle lens for that format),
David Muench positioned
his camera relatively close
to the furrows of sand [n the
Joveground. The result was
ta increase the apparent
gle slze of the furrows nearest
the camerv and fo create an
impression of great distance
from foreground (o
background.,
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LENS FOCAL LENGTH, continued

W

Zoom Lenses

Zoom lenses are popular because they combine
a range of focal lengths into one lens. Using a
28-105mm zoom, for example, is like having
4 28mm, 50mm, 85mm, and 105mm lens
instantly available, plus any focal length in
between. The lens elements inside a zoom
can be moved in relation to one another; this
changes the focal length and therefore the
size of the image.

It is convenient to be able to frame an
image merely by zooming to another focal

length, rather than by changing your lens or

position. Some photographers carry only
two lenses: a 24-80mm zoom and a longer
80-200mm zoom. A zoom lens is particu-
larly useful for making color slides, since
cropping the image later is not easy.

A zoom has some disadvantages. Compared
to fixed-focal-length lenses, zooms are some-
what more expensive, bulkier, heavier, and
they can be optically inferior. However, one
zoom lens will replace two or more fixed-
focal-length lenses.

The best prices and fewest drawbacks
are found with a modest zooming range,
from 35mm to 105mm, for example, The
greater the range, the more evident the
disadvantages become.

Some zoom lenses are best used where
light is ample because they have a relatively
small maximum aperture. Zooms that keep
the same maximum aperture at all focal
lengths are complex designs and therefore
relatively expensive; most reduce the size of
the maximum aperture as their focal length
increases, For example, a 28-105mm zoom
may open to f/4 when it is set to 28mm, but
only to 5.6 at 105mm focal length, TIP: With
a zoom, be especially careful o make sure
your shutter speed is fast enough to avoid
blur caused by camera movement, With the
lens at 28mm, you can use a minimum
shutter speed of 1/30 second, but when you
zoom out to 100mm, you will need at least
1/125 second unless you have the camera on
a tripod,

Used outdoors during the day, most zoom
lenses work fine. However, to shoot indoors
with available light you may wanl a zoom
that stays at a minimum of /2.8 over its
entire range.
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A zoom lens gives you a cholce of diffevent focal
lengths, Here, the photographer used the widest

Jocal length far the pictire on the lefi, then took the

center picture, below, at a focal length rear normal,
The third photagraph, bottom, used the longest

Jfoeal-length of the lens. All three photagraphs were

made while standlug in the same position.

More about . . .

* Shulter spaed and
camera movement,

page 35
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DORNITH DOHERTY

Ant Farm, 1990

A muero lens Is usafil for
,uiwmgmﬂlu'rl; very elose
fa i sniject without having
fa iise other accessories
siich ag extension hibes.
\When you photograph clase
1o 0 subject, depth of Teld
Iy vary shallow—only a
narow distance from near
fa fir will be sharp.

Asked why theve are no
visibie ants, the phatogra-
plier says, “since these are
not viable colonles (they
can't send you a queen),
the ants spent a lot of tine
making an ant cemetery,
which you can see in the
Jower lejt of the pictare.”

CHIP SIMONS

Too Much Sugar, 1995

A fisheye lens distorted
space to ilhisivate an
article on hyperactive
youth. The photograph
shows a fisheye lens’s
typleal characteristics:
very deep depih of fleld,
pronotnced differences
in size between objecis
vary ciosa te the camera
and those in the
background, and barrel
distartion eurving
straight lines In the
image. Simaons chose the
lens ¢ for its radical
rendering and then
enhanced the viewers
vertiga by putiing gels
over the studio strobe
lights for saturared,

surveal colors,

More about . . .

* Macro lenses and
lose-up photography,
pages 290-293

* Perspective contral,
pages 322-323

SPECIAL-PURPOSE LENSES

A macro lens is useful for extremely close
shots, such as that of the ant farm, left, top.
The lens allows you to focus at a very close
range and is corrected for aberrations that
pceur at close focusing distances. The lens
is occasionally called, somewhat inaccurate-
ly, a micro lens. Some zoom lenses come
with a macro feature, They focus closer
than a non-macro zoom but not as close as
a fixed-focal-length macro lens.

For the widest of wide-angle views,
consider the fisheye lens. A fisheye has a
very wide angle of view—some even
greater than 180°—and exaggerates to an
extreme degree differences in size between
objects that are near to the camera and
those that are farther away. Inherent in its
design is barrel distortion, an optical
aberration that bends straight lines into
curves at the edges of an image. Fisheye
lenses also produce great depth of field.
Objects within inches of the lens and those
in the far distance will be sharp, It is not a
lens for every—or even many—situations,
but it can produce startling and effective
views (bottom left).

Aberrations are deliberately introduced
in a soft-focus lens, also called a portrait
lens. The goal is to produce an image
that will diffuse and soften details such
as facial wrinkles,

A perspective-control lens brings some
view-camera adjustments to other types of
cameras. The lens shifts up, down, or side-
ways to prevent parallel lines, such as the
sides of a building, from tilting towards
each other if the camera is tilted.

A catadioptric or mirror lens is similar in
design to a reflecting telescope. It incorpo-
rates curved mirrors as well as glass
clements within the lens. The result is a
lens with a very long focal length but
modest size, one much smaller and lighter
than a lens of equivalent focal length that
uses only glass elements, A unique effect
caused by the front mirror is that out-of-
focus highlights take on a donut shape, A
“cat” lens has a fixed aperture, usually
rather small—f/8 or {11 is typical.
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FOCUSING YOUR LENS
Manual Focus

With manual focus, you select the part of the
scene you want to be the sharpest. What is
the most important part of the scene to be
sharp? What do you want to emphasize?
What do you expect viewers to look at first?
If you are photographing a person, focus on
the eye. If the person is at an angle and you
are up close, both eyes may not be sharp in
the photograph. Depending on the scene, it
may be more important to have the near eye
or the far eye sharp.

The nearer you are, the more important it
is to focus critically, If you are 2 feet away,
focus is critical, because depth of field will
be shallow, with only a narrow area firom
near to far appearing sharp. If you focus on
something 200 feet away, everything at that
distance and beyond will be sharp.

Focus manually like you would tune a
guitar, Go a little past the point you think is
correct, then come back, If you adjust the
focus until the image looks sharp, then
adjust it a little more until the subject looks
unsharp, then go back to sharp, you'll know
exactly when your subject is at its sharpest.

Follow focus is a technique that lets you
keep a subject that is moving toward you well
focused. If a runner is coming toward you,
you have to adjust the focus at about the same
rate that the runner’s distance is changing.

Oie way to learn how to follow focus is
to practice focusing on people moving
toward and away from you. Then practice
on faster things, such as the license plates
of moving cars. You don’t need this skill if
still lifes are your only subject, but it is
vital if you want to photograph football
games, auto races, dancers, or anything else
that moves fast.

NOTE: Don't forget that shutter speed and
aperture also play an important role in making
objects appear sharp in the final picture. If
your shutter speed isn’t fast enough, a moving
object will appear blurred in a photograph, no
matter how sharply focused it was, This
applies to autofocus as well. If your aperture
1sn't small enough, you may have focused on
an important area, but an equally important
nearby area may be out of focus. See, for
example, the photographs on pages 26-27.

@ﬁs .

i\a

i _—-1-

Sharp focus aftraets the eye, When you are photo-

graphing, it is natwral to focus your eyes—and the

camerd—an e most Emiportant area uf'u scene.
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Sharp focus isa xﬂum;f to pay alfention (o d ;mr']ir'm'm'

part of an image, especially if other paris are not
sharp.

rl

VIEWFINDER SCREENS FOR MANUAL FOCUS

Single=lens reflex and view cam-
eras use ground-glass viewing
sereens. Light coming through the lens
hits a pane of glass that is etched, or
ground, 1o be translucent, This ground
glass creates a surface on which a view-
er, locking at it from the ather side, can
see an image and focus it. As you rotate
your lens barrel 1o focus, the ground-
glass screen shows clearly when a
scene Is sharp and In focus (left, above)
and when it is not (left)

Reflex cameras may also include a
microprism, 4 circle that appears
dotted until it Is focused, and sometimes
a split-image locusing aid that appears
offset until the image is focused.

Rangefinder cameras have split-
image focusing, which operates by
superimpasing two images of the same
subject on the focusing screen (left), Cne
image passes through a viewfinder and
one Is reflected by a rotating prism con-
nected to the lens. The two images
appear exactly superimposed (left,
below) only when the lens focuses
sharply on the subject, The red dircles
an the images here call attention ta the
facusing aid. They would nol appear In
the viewfinder,

NOTE: If you have vision problems you might find manual focusing difficult at times.
Seme cameras come with a viewfinder adjustment that allows you to dial in a carrection
(called a diopter) like prescription glasses. Other cameras offer an accessory called a
diopter lens, available in several strengths, that screws directly ento the eyepiece to do
the same. Your optometrist can tell you the appropriate correction to buy,
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" (Ieﬂ, abave)

More about . . .
* Depth of field, pages
5661

ELLIOTT ERWITT  New York, 1946

With everything In the photo soft except the dog
and feet, which arve on the same plane of focus, ihe
pholographer leaves no doubt abeit where he
wants the viewer's eye to go. The human brain
laoks for sharpuess in a scene or n a pheiograph.
By controlling focus, photographers also can
conrtrol where peoaple look when an image s

viewed.
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Automatic Focus

Automatic focus (AF) does the focusing for
you. In the simplest designs, you push the
shutter-release button and the lens brings
the image into focus. The camera adjusts the
lens to focus sharply on whatever object is at
the center of the viewfinder or within the
focusing brackets, This type of autofocus
works well in situations where the main
subject is—and stays—in the middle of the
picture. The camera may display a confir-
mation light when it has focused, but the
presence of a light does not assure that the
picture will be sharp overall,

If your subject is not in the center, you
can use autofocus lock to make it sharp.
Frame the subject within the focusing
brackets or simply point the camera
straight at it. To temporarily lock in the
focus, press the shutter release halfway
down. Keeping the shutter button partial-
ly pressed, reframe the scene, then press
the shutter release all the way down (see
photos, right).

Wide-area focus systems provide more
options. Some viewfinders display several
focusing brackets. By rotating a dial or
thumbwheel on the camera back, you select
a bracket that covers the subject you want
to be sharp. When you press the shutter, the
camera focuses on the selected area-
allowing you to maintain your framing
without having to center, lock, and reframe
each picture. This allows you to shoot fast-
moving subjects that are not in the center
of the frame (see photo, opposite page,
below right),

Some wide-area autofocus systems use
light reflected off your eye to identify your
subject by the direction you are looking,
and therefore what area of the picture to
bring into sharp focus. Other systems auto-
matically select the nearest subject in the
picture and focus there.

Onee you lock anto a subject, some
cameras predict where the subject is likely
to be next, keeping the subject in focus
even if it moves across the frame. These
tracking systems can lock onto a subject,
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" FOCUSING YOUR LENS, continued

adjusting the focus as the subject moves
closer to, or farther from, the camera,
These systems work especially well if the
subject, like a race car, is traveling at a
constant speed toward or away from the
camera.

Some cameras have two autofocus
systems. Active autofocus sends out a
beam of infrared waves, The camera uses
the part of the beam that bounces back to
measure the distance to the subject. Passive
autofocus looks instead at the image inside
the camera, using the principle that contrast
on the focal plane is greatest when the
subject is sharpest.

Both are used because neither one works
in every situation, The infrared beam in
active autofocus, for example, will bounce
back from the glass in a window instead of
from a subject on the other side of the glass.
Passive autofocus may miss the focus if a
subject has very low contrast, is in very
dim light, or consists of a repetitive pattern
like window blinds or plaid, Cameras that
employ hoth systems are more likely to find
maximum sharpness under most conditions.

An autofecus system can be fooled. If you
are photographing a soccer game focusing
on the goalie, for example, and the referee
maoves in front of your camera, autofocus
may track the referee and not the player.
The camera does not know what you are
trying to photograph, so unwanted subjects
can cause the lens to focus incorrectly.

Your camera may let you select among its
several focus modes. Manual focus is
frequently supplemented by two other
options—single-shot autofocus, sometimes
called focus priority, and continuous focus.
With a modern camera, if you want the
machine to make quick and accurate
decisions for you, you must understand its
methods.

Read your camera's instructions so0 you
know how its autofocus mechanism operates
and when you would be better off focusing
manually,

CENTER-WEIGHTED AUTOFOCUS LOCK

L1 Shutter-release button

Subject off center, out of focus, Aulofocus cameras
often focus on the center of a scene, This can make an
off-center main subject out of focus if It Is at a different
distance from whatever is at the center. Above, brackets
at the cenler incicate the focused area.

_{%’_- Halfway down, autofotus activated

Focus on the main subject, In autofocus mode, first
facus by placing the autofocus brackets on the main sub-
Ject; with many cameras, you press the shutter button part
way, Keep partial pressure an the release to lack focus,

é"* All the way down, shutter released
T

Hold facus and reframe. Nexl, reframe your piclure
while keeping partial pressure on the shutter release,
Push the shutter buttan all the way down to make the
exposure, You can get the same results—a sharply
lacused main subject—simply by locusing the camera
manually if your camera allows that,
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Center-weighted aufo-
Jocus can be foaled in
a situation like this
one, where il might
have focused an the
Jence in the background
instead aof the batter,
:’i’)” can use aufafocus
lack (see opposite page)
ta lock focus on the
batter and then reframe

the picture.

JAMES GLOVER Il Batter Up—Bat Out, 1999

Wide-area aitofocus
allows you to stay
[framed on the situation
while using a dial or
other camera eontrol o
select the part af the
image you wani to be in
Joeus, in this case, the
batter. You could have
selected the left-hand
segnient of the focusing
brackets to focus on the
person in the left-hand
part of the frame. Some
systems affer even more
precise confrol,
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FOCUS AND DEPTH OF FIELD
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What enactly is sharpness, and how much
can it be controlled? In theory, a lens can
only focus on one single distance at a time

: (the plane of critical focus) and objects at
all other distances will be less sharp, But,
in most cases, part of the scene will be
acceptably sharp both in frant of and
behind the most sharply focused plane.
Objects will gradually become more and
more out of focus the farther they are from
the most sharply focused area.

Depth of field is the part of a scene that
appears acceptably sharp in a photograph.
Depth of field can be shallow, with only a
narrow band across the scene appearing to be
sharp (photo, opposite), or it can be deep,
with everything sharp from near to far (photo,
right). To a large extent, you can control how
much of it will be sharp.There are no definite
endings to the depth of field; objects
gradually change from sharp to soft the
farther they are from the focused distance,

Cireles of confusion affect the depth of fleld. Light
Srew a single point on the subject reaclies the lers
in the shape of a cone. Belind the lens, that same
light converges, again in the shape of a cone, to a

If the film Is not af the tp af the cone and instead
slices through the cone fn front of or bekind the
Jocus point it wil vecord a civele instead of u point
{diagram, befow).

A civele ean be small enough that you can't tell

Reducing the size of the lens aperture makes the
base of each cone of light smalier and its angle
narrower (diagram, below). The film can then
slice a eirele of confusion favther from the focus

In geneval, the more a print is enlarged, the less
sharp It appears because the enlargenent has
increased the size of each civcle, making more of
thent larger thai the circle of confusion and

=

carvesponding image point, If your film i located
af the p of that cone of light, that image point
will he exactly in focus (see diageant, below),

it's a virele instead of a point, This size is called a
cirele of confusion, Any polnts in the subject’s
image that make a civele this size or smaller will
appear to be in focus, Auy pelnis withiie this
range are inside the depth of fleld,

point. So even though a smaller aperture doesn’t
change the actual location of the plane of focns,
it widens the range of polnts that appear fo be in
Jocas, Hus increasing the depth of field,

visible as cire

les, not points. But sharpness is also
affected by viewing distance: a mural-size pring
viewed uwt a distance of 20 feet may appear shavp;
the same print viewed up elose may not,
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MARTINE FRANCK Mcudon Observatory, 1991

Depth of field, the area In a scene in which abjects appear sharp, can be deep
ar shaflow, In the photograph above, everything is sharp from the nearest ree
ta beyond the figre in the background, The smaller the aperture, the greater
the depth af field.

More about . . .

* Controlling depth
of field, pages
58-61
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A lens focuses on the plane of eritical focus, in
this case, o column of names ai the memorial in
Jerisalem that commemorates the six millions Jews
Kitled ta World War I, Imagine the distance on
which your lens is focused as a pane of glass
paratlel 1o the eamera, shetched across the scene
in front of you, Everything at this distance (the
plane af eritical fovus) will be shavp in the photo-
graph. That & why the face on the right (s in focus
too; it is the same distance from the camera as the
text on the lefi that (s in focus. In front of and in
back of the plane lies the depth of field, the arva
theat appears accepably sharp.

The fariher that objects are Srom the plane of
eritical focus, either toward the camera or away

MICHA BAR-AM Yad Vashem Holocaust Memorial, lerusalem, 1981

Jron ir, the less sharp they will be. When ohfects
are far enough from the plane of critical focus, they
lie owtside the depth of field and will appear
noticeably out of focus, At normal focusing
distances, the depth of field extends about one-third
in front of the plane of eritical focus, twa-thivds
behind {1, When focusing very close to a sidbject,
the depth of field is more evenly divided, about half
tn front and half behind the plane of eritieal focus
The seareh far missing relatives continues to
this day. Hand and Name Is the literal meaning of
Yad ¥ashem; yad alse means memorial, Journalist
Bar-Am has been photographing Israel since {is
independence in 1948,
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FOCUS AND DEPTH OF FIELD
Controlling Depth of Field

Evaluating and controlling the depth of field
is more important in some situations than in
others, If you are relatively far from the sub-
ject, the depth of field (the distance between
the nearest and farthest points in a scene that
appear sharp in a photograph) will be
greater than if you are up close. If you are
using a short-focal-length lens, you will
have more depth of field than with a long
lens. If the important parts of the scene ar¢
more or less on the same plane left to right,
they are all likely to appear sharp as long as
you have focused on one of them.

Rut when you photograph a scene up
close, with a long lens, or with important
parts of the subject both near and far, you
may want to increase the depth of field so
that parts of the scene in fiont of and behind
the point on which you focused will also be
sharp.

continued

Sometimes, though, you will want to blur
a distracting background that draws atten-
tion from the main subject. You can accom-
plish this by decreasing the depth of field.

You can use the aperture to control depth
of field, To increase the depth of field so
that more of a scene in front of and behind
your subject is sharp, sefting the lens to a
smaller aperture is almost always the first
choice. Select /16 or 22, for example,
instead of /2.8 or /4. This is the case even
though you have to use a correspondingly
slower shutter speed to maintain the same
exposure. A slow shutter speed can be a
problem if you are photographing moving
objects or shooting in low light.

To decrease the depth of field and make
less of the scene in front of and behind the
subject sharp, use a wider aperture, like
1/2.8 or /4.

There are other ways to control depth of
field, You can increase the depth of field by
changing to a shorter focal length lens or
stepping back from the subject, although
both of those choices will change the pic-
ture in other ways as well (see opposite).

To decrease the depth of field and make
less of the scene in front of and behind
your subjeet sharp, you can use a longer
lens or move closer to the subject. These
alternatives will also change the composi-
tion of the picture (see opposite).

Why does a lens of longer focal length
produce less depth of field than a shorter
lens used at the same f-stop? The answer
relates to the diameter of the aperture
opening. The relative aperture (the same
f-stop setting for lenses of different focal
lengths) is a larger opening on a longer
lens than it is on a shorter lens (see below).

LENS FOCAL LENGTHS, APERTURES, AND LIGHT

The two lenses below, hath set at 1/4, let in the
same amount of light, even though the actual open-
ing In the 100mm lens (left) |5 physically smaller than the
opening In the langer 200mm lens (right).

The longer the focal length, the less light that reaches
the film {or CCO chip an a digital camera), therefore a
long lens wil form a dimmer image than a short lens
unless more light Is admitted by the aperture,

The sizes of the aperlure apenings are determined so
fhat at a given f-stop number the same amount of light
reaches the fim, no matter what the focal length of the lens.
The f-stop number, also called the refative aperture, equals
the local length of the lens divided by the aperture diameter

) lens focal length.
bstop = 3 rarure dameler

If the focal length of the lens is 100mm, you need a lens
apening af 25mm to preduce an f/4 aperture.

if the focal length of the lens is 200mm, you need a lens
opening of 50mm Lo produce an /4 aperture,

100mmlens  _ 100 _ 4 _ 200mmlens  _ 200
25mm lens opening 25 fi 50mm lens apening 50 fr4
58 | Lens
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SHARPNESS & DEPTH OF FIELD LESS DEPTH OF FIELD MORE DEPTH OF FIELD
The smaller the aperture, the greater the depth T - .‘;“ s i 'h". i 3
(RS SE

of field. Here the photographer focused on the front

clack, Mear right: with a wide aperture, 1/2, the deplh of o
field is relatively shallow; other clocks that are far ther
away are out of focus.

Far right: using the same focal length and staying at
the same distance, anly the aperture was changed—1o a
much smaller one, /16, Much more of the scene is now
charp. Changing the aperture is the best way to change
the depth of field because It does not affect other
aspects of the pholagraph,

The shorter the focal length of the lens, the
graater the depth of field. Near right: with a 180mm
lens, only the first subject is 5harp

Far right: with a 50mm lens at the same distance, set ta
the same aperiure, and focused on the same point as the
previous shat, the persan in the background Is sharper,
Notice that changing the focal length changes the angle of
view (the amount of the scene shown) and changes the
magnification of everything in the scene. The kind of pic-
lure has changed as well as the sharpness of it.

Longer focal length

| 180mm Shorter focal langth (( ' 50mm

The greater the distance from the subject, the
groater the depth of field. Near rght: vith the lens
focused on the subject In front about 3 It away, only a
narrow band from near to far In the scene is sharp,

Far right: using the same focal length and aperture,
but stepping back to 10 ft fram the front subject and re-
focusing on her made much more of (he scene sharp,
Stepping back has an effect similar to changing 1o a
shorler facal length lens: more of the scene Is shown,
and mare of the scene is sharp.

1 Closer to subject 1§, 3 feat Farther from subject 10 feat
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FOCUS AND DEPTH OF FIELD, continued

Zone Focusing

Two more techniques let you control
depth of field, zone focusing (this page)
and focusing on the hyperfoeal distance
(opposite). For these you need a lens

Zone focusing lets you set the depth of
field in advance of shooting. It is useful when
you want to shoot rapidly without refocusing,
and can predict approximately where, if not

give you adequate depth of field (sce lens
diagram, below). Everything photographed
within the near and far limits of that depth
of field will be acceptably sharp, The

with a depth-of-field scale. A fixed-
focal-length lens is more likely to have
such a scale; a zoom lens may not.
Ordinarily, you will need a ecamera that
can be focused manually, although a few
autofocus cameras let you adjust the
camera appropriately.

exactly when, action will take place (for
example when photographing strangers on
the street). It lets you be relatively incon-
spicuous by not having to spend time
focusing with your camera to your eye.

To zone focus, use a lens’s depth-of-field
scale to find the f-stop settings that will

precise distance at which something
happens is not important because the
whole area will be sharp. Generally, zone
focus works best with normal- or short=
focal-length lenses, A long-foeal-length
lens may have too little depth of field to
make the technique practical,

] uttR Qay
| Wm0

| lAUNDRY/

Infinity symbol

B
LRI i TR

. Distance seala

| Depth-of-field scale

Zane focusing uses a lens's depth-of-Hield scale s0 you can be ready to
shoot without facusing befare every shot. Suppose the nearest focus paint you
want sharp Is 7 ft away, and the farthest is 13 it away. Turn the focusing ring until those
distances an the distance scale fall opposite a matched pair of I-slops on the depth-of-
field scale. If you set your lens aperture lo that f-stop, abjects between the wo dislances
will be in focus.

Here, the two distances fall appasite a pair of /5.6 marks. With this lens set to /5,6
or a smaller aperture, such as /8 or /11, everything between 7 ft and 13 it will remain
sharp. You will not need to refocus as long as the action stays between those distances,

HELEN LEVITT Mew Yark, ¢, 1942

If you think that focusing your camera could
distract your subfect, you can zoue focus, Before
you begin to photograph, use yowr lens s distance
seale fo prefocus, then adfust the depth-of-ficld
scale to find the area that will be sharp tn fronf of
and behind the focus point. 1t is aften faster to zone
Jocus in advanee of action than it s te try to focus
o a particular subject during a peak moment.

Helen Levitt made many photographs of
ehildren playing on New York City streets, Ben
Maddow wrote of her work, “She sees, trails, s,
and selzes held of those dances that ordinary
people do on their own turf"

More about . . .

+ Controlling depth of
field, pages 55-59
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Focusing on the hyperfocal distance will give
you maximum depth of field for the lens
you're using, with objects as sharp as
possible from the foreground to the far
distance. When a scene extends into the
distance, you may find that you focus
visually on the part of the scene that is quite
far away. In photographic terms, you have

Focusing on the Hyperfocal Distance

probably focused on infinity, which is as far
as the eye can see and as close as the lens
usefully gets to the film. (Infinity is marked
e on the lens distance scale.)

But for maximum depth of ficld in a scene
that extends to a far distance, don’t focus on
infinity. [nstead turn the focusing ring so that
the infinity mark falls just within the depth of

For muximum depil of field in a seene that

extends to the fur distance (infinity in phatographic

terms, = on the lens distance scale), do not focus
on the infinity symbol, With the lens to the left, if

the aperture iy I8 and the lens is focused on infinity,

everything from 20 fi to infinity will be sharp,
Instead, as has been done with the lens to the

right, set the distance scale so that the infinity

mark lines up appasite your choven [-stop on the

depth-of-fleld scale (78 in this example). Now, with

the lens still set ta [/, evervihing from 10 ft fo
Infindty will be sharp

field for the f-stop you are using (see lenses,
below). You are now focused on the hyper-
focal distance, a distance that is closer to the
lens than infinity. Everything far will still be
sharp, but mare of the foreground will also be
in focus, The hyperfocal distance, different for
every aperture, gives you the most possible
depth of field every time,

JOHN PFAHL Hiagara Falls, Niagara River, New York, 1991
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PERSPECTIVE

The camera image can seem surprisingly
different from reality, so it is vital to see
things the way the camera sees them. A
long lens used far from a subject gives a
so-called telephoto effect. In the photo
opposite left, for example, the people and
traffic seem impossibly compressed. A
shart lens used close to a subject pro-
duces what is known as wide-angle dis-
tortion. Opposite right, it enlarges part of
the human form to unnatural proportions.
These photographs seem to show distor-
tions in perspective.

Perspective is the way the brain
judges depth in a two-dimensional repre-
sentation, Depth is determined mostly by
comparing the sizes of objects, so it

seems to increase if foreground objects
appear larger than background ones.

Perspective is affected by the lens-to-
subject distance, not by lens focal length,
Maoving your camera closer to a subject
will make objects in the foreground larger
relative to those in the background.

Below, the pictures in the top row
were taken from the same distance with
lenses of different focal lengths, The
shortest lens produced the widest view,;
the longest lens gave the narrowest view,
simply an enlargement of the scene. The
relative sizes of the eggs in the fore-
ground and the bird remain constant
because all three pictures were taken
from the same distance.

FOCAL LENGTH CHANGES, CAMERA POSITION STAYS THE SAME

Short-focal-length lens, far from subject

Lenses of different foeal lengths change the size
of atl the objects, not the size of one compared io
another. Each photo above was shot fron the same

Medium-focal-length lens, far from subject

position but with a langer focal lengfh {ens each
time. Eggs, bird, and cage all increased in size the
SAME AMOUNL,

FOCAL LENGTH STAYS THE SAME, CAMERA POSITION CHANGES

Short-focal-length lens, far from subject

Changes in a lens’s distavice from a scene change

the relative size of near and fir objects, ds the lens

came closer;, foreground objects enlarged more than

62 | Lens

Short-focal-length lens, medium distance

background ones to give three different pevspec-
tives. The nest Is smaller than the cage in the first
pieture, bigger than the cage in the last piciure.

The pictares in the bottom row were taken
with the same lens from different distances.
The closer the lens came, the bigger the fore-
ground objects (the eggs and nest) appear
relative to the background one (the cage).

In one sense the focal length of a lens
does affect the perspective. A short lens
can focus closer to an object than a long
lens, and it doesn't eliminate most of the
scene from view when you move in close.
Consequently, a short lens can produce
wide-angle distortion because it is easy to
use it up close. A long lens can produce a
telephoto effect because you are more
likely to shoot from relatively far away.
But the lens isn’t creating the effect; the
distance from the subject is doing so.

Long-focal-length lens, far from subject
N

L
m" e
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ANDREAS FEININGER Midtown Fifth Avenue at Lunch Hour, New York, 1950

A shart-facal-lengih lens used up close (above)
Increases the apparent size of the pari of the sith-
Ject that Is elosest to the camera, prodicing what is
ealled wide-angle distortion. Like telephato effect
(left), this is caised by the distance from the lens
to the subjfect, not by the lens irself.

Exaggerating perspective, the impression of
compressed or expanded space in a photo-
graph, is one way to add impact to an image
or to communicate an idea visually.

A lang-focal-lengih lens
used fur from a subject
praduces what is known ax
telephote effect. It seems to
compress the objects in a
seene into a crowgded mass,
Andreas Felninger made
many photographs of New
York thar conveyed fis bee-
hive crowding and infense
activity. The super-long
lens he used for these pie-
fures was so long that he
had 1o add a two-legeed
extension to his friped to
support the lens,
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GUIDELINES FOR BUYING A LENS '

Maximum aperture., The lens's
widest opening or speed. Appears
here as the ratio 1:1.8, The maximum
aperture s {/1.8, the last part of the

Manufacturer

Start with a normal lens or a zoom lens
with a moderate-focal-length range if you
are getting a camera with interchangeable
lenses. Don't buy more lenses until you
feel a strong need to take the different
kinds of pictures that other focal lengths
can provide,

Get your lenses one at a time and think
ahead to the assortment you may some-
day need. Begin by buying lenses in
increments of more or less two times the
focal length; for example, a good combi-
nation for a 35mm camera is a 50mm
normal lens for general use, a 28mm
wide-angle lens for close-in work, and a
105mm long lens for portraits and for
magnifying more distant subjects. Be
wary of ultra-wide-angle (24mm or
below) and extra-long (above 200mm)
lenses, They may be a lot more expensive
than the others and are so specialized
that their usefulness is limited.

Also, when buying a zoom lens, beware
of the ones that reduce the aperture as you
increase their focal length, Many are rela-
tively cheap but don't let in enough light
to shoot indoors without flash or without a
tripod when they are extended to their
longer focal lengths.

Don't spend money on extra-fast lenses
unless you have unusual requirements.
Buying & lens with a couple of extra F-stops
may cost you an extra couple of hundred dol-
lars. With today’s high-speed films (and sen-
sitive computer chips for digital cameras), a
lens that ean open to f/2.8 is adequate in all
but the dimmest light. With this lens, you can
take pictures indoors without flash.

NOTE: Lenses made by reputable manu-
facturers can be assumed to be reasonably
good. And yet two lenses of the same focal
length, perhaps even made by the same
company, may vary widely in price. This
price difference usually reflects a differ-
ence in the speed of the lens. The faster
and more expensive lens will have a wider
maximum aperture and admit more light. It
can be used over a wider range of lighting
conditions than the slower lens, but other-
wise may perform no better, It may, in fact,
perform less well at its widest aperture
because of increased optical aberrations.

Consider a secondhand lens. Many
reputable dealers take used lenses in trade,
and they may be bargains. But look for
signs of hard use, such as a dented barrel,
scratched lens surface, or a slight ratiling
that may indicate loose parts, and be sure
to cheek the diaphragm to see that it opens
smoothly to each f-stop aver the entire
range of settings.

Test your lens. The only sure way is to
take pictures with it on your own camera at
various f-stops, so insist on a trial period
or a return guarantee. If you plan to buy
several lenses eventually, a good investment
is a standardized test chart that can give an
accurate reading of a lens’s sharpness.

A lens shade Is a very desirable accessory
to attach to the front of the lens to prevent
flare. Buy one that is matched to the focal
length of the lens; too wide a shade is
inefficient, too narrow a shade will vignette
or cut into the image aren. This problem is
most likely to oceur with wide-angle lenses
of 28mm focal length and below.

ratio,

Focal length, The shorter the
focal length, the wider the view
of a scene, The longer the facal
length, the narrower the view

and the more the subject is
magnified.

On the lens barrel (below) are
controls such as a ring that
Jocuses the fens. Cameras and
lenses vary in design, 38 check
the featwres of yours. For
example, some cameras have
push-bution controls on the
camera bady instead of an

aperiure control ring on the lens.

Faeusing ring rotates to bring

/'H'l |
2zim 0

2216 11 8 56 4 28

different parts of the scene into focus.

2

O T TN T

Engraved around the front of
the lens (above) are iis focal
length, maximum aperture, and
other information. Seme lenses
also indicate the filter size. A
50mm lens, for example, may
require a 49mm filter; expressed
on the lens rim as @ 49mm,

Distance marker indicates
the distance at which the
lens is focused.

Depth-of-field scale shows
how much of the scene will b
sharp at a given aperlure, Nol
all modern lenses have this
feature,

Aperture-control ring
ratales to let you select
the f-stop (size of the
lens opening).

6 x 4.5¢em 6 x7em
TYPICAL FOCAL LENGTHS FOR CAMERAS (2" x 1%/sin) (28 x 2% in)
USING VARIOUS SIZES OF FILM ol o
6 K Gecm 6 x 9ecm
Focal lengths are usually Film size 35mm (2Ys x2Yain) (2% x 34 in) 4x5in
stated in milimeters, sometimes Shart 35mm 55mm G5mm 90mm
with older lenses in inches or focal length or shorler or shorter or shorter or shorter
centimelers, There are approxi- = - =
mately 25mm ta an inch, Normal
focal length 50mm 75mm, 80mm 80mm, 30mm 150mm (6 in)
lon? 8Smm 120mm 150mm 210mm (& 1/2 in)
facal length or longer or langer or longer ar langer

64 | Lens
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‘_ cene will be
faperlure, Nol

GETTING THE MOST FROM YOUR CAMERA AND LENS

dense on a camera, just as il does on eyeglasses.
Any metal or glass that has gotten cold outdaors will

fanufacturer
‘.
" - Cameras and lenses ave rugged, considering
g PROTECTING AND CLEANING P”i"’“ ':"‘:" dust “':" d':‘_l' d"I“t: ti";slll "‘:_V l:’ kl'f"r"g what precision instruments they are.
equipment clean is not to get it dirty in the first place, I R F
g YOUR CAMERA AND LENS Cases and bags protect cameras and lenses fram Cul.'nmun—}.em.e. care dnd a little Slmp!c,
\ bangs and seralches as well as keep them clean, Sand maintenance will help keep them running
| s a particular menace; clean your equipment well after smoothly and performing well.
( using It on the beach. NOTE: A UV or skylight filter an A clean lens performs better than a dirty
the Iepj can help protect |t..|f you scrateh a protective one. Dust, grease, and clrups of moisture all
filter, it Is much less expensive to replace than a lens, scatter the light that i il a 1608
Whe you take a lens off a camera, protect both front scatter the light that passes through a lens
and back lens surfaces ither by placing the lens n a and soften the sharpness and contrast of the
separate lens container ar by capping both ends, image. NOTE: Although a lens should be
kept clean, too frequent or too energetic
y Protact .f"'m moisture. Most modern cameras are cleaning can produce a maze of fine
} packed with electronlc components that can corrode i il SRR
(e front of and malfunction If exposed to excessive hurnidity or ?Clﬁ ez Or D A2y, RATT OT Lk eha o0Rt:
its focal moisture, especially salt water. On a beal or al the ing. Manufacturers coat lens surfaces with
pertive, andd Cleaning inside the camera, If you are cleaning beach, keep equipment Inside a case when it is not in a very thin layer of a metallic fluoride that
. o the lens ar changing film, also check inside the cam use. If you use It where salt spray wil get on it wrap it helps reduce reflections and subsequent
ler size. A era for dust that can setle on the fim “t“d “]“5:" '"r: P;?:T":_ll:ﬁ?.:;ﬂl”i:;%‘zﬂfuF:'_’kﬁshn'-'t‘ d',:'l'g"al s flare, The coatings are extremely thin, as
i ima A L < LM . a .
P spcc.ks on the final image. Blow or gently dust along e p Y L Lt} 'S little as 0.0001mm, and relatively delicate.
the film path, particularly aleng the winding mecha- i . -
i expressed nisns, ting the camera so he dust falls out and fsn't | Protect from tomperaturs entremes. Excessive Treat tlu:!u with care when cleaning the lens.
1 49n1m, pushed farther Into the camera, With a single-lens hea is the worst enemy. It can cause parts to warg, Stopping down the lens aperture often
reflex, be careful not to damage the shutter curtain in | lubricating al inside the camera to flow into places it improves the image by eliminating rays
ety of e s e s e | 4t b o ot Mol | fron th g of hefns wherecartai
its back. The shulter curtain Is particularly delicate; places where up: in the sun, Inside B R e : ot
e ke dorit touch I at al unless absolutely necessary. runk o glove compartnent on a hotsummer day or | berrations increase. Even a well-designed
Which the near a radiator in winter, lems will have some aberrations that were
i Excessive cold s less ikely to cause damage but impossible to overcome in design. This is
\ can make batteries sluggish and lubricants stiff, If you especially so if it is a zoom, extremely
photagraph outdoors on a very cold day, keep your wide-angle, or telephoto lens, or if it has a
s s camera warm inside your coat until you are ready to o 2 ) e foagad
' i use it, then refurn it afterwards, Molsture can con- Yery: yide maximum aperiure.or:15 Uesd

very close to the subject.
There is a limit to the improvement that

& have Lhis get |_1mp when it comes indoors and meets warm, comes with stopping down. As light rays
\ \ = hurmid air. keep a cold camera wrapped up and lens- pass across a sharp, opaque edge, like the
| es capped long enough to reach room temperature, . ; ; ;
edge of the diaphragm opening, the rays
Protect during storage. If you won't be using the scatter slightly. As the lens is stopped

Cleaning the lens. First, blow or brush any visible
dust off the lens surface (abave). Holding the lens
upside down helps the dust fall off the surface instead
of just circulating on it. Be especially careful with
granular dirt, llke sand, which can scratch the lens
surface badly. To clean grease or water spols from the
lens, wad a clean piece of camera lens tissue or a
specially coated cloth Into a loose ball and malsten it
wilh a drop or two of lens cleaner solution. Don't put
draps of soluticn directly
an the lens; they can seep
aleng the edges of the
lens to the inside. Wipe the
lens gently with a circular
mation (below). Finish with
a gentle, circular wipe
using a dry lens tissue,

camera for a while, release the shulter, make sure the
meter is off, and stare in a clean, dry place, If humidity
is high, ventilation should be goed to prevent a buildup
of maisture on electronic components. Wind and
release the shutter once in a while; it can become
balky if not used for long periods of time. Far lang-
term storage, remove balterles lo prevent possible
damage from corrasion,

Check the battery strangth regularly (see manu-
facturer's instructions), Balteries provide the power for
a camera's melering system, readout data, automatic
functions, and sometimes the shutter. Lithium batteries
last longer, but check the manufacturer’s directions,
since not all models accept them.

Use professional care for all but basic mainte-
nance, Never lubricate any part of the camera yoursell

down and the aperture becomes smaller,
this scattering, called diffraction, reduces
sharpness and contrast over the entire
image. Even though depth of field increas-
es, sharpness decreases, Most lenses are
sharpest at an aperture closed down one or
two f-stops from the widest. This is enough
ta minimize aberrations but not enough to
cause noticeable diffraction. In general,
you should close down the aperture far
enough for the depth of field you need, but
no farther.

More about . . . or disassemble anything for which the manufacturer's

manual does not give instructions. Cameras are easier
ta take apart than they are to reassemble.

b NOTE: Don't use any
camars and lone | © | producs designed for
problomts, pages cleaning eyeglasses.
400-402
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