Langford’s Frion

BASIC
PHOTOGRAPHY

The guide for serious photographers

Michael Langford, Anna Fox & Richard Sawdon Smith @

Contributors: Peter Renn, Christian Nolle & Mark Bolland ;?;sar!



angford’'s

asic

Photography



Dedicated to Michael and P. Langford



Langford's
Basic
Photography

The guide for serious
photographers

Ninth edition

Mlichael Langford FBIPP, HonFRPS
Formerly Photography Course Director
Royal College of Art, London

Anna Fox
Professor of Photography
University for the Creative Arts, Farnham

Richard Sawdon Smith

Reader in Photography

Associate Dean Postgraduate

University for the Creative Arts, Epsom & Farnham

Contributors

Peter Renn

Senior Lecturer

University for the Creative Arts, Farnham

Christian Nolle
Freelance Photographer and Designer

AMSTERDAM ¢ BOSTON ¢ HEIDELBERG ¢ LONDON ¢ NEW YORK ¢ OXFORD
s > PARIS ¢ SAN DIEGO ¢ SAN FRANCISCO ¢ SINGAPORE ¢ SYDNEY ¢ TOKYO
ELSEVIER Focal Press is an imprint of Elsevier

Focal
Press



Focal Press is an imprint of Elsevier
The Boulevard, Langford Lane, Kidlington, Oxford, OX5 1GB, UK
30 Corporate Drive, Suite 400, Burlington, MA 01803, USA

First edition 1965

Second edition 1971; Third edition 1973

Fourth edition 1977; Fifth edition 1986; Sixth edition 1997
[Reprinted 1998 (twice), 1999]; Seventh edition 2000
Eighth edition 2007

Ninth edition 2010

Copyright © 2000 Michael Langford

Copyright © 2010, 2008, Anna Fox and Richard Sawdon Smith. Published by Elsevier Ltd. All rights
reserved.

The rights of Michael Langford, Anna Fox and Richard Sawdon Smith to be identified as the authors
of this work has been asserted in accordance with the Copyright, Designs and Patents Act 1988

No part of this publication may be reproduced or transmitted in any form or by any means, electronic
or mechanical, including photocopying, recording, or any information storage and retrieval system,
without permission in writing from the publisher. Details on how to seek permission, farther
information about the Publisher’s permissions policies and our arrangement with organisations such
as the Copyright Clearance Center and the Copyright Licensing Agency, can be found at our website:
www.elsevier.com/permissions

This book and the individual contributions contained in it are protected under copyright by the
Publisher (other than as may be noted herein)

Notices

Knowledge and best practice in this field are constantly changing. As new research and experience
broaden our understanding, changes in research methods, professional practices, or medical
treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating
and using any information, methods, compounds, or experiments described herein. In using such
information or methods they should be mindful of their own safety and the safety of others, including
parties for whom they have a professional responsibility.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume
any liability for any injury and/or damage to persons or property as a matter of products liability,
negligence or otherwise, or from any use or operation of any methods, products, instructions, or ideas
contained in the material herein.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Control Number: 2010924052
ISBN: 978-0-240-52168-8

For information on all Focal Press publications
visit our website at focalpress.com

Printed and bound in China

0 11 12 11 10 9 8 7 6 5 4 3 2 1

Working together to grow
libraries in developing countries

www.elseviercom | www.bookaid.org | www.sabre.org

ELSEVIER  BOOKAID oy hre Foundation




Contents

Picture credits xii
Foreword xiii
Introduction xv
1 What is photography? 1
Why photography? 1
How photography works 3
Picture structuring 9
The roles photographs play 11
Changing attitudes towards photography 15
Personal styles and approaches 22
Measuring success 25
Summary 29

| TS Projects 30

2 Light: how images are formed 31
Light itself 31
.”" Y WI Wavelengths and colours 32
| \ \_' Shadows 33
et When light reaches a surface 35
- Light intensity and distance 39
Making light form images 40
Summary 45
Projects 46

3 Lenses: controlling the image 47
Photographic lenses 47
Aperture and fnumbers 50
Depth of field 52
How depth of field works 55
Depth of focus 58
Image stabilization 59
Lenses for digital cameras 89
Lens care 61
Summary 62

Projects 63



CONTENTS

The essential components 64
Camera types - which is best? 73
How view cameras work 76
How direct viewfinder cameras work 78
How reflex cameras work 83
Summary 90
Projects 91

Using different focal length lenses, camera kits 92
Why change focal length? 92
Lens kits 100
Close-up equipment 106
Essentials and extras 108
Right for the job 111
Summary 112
Projects 113

B8 Digital cameras

How are digital images captured? 114
File formats 122
Digital cameras 126
Summary 130

Projects 130




CONTENTS

Basic characteristics of lighting 131
Lighting equipment 140
Practical lighting problems 149
Special subjects 153
Summary 157
Projects 158
Noticing subject features 159
Structuring pictures through the camera 175
Where photographs go 184
Summary 194
Projects 195
Silver halide emulsions 196
Features common to all fims 1899
Choosing films for black and white 206
Films for colour photography 209
Storing film - before and after exposure 214
So which film is ‘best’? 215
Filters - how they work 217
Filter kits 228
Summary 230

Projects 231



CONTENTS

10 Exposure measurement 232
Factors that determine what exposure to give 232
Exposing different film types 235
Measuring exposure (continuous light) 239
Practical exposure tips 250
Measuring exposure for flash 252
Practical flash exposure tips 258
Summary 262
Projects 263

11 Filmm processing 264
Equipment and general preparations 264
Processing black and white (silver image) negatives 273
Processing chromogenic (colour and black and white) negatives 278
Processing colour slides and transparencies 281
Processing other film materials 283
Processing by machine 284
Permanence of processed results 285
Summary 287
Projects 288
Darkroom organisation 289
Equipment: the enlarger 292
Printing papers 299
Safelighting and printing paper sensitivity 305
Processing procedure 306
Summary 312

Projects 313




CONTENTS

Making contact prints 314

‘Straight’ enlarging 317

Controls during enlarging 318

Variations 323

Common print faults 330

Y Chemical afterwork 330

M Toning 332

- Tinting 334

_ﬂ\d Retouching 335
Permanence and archiving 336

o - Summary 339
Projects 340

_ Overview 342
et |8 = Hardware 342
ot Lk | | [1m || s Software 345
Organising your work 345

Saving your digital file 348

; - Basic editing 350
—— Advanced editing 359
Summary 378

Projects 379

The permanence of prints 380

Mounting methods and framing 381

Spotting 384

Getting your work noticed 385

Pictures on the World Wide Web 390

Building your own site 390

How to get connected 393

Summary 394

Projects 395




CONTENTS

Appendices

Appendix A: Optical calculations
Appendix B: Camera movements
Appendix C: Expressing film response
Appendix D: Chemical formulae
Appendix E: Health and safety concerns
Appendix F: Digital notebook

Appendix G: Photography timeline

Glossary

Index

396

396
397
405
409
414
415
417

429
a57



he first edition of this book, in 1965, was Michael Langford’s first published title. In its
ninth edition Anna Fox and Richard Sawdon Smith have brought his coverage of
photography right up to date with contributions from Peter Renn and Christian Nolle. This
is a classic text and every photographer’s bible.
Much of Michael’s original text remains and the spirit of the new texts ensure that his
influence lives on, providing guidance to everyone who shares a great passion for photography

and wants to learn more.
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book like Langford’s Basic Photography is a fantastic introduction to a wonderful subject.

I can’t see how my life could have been anywhere near as full or as rich as it has been

without photography. It’s been everything to me, the electricity in my life, the way to
communicate with people, to fall in love, to vent my displeasure at the world, to articulate every
fibre of my feeling. Photographing has allowed me to express all of this and to make some sense
of it.

Photography’s power is as a passport: it gives you permission to participate in a whole
series of situations in life that you wouldn’t be allowed in normally. Whether it’s a car crash
or a presidential election, society immediately accepts you into this event because you are a
photographer. If you take away the camera you are just like everybody else. Photography, like
poetry or philosophy, enables you spend a lot of time scrutinizing the little details of life. It
becomes a reason to live in a broader way.

Other people’s pictures are enormously important as a way of solving problems: how
someone else dealt with expressing great energy in their work, perhaps, or profound sadness.
Photography is so accessible that it’s very easy to produce images that seem to look as good
as or similar in style or structure to existing work. What’s slightly dangerous about this is that
people quickly achieve these more or less adequate results, and think ‘I can do this” and then
remain at that level, aping others’ styles. This is a false way of rationalizing your own work,
however. Photography is about yourself, how you feel about what you see. Trying to express
your perspective through somebody else’s feelings is a twisted way of communicating.

Equipment or image-manipulation don’t matter in themselves; which camera or software I
use is no more interesting than which pen a writer uses or microphone a rock star sings from.
But you need to know the scope of the technology. Without full knowledge of your equipment’s
ability to articulate what you are trying to express, it’s like trying to speak with a limited
vocabulary. Experimenting with photographic imagery is age-old. Look at the work of Erwin
Blumenfeld, the man who put his film in the freezer in order to expose it through ice crystals
during the 1940s, or Man Ray, who toiled away in the darkroom during the 1930s, solarizing his
prints. A huge amount of historical imagery suggests that many photographers —
past and present — do not regard the point of image capture as the only creative moment in
image-making. The entire process — right from conception, through construction and post-
production to the moment of completion — is important.

I can’t believe that anybody can claim to be aware of every single square centimetre of their
photographs. My earliest pictures, done with a 35 mm camera and black and white film, were
reportage shots of skinheads and potentially violent events as they unfolded in front of me. I
remember taking pictures of two girls that I liked the look of, who were standing against a wall
in a dance hall. Only afterwards, when I looked at the contact sheets, did I notice that whilst one
of them was holding a handbag, the other was holding a broken bottle.

Contrary to the principle of the ‘decisive moment” that has dominated the understanding
of photography, a photographer just isn’t aware of the full image as it is taken. To describe
the process, you force yourself into a situation in order to get the shot; you're experiencing
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a crescendo of heightened awareness, pushing and manipulating, doing whatever is necessary
to balance circumstances: lighting, relationships with the sitter, whatever it is. Finally, you
sense a whole bunch of energy flows converging, which is almost like a melody becoming pitch
perfect. You respond much quicker than you ever thought you could, but the shutter goes down
and the flash goes off in response to the moment prior to capture. The moment documented is
not the moment that you see; therefore, it is the moment that you don’t see.

Unfortunately photography has recently been held to trial for its lack of representation of
reality. My own view is that photography never lied but neither did it set out to tell the truth.

It said, “You know nothing of this situation. I'll give you some of my thoughts on it.” A far more
crucial issue is that photographers have some moral responsibility for what they show us.
Visual imagery is a very powerful medium of expression and some image-makers are guilty of
firing it recklessly, like a gun, without looking at the impact of what they are doing. In a culture
that can be so rich, we are so poor with our imagery. There is a whole range of people that just
aren’t included in our visual representation of beauty — excluded for their size, individuality,
health, ethnicity or sexuality. I believe it is our duty to use our images to acknowledge that the
parametres we set for our image of society are too narrow and reflect that these people have
every right to be held up in adoration along with everybody else.

It is useful for all photographers to be shown that they are completely capable of screwing
up. On any shoot, the first pictures that come out are almost certainly going to be a failure.
Standing in front of someone who is supposedly meant to be the most beautiful woman in
the world and then the initial Polaroids aren’t very good at all — that’s a reasonably humbling
experience. It tends to force photographers into repeated patterns of behaviour, like: ‘Last time
I did it this way, or that works; so by playing this music and using this lens, talking a particular
way to the model or using that light, etcetera, will achieve the same results’. Those confidence
tricks aren’t ways of understanding what is happening in front of you; they are ways of
reassuring yourself. You should be metaphorically naked in front of your subject, out of your
comfort zone and fighting for a new vision that you’ve never previously imagined. If you can see
it already there is no point in taking the picture.

Nick Knight
Photographer
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“The camera is my tool. Through it I give reason to everything around me.”
André Kertész

asic Photography is an introductory textbook, covering the varied skills that lie

behind photographic practice. It is intended for students of all ages and, beginning

at square one, and assumes that you have no theoretical knowledge of photography,
or any scientific background. The book explains equipment and techniques, provides
information on both analogue and digital photography: materials and processes, shooting
and image manipulation. At the same time, the importance of visual content and meaning in
photographs is also discussed with reference to many significant contemporary and historical
photographers. In short, Basic Photography is planned as a primer to interest and inform
professionals, students and amateurs alike.

‘Photography’ (literally translated as ‘drawing with light’) is essentially a combination
of technique and visual observation: it is a magical invention that creates 2D illusions of the
3D world. In order to make successful photographs you need to combine the development of
your technical skills together with exploring your creative visual style — you learn a lot from
looking at the history of photography and finding photographers whose work you admire
to start developing your own way of seeing. Learning the technical aspects of photography
takes time and should be done step by step: once you have achieved a certain level you are
ready to put these skills into use creatively. Interesting photographs need ideas behind them
as well as having strong visual content and technical flair, and looking at other photographers’
work is an excellent way of thinking about ideas for photographs. Technical knowledge to
the photographer is a means to a visual end, something that allows better control and self-
confidence in achieving what you want to say.

Basic Photography opens with a broad look at photography — putting it in context as a
versatile and important medium. Then it goes on to show how photography’s components,
procedures and chemical processes fit together. The chapters are laid out in the same order as
image production, starting with chapters on light and lenses, and proceeding through cameras,
subject lighting, and composition. (These ‘front end” aspects remain valid whether you use
traditional photographic materials, or newer electronic methods of image capture.) The book
continues with films, exposure, processing, printing, and finishing.

Many students may begin photography using digital cameras, to build up confidence
in camera-handling and picture composition before progressing to more technical aspects
of darkroom work. Others begin with black and white photography, processing the results
themselves and learning the analogue craft skills right from the start. Reflecting both
approaches, Basic Photography covers camera aspects of digital and analogue photography as
well as the use of both colour and black and white materials, colour film processing, and black
and white processing and printing. (Colour printing will be found in the companion volume,
Advanced Photography; the history of technical and stylistic movements in photography is
described in Story of Photography, also published by Focal Press.)
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This ninth edition of Basic Photography will include extended information on recent
developments in digital photography. Digital imagery has gone a long way towards taking over
from traditional chemical-based procedures, especially in amateur photography and in the
developing world. But the older processes will still be practised for their own particular qualities,
just as black and white continues to be used alongside colour. Chapter 6 explains how digital
cameras work, and their advantages and limitations. Research and development are still moving
rapidly ahead and industry standards are being constantly updated. The use of computers to
digitally manipulate pictures is now well established and many photographers never go near
a darkroom, preferring digital printing techniques even when using film. This is covered in
Chapter 14.

The text remains in a form that we hope is the most useful for students — either for ‘dip-in”
study, or sequential reading. You will find the summaries at the end of each chapter a good way
of checking contents, and revising. The Glossary and Appendices at the back of the book are
also very useful.

A.F.and R.S.S.

Special thanks from Focal Press go to Michael Stern who technically checked the
manuscript of this edition.
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photography?

‘What is photography?” may sound like an easy question to answer but the potential replies
could fill this book alone. The fact that photography can mean different things to different
people is part of its enduring appeal. Photography is such a part of our lives now that it would
be incomprehensible to think of a world without it. We probably couldn’t contemplate the fact
of a wedding, watching the children grow up, or going on holiday without the camera. We are
bombarded and saturated by images constantly, newspapers, magazines, advertisements, as well
as the television and internet, yet we have an insatiable desire for more.

So why take photographs? What roles do photographs play in our life and relative to other
forms of expression or communication? Does a photographer have responsibilities? What is
actually involved? And what makes a result successful anyway? We will explore these issues and
some of photography’s possibilities over the course of this book, with the understanding that
photography is a combination of subjective thought, creative imagination, visual design, technical
skills, and practical organizing ability. Begin by taking a broad look at what making photographs is
about, to put in to context and perspective your thoughts. On the one hand there is the machinery
and the techniques themselves, although try not to become obsessed with the latest bit of equipment
or absorbed in the craft detail too soon (Figure 1.1). On the other you have the variety of approaches
to picture making — aiming for results ranging from documenting an event, or communicating ideas
to a particular audience, to work which is self-expressive, socially or politically or commercially
informed for the family album or perhaps more ambiguous and open to interpretation.

Why photography?

erhaps you are drawn into photography mainly because it appears to be a quick,

convenient and seemingly truthful way of recording something. All the importance lies in

the subject itself, and you want to show objectively what it is, or what is going on (a child’s
first steps or a scratch on a car for insurance purposes). In this instance photography is thought
of as evidence, identification, a kind of diagram of a happening. The camera is your visual
notebook.

The opposite attribute of photography is where it is used to manipulate or interpret reality,
so that pictures push some ‘angle’, belief or attitude of your own. You set up situations (as in
advertising) or choose to photograph some aspect of an event but not others (as in politically
biased news reporting). Photography is a powerful medium of persuasion and propaganda. It
has that ring of truth when all the time it can make any statement the photographer chooses.
Consider the family album for a moment: what pictures are represented here — all of family life
or just the good moments?
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Another reason for taking up
photography is that you want a means
of personal self-expression to explore
your own ideas, concerns or issue-based
themes. It seems odd that something so
apparently objective as photography can
be used to express, say, issues of desire,
identity, race or gender, or metaphor
and fantasy. We have all probably seen
images ‘in” other things, like reading
meanings into cloud formations
(Figure 1.2), shadows or peeling paint.

A photograph can intrigue through its
posing of questions, keeping the viewer
returning to read new things from the
image. The way it is presented too may
be just as important as the subject matter.
Other photographers simply seek out
beauty, which they express in their own
‘picturesque’ style, as a conscious work
of art.

One of the first attractions of
photography for many people is the lure
of the equipment itself. All that ingenious

Figure 1.1 This photograph by Roland Partridge captures the great
photographer Ansel Adams in the wilderness with his large format modern technology designed to fit hand

camera. Adams was at the forefront of using his technical understanding and eye — there is great appeal in pressing
and skills to create pictures of wonder of the American landscape

buttons, clicking precision components
into place, and collecting and wearing
cameras. Tools are vital, of course, and detailed knowledge about them is absorbing and
important, but don’t end up shooting photographs just to test out the machinery. We must not
forget either that being a photographer can be seen as a very glamorous job as well — some of
the most well-known photographers are those who have taken images of famous people and
become famous themselves by association.

Another attractive element is the actual process of photography — the challenge of care
and control, and the way this is rewarded by technical excellence and a final object produced
by you. Results can be judged and enjoyed for their own intrinsic photographic ‘qualities’,
such as superb detail, rich tones and colours. The process gives you the means of ‘capturing
your seeing’, making pictures from things around you without having to laboriously draw. The
camera is a kind of time machine, which freezes any person, place or situation you choose. It
seems to give the user power and purpose.

Yet another characteristic is the simple enjoyment of the visual structuring of photographs.
There is real pleasure to be had from designing pictures as such - the ‘geometry” of lines and
shapes, balance of tone, the cropping and framing of scenes — whatever the subject content
actually happens to be (Figure 1.3). So much can be done by a quick change of viewpoint, or
choice of a different moment in time.
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These are only some
of the diverse activities and
interests covered by the
umbrella term ‘photography’.
Several will be blended
together in the work of a
photographer, or any one
market for professional
photography. Your present
enjoyment in producing
pictures may be mainly
based on technology, art
or communication. And
what begins as one area of
interest can easily develop
into another. As a beginner

it is helpful to keep an open Figure 1.2 Vic Muniz has made a deceptively simple photograph, a cloud in the
mind. Provide yourself with sky. We then notice a man rowing a boat; the image was constructed in the studio
from cotton wool. With reference to Alfred Stieglitz, Muniz wrote that ‘the objective
of a photograph is not merely a portrayal of a subject but the image of symbolic and
course’ by trying to learn emotional associations the formal treatment of a subject will bring to the viewer’

something of all these
elements, preferably through practice but also by looking and reading about the work of other
photographers.

a well-rounded ‘foundation

How photography works

hotography is to do with light forming an image, normally by means of a lens. The image
is then permanently recorded either by:

* chemical means, using film, liquid chemicals and darkroom processes, or
* digital means, using an electronic sensor, data storage and processing, and print-out via a computer.

As digital methods have become readily accessible, cheaper and more ecologically sound,
photographers readily combine the two — shooting on film and then transferring results into
digital form for retouching and print-out. In many cases now, such as news photography, for
simple quickness of use the digital route is taken.

You don’t need to understand either chemistry or electronics to take good photographs of
course, but it is important to have sufficient practical skills to control results and so work with
confidence. The following is an outline of the key technical stages you will meet in chemical and
in digital forms of photography. Each stage is discussed in detail in later chapters.

Forming and exposing an image
Most aspects of forming an optical image of your subject (in other words concerning the
‘“front end” of the camera) apply to both film and digital photography. Light from the subject




Terri Weifenbach's photographs are careful
observations of overlooked spaces and stolen moments —
backyard gardens, a bee suspended in midair, the house across
the street, open fields. Through her use of saturated colour and
selective focus we rediscover the wonder and lushness of nature

of your picture passes through a glass lens,
which bends it into a focused (normally
miniaturized) image. The lens is at the
front of a light-tight box or camera with a
light-sensitive surface such as film facing
it at the other end. Light is prevented from
reaching the film by a shutter until your
chosen moment of exposure. The amount
of exposure to light is most often controlled
by a combination of the time the shutter is
open and the diameter of the light beam
passing through-the-lens. The latter is altered
by an aperture, like the iris of the eye. Both
these controls have a farther influence on
visual results. Shutter time alters the way
movement is recorded, blurred or frozen;
lens aperture alters the depth of subject that
is shown in focus at one time (depth of field).
You need a viewfinder, focusing screen
or electronic viewing screen for aiming
the camera and composing, and a light-
measuring device, usually built in, to meter
the brightness of each subject. The meter
takes into account the light sensitivity of the
material on which you are recording the
image and reads out or automatically sets
an appropriate combination of lens aperture
and shutter speed. With knowledge and skill

you can override these settings to achieve chosen effects or compensate for conditions which

will fool the meter.

Processing. If you have used a film camera the next stage will be to process your film. A correctly

exposed film differs from an unexposed film only at the atomic level - minute chemical changes

forming an invisible or ‘latent” image. Developing chemicals must then act on your film in

darkness to amplify the latent image into something much more substantial and permanent in

normal light. You apply these chemicals in the form of liquids; each solution has a particular

function when used on the appropriate film. With most black and white films, for example, the

first chemical solution develops light-struck areas into black silver grains. You follow it with a
solution which dissolves (‘fixes’) away the unexposed parts, leaving these areas as clear film. So
the result, after washing out by-products and drying, is a black and white negative representing

the brightest parts of your subject as dark and darkest parts pale grey or transparent.

A similar routine, but with chemically more complex solutions, is used to process colour film

into colour negatives. Colour slide film needs more processing stages. First a black and white



negative developer is used; then the rest of the film, instead
of being normally fixed, is colour-developed to create a
positive image in black silver and dyes. You are finally left
with a positive, dye-image colour slide (Figure 1.4).

Printing negatives. The next stage of production is
printing, or, more often, enlarging. Your picture on film is
set up in a vertical projector called an enlarger. The enlarger
lens forms an image, of almost any size you choose, on
light-sensitive photographic paper. During exposure the
paper receives more light through the clear areas of your
film than through the denser parts. The latent image your
paper now carries is next processed in chemical solutions
broadly similar to the stages needed for film. For example,
a sheet of black and white paper is exposed to the black
and white film negative, and then developed, fixed and
washed so it shows a ‘negative of the negative’, which is a
positive image — a black and white print. Colour paper after
exposure goes through a sequence of colour developing,
bleaching and fixing to form a colour negative of a colour
negative. Other materials and processes give colour prints
from slides.

An important feature of printing (apart from allowing
change of image size and running off many copies) is that
you can adjust and correct your shot. Unwanted parts near
the edges can be cropped off, changing the proportions of
the picture. Chosen areas can be made lighter or darker.
Working in colour you can use a wide range of enlarger
colour filters to ‘“fine-tune’ the colour balance of your print,
or to create effects. With experience you can even combine
parts from several film images into one print, form pictures
which are part-positive, part-negative, and so on.

Colour and black and white. You have to choose
between different types of film for photography in colour
or black and white (monochrome). Visually it is much
easier to shoot colour than black and white, because the
result more closely resembles the way the subject looked
in the viewfinder. You must allow for differences between
how something looks and how it comes out in a colour
photograph, of course (see Chapter 9). But this is generally
less difficult than forecasting how subject colours will
translate into tones of monochrome. Black and white is seen
as less lifelike, creating a distance between the ‘real” and
its representation, and for this reason appeals to a number

SUBJECT
Approach;
Composition;
Lighting

FILM CAMERA
Lens; Focusing;
Exposure

LATENT
IMAGE

Exposed oo
film

Liquid chemical
processing

— ——rEToooool
P e 5 VISBLE

®  IMAGE

% = )
guo0ppoooDoRs on film

PRINTING

Darkroom correction;
manipulation

)

LATENT IMAGE
Exposed paper

Liquid chemical
processing

FINAL IMAGE

XI
Y/

Film storage

Basic route from subject to final
photographic image, using film. This calls for
liquid chemicals and darkroom facilities

of beginners and advanced photographers alike, wrongly or rightly being considered more

interpretative and subtle.




Colour films, papers and
chemical processes are more
complex than black and white.
This is why it was almost a
hundred years after the invention
of photography before reliable
colour print processes appeared.
Even then they were expensive
and laborious to use, so that until
the 1970s photographers mostly
learnt their craft in black and

white and worked up to colour;
Ly . ol there are of course exceptions

William Eggleston is one of the early pioneers of colour photography to the rule such as William

as an art form. Before his 1976 groundbreaking and controversial show at

New York's Museum of Modern Art (MoMA) colour photography was confined

to advertising and product catalogues. His work has been described as ‘ordinary practically everyone takes their

and loaded with meaning, utterly simple and yet endlessly complex’ first pictures in colour. Most

Eggleston (Figure 1.5). Today

of the chemical complexity of
colour photography is locked up in the manufacturers’ films, papers, ready-mixed solutions and
standardized processing routines. It is mainly in printing that colour remains more demanding
than black and white, because of the extra requirements of judging and controlling colour
balance (see Advanced Photography). So in the darkroom at least you will find that photography
by the chemical route is still best begun in black and white.

Capturing and storing. If you are using a digital camera, whether an SLR or a cameraphone,
the exposed image is recorded on a grid of millions of microscopic-size light-sensitive
elements, which is normally smaller than one frame of 35 mm film. This is known as a CCD
(charge-coupled device) and is located in a similar position to film within a film camera.
Immediately following exposure, the CCD reads out its captured picture as a chain of
electronic signals called an image file, usually into a small digital memory card slotted into the
camera body, or else directly onto the ‘hard disk” of the camera, or even to a CD or DVD. (For
more detailed information on the sequence of digital capture as well as the alternative CMOS
sensor, refer to Chapter 6.) Images can then be viewed on a small screen on the camera and
any unwanted shots can be erased. Image files are later downloaded from the card or direct
from the camera into a computer, where they appear on a monitor screen or directly to a
television screen. Or they can be downloaded directly to a printer without first being viewed
on a computer. A rough guide to the quality and size of prints possible from a digital camera
will partly depend upon the number of megapixels available. The bigger the print you want
to make, the higher the number of megapixels needs to be. If you are only looking to view
images on screen or email to friends and family then a 1 or 2megapixel camera is adequate.
To provide ‘photo” quality prints up to 10 x 8 inches you need a 3 or 4 megapixel camera. To
produce images bigger than 10 x 8 inches you need to have at least a 5 megapixel camera or
higher. If selling your photographs to an image library you will need to check the minimum
megapixels required as this can vary between different libraries. After downloading or



erasures you can re-use the card indefinitely for capturing
new pictures (Figure 1.6).

Various image manipulation programs can be loaded
into your computer, providing you with “tools” and controls
alongside the picture to crop, and alter brightness, contrast
or colour, and make many other adjustments, effects and
graphics. Each one is selected and activated by moving and
clicking the computer mouse or by a keyboard shortcut —
changes to the image appear immediately on the monitor
display. Image files can be ‘saved’ (stored) within the
computer’s internal hard disk memory or on a removable disk.

Output. When you are happy with the on-screen
picture, the digital file can be fed to a desktop printer —
typically an inkjet or laser printer — for full colour print-
out on paper of your choice. Or else, you can take your
removable disk to a photo lab or machine in a shop for
lightjet prints onto photographic paper.

It is possible to have digital files transferred to film
and then printed in the usual way, or have prints made by
commercially available print processes such as Lambda and
Lightjet that are printed on traditional photographic colour
paper.

Practical comparisons between making photographs
by the chemical (film) route and the digital route appear in
detail in Chapter 6. You will see that each offers different
advantages, and there are good reasons for combining the
best features of each.

With technical knowledge plus practical experience (which
comes out of shooting lots of photographs under different
conditions) you gradually build up skills that become
second nature. It’s like learning to drive. First you have to
consciously learn the mechanical handling of a car. Then
this side of things becomes so familiar you concentrate
more and more on what you want to achieve with the
machinery, getting from A to B. Whether you work by
chemical or digital means, photography involves you in a
range of complementary skills. Being able to communicate
your ideas to an audience is like getting from A to B and
there are a few skills you need to acquire to do this in an
interesting and successful way.

There are set routines where consistency is all
important, for example film processing or paper processing,
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Figure 1.7 Pictures for business magazines don't have to be dull. Care over camera and figure positioning gives an eye-catching image
of great simplicity. Much of Brian Griffin's work was for Management Today magazine

especially in colour, and the disciplines of inputting and saving digital image files. A consistency
to your image-making, both technically and conceptually, will help in developing your own style.
There are also those stages at which creative decisions must be made, and where a great deal of
choice and variation is possible. These include organization of your subject, lighting and camera
handling, as well as editing and printing the work. As a photographer you will need to handle
and make these decisions yourself, or at least closely direct them.

Having more confidence about getting results, you will find that you can spend most time
on developing the ideas and content as well as improving creative picture making problems
such as composition, and capturing expressions and actions which differ with every shot
and that have no routine solutions. However, you should still keep yourself up-to-date by
looking at the work of other new and contemporary photographers, and finding out about
new processes and equipment as they come along. You need to discover what new visual
opportunities they offer that could help your photography, but not by slavishly following
fashion for the sake of it.

Technical routines and creative choices give a good foundation for what is perhaps the
biggest challenge in photography — how to produce pictures which have interesting content and
meaning. Can you communicate to other people through what you ‘say’ visually (getting from
A to B) by simple humour as in Figure 1.7 (picture by Brian Griffin) that replaces the boring
corporate portrait with a more interesting use of composition and pose or by some serious
comment on the human condition like that shown in Figure 1.8.



This documentary shot by Gareth McConnell was taken from a series of portraits of people living on what some might call
the borders of society. It relies greatly on the photographer’s ability to gain the trust of his sitter, and, by providing a non-judgemental
response to communicate about their life, he accords them a dignified value and concern

Picture structuring

omposition is to do with showing things in the strongest, most effective way, whatever
your subject. Often this means avoiding clutter and confusion between the various
elements present (unless this very confusion contributes to the mood you want to create).



o

A Henri Cartier-Bresson picture strongly designed through choice of viewpoint to use line and tone, together with moment

in time

The way you visually compose your pictures is as important as their technical quality. But this
skill is acquired with experience as much as learnt. It involves you in the use of lines, shapes and
areas of tone within your picture, irrespective of what the items actually are, so that they relate
together effectively, with a satisfying kind of geometry (see Figure 1.9).

Composition is therefore something photography has in common with drawing, painting
and the fine arts generally. The main difference is that you have to get most of it right while the
subject is still in front of you, and make the best use of what is present at the time. The camera
works fast, although the darkroom and computer do allow for alternative compositions. Often
good composition is just about looking more carefully through the viewfinder. How many times
have you seen a photograph with people’s feet cut off or a flowerpot growing out of someone’s
head?

We have all heard that ‘rules are there to be broken’, as they encourage results which
slavishly follow them but offer nothing else besides. As Edward Weston once wrote: ‘Consulting
rules of composition before shooting is like consulting laws of gravity before going for a walk.”
Of course it is easy to say this when you already have an experienced eye for picture making, but
guides are helpful if you are just beginning (see Chapter 8). Practise making critical comparisons
between pictures that structurally ‘work” and those that do not. Discuss these aspects with other
people, both photographers and non-photographers.

Where a subject permits, it is always good advice to shoot several photographs — perhaps
the obvious versions first, then others with small changes in the way items are juxtaposed, etc.,
increasingly simplifying and strengthening what your image expresses or shows. You need to
get used to moving your body more when taking a photograph; all too often people will simply
stand in front of a subject and shoot from eye level. Get down low, move to the side, hang
from a tree! You will be surprised how much small movements can dramatically change the
composition. It’s your eye that counts here more than the camera (although some cameras get
far less in the way between you and the subject than others).

Composition can contribute greatly to the style and originality of your pictures. Some
photographers (Garry Winogrand, for example: Figure 1.10) go for offbeat constructions which



Garry Winogrand's street scene (Woman in a Phone Booth, New York, 1968) appears spontaneous and dramatic in
composition and timing. However, it purposely expresses an offbeat strangeness, capturing the atmosphere of the city, demanding
repeated viewings

add to the weirdness of picture contents. Others, like Arnold Newman and Henri Cartier-
Bresson, are remembered for their more formal approach to picture composition.

Composition in photography is almost as varied as composition in music or words and
can enhance subject, theme, and style. Good composition will help the audience to ‘read” the
photograph in the way you intended, communicating your ideas in a successful way. Every
photograph you take involves you in some compositional decision, even if this is simply where to
set up the camera or when to press the button.

The roles photographs play

here is little point in being technically confident and having an eye for composition, if

you do not also understand why you are taking the photograph. An example of bringing

together the technical understanding of photography and the power of photography to
move people can be found in the work of photographer Joel Meyerowitz, Figure 1.11. However,
the purpose may be simpler — a record of something or somebody for identification. It may
be more ambiguous — a subjective picture putting over the concept of security (Figure 1.12),
happiness or menace, for example. No writer would pick up a pen without knowing whether
the task is to produce a data sheet or a poem. Yet there is a terrible danger with photography
that you set up your equipment, busy yourself with focus, exposure and composition, but think
hardly at all about the meaning of your picture and why you should show the subject in that
particular way.

People take photographs for all sorts of reasons of course. Most are as reminders of
vacations, or family and loved ones. These fulfil one of photography’s most valuable social
functions, freezing moments in our own history for recall in years to come.

Sometimes photographs are taken to show tough human conditions and so appeal to the
consciences of others. Here you may have to investigate the subject in a way which in other
circumstances would be called prying or voyeurism. This difficult relationship with the subject



dai KRV P, T sl | 1 ’__‘_
Joel Meyerowitz's considered recording of Ground Zero demonstrates
the changing role of photography in reporting the news, which is now dominated by
constant rolling 24-hour news broadcast on television and the internet. Photography
often offers us a post-event contemplation of the action

Christopher Stewart photographs people working in the security industry
for his series Insecurities, using traditional documentary practice, but at the same
time, through the careful selection and editing of images, appropriates the codes and
conventions of the staged photograph

has to be overcome if your
final picture is to win a
positive response from the
viewer.

Understanding the best
approach to the subject to
create the right reaction
from your target audience
is also vital in photographs
that advertise and sell. Every
detail in a set-up situation
must be considered with
the message in mind. Is the
location or background of a
kind with which consumers
positively identify? Are the
models and the clothes they
are wearing too up- (or
down-) market? Props and
accessories must suit the
lifestyle and atmosphere
you are trying to convey.
Generally viewers must
be offered an image of
themselves made more
attractive by the product
or service you are trying to
sell. In the middle of all this
fantasy you must produce
a picture structured to
attract attention; show the
product; perhaps leave room
for lettering; and suit the
proportions of the showcard
or magazine page on which it
will finally be printed.

News pictures are
different again. Here you
must often encapsulate an
event in what will be one

final published shot. The moment of expression or action should sum up the situation, although
you can colour your report by choosing what, when, and from where you shoot. Until recently

there was a long-held assumption that photographers are impartial observers, documenting

events as they unfold. Reality is somewhat different, for no-one can be completely impartial.

Photographers have their own beliefs (social, cultural, political or religious) and prejudices.



Photograph a demonstration
from behind a police line and
you may show menacing crowds;
photograph from the front of the
crowd and you show suppressive
authorities. You have a similar
power when portraying the face of,
say, a politician or a sportsperson.
Someone’s expression can change
between sadness, joy, boredom,
concern, arrogance, etc., all within
the space of a few minutes. By
photographing just one of those
moments and labelling it with a
caption reporting the event, it is
not difficult to tinker with the truth;
therefore the photographer has a
responsibility of acknowledging
their own beliefs and bias.

These subtle distinctions
demonstrate how photographers
have always manipulated the

Joan Fontcuberta plays with the codes and conventions of
viewer. The ease by which different institutions of photography to make his ‘Fictions'. From the series
digital manipulation can now Fauna, this photograph of a constructed animal is shot as if caught in flight,
suggested by the blurring movement of the tree, to replicate the photography
of early explorers bringing their trophies back for the museum

add or remove picture elements
seamlessly, described in Chapter
14, has farther put to rest the old adage, which was never true in the first place, of ‘photographic
truth” and ‘the camera cannot lie” (Figure 1.13).

Photography can provide information in the kind of pictures used for training, medicine, and
various forms of scientific evidence. Here you can really make use of the medium’s superb detail
and clarity, and the way pictures communicate internationally, without the language barrier of
the written word. However, again the history of photography is full of examples of ‘scientific’
images manipulated to provide evidence of the photographer’s beliefs. Certain photography in
the late nineteenth and early twentieth century, for example, was used to provide evidence that
human traits were defined in the facial features of individuals, and the criminal, homosexual,
diseased and mentally ill were subjected to the controlling gaze of the photographic lens (see
Figure 1.14). The purpose of this was that they could be easily identified and removed from
society to one form of institution or another, and you would then be left with a ‘pure’ race.

Today there are still certain types of photography that are based on difference, often visitors
photographing in exotic places on holiday — the cute little Indian beggar boy or an African
tribesperson — or even closer to home, the homeless. These and a number of other subject
matters, such as windows and doors, forms of decay such as graveyards, scrapyards and even
graffiti, enthral the photographer for one reason or another. As someone new to photography
you will have to negotiate your way through the obvious and understand how you can define
why you are taking photographs.
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Figure 1.14 Responsible for the pseudo-science of eugenics’, Sir Francis Galton thought that ‘types’ of individuals could be pre-
determined through facial characteristics. Composites are made by the layering of underexposed negatives on top of each other, as in
this 1882 example of ‘criminals’, so that the resulting image would show the strongest common features. Therefore we do not have a
photograph of a real’ person but the composite of different people

At another level, entirely decorative photographs for calendars or editorial illustration
(pictures which accompany magazine articles) can communicate beauty for its own sake —
beauty of landscape, human beauty, and natural form or beauty seen in ordinary, everyday
things (Figure 1.15). Beauty is a very subjective quality, influenced by attitudes and experience.
But there is scope here for your own way of seeing and responding to be shown through a
photograph that produces a similar response in others. Overdone, it easily becomes ‘cute” and
cloying, overmannered, clichéd and self-conscious.

Photographs are not always intended to communicate with other people, however; you
might be looking for self-fulfilment and self-expression, and it may be a matter of indifference to
you whether others read information or messages into your results — or indeed see them at all.
Some of the most original images in photography have been produced in this way, totally free of
commercial or artistic conventions, often the result of someone’s private and personal obsession.
You will find examples in the photography of Jo Spence, Diane Arbus, Nan Goldin, Wolfgang
Tillmans, Joel-Peter Witkin, Hans Bellmer or Bernd and Hilla Becher.

There are many other roles photographs can play: mixtures of fact and fiction, art and
science (Figure 1.16), communication and non-communication. Photography has played a major
role in defining some artist movements such as surrealism (see Figure 1.17) where a play on the
real or presumed objective nature of photography is used to startling effect. Remember too that
a photograph is not necessarily the last link in the chain between subject and viewer. Editors,
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Fashion shoot for j-D magazine by Jason Evans of a Helmut Lang tie. The basic graphic quality of a simple composition
and the detail and tone range offered by ‘straight’ photography strengthen the subject’s own qualities of pattern and form

art editors and exhibition organisers all like to impose their own will on the final presentation.
Pictures are cropped, captions are written and added, layouts place one picture where it relates
to others. Any of these acts can strengthen, weaken or distort what a photographer is trying to
show. You are at the mercy of people ‘farther down the line’. They can even sabotage you years
later, by taking an old picture and making it do new tricks.

Changing attitudes towards photography

oday, photography is more popular in art than ever before, but an awareness and

acceptance of photography as a creative medium by other artists, galleries, publishers,

collectors and the general public has not been won easily. People’s views as to what
photography can and can’t do or for and against photography as art have varied enormously
in the past, according to the fashions and attitudes of the times, and photography has had
different roles since its invention. For a great deal of the nineteenth century (photography was
officially invented in 1839: See Appendix G for a timeline of events leading up to the invention of
photography and important dates), photographers were often seen as a threat by painters, who
never failed to point out in public that these apparently crass interlopers had no artistic ability
or knowledge. To some extent this was true — you needed to be something of a chemist to get
results at all; but a knowledge of art also helped with composition, lighting and so on.



The Thinker. This double self-portrait uses the material of medical examination but re-presents it to the audience as an art
object, questioning the relationship between doctor and patient

In this portrait of the surrealist artist Salvador Dali, the photographer Philip Halsman, suspend furniture on wires then threw
cats and water into the air while Dali jumped into the mix. The shot required over 20 ‘takes’ before Halsman was satisfied with the result.
The wires were then retouched out and Dali painted cat legs and water out the canvas to match the composition of the photograph



Frozen action. Eadweard Muybridge uses the camera for his motion studies (1886) as a form of scientific discovery to
reveal something too brief for the human eye alone to see

In the first half of the nineteenth century several people tried to perfect photography, inventing
different processes and techniques, but all had similar goals: to produce the most realistic and
detailed pictures by fixing the image created inside a camera, and by making what are now
called ‘photograms’ (see Chapter 13). The first photographs were regarded as miraculous and
praised for their beauty and detail; they also required lots of skill and knowledge to produce
(see Figure 1.18).

By the end of the nineteenth century, equipment and materials had become somewhat
easier to handle, and photography had spread all around the world and was being put to
use for artistic purposes and to document people, places and things. Early in the twentieth
century, snapshot cameras and developing and printing services for amateurs, made black
and white photography an amusement for the masses. Some ‘serious” photographers felt
the need to distance themselves from all this and gain acceptance as artists, so they tried
to force the medium closer to the appearance and functions of paintings of the day. These
photographers were also attempting to recapture the ‘hand-made” feel of early photographs
at a time when photographs were becoming mass-produced machine products. They called
themselves ‘pictorial” photographers, shooting picturesque subjects, often through soft-focus
camera attachments, and printing on textured paper by processes which eliminated most of
photography’s ‘horrid detail” (see Figure 1.19).

Other photographers were more interested in photography as a new and modern way
of producing images, and focused on what they thought photography could do better than
other, traditional, forms of representation. They utilized new techniques for mechanically
reproducing photographs on the printed page and were influenced by new popular culture
(such as film and picture magazines) and by modern art as it became increasingly abstract.
Photographers saw painters concentrating on the particular qualities of painting (surface,
texture, and so on) and decided to concentrate on what photography could do, instead of
trying to make pictures that looked like paintings. As a reaction to pictorialism, ‘straight”
photography came into vogue early in the twentieth century in Europe and America with
the work of photographers such as Walker Evans, Paul Strand (see Figure 1.20) and Albert
Renger-Patzsch. They made maximum use of the qualities of black and white photography
that were previously condemned as artless: pin-sharp focus throughout, rich tonal scale and
the ability to shoot simple everyday subjects using natural lighting and transform them into
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beautiful pictures. Technical
excellence was all important and
strictly applied. Photography
had developed an aesthetic
of its own, something quite
separate from painting and
other forms of fine art. This
aesthetic was pursued by
photographers such as Edward
Weston, Ansel Adams and
Imogen Cunningham (see
Figure 1.21) and their sharply
focused studies of details and
textures set the standards for art
photography until the 1960s.
The advent of photographs
mechanically printed into
newspapers and magazines
opened up the market for
press and candid photography.
Pictures were taken for their
action and content rather
than any greatly considered
treatment. This and the freedom
given by precision hand-held

cameras led to a break with
age-old painterly rules of
composition.

Figure 1.19 This photo etching by Robert Demachy from the 1895 London Salon
is an example of pictorial (or ‘picturesque’) subject and style. Demachy made

his prints by the gum bichromate chemical process, which gives an appearance
superficially more like an impressionist painting than a photograph The 1930s and 1940s were

the great expansion period for
picture magazines and photo-reporting, before the emergence of television. They also saw a
steady growth in professional aspects of photography: advertising; commercial and industrial;
portraiture; medical; scientific and aerial applications. Most of this was still in black and
white. Use of colour gradually grew during the 1950s but it was still difficult and expensive to
reproduce well in publications.

New approaches in the 1960s and onwards

Rapid, far-reaching changes took place during the 1960s. From something which a previous
generation had regarded as an old-fashioned, fuddy-duddy trade and would-be artistic
occupation, photography became very much part of the pop culture and consumerism that had
boomed since the Second World War. New small format precision SLR cameras, electronic
flash, machines and custom laboratories to hive off boring processing routines, not to mention
an explosion of fashion photography, all had their effect. Photography captured the public
imagination.



Pin-sharp focus throughout, rich tonal scale and the ability to shoot
simple everyday subjects using natural lighting and transform them into beautiful
pictures were the aesthetics of modernist photographers such as Paul Strand

Imogen Cunningham, Unmade Bed, 1957. Cunningham joined the
band of enthusiastic photographers founded by Ansel Adams and Willard Van
Dyke in 1934 under the name of 'Group /64", Ansel Adams said that the group
should be made up of ‘those workers who are striving to define photography
as an art form by a simple and direct presentation through purely photographic
methods'’

Young people suddenly
wanted to own a camera,
and use it to express
themselves and depict the
world around them. The new
photographers were interested
in contemporary artists, but
neither knew nor cared about
the established photographic
clubs and societies with their
stultifying ‘rules” and narrow
outlook on the possibilities of
photography. As photographs
had become so universal in
people’s contemporary lifestyle
they became integrated with
modern painting, printmaking,
even sculpture, and a
generation of young artists
that included Bruce Nauman,
Robert Smithson and Ed
Ruscha (see Figure 1.22) began
using photography as just
another of the tools available to
them. They saw photography
very differently from the
art photographers that had
come before them and were
less interested in the crafts
of photography, enjoying its
quickness, its ability to capture
events and performances, and
the fact that it seemed to be
part of the everyday world of
popular culture, not art.

Photography began to
be taught in schools and
colleges, especially art colleges,
where it had been previously
downgraded as a technical
subject. America led the way
in setting up photographic
university degree courses,
and included it in art and
design, social studies and
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Figure 1.22 These images are taken from Ed Ruscha's seminal book Twenty Six Gasoline Stations, which was a milestone in the history
of photography and pop art. He said about the photographs ‘I was after that kind of blank reality that the subject matter would present.
| was met with a little scepticism from some people and usually those people were more intellectual... but someone who worked in a
gasoline station would say “Hey, this is great!”



Stephen Shore was one of the earliest photographers to use colour photography as an art form with exhibitions in major
museums and is known for a series of cross-country trips, making ‘on the road’ photographs of American and Canadian landscapes

communications. Nevertheless, few one-person portfolios of photographs had been published
with high quality reproduction in books. It was also extremely rare for an established art gallery
to sell or even hang photographs, let alone public galleries to be devoted to photography. As

a result it was difficult for the work of individuals to be seen and become well known. Even
magazines and newspapers sometimes failed to credit the photographer alongside his or her
work, whereas writers always had a published credit.

By the 1970s, though, all this had changed. Adventurous galleries put on photography
shows which were increasingly well attended. Demand from the public and from students on
courses encouraged publishers to produce a wide range of books showcasing the work of
individual photographers. Creative work began to be sold as ‘fine prints” in galleries to people
who bought them as investments. Older photographers such as Bill Brandt, Minor White and
Andre Kertesz were rediscovered by art curators, brought out of semi-obscurity, and their work
exhibited in international art centres, whilst photographers such as William Eggleston (see
Figure 1.5) and Stephen Shore (see Figure 1.23) became the first to exhibit colour photographs in
major museums.

The 1980s brought colour materials which gave better quality results and were cheaper
than before. Colour labs began to appear, offering everyone better processing and printing,
plus quicker turnaround. The general public wanted to shoot in colour rather than black and
white, and gradually colour was taken up by artist photographers too. Colour became cheaper
to reproduce on the printed page; even newspapers started to use colour photography. Around
this time it also became possible to produce large-scale colour photographs, prompting a new
generation of artist photographers to create images that were closer to the size of Old Master
paintings, billboard adverts and cinema screens than to the book or magazine pages and small



prints more commonly associated
with photography.

Today the availability of less
daunting, user-friendly camera
equipment combined with a
much bigger public audience
for photography encourages a
broad flow of pictures. Galleries,
books and education have
brought greater critical discussion
of photographs — how they
communicate meanings through
a visual language of their own.
There are now so many ways
photography is used by different
individuals that it is becoming
almost as varied and profound
as any other art. In fact, today,
photography is everywhere and
it is part of almost every aspect
of our contemporary lives.
Digital cameras, scanners and

the internet have made it possible

Lacewing taking off. A rapid sequence of three ultra-fast flash
exposures made on one frame and shot in a specially devised laboratory

widely and faster than ever before, set-up, by Stephen Dalton. Time-and-action record photography provides
and photography continues to unique subject information for natural history and education, see also Figure
1.18

to distribute photographs more

expand as technologies and ideas

change. A greater understanding

of the languages of photography and the advent of new technologies has encouraged a wider
appreciation of photography as a medium that documents the world and is expressive at the
same time.

Personal stvles and approaches

he “style” of your photography will develop out of your own interests and attitudes, and

the opportunities that come your way. For example, are you mostly interested in people

or in objects and things you can work on without concern for human relationships? Do
you enjoy the split-second timing needed for action photography (see Figure 1.24), or prefer the
slower, more soul-searching approach possible with landscape or still life subjects?

If you aim to be a professional photographer you may see yourself as a generalist, handling
most photographic needs in your locality. Or you might work in some more specialised area,
such as natural history, police forensics, scientific research or medical photography, combining
photography with other skills and knowledge. Some of these applications give very little scope
for personal interpretation, especially when you must present information clearly and accurately



to fulfil certain needs. There is greatest freedom in pictures taken by and for yourself. Here you
can best develop your own visual style, provided you are able to motivate and drive yourself
without the pressures and clear-cut aims present in most professional assignments. However,

by building your own distinctive portfolio of photographs the aim is that you will become more
successful, in the long run, as you are able to provide new and interesting ideas for clients rather
than rehash what is already available in the marketplace.

Style is difficult to define, but recognizable when you see it. Pictures have some
characteristic mix of subject matter: mood (humour, drama, romance, etc.), treatment (factual
or abstract), use of tone or colour, composition ... even the picture proportions. Technique is
important too, from choice of lens to form of print presentation. But more than anything else
style is to do with a particular way of seeing.

A word of caution; style over content is never advisable in any professional assignment,
whether as a commercial or a fine art photographer. Many photographers have found
themselves trapped by being defined as ‘such-and-such” a photographer and lose the initial
enjoyment that brought them to photography in the first place, when forced to repeat the work
they are best known for by yet another client.

Your approach to photography can be enhanced by looking at the work of others but it comes
out of doing, refined down over a long period to ways of working which best support the
things you see as important and want to show others. It must not become a formula, a mould
which makes everything you photograph turn out looking the same. The secret is to coax out
the essence of each and every subject, without repeating yourself. People should be able to
recognize your touch in a photograph but still discover things unique to each particular subject
or situation by the way you show them.

In personal work the content and meaning of photographs can be enormously varied. A
major project, ‘21st Century Types” by Grace Lau, explores identity and how people in one part
of the world view people in another. Lau set up a studio in Hastings, South East England, to
photograph passers by and explore connections between China and Europe by using found
props. Regarding Figure 1.25 Lau says she is ‘making an oblique comment on Imperialist visions
of the “exotic” Chinese and by reversing roles, I have become the Imperialist photographer
documenting my exotic subjects in the “Port” of Hastings.”

Katy Grannan'’s striking portraits examine the desire of her subjects to offer themselves
up to the camera lens. Her early series (see Figure 1.26) are portraits of strangers Grannan met
through newspaper advertisements. Her pictures are not documentary but staged. Her people
are posed, and content and meaning are based on acute observation and meticulous planning.
The landscapes and neighbourhoods of her photographs were informed by her own experience
living in the American Northwest, and when photographing models in their own surroundings
Grannan pays meticulous attention to the elements of each domestic setting, highlighting the
mundane but often telling details. The subjects choose to remain clothed or model nude, working
with Grannan to arrive at a pose resulting in an image that maintains a delicate, yet increasingly
charged, sense of intimacy.

Many other contemporary photographers have gone to extremes to create staged images
that look real, such as Jeff Wall (see Figure 14.1), Hannah Starkey or Gregory Crewdson,



Photographer Grace Lau draws upon research looking at photographs taken in China between the decades from the
Opium Wars to the Boxer Rebellion in which Victorian colonialists recorded the Chinese in studio portraits, and missionaries and
scientists documented their subjects and categorised ‘types'. In a role-reversal, she constructed a Chinese portrait studio in Hastings and
photographed twenty-first century ‘types’ of exotic tourists and locals

creating tableaux (pictures of constructed events), where the subject has been replaced with
actors or whole sets (re)created to look as if real locations. Although the tableau has a long
history, the constructed photograph has existed since the invention of photography.

Victorians like Julia Margaret Cameron (see Figure 1.27) and H. P. Robinson produced many
photographs narrating stories. This ‘staged” approach has always of course been present in
movies, and in most fashion and advertising still photography.

Sometimes the content of personal work is based on semi-abstract images in which
elements such as colour, line and tone are more important than what the subject actually is.
Meaning gives way to design and the photographer picks subjects for their basic graphic
content which he or she can mould into interesting compositions, although in other hands
even the simplest images of shape and form can carry meaning, as in Figure 1.28 where
the image doesn’t show any detail but suggests a relationship between photography and
memory.

Look at collections of work by well-known photographers (single pictures, shown in this
book for example, cannot do them justice): Henri Cartier-Bresson’s love of humanity, gentle
humour and brilliant use of composition (see Figure 1.9); Hiroshi Sugimoto’s austere and highly
refined presentation of seascape (see Figure 1.29); or Robert Demachy’s romantic pictorialism
(see Figure 1.19). Cindy Sherman, Jeff Wall, Martin Parr, Keith Arnatt and Mari Mahr are
photographers who each have dramatically different approaches to content and meaning. Their
work is distinctive, original, and often obsessional.
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Figure 1.26 Katy Grannan photographs strangers but, for a brief time, she and they become intimate strangers, mirroring each other’s
motivations and creating a drama that draws us in as the viewer and gives us a prominent role to play. These are encounters that
supersede the so-called documentary impulse in photography

In the fields of scientific and technical illustration the factual requirements of photography
make it less simple to detect individuals” work. But even here high-speed photography by
Dr Harold Edgerton (see Figure 1.30), the motion studies of Eadweard Muybridge (Figure 1.18)
and medical photography by Prof. Dr Killian stand out, thanks to these experts” concern for
basic visual qualities too.

Measuring success

here is no formula that can judge the success of a photograph. We are all in danger of
‘wishful seeing” in our own work, reading into pictures the things we want to discover,
and recalling the difficulties overcome when shooting rather than assessing the result as it
stands. Perhaps the easiest thing to judge is technical quality, although even here ‘good” or ‘bad’
may depend on what best serves the mood and atmosphere of your picture.
Most commercial photographs can be judged against how well they fulfil their purpose,
since they are in the communications business. A poster or magazine cover image, for example,
must be striking and give its message fast. But many such pictures, although clever, are shallow




Portrait of Mary Ryan 'Study after the manner of Francia” 1865 by Julia Margaret Cameron. Who was particularly adept
in using long exposures, soft focus and atmospheric lighting conditions to create powerful portraits and allegories. She is recognised as
one of the most experimental and influential photographers of the nineteenth century

Ground #70: bordering on abstraction, this photograph by Uta Barth was created by focusing at a close distance, leaving
the background as an ambiguous blur, to foreground the activity of looking and question how we look at familiar spaces. While
not addressing the literal subject matter of the image but rather vision itself, Barth’s photography can have the effect of making the
overlooked and everyday beautiful



Caribbean Sea, Jamaica, 1980, a graphic seascape by Hiroshi Sugimoto, ignores the golden rules of composition but
offers a black and white interpretative image of great simplicity. It was seen and photographed straight but printed with very careful
control of tonal values

Inventor and artist Dr Harold Edgerton pioneered the strobe flash, stop-action photography and a method of taking super-
fast images called Rapatronic. His image Bullet Through Apple was taken in 1964 with flash duration of about a millionth of
a second



Ori Gersht from the series entitled Blow Up, depicting
elaborate floral arrangements, based upon a nineteenth century still
life painting, at the moment of exploding using a digital process, which
captures each shattering still life at a speed of 1/6000th of a second.
Gersht explores questions concerning optical perception, the conception
of time and the relationships between the photographic image and
objective reality

and soon forgotten. There is much to
be said for other kinds of photography
in which ambiguity and strangeness
challenge you, allowing you to keep
discovering something new. This does
not mean you have to like everything
which is offbeat and obscure but by
looking you should be able to develop
your ability for critical analysis.

Reactions to photographs change
with time too. Live with your picture for
a while (have a pinboard wall display
at home), otherwise you will keep
thinking your latest work is always
the best. Similarly it is a mistake to
surrender to today’s popular trend;
it is better to develop the strength of
your own outlook and skills until they
gain attention for what they are. Just
remember that although people say they
want to see new ideas and approaches,
they still tend to judge them in terms of
yesterday’s accepted standards.

A great deal of professional
photography is sponsored,
commercialized art in which success
can be measured financially. Personal
projects allow most adventurous, avant-

garde picture making - typically to express preoccupations and concerns. Another route is that

of the academic who is enabled by his or her institution to pursue their own practice, normally

termed as research, alongside their teaching and administrative duties (see Figure 1.31). They

like other artists may also be supported by grants and funding from a diverse range of awarding

bodies, which is another way of measuring success. Artistic success is then measured in terms

of the enjoyment and stimulus of making the picture, and satisfaction with the result. Rewards

come as work published in its own right or exhibited on a gallery wall. Extending yourself in this

way often feeds commercial assignments too. So the measure of true success could be said to

be when you do your own self-expressive thing, but also find that people flock to your door to

commission and buy this very photography.
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Light: how images
are formed

You don’t have to understand physics to take good photographs, but understanding how light
behaves and how lenses form it into images gives you a broader view of the possibilities of
photography. The principles involved are very simple and easily demonstrated.

We start with light as it is the very essence, the basic substance of photography. What
precisely is light, and which of its basic features are helpful to know when you are illuminating a
subject, using lenses and learning about colour? From light and colour we go on to discuss how
surfaces and subjects look the way they do, and how light can be bent (refracted) with glass to
create a usable image.

The lens is the heart of any camera or enlarger. Starting with a simple magnifying-glass lens
you can begin to see how photographic lenses form images. Later this will lead us on to other
key components of camera equipment and allow us to understand what is important in making
high quality photographs.

Light itself

ight is fundamental to seeing and making images. The word ‘photography” itself means
‘drawing with light”. Yet we are so familiar with light we almost take it for granted. Light
is something your eyes are sensitive to, just as your ears relate to sound and your tongue
to taste. Light translates the world for us to view through our eyes. Using light selectively you
can show up selected aspects of a subject in front of the camera, and suppress others. Visual
information is transmitted as modulated light via the camera lens onto photographic material,
and light reflected from the final result, (the print), allows us to see and appreciate it. At this
moment light reflected off this page carries the shape of words to your eyes, just as sound would
form the link if we were talking. But what exactly is light?
Visible light is a stream of energy radiating away from
the sun or similar radiant source. It has four important
characteristics:

1 Light behaves as if it moves in waves, like ripples crossing the surface

of water (Figure 2.1). Variations in wavelengths give our eyes the

Figure 2.1 Light travels on a straight-line sensation of different colours.
path but as if in waves, like the outward

movement of ripples when a smooth water

surface is disturbed
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Figure 2.2 Light travels in straight lines, shown clearly in this picture of a late summer evening, the light shining through the people
makes its direction very visible

2 Light travels in a straight line (within a uniform substance or medium). You can see this in light ‘beams’ and
‘shafts’ of sunlight, (Figure 2.2), and the way that shadows fall.

3 Light moves at great speed (approximately 300,000 kilometres or 186,000 miles per second through the vacuum
of space). It moves less fast in air, and slightly slower still in denser substances such as water or glass.

4 Light also behaves as if it consists of energy particles or ‘photons’. These bleach dyes, cause chemical changes in
films and electronic response in digital camera sensors, etc. The more intense the light, the more photons it contains.

Wavelengths and colours

700
Radio ‘- hat we see as light is just part of an enormous

Radar range of ‘electromagnetic radiations’. As shown
Heat- in Figure 2.3, this includes radio waves with
IR - 600 wavelengths of hundreds of metres through to gamma and

cosmic rays with wavelengths of less than ten thousand-

uv. millionths of a millimetre. Each band of electromagnetic
500 radiation merges into the next, but has its own special
X-rays characteristics. Some, such as radio, can be transmitted over
Gamma vast distances. Others, such as X-rays, will penetrate thick
rays ‘. L 400 steel, or destroy human tissue. Most of this radiation cannot
nm be ‘seen’ directly by the human eye, however. Our eyes are
Figure 2.3 Some of the electromagnetic only sensitive to a narrow band between wavelengths 400

spectrum (left), and the small part of it

forming the visible spectrum of light (enlarged,
right). Mixed in roughly the proportions shown
in colour here, the light appears ‘white’ is therefore known as the visible spectrum.

nm and 700 nm approximately. (A nanometre or nm is one
millionth of a millimetre.) This limited span of wavelengths
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When a relatively even mixture of all the visible wavelengths is produced by a light source
the illumination looks ‘white” and colourless. But if only some wavelengths are present the light
appears coloured. For example, in Figure 2.3, wavelengths between about 400 nm and 450 nm are
seen as dark purple-violet. This alters to blue if wavelengths are changed to 450-500 nm. Between
500 nm and 580 nm the light appears to be more blue-green, and from about 580 nm to 600 nm

we see yellow. The yellow
grows more orange if the

light wavelengths become
longer; at 650 nm it looks
red, .be.comlng darkeI.‘ as \ Wavelengl "

the limit of response is Source ™, /""\v/‘\ —

reached at 700 nm. So the
colours of the spectrum —
violet, blue, green, yellow
and red — are really all

present in different kinds

of white light (sunlight, . ) . e
ght( g Figure 2.4 Most sources of light produce a mixture of wavelengths, differing in colour

flash or studio lamps for and expressed here in very simplified form

example) (Figure 2.4).

The human eye seems to contain three kinds of light receptors, responding to broad
overlapping bands of blue, green and red wavelengths. When all three receptors are stimulated
equally by something you see, you tend to experience it as white, or neutral grey. If there is a
great imbalance of wavelengths — perhaps the light contains far more red (long) waves than blue
(short) waves — stimulus is uneven. Light in this case may look orange tinted, just as happens
every day around sunrise or sunset.

Try to remember the sequence of colours of the visible spectrum. It’s useful when you need
to understand the response to colours of black and white films, or choose colour filters (see
Chapter 9) and darkroom safelights. Later you will see how the concept of three human visual
receptors together responding to the full colour spectrum is adapted to make photographic
colour films and digital sensors work too.

Shadows

ight radiates in all directions from a small or point source and travels outwards in straight

lines. A small light source such as a bare light bulb or a candle produces harsh looking light

with deep, sharp-edged shadows. The sun (or indeed the moon) in a clear sky has a similar
effect as its great distance makes it appear as a small source. Small flash units or torches can
also produce similar effects. It’s a useful exercise to try this yourself using a small desk lamp or
similar. Figure 2.5 shows how having all the light issuing from one spot must give a sudden and
complete shut-off of illumination at the shadow edge. Only the parts of the subject directly in the
light’s path are illuminated. Everywhere else remains in darkness.

But look what happens when you place tracing paper in the light beam (or block the direct
light and reflect the remainder off a matt white wall; Figure 2.6). The tracing paper passes
light but also diffuses it. The light passed through the paper scatters into new straight lines
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(b)

Figure 2.5 A compact, distant light source used direct makes objects cast a sharply defined shadow (a). A larger source — simply
formed here by inserting a large sheet of tracing paper — gives a soft, graduated shadow (b).

proceeding in all directions from every part of its large surface area. The object you were
illuminating now casts a softer-edged, graduated shadow, and the larger and closer your
diffusing material the less harsh and contrasty the shadow becomes. This is because light from
a large area cannot be completely blocked out by the subject; most of the parts previously in
shadow now receive at least some illumination. The same happens with sunlight on an overcast
day; clouds act as diffusers, spreading the light source over a wider area.
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It’s very important in practical photography to
recognize the difference between direct, harsh lighting \
and soft, diffused lighting, and all the stages in between. ~_ —
Shadow qualities greatly influence the way subjects and

scenes look. Bear in mind this is not something you can -

alter in a photograph by some change of camera setting or /

later manipulation, though some digital post-production

programmes do now offer a range of lighting effects you Figure 2.6 A lamp, sunlight or flashgun

directed entirely onto a matt white surface

. ] . o such as a wall or large card will reflect to
created in camera). Understanding and controlling lighting also give soft, diffused shadows

can add (the effects are not necessarily the same as when

is discussed in detail in Chapter 7.

When light reaches a surface

hen light strikes a surface — maybe a building, or a landscape or face — what happens
next depends upon the texture, tone and colour of the material, and the angle and
colour content of the light itself.

Opaque materials

If the material is completely opaque to light — metal or brick for example — some light is reflected
and some absorbed (turned into heat). The darker the material the smaller the proportion of
light reflected. This is why a black camera case left out in the sun gets warmer than a shiny
silver one.

If the material is also coloured it reflects wavelengths of this colour and absorbs most of the
other wavelengths present in the light. For example blue paint reflects blue, and absorbs red
and green from white light. But if your light is already lacking some wavelengths this will alter
subject appearance. To take an extreme case, when lit by deep red illumination, a rich blue will
look and photograph almost black (see Figure 2.7). You need to know about such effects in order
to use colour filters (Chapter 9). Colour alteration can also be done at a later stage (Figure 2.8);
if you are scanning the negative and digitally printing, then work can be done using various
post-production software (see Chapter 14).

Surface finish also greatly affects the way light is reflected. A matt surface such as an
eggshell, drawing paper or dry skin scatters the light evenly. The angle from which light strikes
it makes very little difference. However, if the surface is smooth and shiny such as glass or gloss
paint it acts more like a mirror, and reflects most of the light back in one direction. This is called
specular reflection.

If your light strikes the shiny surface at right angles it is reflected backward along its original
path. You get a patch of glare, for example, when flash-on-camera shots are taken flat on towards
a glass window or gloss-painted wall. But if the light is angled it reflects off such surfaces at the
same angle from which it arrived (Figure 2.7). So, if it is vital to avoid glare spots, try to arrange
your lighting direction or camera viewpoint to bounce glare light away when photographing a
highly reflective surface. (If you are using built-in flash, angle your camera viewpoint.)

=
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Figure 2.7 Light reflection. Top: Light reflected from a matt surface scatters relatively evenly. Centre: From a shiny surface light at
90° is returned direct. Oblique light directly reflects off at the same angle as it arrived (incident). Bottom: Coloured materials selectively
reflect and absorb different wavelengths from white light. However, appearance changes when the viewing light is coloured

©

Figure 2.8 Different colour filters applied to colour film produce different colour effects: (a) green; (b) red; (c) yellow.
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Transparent or translucent materials

Not every material is opaque to light, of course. Clear glass, plastic and water for example are
transparent and transmit light directly, while tracing paper, clouds and ground glass diffuse

the light they transmit and are called translucent. In both cases if the material is coloured it will
allow more light of these wavelengths to pass through it than other kinds. Deep red stained glass
transmits red wavelengths but may be almost opaque to blue light (see Figure 2.9).

Diffuse A

transmission ‘7&‘ W

|

|

|

|
Direct |7
transmission \L \

|

|

White Blue

Selective
transmission

Figure 2.9 Light transmission. Top: Diffusely transmitting materials (milky plastic, ground glass) scatter light fairly evenly. Centre: Clear
materials pass most of the light directly. Angled light is partly reflected, mostly refracted. Bottom: Coloured materials pass only selected
wavelengths from white light. When the viewing light is a colour different from the material, no light may get through

Since translucent materials scatter illumination they seem milky when held up to the light
and look much more evenly illuminated than clearer materials, even when the light source is not
lined up directly behind. Slide viewers and light boxes work on this principle. The quality of the
light is similar to that reflected from a white diffused surface.

Refraction
Interesting things happen when direct light passes obliquely from air into some other
transparent material. As was said earlier, light travels slightly slower when passing through a
denser medium. When light passes at an angle from air into glass, for example, its wavefront
(remember the ripples on the water, Figure 2.1) becomes slowed unevenly. This is because
one part reaches the denser material first and skews the light direction, like driving a car at an
angle into sand (Figure 2.10). A new straight-line path forms, slightly steeper into the glass. The
change of light path when light travels obliquely from one transparent medium into another is
known as refraction (Figure 2.11).

You can see refraction at work when you poke a straight stick into clear water; it looks
bent at the water surface. Thick window glass can cause similar distortions. This is significant
because by using refraction, lenses bend light and so form images, as we will see.
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Figure 2.10 Refraction. Light slows when passing from air into glass. Wavefronts slow unevenly if light reaches the denser medium
obliquely (b). The effect is like driving at an angle from the highway onto sand (d). Uneven drag causes change of direction. Light

striking the boundary at right angles (c) slows but does not alter direction

Figure 2.11 Imagine you are standing looking at this scene in reality. Light would be communicating information about its different
parts to you in a mixture of ways. The water jets transmit and refract light. Glittering parts of the lake surface specularly reflect, while
the grey stone diffusely reflects light. What little light there is from the sky reaching the shadowed areas beneath the fountain is mostly
absorbed by the blackened stone. Your eyes and brain turn all this into information about the objects before you. This photograph

re-presents the information to anyone who views it
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Remember that refraction only bends oblique light. Light that strikes the boundary of two
transparent materials at right angles slows minutely but does not change direction. And most
light reaching the boundary at a very low angle (very oblique) is reflected back off the surface.

The whole picture

Everything we see in the world around us appears the way it does because of the mixture of
effects it has on light — diffuse and specular reflection, some absorption, often transmission and
refraction too. An apple side-lit by direct sunlight for example reflects coloured wavelengths
strongly from its illuminated half. Most of this is diffusely reflected, but part of its smooth skin
reflects a bright specular highlight, just where the angle of the sun to the surface matches the
angle from this point to your eye. The shape and relative darkness of the shadow to one side of
the apple gives you farther clues to its form. From experience your eyes and brain recognize all
these subtle light ‘signals’ to signify solidity and roundness, without you actually having to touch
the apple to find out. This is essentially what ‘seeing” is. Photography allows us to make the
image permanent and portable so others can experience it. Film cannot translate exactly how we
see light with our eyes and different film types record light and colour in different ways. As you
become familiar with the type of film you use you will begin to understand how it responds to
light and shade. With a high specification digital camera you can alter colour intensity and type
in the controls; however, the camera still cannot record exactly as you see and this is part of the
magic of photography: that it transforms the world we see into an image.

Light intensity and distance

he closer a small light source is to a subject the brighter it will be illuminated. Halving the
distance from light to subject makes the illumination four times brighter. This is because
the light is concentrated into an area one quarter the size (see Figure 2.12). For example,
if you are using a small flashgun or studio lamp to light a portrait, halving its distance from
the subject gives you four times the light. Similarly moving the light away to twice the distance
causes a fall off in illumination to one quarter the brightness. A similar effect applies to printing
exposures when you alter enlarger height (Chapter 13), and in close-up situations (p. 248).

In practice this ‘inverse square law’ (twice the light source distance = one quarter the
illumination) means that you must be especially careful when lighting a number of items at
different distances in a small studio, especially using a harsh compact light source. It may
then be difficult to achieve good lighting for items nearest and farthest from the light at any
one exposure setting. A solution is to move the light source much farther away, so the ratio of
nearest to farthest distance becomes less (p. 137), or change to multiple light sources or diffusers
which will give you much less illumination ‘fall-off” effect.

The same problem does not arise with direct sunlight outdoors. The sun is so far away that
any two places on earth — be they seashore or mountain peak — are almost equal in distance from
the sun. Brightness variations in landscape photography may be created by local atmospheric
conditions but not by the sun’s distance. If you are photographing indoors, however, using
sunlight entering through a small window, the window itself can act like a compact light source.
Intensity will then alter with distance in much the same way as if you had a lamp this size in the
same position.
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Figure 2.12 The inverse square law: direct light from a compact source (such as a small flash unit or studio lamp) illuminates your
subject at greater intensity when you double the lamp-to-subject distance. The same light spreads over four times the area

Making light form images

uppose you set up and illuminate a subject, and just face a piece of tracing paper (or film)
towards it. You will not of course see any image on the sheet. The trouble is that every
part of your subject is reflecting some light towards every part of the paper surface.

This jumble of light simply illuminates it generally.

One way to create order out of chaos is by restricting the light, placing a sheet of opaque
material such as a sheet of card with a small hole in it between subject and paper. Since light
travels in straight lines, those light rays from the top of the subject able to pass through the
hole can only reach the bottom part of the paper. And light from lower parts of the subject only
reaches the top of the paper (Figure 2.13). As a result your paper sheet shows a dim, rather fuzzy
upside-down representation of the subject on the other side of the hole.

The best way to see a ‘pinhole” image is to be in a totally darkened room, with foil or black
paper over the window facing a sunlit scene outside. Make a drawing-pin-size hole in the
foil and hold up tracing paper about 300 mm (12 inch) in front of it to receive the image. You
are literally inside a camera. Move the tracing paper back and forth to see how the image is
captured.

You can easily take colour photographs using a pinhole if your camera has a removable
lens. (See Project at the end of this chapter.) So the business of actually forming an image is not
particularly complicated or technical.
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Figure 2.13 Top: A sheet of paper just held up towards an illuminated subject receives a jumble of uncontrolled light rays, reflected
from all its parts. Bottom: A pinhole in an opaque screen restricts rays from each part of the subject to a different area of the paper,
forming a crude upside-down image

Practical limitations to pinhole images

Pinhole-formed images lack clarity, and tend to have a soft, hazy feel to them (see Figure 2.14).
None of the image detail is ever quite sharp and clear, no matter where you position the tracing
paper. This is because the narrow ‘bundle” of light rays reflected from any one part of the subject
through the pinhole forms a beam that is diverging (gradually getting wider). As Figure 2.13
showed, the sharpest representation you can get of any one highlight or point of detail in the
subject is a patch or disc of light. What should be details become many overlapping discs of light
which give the image its fuzzy appearance; pinhole photographers use this quality to create their
particular style of imagery. Figure 2.15 shows effects achieved by artist Roger Buchanon using a
pinhole camera in the landscape.

You'll also have noticed that the pinhole-formed image is very dark. You can brighten it by
enlarging the hole, but this makes image detail even less sharp and clear. (And if you make two
holes you get two overlapping images, because light from any one part of the subject can then
reach the paper in two places.)

Even if you accept a dimmer image and try to sharpen detail by using a still smaller hole,
those discs of light can obviously never be smaller than the hole itself. And you quickly get to
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(@) (b) (©)
Figure 2.14 Pinhole versus lens. Pictures taken using a 35 mm SLR camera body fitted with (a) kitchen foil having a 0.25 mm diameter
pinhole; (b) a simple plastic magnifying glass ‘stopped down' to /8 with a hole in black paper; and (c) the camera’s standard 50 mm
lens at f/11 (see Figure 3.6). Based on the camera’s TTL light readings, the pinhole needed 20 seconds, the magnifier 1/60 s and the
lens 1/30 s exposure. When focused for the centre, the magnifier gives the poorest definition of all near-picture edges. The pinhole gives
slightly un-sharp detail everywhere

a point where farther reduction actually
makes results worse because of an optical
effect known as diffraction. The smaller
and rougher the hole the greater the
percentage of light rays displaced by this
effect, relative to others passing cleanly
through the centre.

Using a lens instead

The best way to form a brighter, sharper
image is to make the hole bigger
(allowing more light through), then bend
the broad beam of light you produce so
that it narrows (converges) instead of
continuing to expand. This is done by

using refraction through a piece of clear

Figure 2.15 Roger Buchanon, Meathop Moss. An example of an glass. Figure 2.10 showed how light
artist using a pinhole camera to create an ‘impressionistic’ view of the

landscape passing obliquely from air into glass

bends at the point of entry to become
slightly more perpendicular to the surface. The opposite happens when light travels from
glass into air, as air is less dense. So if you use a block of glass (a ‘prism’) with sides that are
non-parallel (Figure 2.16) the total effect of passing light through it is an overall change in
direction.

In practice, a shaped piece of glass that is thicker in the centre than at its edges will accept

quite a wide beam of diverging light and convert it into a converging beam. By grinding and
polishing a disc of glass so it is this shape you make what is effectively an infinite series of
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prisms, all bending light rays towards a common point.
This is a simple converging lens. If you have such a lens

(a magnifying glass is ideal) you can try it out.

When you make images using a lens instead of just
a hole the upside-down picture on your tracing-paper
screen appears much brighter, but details are only sharply
resolved when the paper is at one ‘best” distance from the
lens. If you position it too close or too far away, the light
rapidly broadens out (Figure 2.17) and points of detail turn e
into discs even larger than that given by a pinhole. The
result is a very unclear ‘out of focus’ effect. So a lens has to
be focused precisely; the correct image position will depend
on the light-bending power of the lens, and the distance .
between lens and subject (Figure 2.18). Having tried a — "
magnifying glass, compare it with your camera lens if it is /
detachable.

Figure 2.16 Lens evolution. Top: Using

. . a non-parallel sided glass block (prism),
Focal length and image size refraction at each air/glass surface (compare

The light-bending power of a lens is shown by its focal with centre of Figure 2.9) causes an overall
length. As shown in Figure 2.19, the focal length of a simple change of direction. Think of a lens shape

. . as a series of blocks which bend many light
lens is the distance between the lens and a sharply focused !

rays to a common point of focus

image of an object at infinity. (In practice this generally
means something on the horizon.) Focal length takes into account the type of glass (its refractive
index) and its shape.

Flane of
sharp focus

Figure 2.17 A converging lens bends diverging beams of light to a point of focus. However, if the lens-to-screen distance is incorrect,
either too near or too far as shown right, images again consist of fuzzy ‘circles of confusion’. (This is why out of focus highlights become
discs — Figure 2.18)

A lens with a long focal length has relatively weak bending power — it needs a long distance
to bend light rays to a point of focus. The stronger the power of the lens, the shorter its focal
length. The picture detail is also smaller in size than the same subject imaged by a longer focal

length lens (see Figure 2.20).
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Figure 2.18 This image was made with a wide-diameter lens focused for one droplet on
the barbed wire. Droplets closer (left) and farther away (right) become unsharp patches of
light at this focus setting. Notice how each patch takes on the shape of the lens diaphragm

Imaging closer
subjects

The lens-to-image distance
you need for sharp focus
changes as the subject gets
closer. The rule is: the nearer
your subject, the greater the
distance required between
lens and film plane (see
Figure 2.21). This is why you
often see camera lenses move
forwards when set for close
distances, and for really close
work you may have to use a
macro lens or fit an extension

tube between body and

lens (see p. 107). This is not a problem with simple single subjects but what about scenes with a

mixture of both distant and close detail, all of which you want in focus? Luckily camera lenses

allow this with aperture controls, as we will see in the next chapter.

Light from
an object
at infinity

Focal
length

Principal
———> ¢~——focal
AXiSI point

Figure 2.19 Focal length. In the case of

a simple lens, focal length is the distance
between the lens and the position of a sharp
image of an object at infinity

Check out these focus effects for yourself, using your
magnifying glass and piece of tracing paper. Use a single
bright object such as a desk or table lamp in an otherwise
darkened room. Notice how the focusing distance between
lens and paper varies when you move nearer or further
from the subject. It is always helpful to know (at least
roughly) where and what size to expect a sharp image,
especially when you are shooting close-ups, or printing
unusual size enlargements. Ways of calculating detailed
sizes and distances are shown in Appendix A.

50 mm

100 mm
____ focallength

Double
image

Figure 2.20 Focal length and image size. The longer the focal length the larger
the image. This is why cameras taking large format pictures need longer focal length
lenses to include the same amount of your subject
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Figure 2.21 The closer the subject to a lens, the greater the distance it needs to bring the light into sharp focus. Light rays from a
distant subject point are more parallel, so the same lens bending power brings them to focus nearer to the lens

SUMMARY
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Figure 2.22 Conjugate distances. The positions where subjects at different distances from a lens are sharply imaged

PROJECTS




Lenses: controlling
the image

Having been introduced to the fundamentals of how lenses .
create images, we can now explore the ways the controls

control is the aperture (commonly referred to as f-number).

on a camera lens allow you to alter the image. The principal U

The aperture adjusts image brightness and the range of

subject distances you can focus sharply at one setting. It is . T
very important in image-making to know when and how \ ( 7

differences between cameras of different format (picture

e B [ E

to create total sharpness, or to localize image detail. Some l

size) start to appear here too (Figure 3.1).

Figure 3.1 Single lens elements can be
made in a great range of shapes and glass
types. The top row here converge light. The

Photographic lenses bottom row, which are all thinnest in the

centre, cause light to diverge. Diverging

s we have seen, a simple glass lens creates a lens elements are combined with (stronger)
converging elements in photographic lenses

higher quality image (in terms of sharpness) than a to help counteract optical defects

pinhole. When you look closely at Figure 2.14

(p. 42), image sharpness is poor and not maintained equally over the whole picture, even when
the subject is all at one distance. Simple single lenses often distort shapes, create odd colour
fringes or give a general ‘misty” appearance. Such results give a very particular impression
that has sometimes been described as ‘atmospheric” or ‘romantic’, in the sense that they are
more removed from reality than the classic sharp detailed photograph and can seem ‘other-
worldly’. This is not always what one wants from an image so usually you will want to use a
lens capable of producing high quality image clarity and detail. Some of the effects created by
the pinhole camera or single lens can be achieved by adding diffusers or filters to the camera
or by later manipulating results digitally (Chapter 14) or at the printing stage (Chapter 13).
However, there are differences and you should explore all options before deciding on your
approach.

The main principle of photographic equipment design and manufacture is to produce
lenses that minimize optical defects (known as ‘aberrations’) while at the same time gaining
the highest possible resolution of detail and image brightness. In order to achieve this,
camera equipment manufacturers use a range of special optical glasses, each type of glass
having different refraction and dispersion properties. A photographic lens has a ‘compound”
construction, containing a series of elements of different shapes and made from different glass
types to help neutralize aberrations. In fact, a camera lens of normal focal length typically has
5-8 elements (Figures 3.2 and 3.3). Their centring and spacing within the lens barrel is critical,
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and can be upset if the

lens is dropped or roughly
knocked. However, even
the number of elements
causes problems, as the tiny
percentage of light reflected
off every glass surface

at the point of refraction
multiplies as scattered light.

If uncorrected, the result
would be images that lack

contrast and sparkle - like
looking through a window

Figure 3.2 A typical 50 mm lens Figure 3.3 Engraving around lenses here with multiple double-glazing.
made as the normal focal length lens shows (top) name of lens, maximum aperture The best lenses therefore

fora 35mm camera. |F comblnes‘ f/5.6 and focal Igngth 180 mm and (bottom) have their elements surface-
seven lens elements, five converging name, /1.7 maximum aperture and 50 mm .

and two diverging light, ensuring a focal length coated with one or more
distortion-free image which is equally extremely thin layers of

sharp all over

a transparent material

that practically eliminates
internal reflections under most conditions. However, light may still flare if you shoot towards a
bright light source just outside the picture area and fail to use a lens hood, see Figure 5.21, p. 110
and also the section on lens care, p. 60.

Your camera or enlarging lens is therefore a relatively thick barrel of lens elements, all of
them refracting light but together having an overall converging effect. Almost all photographic
lenses have their focal length (usually in millimetres) clearly engraved around the lens barrel or
front-element retaining ring.

Focal length and angle of view

Lenses can capture varying amounts of the scene before them from a very wide angle to an
extremely narrow view. The natural field of view of the human eye covers approximately 45°
and so a camera lens covering this angle is regarded as normal or ‘standard’. It is approximately
equal to the diagonal of the camera’s picture format. In other words:

e For a 35mm (24 x 36 mm) camera, a lens of around 50 mm focal length is standard.
e For a 60x70mm in roll film camera, a standard lens is about 80-105 mm.

For APS (17 x 30 mm) picture size cameras, the normal lens is 25 mm.
Compact digital cameras have a tiny 4.8 x6.4mm sensor. A standard lens is typically only 6-10mm.
Professional digital SLRs have larger sensors at around 15x22.5mm, meaning a standard lens is around 28 mm.

* A few very high-end professional digital SLRs have so-called full frame sensors of 24 x 36 mm, so using 50mm as
standard like a 35mm film camera.
® For a 5x4 inch plate camera, a standard lens is 150 mm.

As Figure 2.20 showed, the shorter the focal length, the smaller the image the lens produces.
But a lens of short focal length used with a small format camera gives the same angle of view
as a lens of longer focal length used in a bigger camera. You are just scaling everything up or
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Figure 3.4 Angle of view. All four lenses here give a similar angle of view. They each differ in focal length but are used on different
format cameras, maintaining a close ratio of focal length to picture format diagonal. Each combination will therefore include about the
same amount of your subject in the picture. See also Figure 2.20

down. All the combinations above therefore give an angle of view of about 45°, and so each
camera set up to photograph the same (distant) subject will include about the same amount
of the scene (see Figure 3.4). The use of lenses giving a wider or narrower angle of view is
discussed in Chapter 5.

Focusing movement

The cheapest simple cameras have lenses which are so-called focus-free. This means the lens is
fixed in position pre-focused on subjects about 2.5m from the camera. The assumption is that
this is a typical situation for snapshots, and items slightly nearer or farther away will appear
reasonably sharp due to depth of field (p. 52). This keeps costs down but is not ideal due to the
limitations.

All manufactured camera lenses include some means of adjusting their position forwards
or backwards for focusing subjects closer or more distant respectively. Typically the whole lens
shifts smoothly by a centimetre or more within a sleeve (or internal elements alter position).
Focus is manually adjusted by rotating the lens barrel, or via a motor under the control of an
automatically controlled focus sensor that detects when the image is sharp (see Auto-focus,

p. 79).

Often point-and-shoot auto-focus compact cameras show no distance markings on the lens.
Lenses on cameras offering greater control (all single-lens reflexes for example) show a scale of
subject distance which moves against a setting mark (see Figure 3.5). It is therefore possible to
set the focus without looking through the viewfinder at all by estimating the subject distance or
actually measuring with a tape (a method widely used in the movie industry). Normally this is
unnecessary but it can be useful in very low lighting situations.

3
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Figure 3.5 Lens focusing movement. Top left: Typical focusing ring on a manually focusing 35mm single-lens reflex camera. Bottom
left: Focusing ring on an auto-focus SLR, rotated by hand when switched to manual. Right: Two kinds of larger format sheet-film
camera. Having longer focal length lenses which need greater physical focusing movement a focusing knob on the camera body shifts
the whole lens-carrying front panel

All lenses can be set to focus for infinity (<) for the most distant subjects. On most lenses
this means anything more than a few tens of metres away. The closest subject distance offered
depends on a number of factors. Mechanically it may be difficult to shift the lens farther forward.
The longer the focal length, the greater the physical movement needed for adjusting focus
settings. Close-up focusing may be purposely prevented because the lens is part of a camera
with a separate direct viewfinder (p. 65). This grows increasingly inaccurate in framing up your
picture the closer you work. Sometimes the lens may not maintain the same high image optical
resolution at close distances (see macro lenses, p. 107).

Normal lenses for large format cameras need more focusing movement to cover a similar
range of subject distances, owing to their longer focal length. The whole front unit of the camera
moves independently of the back, the two being joined together by bellows. There is seldom any
scale of distances on lens or camera body; focusing is done by checking the actual image on a
ground glass screen at the back of the camera (see p. 65).

Aperture and f-numbers

nside most photographic lenses you will see a roughly circular hole or ‘aperture” located

about midway between front and back elements. Usually a series of overlapping black

metal blades called an iris diaphragm allows the size of this aperture to be narrowed
continuously from full-lens diameter to just the centre part of the lens. It is adjusted with a
setting ring or lever outside the lens barrel. On single-lens reflex cameras you may not see
the aperture actually alter when you turn the ring, unless you first detach the lens from the
camera (see p. 71). On these cameras the aperture usually stays wide open until the actual
moment of exposure, when it closes down to the set value (Figure 3.6). There may be a
‘preview” button on the camera or lens that allows you to close the aperture down in advance
to check the effect.
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More light —< Less light
(less d. of f) (more d. of f)

Figure 3.6 Typical f-number sequence (many lenses may open up beyond /2, or stop down beyond /16)

A series of relative aperture settings can be felt by ‘click” and are shown on a scale of figures
known as f-numbers. Notice that the smaller the relative aperture the higher the f-number. They
typically run:

1.4 2 28 4 156 {8 {11 {16 /22

The f-numbers follow what is an internationally agreed standard sequence relating to the
brightness of the image. In the sequence above, /1.4 is the widest aperture, allowing the most
light through for a bright image. /22 is the smallest, letting only a fraction of the light through,
allowing for a greater depth of field and most useful on very bright days. Note that the aperture
scale extends beyond the example above with apertures wider than /1.4 and smaller than /22
often being possible on many lenses.

Each change to the next highest number halves the amount of light passing through-the-
lens. And because the aperture is positioned in the lens centre it dims or brightens the entire
image evenly.

The f-number system means that any lens set to the same number gives a standard image
brightness, irrespective of the focal length or the camera size. You can change lenses or
cameras, but as long as you set the same f-number the image brightness remains constant
(provided your shutter speed and ISO film rating are also constant).

How f-numbers work

The actual f-numbers themselves denote the number of times the effective diameter of the
aperture divides into the lens focal length. So /2 means setting an aperture diameter one-half
the focal length; f/4 is one-quarter, and so on. The system works because each f-number takes
into account two main factors which control how bright an image is formed:

1 Distance between lens and image. For distant subject (lens focused on infinity) the image is formed at one focal
length from the lens. The inverse square law of light (Figure 2.12) shows that doubling the distance of a surface
from a light source quarters the light it receives. Therefore a lens of (say) 100 mm focal length basically forms an
image only one-quarter as bright as a lens of 50mm.

2 Diameter of the light beam. Doubling the diameter of a circle increases its area four times (Figure 3.7). So if the
diaphragm of the first lens passes a beam of light 12 mm wide and the second only 6 mm wide, the first image is
four times as bright as the second.

3
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Now, in the example in Figure 3.8 you find that both
lenses are working at near-enough relative apertures of
/8 (100+12, and 50+6), which is correct since their images
match in brightness. So:
f-number=lens focal length +~effective aperture diameter

In practice the f-number relationship to brightness
breaks down when working very close-up, because the
lens-to-image distance will then differ greatly from one focal
length (see Figure 5.17 on p. 106).

The f-number settings are also commonly referred to as
‘stops’. In early photography, long before iris diaphragms,
each stop was a thin piece of metal punched with a hole the
required size which you slipped into a slot in the lens barrel.
Hence photographers speak of ‘stopping down’ (changing
to a smaller opening, higher f~-number). The opposite action
is ‘opening up’.

You will find in practice that upper and lower limits of
the f-number scale vary with different lenses. Most small
format camera lenses stop down to /16 or /22. Larger,
sheet-film camera lenses are designed to continue down to
/32 or 1/45. Smaller apertures are useful for extra depth of
field (see below), but if taken to extremes diffraction starts
to destroy image detail. This is why no lens will stop down
literally to pinhole size.

The f-number of your lens’s maximum aperture, together
Figure 3.7 The basis of f-numbers. Each with its focal length, name and individual reference number,
time the diameter (D) of a circle is doubled its  are engraved on the lens rim (Figure 3.9). You may find
area (A) increases four times that, of two lenses identical in make and focal length, one is
almost twice the cost of the other because it has a maximum
aperture one stop wider. This can be a high price to pay for the ability to shoot in poorer light or
use faster shutter speeds, particularly when you can buy excellent ultra-fast film. The ‘faster” lens
is, however, likely to be of higher overall optical quality. As ever, it’s a question of performance
against price, but note that digital SLRs particularly benefit from high-quality optics.

Depth of field

epth of field is the distance between the nearest and farthest parts of a subject that can be
realised as a photographic image with reasonably sharp detail at one focus setting of the
lens.

Widest aperture (smallest f-number) — opening of the lens — gives least depth of field, while
smallest aperture (highest f~-number) gives the greatest. There are two other significant effects:
(1) depth of field becomes less when you are shooting close-ups and greater when all your
subject matter is farther away; (2) the longer the focal length of your lens the less depth of field it
gives, even with the same aperture and subject distance (Figures 3.10, 3.11, 3.12 and 5.4).
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Figure 3.8 Image brightness. These lenses differ in focal length and therefore give different-size images of the same distant subject.
But by having diaphragm diameter effectively one-eighth of focal length in each case, the images match in brightness. Both lenses are
working at f/8

Figure 3.9 This collection of lenses — for large, medium and small format cameras — shows the variety of ways in which information on
aperture, focal length, maker, and reference number appear

Practical significance

It is very important to be able to control depth of field and make it work for your pictures,
not against them. By choosing shallow depth of field you can isolate one item from others
at different distances. You can create emphasis, and ‘suggest” surroundings without also
showing them in such detail that they clutter and confuse. Such pictures are said to be
‘differentially focused” (Figure 3.13). But remember that minimizing depth of field with a
wide aperture also means you must be really accurate with your focusing — there is much
less latitude for error. You may also have exposure problems if you choose to shoot at wide
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Figure 3.10 Why aperture diameter alters depth of field. Figure 3.11 Depth of field at different apertures when a 50mm
Right: When you focus a lens for a close subject it images each lens is focused for 7 m (left) and for 1.5m (right). The symbol
point on a more distant item as an un-sharp disc of light. Left: denotes infinity. Depth of field is greatly reduced with close
Stopping down to a smaller lens aperture narrows all cones of subjects
light. Although still not in critical focus other items begin to look

sharp too

- 4 *rnnﬂ'
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Figure 3.12 The practical effect of changing depth of field. The focus setting of the lens remained the same for both shots. (A slower

shutter speed was needed for the right-hand version to maintain correct exposure because the aperture was smaller and so was letting
in less light.) /2.8 left and /16 right

aperture in bright lighting, or with fast film, or want to create blur effects by means of a slow
shutter speed.

On the other hand, by choosing greatest possible depth of field your picture will contain
maximum information. An image that is sharp throughout allows the viewer to decide what to
concentrate on rather than being directed by the photographer. Just be careful that you notice
(and avoid) any unwanted clutter in the foreground or background.
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Figure 3.13 Shallow depth of field. Using a wide aperture (f/2) limits detail, and concentrates interest on an element at one chosen
distance — the pollen-covered flower tip

Nearly all SLR cameras show the image at wide-open aperture as this makes the image as
bright and easy to focus as possible. The lens only stops down to the set aperture at the moment
of exposure. Some cameras allow you to preview the stopped-down image by means of a lever
or button on the lens or camera body. This is a very useful function as it allows you to check the
extent of the focused zone. Alternatively there may be depth of field markings on the lens barrel
(Figure 3.14).

Sometimes you cannot produce sufficient depth of field by stopping down (perhaps
lighting conditions are so dim or film so slow that an unacceptably long exposure is needed).
In such cases take any step that makes the image smaller. Either move back, or use a shorter
focal length lens or smaller-format camera (Figure 3.15). Later you will have to enlarge and
crop the image in printing, but you still gain on depth of field (see top left picture, Figure 5.2,
p- 93).

You could use a tripod or monopod if the situation allows it (if there is any movement in the
image then this will be blurred with a long exposure).

How depth of field works

o understand why the aperture affects depth of field, we need to look again at how a lens

focuses an image point at one distance only, depending on how far the lens is from the

subject. Other parts of the subject nearer or farther from the lens come to focus farther
away or nearer, forming discs instead of points of light. They are known as circles of confusion.
Large circles of confusion, overlapping (Figure 2.17) give a blurred image. However, provided
the circles are relatively small they can appear sharp, since our eyes have limited resolving
power.

3
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Figure 3.14 Using zone-focusing. The lens above has a depth of field scale located between focusing and f-number scales. To zone
focus, first visually focus the nearest object you want sharp (left) noting the marked distance. Then do the same for the most distant part
(centre). Using the depth of field scale, set the lens for a distance which places both near and far parts within the zone of sharp focus at
a small aperture. Here /16 is needed (right). Remember to set a slower shutter speed to maintain the same exposure

Figure 3.15 Maximum depth of field. This scene has important elements at several different distances and was shot at f/16 to produce
sharp detail throughout
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When viewing a final print you rate an image acceptably sharp even when tiny discs
are present instead of dots. The upper limit to what most people accept as sharp is taken
to be 0.25mm diameter on the final print. (The same applies to the dot pitch on a computer
screen.) Lens manufacturers for 35mm format cameras assume that if 25x20cm (10 x8inch)
enlargements are made (film image magnified x8) to this standard then the largest acceptable
circle of confusion on film is 0.25 divided by 8=0.03 mm.

By accepting discs up to this size as sharp, subjects slightly nearer and farther away than
the subject actually in focus start to look in focus too. And if the lens aperture is made smaller
all the cones of light become narrower, so that images of subjects even nearer and farther are
brought into the zone of acceptable sharp focus. Depth of field has increased.

Again if you move farther back from the subject or change to a shorter focal length lens, the
positions of sharp focus for images of nearest and farthest subject parts bunch closer together.
Their circles of confusion become smaller, again improving depth of field.

Remember that you produce greatest depth of field when:

e fnumber is high (the lens is stopped down)
° subject is distant
e focal length is short.

With subjects beyond about ten focal lengths from the lens, depth of field extends farther
behind the subject than towards the lens. Hence the photographer’s saying: ‘focus one third in’,
meaning focus on part of the scene one third inside the depth of field required. With close-up
work, however, depth of field extends more equally before and behind the focused subject
distance.

Using depth of field scales on lenses

You may find that your camera lens carries a depth of field scale, next to its scale of subject
distances (Figure 3.14). The scale gives you a rough guide to the limits of depth of field and

is useful if you are ‘zone-focusing” — presetting distance when there is no time to judge focus
and depth of field visually. Scales also show how you can gain bonus depth of field in shooting
distant scenes. For example, if the lens is focused on infinity (losing half your depth of field ‘over
the horizon’), focus on the nearest part of the subject and read off the distance half way between
this and infinity. This is called the ‘hyperfocal distance’ for the f~-number you are using. Change
your focus to this setting and depth of field will extend from half the distance through to the
horizon (see Figures 3.16 and 3.17).

Depth of field is also exploited in some cheap cameras with simple symbols for setting lens
focus. Typically a silhouette of mountains sets the lens to its hyperfocal distance; a ‘group of
people” symbol means 3.5 metres; while a ‘single head” is 2 metres. Provided the lens has a small
working aperture, these zones overlap in depth of field. So users stand a good chance of getting
in-focus pictures as long as they make the correct choice of symbol.

Remember that depth of field limits don’t occur as abruptly as the figures suggest —
sharpness deteriorates gradually. Much depends too on what you regard as a permissible ‘circle
of confusion’. If you intend to make big enlargements, you will find that the level of sharpness is
reduced and so the depth of field also appears reduced, though this can change depending on
the viewing distance of the print. Even if your camera allows you to preview depth of field effects
as previously described you should work well within the limits of what looks sharp, or you may
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Figure 3.16 Using hyperfocal distance. For maximum depth of field with distant scenes, first set the lens to infinity. Note the nearest
distance still within depth of field for the f-number you are using, here 10m (left). Then refocus the lens for this 'hyperfocal” distance
(right). Depth of field will extend from half this distance to infinity

(6 x 6 cm) be disappointed with the final print. Some photographers will
(35 mm) (5 x 4in) want to achieve grainy prints for deliberate effect. Different types
® of grain can be achieved in a variety of ways: high ISO films have
a larger grain structure than low ISO films; making a large scale
20 print from a small negative will create a grainy impression; harsh
grain can be created through the method used to process the film
15 (see Chapter 11).
10
. Depth of focus
5 epth of focus often gets confused with depth of field. But
whereas depth of field is concerned with making light
2 from different subject distances all come to focus at one
] lens setting, depth of focus refers to how much you can change
g the lens-to-image distance without the focused image becoming
50 mm 180 mm noticeably blurred. It is therefore concerned with tolerance in

80 mm the lens-to-film/CCD distance in your camera or enlarger, and
Figure 3.17 Depth of field when
standard focal length lenses for
different formats are used at an
identical aperture (f/4 here). All in common. Depth of focus increases with small aperture and

accuracy in focusing.
As Figure 3.18 shows, the two ‘depths” have certain features

were focused for 7 m. Larger for.mat large permissible circle of confusion. However, depth of focus
cameras produce less depth of field

because they use longer focal length
lenses length of the lens. (Both changes cause light to come to focus

farther from the lens, making the cones of light narrow.) These
reversed features mean that in practice:

becomes greater the closer your subject and the longer the focal

¢ A small format camera needs its lens more accurately positioned relative to the film than a large camera. This is
due to its shorter focal length normal lens, as well as its smaller acceptable maximum circle of confusion. A large-
format camera does not therefore need engineering with quite the same precision as a 35 mm camera, and its
greater depth of focus also allows more use of ‘camera movements’; see Appendix B.



LENSES: CONTROLLING THE IMAGE

Depth of focus

Figure 3.18 Depth of focus. Unlike depth of field this is concerned with focus accuracy between lens and image, e.g. in the camera or
enlarger. The smaller the lens aperture and the larger the maximum permissible circle of confusion (C), the greater the depth of focus.
(Think of this focusing latitude as the distance you could freely move a ring along two cones positioned apex to apex)

* When you visually focus the image given by a camera or enlarging lens, always have the lens at its widest aper-
ture. This minimizes depth of focus, making it easier to see the sharpest point.

* When using your camera to photograph very close subjects (macro photography) it is easiest to alter lens focus to
get the image roughly the correct size — then move the whole camera backwards or forwards to get the picture pin-
sharp. You will be focusing by exploiting the shallow depth of field under these conditions, rather than struggling
with deep depth of focus which could keep you finely adjusting the lens focusing for a long time.

Image stabilization

relatively recent development, image stabilization (also known as vibration reduction), is
available on some 35mm and digital camera lenses. A system of motion sensors detects
movement of the camera and compensates for it by a moving optical element inside
the lens, keeping the image steadily centred. The system reduces the effects of camera shake,
allowing shutter speeds roughly two stops slower to be used. Stabilized lenses cost more than
conventional ones but the increased sharpness, particularly on telephotos, is significant (see
Figure 3.19).

Lenses for digital cameras

ome SLR camera lenses are sold as ‘digital only’. This may mean that the design of the

lens is biased towards high resolution at the expense of coverage area. This means that

they do not cover the full 24 x 36 mm of a 35 mm frame and should therefore only be
used on digital SLRs which have a smaller image size. Note that some digital SLR lenses may
have extended rear elements which can foul the mirror if fitted to a 35mm camera, causing
permanent damage.

3
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Figure 3.19 Image stabilization. Enlarged sections of photographs taken with the camera hand-held and using a long telephoto lens.
Top: At 1/50second the shutter speed is too slow to freeze the motion of the photographer’s body. Bottom: With the stabilization
system activated the moving optics correct for the motion allowing same shutter speed to be used
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Lens care

our lens is the most important part of the camera or enlarger. It is important to prevent
damage to its glass surfaces. On a camera you can help to do this with some form of lens
cap, or a clear glass UV filter (p. 223). Avoid carrying a camera over your shoulder or in
a bag containing other loose items without some lens protection. A small speck on the glass
is relatively unimportant - it just minutely reduces illumination — but a greasy finger mark,
scratches, or a layer of dust will scatter and diffuse light, so your images have less contrast and
detail.

Loose dust and debris is best puffed away with a blower brush or gently guided to the
rim of the lens. Grease or marks left by spots of rain may have to be removed with a soft
tissue moistened in lens-cleaning fluid. Serious dirt can be removed by specialist lens-cleaning
solutions that dry to form a cling film-like material that is peeled off, taking deposits with it.

A scratched lens may be able to be re-polished but the cost is likely to be prohibitive.

Don’t become too obsessive about cleaning lenses. You will do far more harm than good if
you rub away the top coating or inadvertently scratch the glass with a dirty cloth. Prevention is
much better than cure. The internal elements of the lens should remain free from dirt but poor
handling or storage can allow dust or moisture to find its way inside. There is a kind of fungus
Aureobasidium pullulans that actually grows on glass, etching the surface with spidery lines and
ruining lenses — look for this carefully when buying second-hand.

Lens hoods are useful for controlling stray light that can cause flare or lower image contrast,
but they are also excellent for protecting the front element from rain, dust or odd knocks.
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Cameras
using film

This chapter takes you from the lens alone to the camera as a whole. It explains the main camera
components, and shows how — put together in different combinations — they make up today’s
mainstream camera designs. It also compares the advantages and disadvantages of various camera
types. This chapter and Chapter 5 concentrate on film cameras, and much of the information

here is also valid when you are using a digital camera. Plenty of ‘front end” components such

as viewfinder, auto-focusing, zoom lens and built-in flash are common to both kinds of camera
(Figure 4.1). (Chapter 6 discusses features unique to cameras recording by digital means.)

When you look at most modern equipment it’s hard to believe that a camera is basically
a box with a lens at the front and some form of light-sensitive surface at the back. Yet the first
cameras were just that - wooden boxes put together by the local carpenter. A simple lens (often
a telescope objective) was mounted over a hole at the front, and a holder for chemically coated
material was arranged to fit into the other end (Figure 4.2).

During more than 160 years” evolution many different camera designs have been invented,
improved or discarded. And yet today’s camera equipment can be divided into four basic types:
view cameras, compacts, twin-lens reflexes and single-lens reflexes. At the same time, camera
picture sizes fall into three different groups: large format (sheet film, typically 5x4 inch), medium
format (roll-film sizes giving 6 x 6 cm, etc.) and small format (principally 35 mm).

The essential components

hatever its picture size or type of design, a camera should offer the following controls
and adjustments, either manual or automated:

A means of accurately aiming the camera and composing the picture.

An ability to focus precisely.

A shutter to control the moment of exposure and how long light acts on the sensitive surface.
An aperture to control image brightness and depth of field.

A method of loading and removing film, without allowing unwanted light to affect it.

A meter to measure the light and indicate or set the exposure needed for each shot.

The oldest, and most awkward, way to accurately compose and focus your picture is still used in
large format view cameras for professional photography. A ground glass screen at the back of the
camera allows you to see and focus the actual image formed by the lens (Figure 4.3). Once you have
placed the film into the 5x4 camera you can no longer see the image on the screen.
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The main types and formats of current cameras using film. (a) Large format monorail and (b) baseboard view cameras.
(c) Medium format rollfilm single-lens reflex and (d) direct viewfinder cameras. (e) Manual and (f) advanced small format 35mm
single-lens reflex cameras. Also (g) APS compact camera (now out of production)

Another arrangement, dating from early amateur cameras, is to have a line-of-sight
viewfinder built into the body of the camera as found in today’s compacts. It gives a separate
direct view of the subject, and is masked to have the same angle of view and aspect ratio as the
picture given by the camera lens. The trouble with this direct vision viewfinder is that although
it exactly frames up distant subjects, as you photograph closer up what you see through the
finder becomes increasingly displaced and inaccurate (see Figure 4.4). Since this fault is due to
the separate, parallel viewpoints of camera lens and viewfinder it is known as ‘parallax error’.
Within the viewfinder window a correction line has to show the true top of your picture when
shooting at your closest focusing distance.
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Left: The key components necessary in a photographic film camera, whatever its actual design or size. Right: Components

with similar functions in our human camera, the eye. Muscles alter lens shape to focus. The iris varies its pupillary diameter like a
camera aperture. The retina forms the (curved) light-sensitive surface, and the optic nerve communicates image information signals to

the brain. Clear fluid fills the eyeball, maintaining the lens-to-retina distance

Photographing procedure with a view camera. (a) Composing and focusing on the ground glass screen. (b) Stopping down
while visually checking depth of field. (c) Closing and setting the shutter. (d) After inserting a film holder, withdrawing the darkslide

covering the film. (e) Firing the shutter

Close up result Distant result

Direct viewfinding accuracy. The separate positioning of viewfinding (V) and taking lens (T) causes framing variations
between what you see and what is photographed. This parallax error increases greatly at close subject distances (exaggerated here)



To focus the lens on a direct viewfinder camera, simple types may just have a lens
positioning control you set to one of a series of subject symbols (distant views, middle distance
groups or close-up portraits). A few high quality 35mm or medium format direct viewfinder
cameras have a precision, manual rangefinder system (Figure 4.5). As Figure 4.6 shows, you
see your subject twice: once straight through the viewfinder, the other ducted (via a mirror and
window) from a viewpoint farther along the camera body. This second view is superimposed
over the central area of the first, and moves sideways as you alter camera lens focusing. When
you see both versions coincide in their detail of items at a particular distance the lens is correctly
focused for this part of your subject. Optics in the viewfinder may also tilt to help compensate
for parallax error according to the lens focus setting.

The majority of direct viewfinder compact cameras now have an automated rangefinding
system that gives full auto-focus (AF). As you begin to press the shutter release, the distance
to the subject is measured by a form of electronic rangefinder (Figure 4.7), and lens focusing is
automatically adjusted to the appropriate setting.

The above systems of composing and focusing your picture work reasonably satisfactorily
for most general subjects. For real accuracy, however, you need to work viewing the image
given by the camera lens. Single-lens reflex cameras allow this, without the slowness and
inconvenience of a view camera, by having a mirror behind the lens to reflect the image up to a
viewable focusing screen near the top of the camera body. This mirror lifts out of the way of the
film just before exposure (Figure 4.33, see p. 88).

A focusing screen is the only film camera system offering ‘what you see is what you get’.

It accurately displays the visual effects of depth of field on your picture at different aperture
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parallax. The viewfinder in this compact l |
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vertical parallax errors, due to its A manual rangefinder focusing system. This uses an optical rangefinder
location relative to the lens. Extra lines containing glass (S) with a semi-silvered spot, and a pivoting mirror (M) controlled
in the viewfinder display show the top by the camera lens focusing mechanism. In the viewfinder you see a second image
and sides of the picture limits (broken centre-frame. The two coincide and merge when rangefinder (and lens) are set for the

lines) at closest focusing distance distance of this subject; see broken line at M



designed to hold the lens at widest aperture (brightest image,
least depth of field) while you are composing and checking ~ 1 5

settings and lens focal lengths. Single-lens reflex cameras are Q Y
|
kN A

focus. So you really need some way of snapping the aperture ~ .
down to the setting which will come into use when the
shutter fires, to preview exactly how much of your picture
will be sharp. This is called depth of field preview (see p. 71).
Most modern 35 mm single-lens reflexes have auto-focusing
but allow you to focus manually too (Figure 4.8).

A front or ‘between-lens’ shutter has several thin opaque

blades which rapidly swing out of, and back into, the light
beam to make the exposure when the release is pressed. In Infrared AF system. When the
shutter release is half-pressed a transmitter
(T) scans centre of subject area. Detector
whole image, and only a small movement is needed to open (D) senses when the reflected signal is
and close the light path. It is also easy to synchronize this strongest. Processing circuit (P) relates this
to the position of (T), halting the camera
lens focusing motor at the step giving
correct setting for the distance

this central position the shutter has an even effect on the

action with flash: contact is made to the (electronic) firing
circuit the instant the blades are fully open. Often compact
cameras combine the action of shutter and aperture
(see p. 70).
A rear or focal plane (FP) shutter is more practical in cameras with
interchangeable lenses. (Since it covers the film you can change lenses
at any time.) Focal plane shutters in modern small format cameras often
have sliding metal blades. Alternatively there are two roll-up fabric
blinds. One blade or blind opens to start the exposure, the other follows
to block out the light again. For short exposures the two follow each
other across the film so closely they form a slit which actually exposes
the picture. After each shot the blades or blinds are wound back, this
time overlapped to avoid farther exposure, ready for the next picture.
Having a focal plane shutter also means that light can be allowed @
to pass through-the-lens and provide an image for viewfinding and v
focusing via a reflex system (Figure 4.9). And since one shutter will
serve a range of lenses of different focal lengths you don’t have to have
a between-lens shutter in each. u

The usual range of shutter speeds, on both types of shutter, is: Bladed

1,1/2,1/4,1/8,1/15,1/30,1/60, 1/125,1/250, 1/500 s between-lens shuter. The
lower drawing shows how
the blades (simplified here
to three) rapidly open or
close when the ring is
timed FP shutters offering settings up to 30 s, or B (see below). Large part-rotated

diameter between-lens shutters for view cameras have big, cumbersome
blades to move and may not operate faster than 1/250s.

Advanced cameras with FP shutters may continue this series down to
1/8000 s. Most modern single-lens reflex cameras use electronically

The doubling/halving progression of shutter settings (figures rounded up or down in some
instances) complements the aperture f-number scale in terms of exposure given to the film. In



other words, 1/30 at f/8 is the same exposure as 1/60 at /5.6
or 1/15 at f/11. Actual choice depends on the depth of field
you want and whether movement should record frozen

or blurred [see Figure 3.11 (p. 54) and Figure 4.11]. The
shutter speeds listed above make a wide range of exposures

possible. Combining this with a similar range of apertures

on a lens means a very wide range of subject brightness

conditions can be covered. Typically this means a range of
For centuries before 1:64,000 or more, which should encompass anything from

photography artists used the reflex ‘camera candlelight to the brightest summer day.
obscura’ to form a right-way-up image on

A . If you want an exposure longer than offered by the
glass, convenient for tracing

scale of shutter speeds you may find that your camera has
the setting ‘B’. (B stands for ‘brief” or ‘bulb” after early
photographers” use of an air bulb and tube system to hold the shutter open.) On B setting
the shutter opens when you press the release button and remains open as long as you keep it
pressed down, normally using a cable release.

Flash can be fired by a between-lens shutter at all marked speeds. FP shutters are slightly
more difficult here because the flash must only fire when the entire film frame is uncovered
(Figure 4.10). Otherwise only part of your picture will appear. Contact to fire the flash is made
when the edge of the opening blind gets to the far end of the frame. Providing you use the speed
marked on the camera for flash, or any speed slower, the second blind will not yet have started
to travel and the full frame is uncovered for exposure. (Check your camera manual but in general
don’t exceed speeds of 1/125 with most 35 mm metal blade FP shutters; or 1/60 with large 6 x 7cm
blind FP shutters.)
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A focal plane shutter. One blade or blind follows the other horizontally. The sequence also shows how flash is usually
triggered when the first blind has fully opened — at this point the film frame receives the full image

Between-lens and FP shutters that are electronically timed integrate easily with the
metering, auto-focus and film wind-on circuits of small format cameras. They give ‘stepless’
settings — speeds between the marked times — when exposure is under the automatic control
of the meter. Operating power is drawn from the camera’s main battery supply. (An electronic
between-lens shutter for view camera use has a battery compartment attached.) However, if the
battery fails or your camera meter circuit is not switched on, many electronic shutters default to
1/60 second. Some shutters cease functioning altogether.

After a shot is taken, all focal plane and most between-lens shutters, mechanical or
electronic, have to be re-tensioned before they can be fired to take the next picture. Often the
cocking mechanism is set by winding on the film and so is hardly noticed. View cameras usually
have a tensioning lever beside the shutter, and this must be activated before you fire the shutter
with another lever or a cable release (Figure 4.12).
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Figure 4.11 The effect of shutter speed on a moving subject. Top left: 1/10005s renders the planes sharp but gives no sense of motion,
making them look more like models than real aircraft. Top right: 1/8s exaggerates movement at the expense of detail. Bottom left:
'Panning’ the camera reduces the car's movement relative to the frame so it appears sharp even at a relatively slow shutter speed of
1/125s. The background, however, is blurred in the direction of motion, adding to the sense of speed. Bottom right: A high shutter
speed of 1/0005 freezes everything in the frame, but the essence of motion is retained by the spray being thrown up

Many modern SLR cameras feature intermediate
shutter speeds. As well as the “classical” settings listed
above, you may find other numbers in between so the
sequence looks (in part) like this:

..1/8,1/10,1/13,1/15, 1/20,1/25,1/30,1/40, 1/50,
1/60,1/80,1/100,1/125,1/160,1/200,1/250s ...

These interim numbers represent one third stop
increments, allowing a wider range of options, but they are not
essential for fine control of exposure since the lens aperture
is usually adjustable to half or third stop accuracy. Alterations
in shutter speed and ISO rating can also be used to fine
tune exposure, particularly if you have decided on a specific
aperture being necessary to achieve a certain depth of field.

Aperture

Physically, the diaphragm system used for lens aperture

control differs little from camera to camera. As shown in
Chapter 3, a series of overlapping sliding blades forms a

Shutter speed
selection ring  giash

Shutter

cocking Press

lever focus
Aperture lever

setting

Shutter release
(manual)

(cable)

Figure 4.12 Shutter and lens unit. Typical
view camera (5x4) lens unit with mechanical
bladed shutter. The panel it is mounted on
makes it interchangeable with other lens units



hole of continual variable diameter. Sometimes, however, when the camera has a between-lens
shutter, shutter and diaphragm are combined. The shutter then has six suitably shaped blades
designed to open only part way, temporarily forming a hexagonal aperture of the correct size
according to the f-number preset. This reduces the mechanism needed and is very suitable for
linkage to the exposure setting in fully automated compact cameras.

In cameras that allow you to compose and focus the actual lens image, the aperture can be
preset. This means that you (or the camera’s auto-exposure system) set the required f-number
but the lens still stays fully open for brightest image viewing until just before the shutter is fired.
On single-lens reflex cameras this last-minute stopping down is triggered automatically from
the shutter release mechanism. On most view cameras you can stop down directly to a preset
aperture by manually releasing a ‘press-focus’ lever.

In all cases you will probably want to check depth of field effects at different shooting
apertures. On some 35mm and most rollfilm SLR cameras there is a special aperture preview
button on the camera body or lens; so long as you keep this pressed the diaphragm responds
to any setting made on the f~-number scale (see Figure 4.13). An aperture preview button is a
desirable feature in any SLR camera intended for serious photography.

Practically all modern small and medium format cameras have some form of built-in system to
measure the brightness of light from the subject and so assess correct exposure. This signals
when you have manually set a suitable combination of f-number and shutter speed, or else it

™

—
_~ Y- -
— 4 FE" T 4 LB E 11

Depth of field preview. Lenses on single-lens reflex cameras have apertures which remain fully open before exposure for
easiest focusing and view-finding (left). If the camera offers a preview button this will stop down the lens to the taking aperture. The
image on the focusing screen now becomes darker (right) but shows you the actual depth of field you will record on film




automatically sets: (a) the correct shutter speed for an aperture you have set (known as aperture
priority or Av mode); (b) or the correct aperture for a shutter speed you have set (shutter
priority or Tv mode); or (c) a suitable combination of shutter and aperture settings chosen by
the system from a built-in program. The practical advantages and disadvantages of each are
compared on p. 242.

A tiny light-sensitive measuring sensor may be located on the front of the camera body
pointing directly at the subject from close to the lens, or sensors can be positioned inside the
camera, sampling the light which has come through the camera lens itself. In both positions the
sensor should measure through any filter you may use over the lens. An internal sensor system
is more accurate and works equally well with any change of lens.

All modern exposure-measuring systems need to be powered by a battery. This is usually
tapped off the same power circuit for auto-focus, shutter timing and film drive. You may have
to set the sensitivity of the film you are using (its ISO speed) although many 35 mm cameras
do this automatically, reading a bar code on the cassette via electrical contacts in the film
feed compartment. Large format cameras seldom have light-measuring arrangements built
in, and you have to add a metering attachment or use a hand meter instead (see Chapter 10).
(Alternatively, if you are working with a medium or large format camera without a meter, take
readings with a small format internal-meter camera and then transfer the settings displayed.)

Unlike digital cameras, a film camera must allow you to load and remove light-sensitive material
without having it fogged by light. The oldest way to achieve this is to have separate sheets of film
in a light-tight holder — a system still used for view cameras. The double-sided holder (Figure 4.3)
slips into the back of the camera, displacing a focusing screen, and one side is then opened to
face the (shuttered) lens. Smaller cameras, however, use film in lengths (35 mm wide, or 62mm
wide 120 rollfilm) to allow many exposures at one loading (Figure 4.14). The film passes from feed
to take-up compartments behind a metal frame, flattened against it by a spring-loaded pressure
plate. It is protected from light during loading and unloading because the film is contained in a

Three of the four main forms in which light-sensitive film is loaded into cameras of differing sizes. Left to right: 4 x 5inch
sheet film, part-inserted into a double-sided film holder; cassette of 35mm film; 120 rollfilm. The film notch tells you which way up the
sensitive surface is facing (see Figure 9.8). The cassette auto-sensing code sets the camera’s exposure system for the film speed



cartridge, or a cassette having a velvet ‘light-trapped” feed slot. Rollfilm is just tightly rolled up
on a spool together with opaque backing paper.

Between exposures regular 35mm cassette film is wound through the camera onto a
permanently fitted open take-up spool. It must be rewound back into its light-proof cassette
before you open the camera to remove the film for processing. Rollfilm does not need
rewinding; it winds completely on to an identical, removable, take-up spool protected by the
last few inches of backing paper. (You can also buy 35mm bulk film for 250 or 500-exposure
accessory backs, p. 110.) Once inside the camera the cartridge is automatically opened and film
advanced; after the last exposure (or whenever you want to change film type) film is returned
into the cartridge that closes again ready for removal.

Sheet film holders also allow you to change what is in your camera from one film type to
another at any time. If you want to do the same with a 35mm or rollfilm camera without wasting
frames it is quickest either to use two bodies, changing the lens from one to the other, or use a
camera designed with interchangeable film magazines. Most cameras with magazine backs also
accept pack holders for instant picture film.

Lengths of film are shifted through the camera either by an electric motor triggered
immediately the shutter closes after each exposure, or by hand using a wind-on lever. The
wind-on, shutter-cocking and exposure release are normally interlocked, so that you cannot
take another picture until the previous shot has been wound on, and vice versa. Some cameras
offer a button to over-ride the system for special superimposition effects. Older medium format
cameras do not wind on automatically: you have to remember to wind on after each shot - a
small window in the film back shows you the number of the shot you have taken and you may
have to put a darkslide back (as you do in a 5x4 camera) in between exposures to prevent light
reaching the film. Cameras with built-in motor drive normally power-rewind the film back into
its cassette after the end of the film has been reached.

Camera types - which is best?

o far we have looked at the basic components present in some form in every camera

system — for aiming; focusing; controlling depth of field and exposure. Different camera

types approach these tasks in a variety of ways, so how do you decide which is the right
one? No one camera is ideal. Some are extremely versatile but something of a compromise, not
matched to any one kind of photography. Others are specialist tools that enable you to tackle a
narrow range of tasks in ways impossible with any other equipment.

Modern small format film cameras are internally very sophisticated, requiring least
knowledge of photographic technicalities to get acceptable snapshots. Most medium and large
format cameras have fewer automated aids so you must understand photographic principles
more thoroughly to operate these cameras successfully. Another facet to consider is the rapidly
improving performance of digital cameras (Chapter 6). However, since they retain most of the
optics and mechanisms needed in film cameras, arguments for and against different camera
designs raised here are largely common ground. Many photographers find the manual film
cameras far more straightforward to use than some of the high end digital versions which have
highly complex set up procedures with numerous details to fix in the menu settings before
shooting.
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Picture formats. The picture areas given by large (4 x 5inch), medium (120) and small (35 mm and APS) format cameras,
drawn here life size. 120 rollfilm and 35mm provide different formats according to the camera design

If possible try to get ‘hands-on” experience of all four main camera types (view cameras;
compacts; twin and single-lens reflexes). Compare convenience, toughness and reliability as well as
image quality. Decide what sort of camera controls feel right for you, and consider whether the size
and proportions of the picture a particular camera gives are best suited to your work (Figure 4.15).

The larger the format, the finer the quality your final image is likely to have — better definition, less grainy pat-
tern, subtler tone and colour gradation. The 4 x 5inch format, for example, has around 13 times the area of the
regular 35mm format; you can make enlargements to 16 x 20inch before image quality becomes worse than
an enlargement to only 4 x 6inch from 35mm. When you make large exhibition prints these differences become
very noticeable.

Pictures shot on small format cameras have greater depth of field than pictures on large and medium format
cameras (standard lenses, and same f-number) even when enlarged to the same size. In other words, you can
shoot at a much wider aperture and still get the same depth of field.

The larger the camera, the more it physically intrudes between you and your subject. A small camera gives you
greater freedom of viewpoint, is more mobile and much faster to set up and use, and allows you to shoot pic-
tures in quicker succession. Note though that the slower set up and shooting rate of large format cameras

are cited as an advantage by some users as it helps them make more ‘considered’ images; also to note is that a
large format camera is often taken more seriously than a 35mm camera and when photographing people this
can be a huge advantage. Often people associate the 35mm camera with the photojournalist or the paparazzi
photographer and this can create problems for the photographer.



Small format cameras are often fitted with lenses that are ‘faster’, i.e. have larger maximum apertures. Among
other advantages, the brighter image makes it possible to shoot at hand-held shutter speeds under dim lighting.
35mm camera systems have a vastly greater range of lenses and accessories available too; see Chapter 5. Where
equivalent items exist for medium or large format kits they are much more expensive. There are relatively few
medium format zoom lenses for example.

Some specialised light-sensitive film materials are made only for large format cameras. Having sheet film holders
allows you to change from one film to another with ease, and you can process pictures individually. However,

a small format camera kit makes it easier to shoot and process a large quantity of pictures. 35mm is ideal for mak-
ing projection slides.

Large format cameras offer you a wide range of ‘camera movements’ (see Appendix B) for image control.
Enlargers and digital film scanners (Chapter 14) are more costly the larger the film format they accommodate.

The other important consideration is format shape. Height-to-width proportions have a
strong influence on picture composition. Most formats are rectangular, 35mm regular frame
having a ratio of 2:3. At first sight a square format would seem the easiest to work with. You
don’t have to choose between vertical and horizontal shapes when framing a shot. But then
you don’t have the up/down or sideways (vertical or horizontal) push that they can add to
your picture either. Conventionally, landscape photographers work with a horizontal frame
while portrait photographers shoot vertically; hence the terms portrait or landscape referring
to the shape of the frame — it is interesting to see what happens when you break these codes.
The majority of pictures are rectangular, which says something about the way human beings
view the world. Some photographers have tested out oval
or round framing shapes, which can either be done at the
printing or at the mounting stages of production.

Of course, during enlarging you can crop off unwanted
image parts, but you will find that the original camera format
still influences your picture making. Many photographers
do not like the idea of cropping negatives and tend to print
the full frame. Similarly, some shapes are definitely more
‘comfortable’” to compose subjects within than others. A few
panorama wide-angle rollfilm cameras (Figure 4.16) offer
ratios of 1:2 or even 1:3. These long thin negatives, up to
6x 17 cm, must be enlarged using a large format enlarger.
35mm and 6 x 9cm negatives offer a picture ratio of 1:1.5,
which is close to the 1:1.618 ratio claimed by Renaissance
artists and architects to be ‘the ideal format” (reference: the
Golden Section). 5x4inch and 10x8inch negatives provide a
picture ratio of 1:1.25.

There is no doubt that certain cameras fit certain jobs
and, on top of this, different cameras can give varying
impressions to your client or subject(s). You should try

to select the most appropriate camera for the job you are
Specialist purpose direct doing, i.e. the one that will give you the best results — the way

viewfinder cameras. Top: A wide-angle your subject(s) or client responds to your camera can affect

6x 17 cm rollfilm camera (focus by distance . . ]

scale only). Bottom: Architectural ‘shift’ the quality of the photographs; your choice of equipment

camera accepting a roll or sheet film back may well be affected by this knowledge. When you use a



small format camera you may be seen as a press photographer or as an amateur — this may help
or hinder your work. When you are commissioned for a commercial job and turn up with a
35mm outfit not dissimilar to the client’s own, the effect can be less impressive than medium or
large specialist-looking equipment.

The review of how different camera types work that follows begins with view cameras.
Although now less used because of improved medium and small format equipment, they are by
no means obsolete, and their workings are deceptively simple. Little is hidden away inside, and it
is easy to see how the basic components work together.

How view cameras work

his type of camera design relates back directly to the earliest form of photographic plate
camera, as used by pioneers such as Louis Daguerre (Figure 4.17). Equipment then
consisted of two boxes, one sliding inside the other for focusing, and having a lens at the
front and a ground glass screen at the back. Today’s view cameras are still large format, but
designed for sheet film. The most usual size is 4 x 5inch; others include 7x5inch and 9x6.5cm,
even 8x10inch. You can adapt down from any of these sizes by fitting an appropriate back
or adaptor for smaller sheet film, 120 rollfilm, instant-picture material, or digital recording
(Chapter 6).

The camera lens with its between-lens shutter is mounted on a clip on panel that fits over
the camera front. You can quickly change to lenses of different focal lengths, also ready-mounted
on panels. The front of the camera is connected to the back by an opaque concertina bellows that
allows the lens and film to be placed at a wide range of angles and distances from each other.

A finely etched glass screen at the back captures the lens image (upside-down) for focusing and
composition. This back can be rotated from horizontal to vertical format. As the screen is spring-
loaded, when you push in a film holder between glass and bellows the film surface becomes
located in exactly the position previously occupied by the etched surface of the glass (Figure 4.3).
It takes time to get accustomed to the upside-down image but if you use the camera enough you
will stop noticing it eventually.

View cameras. Both monorail (centre), and baseboard (right) designs are derived from wooden sliding-box plate cameras
(left) used by pioneer photographers in the 1840s



The lens-carrying front of the camera can be tilted, or offset sideways up or down
independently from the back. These ‘camera movements” are important for professional
architectural and still life photography. They allow you extra control over depth of field and
shape distortion, explained in detail in Appendix B.

There are two main types of view-camera design, monorail and baseboard. Monorail types
are constructed as a pair of frames (called standards) attached to a bar. To focus you move
either the front (lens) standard or rear (focusing screen) standard along the rail. Having such an
open unit structure, a monorail offers the same camera movements front and back, allowing an
enormous amount of offsetting. Monorails are virtually impossible to use hand-held and so are
always used on a stand or tripod.

The baseboard type of view camera, also called a ‘technical camera’, is a box-like unit with
a hinged front. Opening this flap you find you can pull the lens standard out onto it, on runners.
Then by turning a milled knob at the edge of the board you move the runners, focusing the
lens backwards or forwards while you check the image on the focusing screen. A baseboard
camera is quicker to set up on its stand and use than a monorail type. However, it offers less
comprehensive movements, especially on the back (Figure 4.18).

With all view cameras you need a fold out hood or an old-fashioned focusing cloth over
your head and camera back to block out ambient light, so you can clearly see the image.

Figure 4.13 shows the typical prolonged sequence needed to take a picture. Exposure is most
often measured with a separate hand meter (Chapter 10).

Cameras offer large format image quality (very apparent in really big exhibition prints) and an unrivalled range of
camera movements.

You can take and process single exposures. When working in the studio this allows a check on each result as you
go along.

Relatively simple construction. There's little to go wrong.
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Left and centre: Monorail view cameras are unit constructed, allowing different lengths of bellows, rail, and size of back,
as well as independent movements of lens and film. Some cameras have U-shaped standards, others L-shaped (Figure 4.17). Right:
Baseboard type view camera folded, and open for use on a tripod. The lens pulls forward onto a focusing track; flaps which fold out at
the back shade the ground glass focusing screen



LANGFORD'S BASIC PHOTOGRAPHY

4 The large format and static nature of the camera encourage you to build up carefully considered compositions,
almost like drawing or painting.

5 Often chosen for architectural, landscape and still life photography; also for close-ups and copying because even
the normal-length bellows allows considerable lens—film extension.

View camera disadvantages

1 Camera kit, film holders and tripod are bulky to carry and slow to set up and use (Figure 4.19). The dim, upside-
down image is awkward to view (the field cameras are considerably lighter than a conventional studio camera).

2 It takes time to measure exposure, and with a hand meter there are exposure calculations needed when working
close (see p. 250).

3 Impractical camera for fast moving subjects, e.g. sports.

4 Smaller choice of film types available in this format. Digital backs are possible but extremely expensive.

How direct viewfinder cameras work

his term covers cameras using direct vision (also known as real image) viewfinders, notably

small format ‘compacts’. Unlike view cameras or reflex cameras which allow you to see

the actual image formed by the lens, they have a separate window set into the camera
body through which you look at your subject directly (see Figures 4.4 and 4.5). Based on early
user-friendly cameras invented to overcome the prolonged practical procedures that large-
format view cameras demand, they are typically small, pocket sized, and fully self-contained.

Figure 4.19 Rising front. A view camera offering this camera movement is still often used for architectural subjects where most
elements are well above the lens centre. Tilting a normal camera upwards would make vertical lines converge. Instead, the camera
back here was kept upright and the front lens standard raised to include more arch top, less road (see also digital manipulation of
perspective, p. 367)



Everything, including flash, is built-in. Technical settings are automated by sophisticated
technology, making cameras instantly ready for shooting pictures hand-held.

Direct viewfinder cameras come in a huge range of compact point-and-shoot designs —
mostly for 35mm. There are also some more expensive versions having manually set exposure
controls and rangefinders, which are designed more for professional work. These use either
35mm or rollfilm.

The aim of these cameras is to make photography of ‘typical” subjects simple. They achieve

a high technical success rate, even under quite a wide range of shooting conditions.
Photographers with little interest or skill in controlling results can expect to get clearly
recorded images, provided they work within limitations such as not too close; holding

the camera steady; and not trying to light a huge landscape with flash. The ‘auto-almost-
everything’ features put compact cameras well ahead when you make a quick decision to take
actuality pictures of an event. There’s no delay over settings — you can even hold the camera
up over your head in a crowd and get sharp, well-exposed results. Also you are more likely
to always carry a camera with you when it is smaller and fits better in your pocket than a
reflex type.

Features of typical compact cameras include the following.

Viewfinder. The direct vision viewfinder always shows your subject looking sharp even if
too close since your eye is doing the focusing. Picture limits are often shown by a marked outline
in a slightly larger viewing area (Figure 4.20). Short extra
lines near the top show the true upper limit of your framing

when shooting close-up (parallax correction, p. 65). A

central zone is marked where the auto-focusing system
is aimed. Information such as ‘flash ready’ or warning of
“too close for focusing range” may appear as light signals
alongside the frame lines or beside the eyepiece of the
viewfinder. It is important that your viewfinder has an
eyepiece large enough to give you clear sight of all four
corners of your picture at the same time — particularly if

you wear glasses.
a typical compact camera viewfinder. Auto-focus (AF). Most auto-focusing systems are
F: Suspended frameline, with parallax- ‘active’, meaning that they use diodes transmitting and

correcting top lines for closest focusing receiving infrared wavelengths (like those used for TV
distance. A: Auto-focusing area. S: Shake
warning lamp (for when a slow speed is in
use). R: 'Flash ready’ indicator in the camera body (Figure 4.21). The system works on

the rangefinder principle (p. 67) but it sends out a beam

Information shown in

remote control). These operate through two windows

of invisible IR rays from one window and has a narrow-angle sensor behind the other. First
pressure on the shutter release button causes a motor to adjust the camera lens focusing and
scan the beam across your subject (Figure 4.7), within the mid-frame target area. Both stop
when a strong return signal is detected. In practice the lens is ‘stepped’ through a series of
settings between infinity and closest focusing distance. Cheaper cameras may work using only
seven setting stages. Others have 100 or more stages, which allows the auto-focusing to be much
more precise.



An IR system will even
focus in darkness, but it can

be fooled sometimes if you
are photographing through a
window or shooting towards
a bright source of light.
Watch out too for situations
when your main subject is
not in the centre and the AF
measuring area falls entirely
on background or foreground
(see Figure 4.22). Cameras
have an ‘AF lock” button to
deal with this - you first aim

A typical direct viewfinder compact camera. (A) Shutter release and
power wind-on. (B) LCD panel, displaying frame counter, battery state, etc. (C) Front
the measuring area at your window of viewfinder. (D) Windows for IR auto-focus system. (E) Light sensor for
main subject, auto-focus auto-exposure setting program. (F) Flip up or pull out flash. (G) Lens zooming control

(b)
Using AF lock. (a) When the main subject is not positioned centre-frame the background becomes auto-focused instead.
(b) Briefly recompose the picture, auto-focus and apply AF lock, and then return to your chosen picture composition (c) before exposing

with a half pressure on the shutter release, and then apply the lock and recompose your picture
as you want it with main subject off-centre but now remaining sharply focused. However, the
procedure takes time and it is tempting to shoot subjects centre-frame instead.

Zoom lens. Compact cameras don’t have interchangeable lenses like SLRs or view cameras.
Apart from the cheapest models it is usual to have a zoom (variable focal length) lens. Control
buttons then provide you with a smooth optical adjustment that enlarges or reduces how much
of your subject fills the frame - in other words, narrowing or widening angle of view. The direct
viewfinder’s optics must also move so it shows the same framing.

Auto-exposure (AE). Shutter speeds and aperture settings are determined and set internally
by a program. This takes into account the light-sensitivity of the film you have loaded (read direct
off the cassette or cartridge by modern cameras, p. 202) and the brightness of the subject you are
photographing as measured by a light sensor facing it from the front of the camera (Figure 4.21).
A good compact camera may make settings ranging from 1/8s @ /2.8 to 1/500 @ /16, but not
actually display what its choices are. If conditions demand speeds of 1/30s or slower a signal
warns you to use a tripod or change to flash; some cameras automatically switch the flash on.

Built-in flash. Flash built into a compact camera body is typically only powerful enough
to give correct exposure at subject distances up to about 3m. The closer and more reflective a
subject is, the shorter the flash duration will be (see p. 255). The flash is triggered by the shutter



and is followed by a recharging delay of up to 10seconds after each exposure. You have to wait
for a ‘flash ready’ signal in or beside the viewfinder before taking the next shot.

An inherent problem with compacts is ‘red-eye” caused by the closely positioned flash
illuminating the retina pattern at the back of a subject’s eyes (p. 66). To minimize red-eye, the
flash is housed as far to one side of the camera lens as possible. Some designs use a fold-up or
pull out arrangement to achieve this. Other systems fire a
burst of several flashes in quick succession just before the
actual exposure. The idea is to cause the subject’s pupils
to contract with the bright light, allowing less flash to be
reflected from the retina.

Compacts using 35mm film. The widest range of
compact cameras is still of this type. A great variety of film
types are available in 35mm. Films can be user-processed
if you so wish; and the image is big enough to enlarge to
a 30x40cm exhibition print without much deterioration
(some photographers like the graininess of larger scale
prints from these cameras — the viewing distance of a
print affects the way it is read). The most common lens
focal length is 38 mm but most have zoom lenses, typically
35-70mm (x2 zoom range) or 35-105mm (x3). However, the

The three picture formats
offered by APS. In every case the full greater the zoom lens range, the more bulky the camera

30 x 7mm frame is exposed, but you also becomes, which is self-defeating. With such a wide range of
record a magnetic signal on the film which
later programs lab equipment to make either
a6x4inch, 7x4inch, or 10 x 4inch print.
Note APS cameras are no longer made. images (Figure 4.23).

35mm compacts, comparisons are difficult to make, but the
best quality 35 mm types are capable of making high quality

What are often referred to as ‘rangefinder’ cameras are intended mostly for the professional
market and priced accordingly. They include some 35mm format cameras such as the Leica
and Contax, several for medium format rollfilm, and a few large format hand-held cameras (see
Figure 4.24). Viewfinders are mostly ‘parallax-corrected’, meaning that optics slightly shift the
frame lines downwards the closer you focus (Figure 4.25).

An attraction of these cameras is their quiet shutters, and reduced weight relative to single-
lens reflexes offering the same picture format (Figure 4.26). They are also rugged and have
high-precision optics. In the case of the Leica it has an almost soundless focal plane shutter
(popular for photo-journalism) and a modest range of interchangeable lenses. The viewfinder
automatically changes its frame lines according to the lens you fit. Exposure reading is made
through the taking lens, by a hinged light sensor just in front of the shutter blind which moves
out of the way immediately before you shoot.

Medium format direct viewfinder cameras often have the same features of interchangeable
lenses and range-finding focusing, or have a zoom lens and auto-focusing. Everything of course
is scaled up in size — if the format is 6 x 7cm the standard lens is likely to be 80 mm, or a 55-90 mm
zoom on a 6 x4.5cm camera. They are popular with some professionals for both editorial and
studio based work where both formal groups and more spontaneous pictures will be needed.
Wedding photographers used to regularly work with medium format cameras but more recently
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Direct viewfinder cameras for mainly professional usage. (a) Contax 35 mm compact, with manual/auto rangefinder.
(b) Leica manual rangefinder 35mm with some of its interchangeable lenses. (c) Baseboard 4 x 5inch camera with coupled rangefinder.
(d) Rollfilm 6 x 4.5 cm format camera with an auto-focus, zoom lens

— ’:H_ﬂ most have converted to high end 35mm digital cameras as these
I;]:]] Lzzz—'_u offer the vital preview facility and the safety of knowing you have
f got the shot!
Given time and a Specials. A few direct viewfinder rollfilm cameras are designed
static subject you can correct both for more limited, special applications. They include wide-angle

framing and viewpoint parallax

error. Compose the picture, then
raise the camera so the lens is highly portable ‘shift” lens cameras for architectural photography

cameras giving a panoramic-type format such as 6 x17 cm, and

exactly where the viewfinder was which allow you to raise the lens to control perspective effects (see

Appendix B). Some baseboard view cameras also accept a direct
vision finder matching the lens in use, and have an optical rangefinder linked to the focusing
track mechanism. You can then take hand-held pictures on 4 x5inch sheet film or change to
medium format pictures by attaching a rollfilm back.

An all-in-one unit, mostly quick to activate and record things as they happen — getting a picture you would
otherwise miss. Press photographers often carry an automatic compact as a back-up camera.

The viewfinder gives a sharp, bright image. You may also see part of your subject in the viewfinder before it
enters the marked frame, good for sport and action.

Modern compacts pack in a wide range of practical features — motordrive, auto-focus, auto-exposure setting
program, zoom lens, flash — yet remain small.

Medium format DV cameras may be designed for specialist roles, hand-held architectural photography,
panoramas; or more general work where portability plus medium format results are required.



Single-lens reflexes, all based on 1920s plate camera design (a). Modern versions use formats 6 x 6 cm (b), 6 x4.5cm (c),
6x7cm (d), 35mm SLR cameras (e) are similarly related

Parallax error between viewfinder and lens is a real problem when working close. Even though
‘parallax-corrected’ cameras give accurate framing, the viewpoint difference still gives you a slightly different
alignment of elements one behind another — sufficient to upset critical compositions.

There is no convenient way of visually checking depth of field.

It is easy to have a finger, or strap, accidentally blocking the lens, exposure sensor, or auto-focus rangefinding
window. You will not see this looking through the separate viewfinder.

Inexpensive auto-focus compacts take a perceptible time to focus (typically 1/10 second). Delay between pressing
and firing can mean you lose the key instant of a fast action shot.

The small flash built into compact cameras is not very powerful and gives only ‘flat on’ light. It cannot be
bounced unless the camera has a shoe accepting an add-on flashgun.

Most small format compacts are totally reliant on battery power to function.

How reflex cameras work

eflex cameras can be traced back to one of the earliest forms of camera obscura used for

sketching views. With a mirror fixed at 45° behind the lens the image is reflected up to a

horizontal surface and becomes right way up. Soon after the invention of photography
this reflex arrangement was mounted on top of a basic plate camera to act as a full-size focusing
viewfinder. The combination was called a twin-lens reflex (TLR). A few medium format versions
of twin-lens reflexes are still made, but farther development resulted in single-lens reflex (SLR)
cameras. These offer a much more accurate and informative image checking system.



Twin-lens reflex. A: Aperture and shutter setting controls. B: Bladed shutter release. F: Focusing knob, shifts entire twin-
lens panel. R: Rollfilm spool. W: Film wind-on handle (folds out). M: Fixed mirror. S: Focusing screen. E: Focusing magnifier. V: Push-in
hood section, forms direct viewfinder with rear eyepiece

The top lens has a fixed aperture, the same or wider than the maximum given by the diaphragm
of the lower lens (Figure 4.27). This produces a bright image and minimal depth of field for
easier visual focusing. The image on the screen is the right way up, but reversed left to right,
a feature which makes it difficult to follow moving subject matter. There is therefore a simple
fold-in direct viewfinder in the metal hood. However, since this viewpoint is 75mm (3inch) or
more from the taking lens, parallax error is even more extreme.

TLR cameras are designed to give square format pictures. This is because the camera
is awkward to use on its side — the image on screen goes upside-down. Some models have a
built-in exposure meter, located behind a semi-silvered area of the mirror.

A mechanically simple design is used, with a very quiet shutter.

You see the visual effect of focusing, on the full-size screen, even during the exposure itself.

The camera is easy to use over a wide range of viewpoints from floor level to high above your head (holding the
camera upside-down).

A TLR costs less than a rollfilm SLR camera with similar lens quality. It is a cheap way into medium format
photography, practical for weddings and portraits.

Parallax error creates difficulties with close-up work.

The image on the screen is reversed left to right.

Depth of field is shown on a printed scale, but you cannot check its visual appearance.
The camera is relatively bulky for its format.

Few zoom or interchangeable lenses are available.



D § M C

Typical manual 35mm SLR showing basic internal structure. E: Eyepiece at rear of camera. P: Pentaprism. F: Focusing
screen. M: Hinged mirror. S: Shutter (film behind). W: Film wind-on mechanism. D: Tensioning drum for shutter blinds. C: Typical sensor
position behind the lens for exposure measuring. For external controls see Figure 4.32

The single-lens reflex (SLR) was developed to overcome
most of the disadvantages of the twin-lens reflex camera.
The design avoids parallax error completely as the image
made by the lens is seen directly through the viewfinder
eyepiece. A hinged 45° mirror reflects the image up to a
horizontal focusing screen, but flips out of the way just

before the shutter fires. The distance between lens and

focusing screen, via the mirror, equals the lens-to-film How a pentaprism works. This
distance. So what is sharp on the screen will be sharp on the  shaped block of glass reflects light across its
film (Figure 4.28) ‘roof’ so that the (laterally reversed) image

formed on the reflex camera’s focusing
screen is seen by the eye as the right way
corrects the image left to right and reflects it out through an round and the right way up

On all 35mm SLRs a pentaprism above the screen

eyepiece at the back of the camera, so you see the subject as
it might be seen direct (Figure 4.29).

The screen usually shows almost exactly (95-98 percent) of the full image area. Slightly more
may be covered by the negative. If you wear glasses, buy an accessory dioptric corrector lens
which fits over the camera eyepiece. Then you can remove your glasses and bring your eye close
enough to view the entire screen, still seeing the image clearly. Some top-of-the-range cameras
have some dioptric adjustment built into the eyepiece. Turning the dial slightly can make viewing
more comfortable even if you don’t wear glasses.

The focusing screen itself may be interchangeable. The most popular type for non-autofocus
cameras has central ‘crossed wedges”’ moulded into its surface, which shows a rangefinder-type
double image of subjects not properly in focus (Figure 4.30). A surrounding ring of microprisms



Unsharp Focused
(b) (c) (d)

(a) Focusing aids, and camera setting readout,
as presented in the viewfinder of a manual-focus SLR. When
the image is unsharp (b), prisms moulded into the focusing
screen (d) give the image a split and offset appearance, while a
correctly focused image (c) shows joined lines

Typical auto-focus arrangement in an SLR
camera. The system samples some of the lens-focused light
passed through a semi-silvered part of the main mirror. Below
aperture F (the same distance from the lens as the film) a pair
of separator lenses bring the beam to two points of focus on a
CCD sensor (S). The sensor's many segments detect the relative
spacing of the two points of light, and control motor (M) to
adjust the camera lens focusing position. The system works
with a range of interchangeable lenses

breaks up an unsharp image into a shimmering
dot pattern. Both focusing aids are designed to
work with the lens at wide aperture; stopping
down partly blacks out these areas.

Most auto-focusing SLRs use a passive
electronic system to detect when the image is
sharp. Some of the centre part of the picture is
directed down onto a charge-coupled device
(CCD) sensor (Figure 4.31). With unsharp
images the system also detects whether the
lens should be focused towards or away
from the camera body. It may respond by
signalling which way you must manually
turn the lens, alongside the focusing screen
(‘focus confirmation’). More often it controls a
motor within the camera body or lens which
fast-shifts your focus setting by the required
amount (full AF). Focus detection can be linked
to the shutter release, so that you cannot shoot
until the image has come into focus — useful in
action photography (but sometimes a handicap
too).

Exposure is read through-the-lens (TTL).
The camera body contains light sensors which
view subject brightness on the focusing screen,
or else read it via light reflected off the shutter
blind and film at the moment of exposure
(Figure 10.9). The readings made are translated
by the camera’s circuitry to give semi-
automatic, fully automatic, or manual exposure
settings (see p. 242). Where light is measured
off the film surface the system can control
the duration of a flash unit. The flash may be
a ‘pop-up’ built-in type or, more usefully, an
add-on ‘dedicated” unit which links into the
camera circuitry, as described on p. 256.

The focal plane shutter, and reflex design, make this an ideal camera to use with a range of
interchangeable lenses of fixed or variable (zoom) focal length, described in Chapter 5. You can
change lenses quickly with a positive bayonet-fitting twist action, the focusing screen revealing

every image alteration given by change of focal length, the use of close-up extension tubes,

adjustment of special effects attachments, etc. Lenses have ‘preset” apertures, meaning that

the lens remains wide open until just before shooting, for clarity of viewfinding and focusing.

If you need to see the appearance of depth of field you can press an aperture preview button
(Figure 4.32), provided the camera offers one. (The meter reads the image at open aperture but is
programmed by the f~-number you have set on the scale.)
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Typical 35mm SLR external controls. Top: Manual focus and wind-on type camera. Bottom: An auto-focus
multiprogrammed model. R: Release for shutter. S: Shutter speed control. P: Preview button. A: Aperture setting. X: 1SO setting. RW:
Rewind crank. C: Exposure compensation control. H: Hot shoe for clip-on flash unit. E: Eyepiece. L: Manual wind-on lever. F: Frame
counter. Z: Power film rewind. With an advanced model, changes are made by selecting the mode or program you need on command
dial CD, and then operating electronic input dial ES. Settings produced appear on body-top display panel (D), and are also presented to
your eye alongside the focusing screen

When you press the shutter release on an SLR camera several things happen in very quick
succession (Figure 4.33). Typically the mirror rises, the lens stops down, the focal plane shutter
fires, the mirror returns, the lens opens fully, and the film is transported by motor or hand
wind-on.

All the major manufacturers of 35 mm SLRs — Pentax, Nikon, Canon, etc. — produced a range of
camera bodies, from purely manual (including wind-on) to multimode automatic. A manually
set camera is not only cheaper but having to select the three key controls — focus, aperture (with
preview) and shutter speed — soon teaches you the technical principles which help enormously



Sequence of exposing actions in a single-lens reflex camera. (1) Composing and focusing. (2) When you press the release
the aperture first closes to its pre-setting and the mirror rises. (3) Shutter in front of the film fires. (4) Mirror returns, aperture re-opens,
film winds on

in creative image-making. The manufacturer’s range of lenses will fit all their SLR bodies so you
can use the highest quality ‘pro” optics on a relatively cheap body.

‘Advanced” cameras still offer you a choice of program modes, giving settings the
manufacturer considers best to cope with ‘landscapes’, ‘portraits’, “action scenes’, etc. Again
you can customize such a camera to suit your preferred way of working, using a menu of twenty
or more settings (from the length of the self-timer delay period to whether a new film advances
when you close the camera or press the shutter button).

Although automatic SLRs are fast and reliable for set subject conditions, you may be buying
a lot of modes which spend their time shut off once you have customized your camera. Again,
if something does not perform as you expect, you may have to stop and thumb through a thick
instruction book to discover what resettings to make.

Finally, don’t overlook the fact that most automatic or semi-automatic SLR cameras, and
certainly all professional models, give you the option of switching to fully manual mode for
lens focusing, exposure settings, etc. You can therefore choose between complete control and
varying degrees of programmed assistance, depending on circumstances.

A great many SLR cameras are made for 35 mm film, as this has been the most popular format
for amateur and professional alike for several decades. Digital SLRs, similar in size and shape,
are now more dominant in the professional market and they use the same lenses and accessories
as the 35mm range.

Larger cameras are also made, designed for 120 rollfilm (6x6, 6 x4.5, 6x7 and 6x9 cm); see
Figure 4.26. The medium format cameras mostly have interchangeable backs, so you can quickly
change from colour to monochrome in mid-roll, or fit an instant picture back (p. 110) or even a
digital back (Chapter 6). They are widely used for professional photography, due to the greater
negative area yielding higher picture quality (p. 73).

Along with backs and lenses you can also change or remove the pentaprism, or switch
to a special-purpose body for wide-angle or camera movement work (see Appendix B). Such
flexibility means that these medium format ‘systems” have largely taken over from large format
view camera Kkits.

You can precisely frame up the picture, focus, and (models with preview) observe depth of field, much faster than
with a view camera.

35mm types offer a choice of methods for setting correct exposure by using through-the-lens exposure measure-
ment (including flash).



CAMERAS USING FILM

Key information such as correct exposure and focus, shutter speed and Fnumber, are signalled direct to your eye
from alongside the focusing screen.

There is a wide range of lenses and accessories available. This makes SLR outfits versatile ‘unit systems’ — able to
tackle most photography well.

Interchangeable backs on some medium format models allow quick changes from colour to black and white or
Polaroid materials or even digital.

Fully AF models adjust the lens faster than you can focus it by hand — particularly useful with subjects on the
move (sport, natural history, etc.)

SLR disadvantages

1

You cannot see through the viewfinder at the moment of exposure. This can be a nuisance during long expo-
sures or when panning at slow shutter speeds (see Figure 4.11).

When you are viewing at open aperture (having set a small aperture) it is easy to forget the changes that
increased depth of field will give to your picture.

The camera is electronically and mechanically more complex (and noisy) than other designs. Relative to a com-
pact it is more bulky, heavier and tends to be more complicated to use.

4 The range of shutter speeds available for use with flash may be limited, especially with medium format models.

Use of passive auto-focus sharpness detection relies on sufficient ambient light and subject contrast. And some
systems fail to work when a linear polarizing filter is over the lens (see p. 224).




LANGFORD'S BASIC PHOTOGRAPHY

>
1}
q
2
2
J
0




CAMERAS USING FILM 4

PROJECTS




Using different
focal length lenses,
camera kits

-
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Whether you are using an SLR or view camera with interchangeable lenses, or a compact with
a permanently attached zoom, you will soon want to explore the use of different focal lengths.
Almost all camera types can be fitted with accessories — from tripods and other supports to
flashguns and camera bags — many of which are worth considering as useful practical kit for
your kind of photography.

Why change focal length?

enses of fixed focal length (i.e. not zoom), regarded as standard for cameras reviewed in the
last chapter, are typically 50mm for 35mm, 28 mm for digital SLR, 100 mm for 60 x 70 mm
format and 150mm for 5x4inch As Figure 3.4 showed, most of these combinations give an
angle of view of about 45°.
To help understand why 45° is considered normal, try looking through a 35mm SLR fitted with
a standard 50mm lens, holding the camera in upright format and keeping both eyes open. Compare
picture detail on the focusing screen with the subject seen direct. Your naked eye sees a great deal
more of your surroundings, of course. But within the area imaged by the standard lens and isolated

by the picture format the relative sizes of things at different distances match normal eyesight.

If you keep to the same format camera but change or zoom the lens to a longer or shorter

focal length you can:

1 alter angle of view (enlarge or reduce image detail and so get less or more subject in the frame);

2 disguise how far or how close you are from/to the subject and so suppress or exaggerate the effect of perspec-

tive in your picture.

50 mm

T 28 mm

}\- -

l‘.—””gx
Figure 5.1 Changing focal length but keeping the
same picture format alters the combination’s angle
of view; and hence the area recorded in the frame.
Compare this with Figure 3.4

Each of these changes has an important influence on
how your picture is structured.

Getting less; or more,

subject in

Changing the lens in your camera to a longer focal
length (or zooming to ‘tele’) makes the image detail
bigger — so you no longer include as much of the scene
and the angle of view becomes narrower (Figure 5.1).
At first sight you seem closer to your subject but this
is only an illusion due to enlargement (see Figure 5.2).
Creating larger detail this way is handy if you cannot
get close enough to your subject — for example, in
sports and natural history work or press photography.



16 mm

500 mm 5°

28 mm

Figure 5.2 Angles of view given by
lenses of different focal lengths used

on a 35mm format camera. Left: The
same view photographed using different
focal length lenses without changing the
camera position
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Any slight movement of the camera is also magnified, so if you are using it hand-held,

consider picking a faster shutter speed to avoid blur. Other changes include less depth of field

for the same f-number. A 100 mm lens gives half the angle and twice the image magnification of

a 50mm lens, assuming distant subjects.

Changing instead to a shorter focal length lens (or zooming to ‘wide’) gives all the opposite

effects. You include more of the scene, noticeably foreground and surroundings, everything is

imaged smaller, and there is greater depth
of field. A wide-angle lens is particularly
useful for cramped locations, especially
building interiors where a standard lens
seldom seems to show enough. Similarly,
you can shoot views, groups, or any large
subject where it is otherwise impossible to
get back far enough to get everything in.
The lens must be designed as a wide-angle
for the camera you are using. Don’t try to
take a standard 50 mm lens from a 35 mm
format camera and use it as a wide-angle
in a large format camera — the picture will
probably look unsharp and dark at the
corners (see Figures 5.3 and 5.4).

Altering perspective

It is important to remember that lenses
themselves do not alter perspective, as
this is only affected by your choice of

Figure 5.3 Lens coverage. The total circular image patch
formed by an 85mm lens designed to cover 35mm format.
Used as a normal-angle lens on a 6 x 6 cm format camera,
edges begin to darken. And attempting to use it as a wide-
angle on 4 x 5inch (outer frame lines) uneven illumination and
corner ‘cut off’ becomes obvious, particularly when the lens is
stopped down. See also Camera movements, Appendix B

(b) 135 mm

QAN i

© Enlargement of centre of 28 mm shot

Figure 5.4 Enlarging part of the 28mm lens image proves that lens
change alters magnification, but not perspective. All shots were taken
at the same aperture. Note the 28 mm blow-up has greater depth of
field, but enlarged grain gives poorer detail than sharply imaged parts
of the 135mm lens version
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— &4 135 mm

Figure 5.5 Controlling perspective effects. Each picture here was taken with a lens of different focal length (35mm format), but the
camera distance was altered each time. The near end of the monument remains about the same height but the scale of detail farthest
away is dramatically different, changing your impression of depth and distance
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viewpoint. By changing focal length together with your distance from the subject, you exert an
important, powerful influence on the perspective of your pictures. Perspective itself is concerned
with the way objects at different distances appear to relate in size, and how parallel lines seen
from an oblique angle apparently converge towards some far-off point — all of which gives a
strong sense of depth and distance in two-dimensional pictures of three-dimensional scenes.

As Figure 5.5 shows, if you look obliquely at an object of uniform height, the nearest end
appears much taller than the far end. The difference between these two ‘heights’ is in direct ratio
to their distances from you, so if the near end is 3metres away and the far end 12 metres, ratio
in height is 4:1. But move back until you are 10 metres from the near end and the far end will be
19metres (10 m+9 m) away. The ratio becomes only 1.9:1, and the wall’s visual perspective is less
steep.

Perspective therefore alters according to the distance of your viewpoint from the subject.
But if you can change lens focal length you can include as little or as much of the subject as you
need. Looking at Figure 5.5 you can see that when using a 50mm lens, the nearer end of the
monument appears larger than the farther end. Changing to a 135mm lens and stepping back so
as to keep the whole subject in the frame results in less difference between the near and far ends
and less appearance of depth. On the other hand, using a 28 mm lens means the camera has to
be brought closer to make the subject fill the frame. At this short distance the difference between
the nearest and farthest points is exaggerated (Figure 5.6 ).

Use steep perspective (close viewpoint, plus wide-angle lens or shortest focal length
zoom setting) whenever you want to exaggerate distance, caricature a face into a big nose

Figure 5.6 Exaggerated scale gives dramatic emphasis. 10 mm wide-angle on digital SLR elongates the motorway bridges and tilts the
supporting columns to give an impression of movement and scale
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and tiny ears, or dramatically emphasize some foreground item such as an aggressive fist, by
exaggerating its relative size. Similarly use it to create a dynamic angle shot looking up at a
building and exaggerating its height.

Use flattened perspective (distant viewpoint, plus telephoto lens or longest focal length
zoom setting) to compress space, to make a series of items one behind the other appear ‘stacked
up’, adding a claustrophobic effect to a traffic jam or a crowd. In landscapes it helps to make
background features dominate over the middle distance, or merge both into flat pattern.
Portraits tend to be more flattering, with nose and ears shown in proportions closer to true size,
so use a slightly longer lens than standard (Figure 5.7).

Explore these controls over perspective and learn how they can help make the point of your
picture. But if overdone (the two extremes of focal length giving either telescope or fishbowl
effects) they easily become gimmicks that can overwhelm your subject matter. See also digital
manipulation of perspective, Chapter 14.

The appearance of perspective in a photograph also depends finally on its finished size and
the distance from which it is viewed. Strictly speaking, the image appears ‘natural” in scale and

Figure 5.7 Walker Evans' choice of a long focal length lens and distant viewpoint made these industrial chimneys of Bethlehem,
Pennsylvania, echo the stones in the workers' graveyard. Technique strengthens a powerful human statement
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perspective if your ratio of picture width to viewer distance matches the ratio of subject width

to camera distance when the shot was taken. This means that if something 4 metres wide is
photographed from 8 metres (ratio 1:2) the print will look normal seen from a distance twice its
width — perhaps a 12.5cm wide print viewed from 25cm, or a 50 cm print viewed from 100cm. In
practice you tend to look at all hand-size prints from a ‘comfortable’ reading distance of about
25-30cm, which usually works out right for natural perspective appearance from normal angle
lens photography. But reading wide-angle close shots and long focal length distant shots from
the same viewing position makes their steepened or flattened perspective very apparent. If you
want to exaggerate the illusion of compressed space and flattened perspective, print long-focal
length (narrow-angle) shots big, and hang them in enclosed areas where the viewer has to stand
close (see also Figure 5.8).

Figure 5.8 Top: Wide-angle distortion. Extreme wide-angle lenses (here 10mm used on digital SLR) can give unacceptable distortion
with a subject of known shape, especially at the edges of the frame unless you want a special effect. However, viewing this picture from
3.3cm would make it appear normal. Bottom: Dealing with wide-angle distortion. Note how the lighthouse appears to lean over when
on the edge of the frame (left). Recomposing the picture so it is more central makes it appear more upright (right)
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Interchanging lenses in practice

On large format cameras the lenses have built-in shutters
and are changed complete with mounting boards. When you
fit a wide-angle, the lens has to be quite close to the focusing

screen to give a sharp image. This may mean changing to a
recessed lens panel, or removing the regular bellows from

a monorail and using shorter, more flexible ‘bag bellows’
instead (Figure 5.9). On monorails and view cameras some
parts project in front of the lens and care should be taken

so they don’t appear in the picture with a short lens. Longer
lenses simply require more bellows extension. Some of these
lenses are dual or even triple focal length. By removing, or
changing, elements the focal length can be altered. These
are identified by having two or three sets of focal length and
aperture markings, usually in different colours, engraved

on them.

The greatest variety of interchangeable lenses today
Figure 5.9 (a) Using a wide-angle lens are made for single-lens reflexes, especially 35mm and
with a view camera, you risk including the
front part of the rail or baseboard in your ] )
picture (only apparent when the lens is restricted by the need for wide-angles to be placed close
stopped down, see (b)). (c) Arrange that to the film, where they fouled mirror movement, and the
the monorail projects in front rather than
behind, or use a drop baseboard. To focus
the lens close enough to the film, change
the monorail to compact bag bellows, or focus lenses of telephoto construction and wide-angles of
fit a recessed lens panel inverted telephoto
construction.) Most
small and medium format wide-angle optics today are

of inverted-telephoto design, and virtually all long focal

digital formats (Figure 5.10). Originally their range was very

awkward physical length of long focal length lenses. (This
distancing problem is now solved optically by making long-

lengths intended as narrow-angle lenses are telephotos.
This is why we tend to use the word ‘telephoto’ to mean
the same as long focus.

Lens coverage. As Figure 5.3 shows, there are limits -
to the area a lens will cover with an image of acceptable i e e
quality. Designed for a 35mm camera it will certainly :
perform well over a patch at least 43 mm diameter. But
used on a 6 x6cm format picture corners show poorer
definition, and on 4 x5inch the edges become dark. Any
lens is designed to ‘cover’ a particular picture size. You
could possibly use it in a smaller format camera, but not
a larger one. In practice you cannot make mistakes on _— —

small and medium format cameras because their lens Figure 5.10 New York from the top of the

mounts prevent you attaching unsuitable optics. Empire State Building using a 35mm camera
with 150 mm lens. From such a distance
perspective and scale change between

depending on the brand - you cannot fit lenses from a foreground and background elements are

Nikon to an Olympus body, and so on. Each maker also minimized. This heightens the grid-like pattern

The lens mounts for these camera sizes also differ
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has different (patented) mechanical and electrical couplings between body and lens to convey
information about the aperture set, to control autofocus, etc. Occasionally, when a maker
develops a new body, lens mounts are changed - but this is done as rarely as possible to keep
faith with previous purchasers of their equipment.

Independent lens makers produce optics to fit a range of cameras; you specify the type of
body and the lens comes fitted with the appropriate coupling. The quality of the independent
lenses varies more than for lenses supplied by the camera manufacturer. The latter have to
reach a minimum optical standard common to an entire range. The best independent brands
are consistently good too, but the cheapest lenses undergo less rigid quality control and may
be anything from quite good to poor. Consult independent reviews for comparisons.

Lens kits

ide-angles. There is no doubt

that standard lenses (normal

focal length) represent best
value for money. Made in large quantities,
they tend to be cheaper and have wider
maximum apertures than wide-angles,
longer focal length lenses and zooms. Most

photographers however, soon wish to
increase their range of options by having
one or more additional lenses. Often the
most useful second lens is a wide-angle,
giving about 70-80° field of view. Focal
length is 28mm for 35mm format (40mm for
60x60mm, or 90mm for 4 x5inch). Using
lenses wider than 80° (24 mm focal length on
a 35mm camera) begins to introduce ‘wide-
angle distortion’, making objects near corners
and farthest edges of your picture appear

noticeably elongated and stretched (Flgure Figure 5.11 Using a Wide-angle (45mm on 60 x 70mm rollfilm)
lens allowed the tall light poles and lots of sky to be included and
exaggerates the size of the foreground platform

5.11). It is like having additionally steep
perspective in these zones, although you can
help to disguise the effect by composing plain
areas of sky, ground or shadow here.
Another feature of a wide-angle lens is that it gives greater depth of field than a standard
lens at the same aperture. This can be an advantage, but also makes it more difficult to pick
out items by differential focus. Extreme wide-angles need little focus adjustment and record
almost everything in focus - from a few inches to infinity (Figure 5.12). Also they may no longer
accurately image vertical and horizontal lines near picture edges as straight, becoming ‘fish-eye”
lenses (Figure 5.13).
Long focal lengths. While short lenses are useful for getting more into the picture, longer lenses
allow you to select a smaller area of the scene than a standard lens. A moderately long focal
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Wide-angle ‘Normal’ Long focal length

100°94° 90° 80° 74° 62° 56° 50° 46° 28° 24° 21° 18° 14° 12° 85°6° 25°

Digital SLR 12 13 14 16 22 24 26 28 37 55 65 70 85 120 135 180 300 550 mm

3d5mmp 18 20 21 25 28 35 40 45 50 85 100 120 135 180 210 300 400 1000 mm

6x 6cmp 38 45 55 65 70 80 93 150 185 220 240 mm
6X 7cmp 45 50 60 70 80 90 105 165 210 240 270 mm
5x4inp 75 90 105 130 140 165 180 300 370 mm
10x 8inp 210 265 285 330 360 600 740 mm

Figure 5.12 Angle of view given by different combinations of lens focal length and camera format diagonal. Lenses must be capable of
fully covering the picture format

length, such as 100mm

on 35mm format (24°),
conventionally makes a good
portrait lens. It will allow

you to fill the frame with a
face from a distance of about
1.5metres, which avoids
exaggerated perspective
effects and a dominating
camera presence. Longer
lenses will be needed for

any scene you want to shoot
from a distance to show a
compressed perspective effect
(see Figure 5.7): subjects

such as wildlife, fast moving
activities or anything that you
cannot approach closely.

Figure 5.13 Fish-eye lens distortion. Inside an antique British telephone box, taken
with a 35mm camera and an 8 mm fish-eye lens designed to give a 220° angle of view.
This extreme lens forms a circular picture with vertical and horizontal lines increasingly
on still life’s, moderately long bowed according to their distance from the centre

Working in the studio

focal length lenses are again
an asset. With food shots, for example, such a lens allows the camera to be kept back from the
subject, avoiding any elliptical distortion of plates, tops of wine glasses, etc.

In general, lenses with angles of view of less than 18° begin to make you conscious of
‘unnatural” scale relationships between nearest and farthest picture contents. This is more like
looking through a telescope than seeing the scene direct. The longer the focal length, too, the
more difficult it is to get sufficient depth of field and avoid camera shake when using the lens
hand-held. As a general rule the longest safe shutter speed is the nearest fractional match to
lens focal length, e.g. no slower than 1/250 second with a 200mm lens, 1/500 with 500 mm, etc.
Modern image-stabilized lenses will help overcome this problem (see p. 59).
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On longer telephotos (over 300mm on 35mm format) the image contrast is frequently lower
than with a standard lens, especially in landscape work where atmospheric conditions such as
distance haze take their toll. Image definition is easily upset in pictures taken through window
glass. Another problem is the size and weight of long focal length lenses. Beyond 500 mm it is usual
to have to mount the lens on a tripod or monopod, with the camera body attached (Figure 5.14).

Wide-angle and telephoto ‘converter” attachments are available for some SLR lenses. A
wide-angle device fits over the front of the lens and typically reduces focal length by 40 percent.
A tele attachment fits between lens and body and typically doubles the focal length. Provided
the tele attachment is a multi-element unit designed for your particular lens, image quality
should not fall off appreciably. A x2 tele-converter has the effect of doubling the focal length
but reduces the image brightness by two f-stops. Wide-angle attachments are more prone to
upset the image definition near picture edges — always use them well stopped down for better
definition.

Fixed focal lengths, or zooms?

A zoom is a lens of variable focal length — altered by shifting internal glass elements. They are
built into most modern compact cameras where the lens cannot be removed. However, for
cameras such as SLRs you can decide between a chosen set of ‘prime” lenses (fixed focal length),
or have one or more zoom lenses. The focal length is altered by moving a ring on the barrel on
SLR lenses, or by a switch-operated servo-motor on compacts.

Good quality zooms are optically complex — the focusing point must not change when you
alter focal length, and the aperture diaphragm must widen or narrow to keep the f~number
constant. Also aberration corrections must adjust to maintain acceptable image quality
throughout the entire range of subject distances and focal lengths. The best quality zooms
compare very well with fixed focal length lenses but care must be taken at the ends of the zoom
range. Limits to aberration correction at the extremes of zoom range typically show up as
straight lines near frame edges bowing inwards or outwards, and edge sharpness may fall off
slightly. As Figure 5.15 shows, the greatest choice of zoom lenses is to be found in the standard
to telephoto (50-200 mm) range band. But increasingly you can also get wide-angle zooms
spanning 24-70mm, or tele-zooms 200-600 mm. Perhaps handiest of all are zooms which range
more moderately either side of standard, such as 28-80 mm.

The practical advantages of a zoom lens are as follows:

1 A continuous change of image size is possible within the limits of the range — far more flexible than having sev-
eral interchangeable fixed focal length lenses.

2 Ability to frame up action shots, wildlife and sports pictures where things can happen unexpectedly, and you

may be too far away or too close with any regular lens.

No risk of losing a picture because you were changing lenses at the decisive moment.

Fewer items to carry.

Ability to zoom (or change image size in steps) during actual exposure, for special effects.

On many zooms, there is a ‘macro mode’ facility for ultra-close work (see p. 107).

o o b~ W

A zoom’s disadvantages are the following:

1 Widest aperture is about 1-1.5 stops smaller than a typical fixed focal length lens, e.g. #3.5 instead of 2.
2 Itis more expensive and often bigger than any one fixed lens within its range.
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(b)

(c)

Figure 5.14 Some camera-body/lens kits. Each includes normal, wide-angle and long focal length types designed for the format:
(a) 35mm; (b) 6x 6.cm and (c) 5x 4inch
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Wide-angle Normal Telephoto

T T T TT T T T T T T 1 T T T T T T 1 T T
17 20 21 25 28 35 40 45 50 70 75 80 105 135 200 300400 600 1200
mm

Figure 5.15 Zoom range. The focal length range of some commercial zoom lenses designed for 35 mm format. Zoom range is also
given as the relationship of longest to shortest settings (x2 for 35-70 mm or 25-50 mm lenses; x3 for 35-105mm, etc.)

3 The continuous focusing scale does not usually go down to close subject distances.

4 Some cheaper types give poorer image contrast and definition, and distort shapes when used at either limit of
their zoom range.

5 Zooms can make you lazy about using perspective well. It is tempting to just fill up the frame from wherever you
happen to stand. Instead, always try to choose a viewpoint and distance to make best use of juxtapositions, or
give steep or flattened perspective. Only then adjust focal length to exactly frame the area you want.

Even high quality zooms may change their maximum aperture between the extremes of
zoom range, for example giving half or one stop less light at the longest focal length setting
(maximum aperture is then engraved /3.5/4.5, or similar). This is unimportant provided you are
using a through-the-lens meter, but remember to allow for it if you are shooting at the lens’s
widest settable aperture and working with a separate meter, or a non-dedicated flashgun
(p. 255).

Depth of field always changes throughout the range, unless you compensate by altering
the f-number. It is greatest at shortest focal length, so whenever practical focus your zoom at
its longest focal length setting, making critical sharpness easy to see — then change to whatever
focal length you need.

Far fewer zoom lenses are designed to cover larger rollfilm formats such as 60 x 60 mm and
60 x 70mm. Not only is the market smaller, but size and weight greatly increase if the lens is to
have a usefully wide aperture. (A 100-200 mm f/4.8 zoom may easily weigh 2180 g, against 480 g
for an 80 mm /2 fixed focal length lens.)

Other lenses worth considering for a small or medium format camera kit are a shift lens
(Appendix B, Figure B1) and a macro lens (see p. 107). Unless you are a specialist it is seldom
worth buying lenses of extreme focal length. For example, a 600 mm {74 lens for 35mm can cost
over thirty times the same maker’s 50 mm standard lens! Instead, it is possible to hire them for
unusual jobs, when optical distortion and unnatural perspective are perhaps an essential element
in a picture. For most work such devices are a distraction, and become monotonous with
overuse. You will often do better by moving either closer or farther back, and using more normal
optics (Figure 5.16).
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Figure 5.16 A 75-300mm zoom used at its focal length extremes (top and centre) and when zoomed throughout a 0.5 s exposure
(bottom)
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Close-up equipment

he closest you can approach a subject and still focus

a sharp image depends on how far the lens can

be spaced from the film relative to its focal length.
Typically this subject distance is about ten times the focal
length. A 35mm camera with standard 50 mm lens focused
out to its closest subject distance gives an image about
one-tenth life size. This can also be written as a ratio of
1:10, or magnification of 0.1.

Most 5x4inch monorail view cameras have bellows
which will stretch to at least 360 mm. Used with its
standard (150-180 mm) lens, this allows you to approach
close enough to get an image up to life size — a ratio
of 1:1 or magnification of 31. Anything larger calls for
cumbersome extra bellows (Figure 5.17). To shoot close-
ups using a small or medium format camera you can
expect to need some extra equipment. There are various
options (Figure 5.18):

1 Adding one or more extension rings, or a set of bellows, between
camera body and lens.

2 Changing to a ‘macro’ lens with its own built-in, extra-long focus-
ing movement.

3 Using a zoom lens set to ‘macro’.

4 Fitting an accessory close-up lens or adaptor over the front of the
standard lens.

Bellows, or rings

Bellows allow maximum flexibility in focusing close
subjects, although at minimum extension their bulk often
prevents you getting a sharp image of anything farther
away than about 30 metres. Rings or tubes are cheaper
than bellows, and come in sets of three (typically 7, 14
and 25 mm for small format cameras). These can make up
seven different lengths, used singly or in combinations.
Together with your lens’s own focusing adjustment, each

YlEE | =

38

Figure 5.17 Bellows extension needed for
close-ups. (a) View camera focused on distant
subject. (b) Imaging the subject life size requires
bellows twice the lens focal length. (c) The
same lens needs two sets of these bellows and
an extension rail, to image the subject three
times life size. See also Figure 2.20

gives an overlapping range of distances so you can achieve some continuity of focusing (see

Figure 5.19).

Simplest bellows and tubes are ‘non-automatic’, meaning that the preset aperture of

the camera lens no longer remains wide open until the moment of shooting. So you must be

prepared to compose a dim image every time a small aperture is set. “Automatic” extension

units maintain a mechanical link between lens and body, so that the SLR aperture system still

functions normally. Generally, autofocus systems don’t work with bellows or rings as the

necessary electrical connections are not present.
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Zoom set on Zoom macro lens
‘macro’

o
ACRG 2 5, =t
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Figure 5.18 Alternative ways of sharply focusing close-up subjects with a 35mm camera

In all instances, the camera’s through-the-lens meter still gives an accurate exposure
reading. However, with options 1-3 above, if you are using any other form of metering (such as
a hand meter) the exposure shown must be increased to compensate for the effect of the unusual
lens—film distance (see p. 249).

Macro lens
Macro lenses are designed for close-up purposes, computed to give best performance and
maximum correction of optical aberrations when subject and image distances are similar. (The
word ‘photomacrography’ refers to imaging at 1:1 scale or greater.) They cost more than regular
lenses, and also stop down farther. Typical focal length, for 35mm format, is either 50mm or
100 mm, with an aperture range of /2.8-32.

The focusing movement on a general macro lens takes it continuously from infinity setting
to 1:1 ratio or beyond. This range, plus its aperture preset facility, makes it very convenient to




-

LANGFORD'S BASIC PHOTOGRAPHY

M (D'St)v use. Such macro lenses give acceptable results
a cm
0.15% 9 - 28 with distant subjects too, but for close-ups
0.2% | 20 offer better definition than a normal lens used
- in conjunction with bellows or rings. If you do
0.25% r
! g a lot of extreme close-up photography then a
0.3X . . .
Lo - 20 dedicated macro lens is a good investment.
04X |
1 ' - 16
osx| ! E
oex| 1| L4 Macro zooms
1 |
07x L E L 12 Most zoom lenses, when set to shortest focal
: - ]
oax| ' oo g 2 length, allow you to select a ‘macro’ setting
! | | I~ .
: e ﬁ that repositions internal elements. You can
09x1 | : : : ST 10.5 then sharply image subjects within a narrow
1 ' . . . . .
| : I L ! ‘ range of close distances. Typical magnification
o !
1
1

|
quite poor quality close-ups, showing image
@ @8
1 -2 + 143
2 2+3 Quite different in terms of performance,

ratios are around 1:4. Some zooms give
@_ 2.3 softening towards corners of the frame.
Figure 5.19 This set of extension rings (1, 2 and 3) can be a few zoom macro lenses have recently been
used .in seven different combinations. Added to the normal introduced for 35mm cameras. Such a lens
focusing adjustment of the 50 mm camera lens, they allow an
overlapping sequence of sharply focused subject distances, allows you to zoom around from, say, 70mm
from 38 cm (nearest focusing for the lens used alone) down to to 170 mm while working just 150 cm from
10.5em your subject, yet delivers high image quality.
They are very expensive (but again may be

hireable).

Close-up lens attachment

If you attach a converging ‘close-up lens” over the front of your standard lens its focal length

is changed. Or, to put it another way, the combination allows you to focus on a subject at a
distance equal to the attachment’s focal length, when the prime camera lens is set for infinity.
Attachments are usually calibrated in dioptres such as 11, 12, etc. The higher the dioptre, the
greater the magnification, and the shorter its focal length. A dioptre, or diopter, is a unit of
measurement of the optical power (strength) of a lens (or curved mirror), which is equal to the
reciprocal of the focal length measured in metres (that is, 1/metres). For example, a 3dioptre lens
brings parallel rays of light to focus at 1/3 metre.

Adding a close-up lens means you can work without having to extend the normal lens—-film
distance, or alter exposure. It therefore suits cameras with non-interchangeable lenses. Close-up
lenses either clip over the front element or screw into the filter thread. They are often sold by
filter manufacturers as well as the makers of camera lenses.

Attaching specialist optics

It is possible to attach the camera body to specialised optical equipment such as telescopes
and microscopes. This is most widely done using 35mm or digital bodies via a standardized
adaptor known as a T mount. This mounting is a threaded collar which typically fits in place of
the eyepiece of the telescope (or whatever) and is sold by the manufacturer of the equipment.
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A T adaptor is then required

which allows it to be joined to your
camera’s normal bayonet lens fitting.
T mounts are available for Nikon,
Canon, Pentax and all major camera
manufacturers (see Figure 5.20).
Small digital cameras can also be
used with a ‘Digiscope” attachment
which allows them to be clamped
direct to the eyepiece of a telescope
or microscope, and photograph by

means of eyepiece projection.

Figure 5.20 A T-type mount used to attach a 35mm camera body to an
astronomical telescope

Essentials and extras

hoosing other accessories for your camera kit is mostly a matter of personal selection.

One of the most rewarding pieces of equipment you can buy, in terms of increased picture

quality for its price, is a good tripod. Having the camera firmly attached to a fixed base has
obvious effects on image sharpness but it often tends to make you focus and compose the image
with greater care. Match the tripod to the camera’s size and weight, and don’t overlook the value
of a small table tripod or clamp fitted with a ball and socket head. One of these will pack easily
into a shoulder bag. For support in action photography — especially when you use a telephoto
lens — try out a monopod, or a pistol grip camera support. These are all more portable and less
obtrusive than a tripod.

If your camera has no built-in exposure meter you must have a hand meter (see p. 245). You
may also need filters for black and white and colour photography (Chapter 9), plus some form of
filter holder to suit the front diameter of your set of camera lenses. The holder can form part of a
lens hood (Figure 5.21), an accessory always worth fitting to reduce flare when your subject is lit
from the side or rear. It can also protect your lens. However, the hood must not be so deep that
it protrudes into the field of view. Take care when using a zoom lens set too wide, and stopped
down.

You will probably need a portable flashgun (speedlight is the US term) for use on location.
This might be a powerful ‘hammer-head” type sufficient to light fairly large architectural
subjects, or a smaller dedicated gun that mounts on the camera (p. 253). See also studio flash,
Chapter 7.

There are several worthwhile accessories for viewfinding and focusing. An SLR viewfinder
eyecup helps to prevent reflections and stop sidelight entering the eyepiece, which can confuse
the meter system on some models. A right-angle unit is helpful for low viewpoints and when
the camera is rigged vertically for copying. A few 35mm and most 120 SLR cameras allow the
pentaprism to be interchanged. You can then fit a waist-level finder, a high-magnification finder,
or an action finder that allows you to see the image from a range of distances and angles. You
can also change focusing screens to suit the work you are doing — perhaps fit a cross-line grid
screen for architectural work, to help you organise the lines of the building.
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Figure 5.21 A selection of camera accessories. 1: Rubber lens hood. 2: Pistol grip hand-held camera support. 3: Pocket tripod. 4:
Focusing screen viewing hood; replaces pentaprism on some models, for waist-level shooting. 5: Eyepiece cup. 6: Right-angle eyepiece.
7: Cable release. 8: Tripod carrying pan/tilt head; also monopod. 9: Bulk 35mm film back. 10: Instant picture back for 6 x6.cm. 11:
Rollfilm back for view camera. 12: Changing bag. 13: Flashgun. 14: Travelling case for view camera kit. 15: Aluminium, foam-filled,
general camera case. 16: Padded, compartmented shoulder bag

Provide yourself with plenty of film holders for a view camera, or film magazines for
cameras that accept interchangeable backs. Instant picture (self-developing) film backs are used
extensively for large and medium format professional work. They allow a final visual check on
lighting, critical layout and exposure, and confirm the correct functioning of your flash and
shutter equipment. Although instant Polaroid film is no longer produced, Fuji produce a similar
range of products.

All the leading camera brands offer dozens of other accessories, ranging from backs which
light-print words and numbers on every frame, to underwater camera housings, and radio or
IR remote shutter releases. (See also digital backs, p. 128.) A changing bag is a useful standby if
film jams inside any camera or magazine, or for reloading sheet film holders on location. Other
‘back-up” includes a lens-cleaning blower brush, lens cloths or tissues, and spare batteries.

You will also need one or more cases for your camera kit. There are three main kinds. Large
metal cases with padded compartments are good for the various components of a view camera
outfit plus accessories. This kind of case has the advantage that you can stand on it - when, for
example, you are focusing the camera at maximum tripod height. A smaller, foam filled metal
attaché case suits a medium or small format kit and is designed for you to cut away lumps of
foam to fit your own choice of components. (Avoid cases that make it obvious they contain
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photographic equipment, and so encourage theft.) A tough waterproof canvas shoulder bag
with pouches and adjustable compartments is one of the most convenient ways of carrying a
comprehensive 35 mm or digital SLR outfit. There are several excellent companies that make
numerous different types of bag including a vacuum sealed bag enabling totally safe transport
via airline (in the hold).

Right for the job

o two photographers will agree on the contents of an ‘ideal” camera kit. Your equipment
collection is likely to build naturally as you expand the range of photographic subjects
you cover. As such it is probably not a good idea to go out and buy a whole lot of
gear in one go. The lists in Figure 5.22 are therefore only a generalised suggestion in order
of usefulness. The three outfits listed are each reasonably versatile within the limits of a
4 x5inch view camera, 6 x6cm SLR, and 35mm or digital SLR respectively. For more narrowly
specialised subjects the equipment will vary; for example many professional sports or wildlife
photographers would regard a long focal length zoom of 300-1200 as almost essential.

35mm kit

Two bodies

28, 50, 105 mm lenses or zoom
equivalents

Tele-converter

Extension tubes

Flashgun

6 X 6cm kit

Body

Two magazines
Instant-picture back
50, 80, 200 mm lenses
Magnifying hood
Pentaprism finder
Extension tubes
Hand meter
Flashgun

5X 4in. kit

Camera with standard and wide-
angle bellows

90, 180, 240 mm lenses

Six double sheet film holders

Instant-picture back

Focusing hood or cloth

Hand meter

Figure 5.22 Examples of camera kits. In addition each kit needs hoods for all lenses, cleaning equipment and a suitable storage/
carrying case
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Digital cameras

Digital cameras don’t use film, otherwise many
of their features — viewfinder, image-forming
lens, aperture, flash — are the same or are closely
related to film-based equipment. In fact most
‘top-end’ digital camera makers such as Nikon
and Canon have made use of their host 35mm
SLR bodies for their range of digital cameras
(Figure 6.1). Others take the form of a digital
array sensor contained in a back replacing the
detachable film magazine on a medium format
SLR camera or the film holder on a view camera.

The basics covered in Chapters 3, 4 and
5 about camera and lens features, therefore,
mostly still apply. This chapter concentrates on
the practical differences between digital and film
cameras — differences in cost and design; the
way your picture is stored and retrieved; and
what to expect in terms of image quality. Later,
Chapter 14 discusses how images from digital
cameras along with film or photo-print images
turned into digital form can be manipulated,
retouched and printed out.

How are digital
images captured?

(d) \/5 (e) ®

Figure 6.1 Digital image input. The main ways by which
digital images are acquired by a computer system. Direct
download via a USB cable from (a): Digital camera,

(b): Digital back, (c): Card reader with memory card removed
from camera, (d): Flatbed scanner for prints, (e): Film scanner
for negatives and slides, and (f): From CD or DVD carrying
scans from a photo-lab

nstead of film a digital camera has a CCD (charge-couple device) (Figure 6.3) or a
CMOS (complementary metal-oxide semiconductor) sensor, which consists of a grid of

phototransistors to sense the intensity of the light across the plane of focus. CMOS sensors

are slightly different from CCD sensors in that they generally use less power and have a

different kind of light-sensing material.

On exposure, electrical charges are generated in proportion to how much light each pixel
receives. A colour filter array is placed on top of the sensor to capture red, green and blue (RGB)
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parts of the light and, via the built-in analogue to digital converter or ADC, changes these into
a stream of digital signals — each picture creating a ‘file’. The larger the number of pixels, the
bigger the file size and the higher the resolution of detail in the image. Captured image files are
the equivalent of exposed film frames.

Unlike analogue where you have a choice of colour or black and white film, digital cameras
only take pictures in RGB. You can however on some use a black and white setting (on a number
of cameras you have additional effects including sepia) but the image is converted to greyscale
via built-in software after you have shot it. This is useful when you wish to see the immediate
result of the effect (Figure 6.2) but you have far greater control over an eventual conversion in
post-production. For more details see Chapter 14, Figure 14.36.

You can view the pictures before, while and after shooting on a small LCD (liquid crystal
display) screen, located on the back of the camera body. At this time too, any shots you have
taken but don’t want may be deleted and their vacated file space used for new pictures, time and
again. The quantity of pictures a full memory card can contain depends upon the size of each
file (higher resolution images contain more pixels) and the capacity of the card you have in your
camera. At any convenient time pictures can be downloaded from the camera or, more often, its
memory card into a computer. You can then see them on a monitor, save your files prior to any
necessary image manipulation, and print them out. Files can also be transmitted (e.g. by mobile
phone or wirelessly from the camera itself) to a computer system located somewhere else, such
as a newspaper picture editing desk.

The table below gives a comparison of analogue and digital cameras.

Analogue

Digital

Speed of Response
(Shutter lag)

Film cameras have a delay of some
10 milliseconds.

There may be a noticeable delay between pressing the
shutter and taking the picture, but this differs greatly
from camera to camera. You also have to factor in that
you first have to turn your digital camera on.

Predictability

You don't know what you've got until you
develop your film. You can shoot Polaroid film in
parallel to make sure you get what you require.

Because you're given an almost instantaneous feed-
back you can therefore also adjust your picture and
re-shoot your subject accordingly.

Cost of purchase

You can purchase a top of the range medium
format camera that's capable of shooting both
analogue and digital by using different backs.

Entry level compact cameras are very competitively
priced but high-end digital cameras tend to be quite a
bit more expensive than their analogue counterparts
and you may need to buy new equipment every couple
of years to stay up-to-date.

Viewfinder

Traditional cameras, especially 35mm, will have
a viewfinder you use with just one eye, while
with a waist-level viewfinder, normally found
with medium format cameras, you are still
composing using both your eyes, but the image
is laterally reversed.

Some compact digital cameras no longer have a view-
finder. You only have the LCD display to work with.
Using the LCD screen you are composing your picture
using both eyes, unlike a traditional viewfinder.

Costs of operation

Film stock, processing and associated darkroom
expenditures.

After the initial investment in equipment there are very
few costs involved. DVDs and/or external hard drives
will be required for long-term archiving, although you
may need to update the post-production software
programs from time to time.
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grain will become apparent, but may still be
acceptable.

Analogue Digital

Sound The sound of the shutter opening and closing Digital cameras are mostly silent as no film is in use

and the film being forwarded. and they have almost no moving parts. By default
some are configured to play back the sound of a
camera taking a picture, but this can in most cases be
disabled in the camera menu. If you are using an SLR
you still have the sound of the mirror going up and
down.

Battery life Some analogue cameras do not need a battery at  Digital cameras are quite power hungry, with the LCD
all; others have just one to power the lightmeter,  screen using the most — and they cannot function with-
or for the motordrive and/or autofocus, etc. out a battery. Battery consumption tends to be much

greater under extreme weather conditions, i.e. either
very cold or very hot, so always carry a spare battery.

Output size If you enlarge an image up high enough the If you enlarge a digital picture it will eventually turn

pixelated and/or muddy in appearance, but may still be
acceptable.

Long exposures

Film can handle exposures up to hours without
any problems, but reciprocity failure can be an
issue with long exposures.

The sensor in a digital camera sometimes has problems
handling long exposures. Noise and loss of detail in
shadow and highlight areas are common. Built-in noise
algorithms help and a lot can be done in post-produc-
tion. On some cameras the longest exposure you can
make is fixed.

Storage

Under proper conditions, and if properly fixed,
negatives and slides can potentially last hun-
dreds of years.

The long term life of a DVD or hard drive can be
problematic as any scratch or drop may render them
unreadable, so make multiple copies and store these
in separate locations. The hardware that you depend
on may also be discontinued. Storing your work on
external hard drives or online is a safer option.

The megapixel debate

The output size and to some degree the quality of a digital camera is measured in megapixels. A
megapixel is 1 million pixels, and can be calculated as the number of horizontal pixels multiplied
by the number of vertical pixels in an image — such as 4000 x 3000 pixels =12,000,000 pixels or

12 megapixels (MP) (Figure 6.8).

Unlike film grain the pixels of a digital image are laid out in a rectangular grid. When
you magnify a digital image you can see each individual pixel clearly, which is not like the
magnification of film where grain appears irregular, unless you’re shooting on a tabular grain
film such as T-Max where the grain takes on a different shape. The human eye picks out regular
patterns more readily than granular patterns, particularly since curved or diagonal lines in the
image start to show jagged, staircase-like edges known as aliasing.

The number of megapixels your camera has dictates to a certain extent the output size of
your final print. Prints carry a variety of output resolutions — a default of 300 dots per inch (dpi)
is considered normal for a digital print to appear indistinguishable from prints from film. This
assumes normal eyesight and average print viewing distance. It must be pointed out that 300 dpi
is just a guideline and will vary on the type of printer you are using.

It should also be noted that the larger the image, the lower you can allow the resolution to
go. For billboard-type prints, a dpi as low as 150 is often used. This has to do with the viewing
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(e)

Figure 6.2 The effect of in camera settings on the colour of the image. (a) Normal RGB (colour) image. (b) Warm effect. (c) Cold effect.
(d) Black and white. (e) Sepia
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distance. You don’t look at a billboard close-up; therefore it is not necessary to print it out with
the same amount of detail per inch as say an A4 print — because on the billboard the detail is
spread over a much bigger area.

One thing you must never lose sight of is that (for the same aspect ratio) you must
quadruple your megapixel count to double the resolution. This means that a 12 megapixel
sensor has more or less twice the resolution (horizontally or vertically) of a 3 megapixel
sensor. As megapixel counts continue to climb, it is becoming harder and harder to
demonstrate a significant resolution advantage. For instance, the megapixel count
difference between a 10 MP camera and a 12 MP is minimal. Don’t always go for the camera
with the highest megapixel count; there are a lot of other factors to consider. To get an
idea of how megapixels relate to print sizes it is important to make a couple of calculations.
For this example we will be using the above 12 megapixel camera as the starting
point.

At 4000 x 3000 pixels we can output the image on a printer at 300 dpi to 338 x 254 mm
(13.3x10inch). Dots in dpi refers to the density of ‘dots” (how close together they are) that the
printer can print within one square inch. A high-end medium format digital camera with a
22-megapixel back, with pixel dimensions of 5356 x 4056, can output a 300dpi digital print at
17.8x13.5inch. What’s noteworthy here is the fact that even though we have almost doubled our
megapixels, the size of our print is less than a third bigger.

We continue with a list of the essential features of digital photography and some
differences to analogue cameras.

Grain, noise and pixel density
The digital equivalent of film grain is noise, and you will find noise in every image captured by a
digital camera. Noise is generated when heat from the electronics free electrons from the image
sensor; these are ‘thermal electrons’. The smaller the
CCD sensor in the camera or the higher the ISO, the
more likely you are to have large amounts of noise.

When the size of the sensor remains the same
but the megapixel count keeps climbing, with more
and more transistors sitting side by side there is
less room for excess heat to escape and this can
result in increased noise being generated. This can
be an issue with some compact digital cameras as
some manufacturers try to keep their size small,
while increasing megapixel count and adding
features. The higher the sensitivity of the CCD (the
ISO) the more noise it generates. Figure 6.3 CCD image sensor. An image area of

Lots of cameras have built-in noise reduction 23.7x15.6mm containing a grid of 3008 x 2000 pixels
(6 megapixels) sensor filtered red, green and blue

algorithms that generally are very capable of
reducing the noise. You can also remove most noise
in post-production with built-in noise reduction functions or by using specialised plug-ins. The
noise generated also differs greatly from camera to camera but as a general rule you will find
more noise at high ISOs and with long exposures (Figure 6.4).
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(@) (b)
Figure 6.4 (a) An extreme crop of an analogue image clearly showing grain. (b) A similar crop of a digital image. (c) An extreme
close-up of the same digital image where you can clearly see how the pixels are laid out

Optical and digital zoom

With optical zoom, the lens elements move around to zoom in or out by changing focal length.
A digital zoom combines optical zoom with a technology called ‘interpolation” or ‘re-sampling”
to provide new levels of zoom. When you use digital zoom, and you hit the outer limit of the
optical zoom area, the camera then starts its digital zoom software which crops in on the
detail you're zooming in on. The end result is an image with a crop of the maximum optical
zoom image, which has been ‘interpolated” back to full size. This in most cases results in the
degradation of the overall image quality by increased pixelation and muddiness. You should
only use digital zoom under special circumstances, such as when it is impossible to move

any closer to the subject. On most cameras you can disable this feature so you don’t use it
accidentally.

Image stabilizer

Another feature often mentioned when digital cameras are advertised is optical image
stabilization (OIS). You may have seen its effects without realising it, as more and more cameras
now come with image stabilization. If you are photographing in low light conditions and are
unable to use flash, the resulting images may show signs of camera shake. Optical image
stabilization is designed to counteract this, enabling you to take sharp pictures in low light.

The camera achieves this by a moving element in the lens compensating for small movements
(shake) detected by solid state positional devices. See Figure 3.19 for an example of optical image
stabilization.

Bit depth

A bit is essentially the smallest unit of data: It is either O or 1, black or white, on or off. 8 bits is a

byte and can therefore represent 256 different states, 2/8th. To make matters more complicated,

8 bits is sometimes also referred to as 24 bit, as it is a composite of red, green and blue (3 x 8).
Most of the digital world operates in 8 bit — your monitor and printer for instance. If you

are shooting in the RAW file format newer cameras can produce images in either 12, 14 or 16 bit

depending on the camera used.
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Instead of using 8 bits, i.e. 256 levels, to TP

represent a single colour newer cameras utilise

65,536 levels for 16 bit. What this gives you is Grayscale
a potentially amazing increase in colour detail 3 o —
throughout your image. Having this additional SACE LA
detail available to you in post-production allows
you to adjust your image to display additional detail CMYK Color

Lab Color

throughout. When done you can then convert the iz

. : o Multichannel
image to 8 bit for printing or web usage, as most

printers and screen are unable to display the full 8 Bits/Channel

colour range of a 16 bit image (Figure 6.5). v 16 Bits/Channel
32 Bits/Channel

White balance

When you shoot on film you can choose between

lor

two different types: daylight or tungsten-balanced Figure 6.5 In Photoshop you can convert between
film. If you are shooting digitally the white balance different bit depths. There is no point converting upwards
as it's impossible to add 'new data’ to an existing

(i.e. colour temperature) of your image is normally ohotograph
calculated automatically by the camera (Figure

6.6). It adjusts its colour temperature (set in Kelvin

degrees) according to the kind of lighting you are shooting under. On most cameras you can
also pre-select your white balance from a list, i.e. cloudy, sunny, flash, indoor, etc. It is also

very common to be able to custom-set your white balance value. You simply take a picture of a
‘neutral area’, for instance a white wall and then let the camera calculate the white balance based

on the neutral area.

(a) (b)
Figure 6.6 (a) A scene shot using the auto white balance function. (b) The same scene shot with the camera while balance set to
tungsten, i.e. indoor lighting conditions
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Colour modes
On an increasing number of digital cameras, compacts as well as SLRs, you can now specify
what colour space you wish to operate in, both of them RGB.

RGB is an additive colour model where red, green and blue are mixed together to reproduce
a broad range of colours. Within the RGB spectrum there are two sub-modes you should be
aware of: SRGB and Adobe RGB (1998). sSRGB was developed by HP and IBM and is best suited
for images that are intended for screen use, such as in a website or a digital slideshow. For
images aimed at printing you should use Adobe RGB. An image captured in the Adobe RGB
mode is also better suited for conversion to CMYK (Cyan, Magenta, Yellow and Black), the
colour space used for offset printing.

Sensor sizes

APS-sized sensors
The sensors found in most digital cameras are much smaller than a 35mm frame, some as tiny as
7x5mm. This is not a problem for cameras with fixed lenses. It raises, however, a couple of issues
with digital SLRs. The sensors in most low-end and mid-end SLRs are comparable in size to the
APS film format, 25.1x16.7 mm. The sensors in these are called APS-C or APS-H and vary in size
depending on manufacturer. Some are slightly smaller and others bigger than the APS format. To
develop and manufacture high quality sensors with incredible precision is very costly and therefore
they are often smaller than a 35mm frame. This difference in size between a 35mm frame and an
APS frame is called focal length multiplier and is a ratio of either 1.5 or 1.6 depending on the size
of the sensor. This results in a ‘cropped field of view’. Say you are photographing an object with a
50mm lens on an APS sensor: the lens now acts as an 80mm lens but the object is still the same size
it would have been had the photograph been taken with a 50mm lens on a full frame camera.

It should be noted that the aspect ratio of an APS sensor is the same as that of a 35mm
frame (36 x24mm vs 25 x 17 mm). This difference in sensor size and lens size as a general rule
produces a ratio difference of 1.5 or 1.6 (i.e. 35 mm focal length x 1.6).

Focal length on 35 mm camera Equivalent focal length on D-SLR with APS sized sensor
24mm 38.4mm
28mm 44.8mm
35mm 56mm
50mm 80mm
90mm 144mm
18-55mm 28.8-88mm
18-70mm 28.8-112mm
18-135mm 28.8-216mm
24-105mm 38.4-168mm
28-135mm 38.4-216mm
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The above table shows a variety of lenses and their focal lengths on a 35mm camera compared
with what they approximately would be if used on a digital SLR with an APS-sized sensor.

Due to the popularity and affordability of cameras in the low- to mid-end digital SLR market,
manufacturers are increasingly producing lenses made for the APS format that do not suffer
from the ratio issue — a 50mm lens is a 50mm lens. Generally these APS-lenses do not work
properly on most full frame (see below) digital SLRs. Nikon, however, has developed a mode that
allows you to use an APS lens with a reduction in the megapixel output.

Full frame sensors

Camera manufacturers have always produced digital SLRs with a full frame sensor, i.e. a
sensor of the same size as a 35 mm frame, 36 x 24 mm. Traditionally these were reserved

for the very high end models but prices and models are available making them far more
affordable. With these you can use any compatible 35mm lens without a cropped field of view.

File formats

TIFF (Tagged Image File Format)

TIF, as it is mostly referred to, is the industry standard for digital images. TIF files can be
compressed or uncompressed and come in a PC and a Mac version, both of which can be
accessed on either platform. You can view and manipulate TIF files on all computer platforms
and in almost any image editing software.

RAW

RAW files come in many shapes and forms, but they all have some things in common:

* A RAW file is the ‘raw’ untouched file which comes straight from the camera’s CCD or CMOS sensor.

e RAW files can be compressed or uncompressed.

e Each camera manufacturer has its own version of the RAW format. Canon digital cameras produce CRF (Canon
Raw Files), Nikon cameras produce NEF (Nikon Electronic Files) and Adobe has been trying to establish an industry
standard called DNG (Digital Negative).

® Headroom is the dynamic range that you can push in post-production either to show more details in the high-
lights or shadows.

* With a RAW file you can adjust your white balance and other properties in post production, which can otherwise
be extremely difficult with TIF and JPEGs unless you use the newer version of, for instance, Photoshop.

* The RAW image file also contains metadata about the photograph, such as the camera used, lens, exposure,
aperture and sometimes location data if the camera has GPS built-in. This information can be useful for catalogu-
ing purposes and online presentations.

Image software such as Adobe Photoshop and Adobe Photoshop Elements is shipped with
a plug-in called Camera Raw that can open almost all RAW file formats. RAW files are about
1/3 smaller than TIF files and you can therefore store more images on your card with RAW than
with TIF.
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Figure 6.7 Three different types of memory cards. Clockwise from top: a 2GB compact flash card, 1GB secure digital (SD) card and a
16 MB Sony memorystick

JPEG (Joint Photographic Experts Group)

The JPEG file format is the undisputed king of file formats for photographic images. It is a
compressed file format. With JPEG you can generally achieve a file size a 1/10th the size of an
equivalent TIFF file without a noticeable loss of quality.

The higher the quality — you set this in percentages or in steps (high, normal, low) — the
more detail is retained in the image, but the file size is larger and it therefore takes longer to
load. If you use a quality setting of 60 percent it means that the image has been compressed
40 percent. When you save a JPEG file you must make a compromise between image quality
and image file size.

The catch is that the more you compress an image, the worse the quality, which is why
most professional photographers choose to work exclusively in an uncompressed file format
so as not to compromise the quality of their work. However, for most jobs the JPEG format
is an excellent option if you are shooting lots. With the right setting you can achieve excellent
results, but overall the RAW format is better. Some high-end digital cameras have the ability
to simultaneously produce a RAW and JPEG file, which is useful if you want to quickly preview
your images as JPEGs are quicker to access and view than RAW, since they don’t have to go
through a RAW converter first.

Storage cards

If you are a studio-based photographer you may not need a storage card in your camera (Figure
6.7). Instead you can connect your camera directly to a computer and download the photographs
as you take them. On some cameras you can even transfer your photographs wirelessly,
increasing your mobility around the studio or on location.

In any other scenario you need a memory card in your camera. The majority of digital
cameras are sold with a storage card. These are usually of questionable quality and very small
(the standard size seems to be around 32 MB). It is highly recommended that you invest in two
more cards. This provides more storage space, and one can act as a back-up in case the other
corrupts or stops working.
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You can judge the quality of a card storage medium from the following:

Capacity How big is it in megabytes MB/GB? The bigger the card, the more photographs you can store on it.

Speed How fast does it write and read? The slower the card, the longer you have to wait between shots. This is indi-
cated when you purchase a card. It may say: ‘133 SD-Card, 15.5/21 MB Write/Read'. This means that the camera
can write or read pictures to the card at between 15.5 to 21 MB per second. 60 speed would translate as 6-9
MB per second. If you have an 8 MP camera producing a 16 MB RAW file, a 133 speed card is capable of writing
1-1.4 pictures per second. Most digital cameras have a built-in memory buffer, which allows you to continuously
shoot without having to wait for the camera to save the files to your card. The photographs are saved to the card
in the background, allowing you to shoot without having to wait for them to be saved.

Reliability Is it stable or does it have a tendency to corrupt? If that happens you can lose all your pictures.

Price Speed, not size, is the biggest contributor to price. Rule of thumb: the higher the megapixel, the bigger and faster
the card you need.

Card types

Compact Flash (CF) There are different types of CF cards: Type I, Type Il, CF+ and CFast. The various versions do not differ in
their physical size but may be incompatible with older cameras. The CF Card type is generally considered
more robust and faster than its thinner and smaller competitors and it is available in a wealth of sizes up
to 32 GB and with write speeds up to 300 MBJ/s.

SmartCards Before XD cards were introduced, SmartCards were the smallest on the market. Now they are almost
obsolete and only available in small sizes (128 MB, 256 MB).

SD (Secure Digital) This is one of the smallest digital storage cards and is currently available in sizes up to 2 terabyte.
Because of its size it is very popular with digital compact camera manufacturers. New versions of the SD
card type are SDXC (Extended Capacity) and SDHC (High Capacity) offering increased storage capacity,
reliability and speed.

MemoryStick, Memo-  This storage card type was invented by Sony and is not compatible with any other manufacturer. You can
ryStick Duo (Sony) share a MemoryStick between a variety of Sony hardware. Most Sony cameras are also compatible with a
second memory card type.

XD picture card XD cards are even smaller than SD cards, but only compatible with Olympus and Fuji cameras.
(Olympus & Fuji)
Microdrives A microdrive is actually a miniature hard drive housed in a compact flash Type I casing. With a hard

drive you have moving parts, unlike a flash-based card, which means that it is prone to corruption and
is somewhat unreliable. It is also slower, but it is cheap, and multiple gigabyte versions are available.
The microdrive is all but obsolete now.

Other systems Some cameras from the birth of digital photography used 3.5inch floppy disks; others now use writeable
CDs/DVDs, and high-end cameras can have an external hard drive attached to the bottom with room for
250 GB or more of digital photographs.

Download

You can review your photographs at any time using the LCD screen at the back of the camera
(see Figure 6.11). Here you can move between your photos, zoom in and pan around for a
detailed look and decide which you want to keep, and delete unwanted ones. However, be aware
that some LCD screens will not always give you a proper representation of your image. Some are
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Megapixels Pixels on File size File size File size Print size @ Print size @
camera CCD (RAW) (JPEG fine) (JPEG normal) 300 DPI 200 DPI
2 1600 x 1200 N/A 600 KB (1706) 400 KB (2560) 13.5x10.1cm 20.3x 15.2cm
3 2000 x 1312 3.9 MB (262) 1.1 MB(930) 700KB (1462) 16.9x11.1cm 254x16.6cm
4 2272 x 1704 4.3 MB (238) 1.4 MB (730) 900 KB (1137) 19.2x14.4cm 28.8x21.6cm
5 2592 x 1944 4.8 MB (213) 2.1 MB (487) 2.5 MB (409) 22x16.4cm 32.9x24.7cm
6 3008 x 2000 5.4 MB (189) 2.5 MB (409) 1.5 MB (682) 255x16.9cm 38.2x24.4cm
7 3072 x 2304 6.8 MB (150) 2.6 MB (393) 1.5 MB (682) 26 x19.5cm 39x29.2cm
8 3504 x 2336 7.5 MB (136) 2.7 MB (379) 1.6 MB (640) 29.7x 19.8cm 44.5x29.7cm
10 3872 x 2592 8.6 MB (119) 4.4 MB (232) 2.5 MB (409) 32.8x22cm 49 x 33 cm
12 4288 x 2848 11.6 MB (88) 7.1 MB (144) 4.5 MB (227) 36.2x24.1cm  54.2x26.2cm
16 4992 x 3328 14.7 MB (69) 9.8 MB (108) 5.2 MB (196) 422x282cm 63.4x42.3cm
21 5616 x 3744 21.5 MB (46) 3.5 MB 1.2MB 475x31.7cm  71.3x47.5cm
25 6048 x 4032 25.5 MB (39) 6.8 MB 4.2MB 51.2x34.1cm 76.8x51.2cm
31 6496 x 4872 35 MB (28) N/A N/A 55x412cm 825x61.9cm
39 7216 x 5412 112 MB (8) N/A N/A 61.1x45.8cm 91.6x68.7cm
84 10600 x 8000 402 MB (2) N/A N/A 89.7x67.7cm 134.6 x101.6 cm
191 15990 x 12000 852 MB (1) N/A N/A 135.4x101.6cm 203 x 152.4 cm

Numbers in brackets indicate the maximum number of images that can be stored on a 1 GB card.
N/A = Not applicable.

Figure 6.8 This table lists different megapixels and their corresponding output. These are rough estimates and not based on any
particular camera models, but they should give you an idea of the relationship between megapixel, file size and print output sizes at two
different resolutions.

(b)

(d) (e) (f)
Figure 6.9 (a) Photographs taken with a digital camera can be downloaded to the computer by connecting the camera directly using a
USBffirewire cable. (b) Memory cards are usually contained in the camera at the bottom or on the side. Remember to turn your camera
off before inserting it or ejecting it. (c) You can also use an external card reader to download your photographs from your memory card.
These can be connected to the computer via a USB/firewire cable. (d) With older card types (in this case a microdrive) you may have to
insert your card into a card adapter before you insert into a card reader. (e) An external card reader with a memory card mounted in an
adapter. (f) On this digital SLR the compact flash card is inserted at the back of the camera
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Figure 6.10 Digital cameras including (top centre) digital SLR, (top left) video camcorder capable of shooting still images (bottom
centre) camera phone and a variety of compact digital cameras

too dark, too light or have too much contrast. It is therefore always recommended that you make
your final judgement on a computer screen. To do this you must first download your pictures:

* You can take the memory card out of your camera and insert it into a card reader that is connected to your com-
puter (some computers have a built-in card reader). You can then download the photographs from your card into
your computer for farther review and/or manipulation.

® Plug the cable that came with your camera into the camera and connect it to your computer. Normally this is a
USB (Universal Serial Bus) cable. Your camera will then act as a card reader, downloading the images. Beware of
battery life: use mains power in preference if possible.

You can also bypass this completely by using a high street photo outlet to have your images
printed, or plug your card into a PictBridge-compatible printer (a printer with a built-in card
reader) and print your photographs without the use of a computer.

Digital cameras

Camera phones

More people have cameras than ever before (Figure 6.10), taking more pictures than ever,
which is largely due to the popularity of the mobile phone. Built right into most phones you

will often find an increasingly sophisticated digital camera with up to 8 MP on the CCD chip,
zoom functionality, ability to record video and much more. Some even come with a flash or light
source. They are usually shipped with software and cables that enable you to download your
photographs onto your computer or upload them wirelessly.

Compact cameras

Compact digital cameras are by far the most popular; there are literally hundreds of different
models (Figure 6.11). They come in a variety of shapes and sizes, ranging from the very small
pocket-sized camera to more bulky versions with features that are very close to digital SLRs.

Generally they look and operate very much like a traditional film-based compact camera, but
have an LCD screen in the back and a CCD sensor instead of film.
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Figure 6.11 A typical compact digital camera. All digital cameras have an LCD screen at the back. The screen is used as a viewfinder
and via the menu buttons you can adjust a variety of settings such as white balance, quality (RAW or JPEG) and ISO (sensitivity)

The viewfinder is in some cases almost a redundant leftover from the analogue era and
generally of very poor quality especially at the lower end of the spectrum. With some models
digital camera manufacturers have removed the viewfinder altogether leaving you only with the
LCD screen to compose and review your pictures, as most people tend to work this way. This
allows you to use both eyes but be aware that the LCD consumes quite a bit of battery and it may
be somewhat difficult to view under certain light conditions.

The features offered on compact cameras vary considerably from the more ‘point-and-
shoot” models to those where you can manually adjust all variables from exposure compensation
to focusing. As with any camera it is important to pick one with a good lens; for example, Carl
Zeiss, Leica and Schneider Kreuznach lenses are used on many digital compact cameras.

Navigation buttons next to the screen allow you to bring up any picture you have taken,
zoom in to ensure it is in focus, erase it or review tiny thumbnails of each of your images.

Here you can also change all kinds of picture settings using the menus. You can set up modes
specifically for portrait or night photography, etc. On more advanced models you have the
ability to change the file type (RAW, JPEG) and colour space you're working in and review the
histogram (more on that in Chapter 14). It is also worth noting that almost all compact digital
cameras suffer from a brief delay between clicking the shutter and taking the picture.

Hybrid cameras

There are a number of digital cameras on the market that are neither compacts nor SLRs but a
mixture of the two. It has been a problem that some digital SLRs are simply too big and bulky
and that the features on some compacts are not good enough. One interesting development is,
for instance, Kodak’s EasyShare series, which instead of offering one lens to do it all has two;
the advantage is that one lens can handle the extreme wide angle and the other is for zoom use,
without compromising lens quality.

Digital SLRs (D-SLRs)

D-SLRs look and behave almost exactly like their film-based counterparts. Some descend directly
from them and others are complete new builds (Figure 6.12). A range of models are offered,
from entry-level to mid-range, to high-end D-SLRs aimed at the professional market. What sets
them apart from the compact camera range is the ability to change lenses and speed of use. A
D-SLR from Nikon for instance is also backwards-compatible with older Nikon lenses. This,
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Figure 6.12 (a) The layout of buttons and dials on a modern digital SLR. At the top you will find some with which to change the mode,
ISO and quality settings (RAW, JPEG, etc). Most of the controls are very similar if not identical to its analogue counterparts. (b) At the
back of the camera there is a built-in LCD screen where you can review your images that you have shot, delete unwanted ones and
configure more advanced settings.

however, does not offer you the best integration between camera and lens. To achieve complete
harmony between a D-SLR and its lens you need to purchase specially made digital lenses.
These contain a digital chip that communicates with the camera, have improved resolution

and better colour correction, etc. One of the main differences between D-SLRs and digital
compact cameras is the lack of shutter delay (or noticeable delay; the delay is in milliseconds).

To counteract the delay, D-SLRs have a built-in buffer, enabling you to shoot continuously for a
set amount of frames. The buffer acts as temporary storage space between the CCD chip and the
memory card.

Newer D-SLRs offer a host of features such as the ability to record High Definition video
and Live View. Live View allows you to use the LCD screen as your viewfinder as one would with
a compact. This allows you to for instance to take photographs under unusual circumstances,
such as holding the camera above your head, while still keeping an eye on what you are
photographing.

Medium and large format digital backs

High-end digital equipment is primarily aimed at the professional market with specification

and a price to match (Figure 6.13). Manufacturers such as Leaf and PhaseOne produce a range
of medium format digital backs that can be mounted on Hasselblads, Mamiyas or other host
cameras just as one would a film back. This allows you to switch between shooting via digital or
on film using the same camera body. They also produce completely integrated medium format
digital solutions, where body and sensor are one unit.

The CCD/CMOS sensor in these cameras tends to be 60 x45mm in size, or thereabouts. To
use one on a body of Hasselblad you place a little plastic frame inside the viewfinder to crop off
the parts of what is not covered by the sensor.

Older models scan the image with a narrow sensor strip ‘array’ of CCDs like a flat-bed
scanner, or even take a sequence of three exposures through changing red, green and blue
filters. In these last two instances image capture times can be in minutes rather than seconds,
so scanning or tri-exposure backs are restricted to still life-type subjects and archival use and
require the use of nonflickering lights. These scanning backs offer a much greater resolution
than any competing system with up to 384 MP.
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(a) (b)
Figure 6.13 (a) A 30 MP medium format digital back mounted on a Hasselblad camera. (b) The camera next to a digital and analogue
back. The two are almost identical in size and shape.

Higher resolution chips produce bigger files. It is now possible to buy medium format digital
systems where you can mount an external hard drive at the bottom of the camera, which offers
you up to 250 GB of storage space, or you can shoot direct to computer if you're studio-based,
giving what is called a tethered image.

In the end, medium and large format digital backs offer an amazing platform from which to
work, but at a high cost. Not only do you need to invest in a digital back but also in appropriate
production equipment to handle the big files. If you have already invested in a medium format or
large format set-up it is always possible to use a digital back in parallel with the film back with
relative ease.
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Lighting: principles
and equipment

In this chapter we look at the six features of lighting; quality, direction, contrast, evenness,
colour and intensity, and how lighting can be used to express (or repress) chosen aspects such
as texture, form, depth, detail and mood. We will cover essential lighting equipment, working
with available and mixed lighting as well as solving lighting problems.

The way you select and organise your lighting is highly creative and individualistic — in
fact you will find lighting one of the most stimulating, exciting aspects of photography. Many
photographers’ individual styles can be identified through their use of lighting, and you have
probably noticed how often a studio portrait or a movie can be ‘dated” by the way it was lit, and
there are always new things to discover, which happens when photographers explore things in
a different way.

It is useful to read this chapter in conjunction with Chapter 2 as the characteristics of light
discussed there - its straight-line travel, the effect of size of source, diffusion, reflection, colour
content, etc. — can be used in various practical ways to alter the appearance of a subject, and
they apply to any source, whether the sun, a flashgun, a studio lamp or even a candle.

One of the best places to learn lighting is in a space where you can control the lighting;
however basic this may be, we call this a studio but it could be your front room. Try
experimenting with a still life subject on a table in a room blacked-out as much as possible (see
Figure 7.1), and have your camera fixed on a tripod. Make sure there is ample room to position
lights or reflectors anywhere around all four sides of the table. Once you have experienced how
lighting works with everything under your control, it is easier to deal with the many ‘existing
light” situations you will meet away from studio conditions.

Basic characteristics of lighting

The best way to describe the ‘quality” of a light source is in terms of the type of shadow it makes
objects cast. The shadows can be hard and clear-cut, soft and graduated or somewhere in between.
As Figure 2.5 showed, this quality depends on the size of the source relative to its distance from
your subject. Hardest light comes from direct use of the most compact, point-like source, such as
a spotlight or projector bulb, a small flashgun, a torch, a lighted match or direct light from the sun
or moon. (The sun and moon are vast in size, but because of their immense distances they form
relatively small, intense sources in our sky.) All these light sources vary enormously in intensity and
colour, but when used direct they all make sharp-edged shadows form (see Figure 7.2).

The softest light comes from a large, enveloping source. This might be totally overcast
sky or a large frosted window. It could be a lamp or flashgun with a large-diameter matt



white reflector, or a cluster of
fluorescent tubes. You can make
any hard light source give soft
lighting by placing a large sheet
of diffusing material, such as
tracing paper, between it and the
subject. The larger and closer
your diffuser is to the subject,
the softer the lighting. Similarly,
you can direct a hard source on
to a large matt reflector such as a
white-lined umbrella, card, or the
ceiling or a nearby wall, and use
only the light bounced from this
for your subject illumination.

The opposite conversion is
also possible. You can make a
large, soft light source give hard
illumination by blocking it off
with black card, leaving only a
small hole. Indoors, if you almost
close opaque window blinds you

Olivier Richon approaches his compositions from a painterly direction. can produce fairly hard light even
When he positions an object in a way that protrudes off a table, he is making
reference to the way still life painters, such as Chardin, display their understanding .
of perspective (see Figure 7.3).

The way size and closeness

when the sky outside is overcast

of your light source alters
lighting quality also changes the character of reflections from gloss-surfaced subjects. A hard
light source gives a small, brilliant highlight. Typical of this is the little point of light (‘catchlight)
in the eyes of a portrait (see Figure 7.20). Remember that these highlights in glossy surfaces
are essentially mirror reflections of the light itself and so take on the shape of the lamp. The
highlight from a soft light is a reflection of the large, diffuse source giving a paler, spread
highlight, which may sometimes dilute the underlying colour of an entire glossy surface, making
it look less rich.

The direction of your light source determines where the shadows will fall on both the subject
and its surroundings (Figure 7.4). This in turn affects the appearance of texture and form. Since
a light can be placed anywhere around your subject, particularly when you have free movement
of a light source in the studio, there are infinite variations in the lighting direction you employ.
If you are using fixed, existing, light you may be able to move or rotate your subject instead,

or perhaps plan out the right time of day to catch the direction of sunlight you need. The time
of day can have an incredible impact on your photograph. If you are imaging a landscape

with rolling fields and hedgerows, a photograph taken during midday when the light is from
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Lighting quality. Top: Illuminated by a distant, compact light source, these balls of wool cast dark, hard-edged shadows.
Bottom: The light source is effectively enlarged by inserting tracing paper close to the subject. Softer edged shadows and more subtle
modelling then appear. This ‘soft, directional lighting looks less dramatic to the eye, but often gives best results when photographed.
(Outdoors the same differences in lighting quality are created by direct sunlight, and by cloudy conditions)



above will produce a rather flat
and potentially dull image as
everything is bathed in the same
light. The same scene shot earlier
on in the day with the sun just
rising or later in the day with the
sun setting creates a more directed
light producing highlights and
shadows revealing the texture
so that potentially every blade of
grass could stand out.

We tend to accept lighting as

most natural when directed from

You can make a large soft light source give hard illumination, in
this case by almost closing opaque window blinds even when the sky outside is
overcast, creating dramatic lines to this composition

somewhere above, mimicking the
sun; after all, this is usually the
situation in daylight. Lighting a
subject from below tends to give a macabre, dramatic, even menacing effect. Compare (C) with
(H) in Figure 7.4. Frontal light from next to the camera (G) illuminates detail, gives small shadows,
minimizes texture and flattens form. Reflective surfaces seen flat on flare light straight back
towards the lens. This effect can also be seen when you use direct flash from the camera (see, for
example, Figure 7.5). Lighting from above or one side of the subject helps to emphasise texture
in surfaces facing the camera, and shows the form of three-dimensional subjects. Backlighting
can create a bold edge line and give you a strong shape (B), but most of the subject detail is lost
in shadow which also flattens form. All these changes of direction work with both hard and soft
light sources, but they are more marked with hard light because of its sharply edged shadows.

Lighting contrast is the ratio between the brightness of the most strongly lit parts of your subject
and the darkest (shadowed) areas. Photographic film and CCD sensors in digital cameras cannot
accommodate as wide a range of brightness (luminance) in the same scene as can the eye. Often
this means that when you expose to get detail in the lightest areas the shadows reproduce
featureless black, even though you could see details there at the time. Alternatively, exposing to
show detail in the shadows ‘burns out” details in lighter areas.

The problem is greatest with hard side or top lighting: although the lit surfaces then show
excellent form and texture there are often large very dark shadow areas. If you want to improve
shadow detail you might be tempted to add an extra, direct, light source from the opposite
direction, but this often forms an extra set of cross-shadows which can be confusing, ‘stagey”
and unnatural. Often a much better solution is to have some kind of matt reflector board on the
shadow side to bounce back some of the spilt main light as soft, diffused illumination. This is
known as shadow-filling. For relatively small subjects, portraits, etc., you can fill in using white
card, cloth, newspaper or a nearby pale-surfaced wall. With large subjects in direct sunlight you
may have to wait until there is cloud elsewhere in the sky to reflect back some soft light, or until
the sun itself is diffused. With fairly close subjects you can use flash on the camera, preferably
diffused with care to add a little soft frontal light, without overwhelming the main light (see p. 257).



Lighting direction. The same object changes greatly in apparent shape and form according to the relative position of the
light source. See central key



Flat-on frontal lighting given by flash from the camera illuminates all the subject detail, suppressing form and texture.
Photograph by Martin Parr, Ireland, Roscommon Races, 1981

As a guide, an average subject with the most brightly lit parts lit ten times as bright as
shadowed parts (a lighting contrast of 10:1) will just about record with detail throughout, in a
black and white photograph. That represents 3.5 stops difference between exposure readings for
the most illuminated and the most shaded subject areas of inherently equal tone. The equivalent
for a colour shot is about 3:1 (see also p. 237). With experience you can judge how contrast will
translate onto film; however, the problem is that the eye is more adept at dealing with contrast
than is film so when starting out you should remember to use lower lighting contrast than might
seem best to the naked eye (Figure 7.6).

Lighting unevenness most often happens when you use hard lighting from an undiffused
spotlight or flashgun, too close to the subject, so that elements of the picture nearest the light
source are much brighter than elements farther away. When you double the distance of what
is almost a point source of light, the illumination at your subject drops to one-quarter the
brightness. This means that if you have a still life setup 1 metre wide and then side-light it from a
position 1metre away the illumination across your subject will be four times (2 stops) brighter at
one side than the other (see Figure 7.7). For an example of totally even lighting see the section on
copying (Figure 7.28 and 7.29) where two lights of identical intensity are placed at equal distance
on opposite sides of the subject.

If you want to avoid unevenness (with minimal effect on lighting quality) just pull the
light source back farther, in a direct line from the set. At 2 metres the variation across the set
becomes one-and-a-quarter stops, and at 3 metres only two thirds of a stop. Alternatively, add
an additional light source, diffuse the light, narrow the set, or help yourself by positioning the
darkest, least reflective objects nearest the light source.
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Controlling lighting contrast. All three pictures are lit by one diffused floodlight about 90° from one side. Left: No fill-in.
Centre: A large matt white reflector is added left, directly facing the light. Right: Using red instead of white reflector board

Ratio {A)1:4
B)1:2.3
(Cy1:17 LA
Subject area ,.- - -‘"‘f -_

Distance and evenness. Left: A hard light source positioned obliquely at A is too close to the subject — the nearest part of
this model car receives four times more light than the farthest end. Right: Pulled back to position C, three times the original distance,
this ratio is reduced to 1.7 times. The subject is much more evenly lit and easier to expose correctly

Most light sources used for photography produce so-called ‘white” light, a mixture of all colours.
They are said to have a continuous spectrum, although its precise mixture may vary considerably
from an ordinary domestic light bulb, which is rich in red and yellow but weak in blue, to
electronic flash containing relatively more energy in blue wavelengths than red. As Figure 7.8
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The colour — expressed as colour temperature kelvin (K) — of common ‘white light" sources. Daylight-balanced film (D)
needs a blue 80A filter for use with 3200K lamps. Tungsten film (T) must be used with an 85B filter for daylight or flash, for correct

colour rendering. See also Figure 9.30

shows, most sources can be given a ‘colour temperature’; the higher the kelvin (K) value, the

bluer the light.

When shooting colour, especially colour slides, you must be careful to match the colour
temperature of your lighting to your film. Normally this is 5500K (for ‘daylight” film) or 3200 K
(‘tungsten light” film). Alternatively you can use a tinted correction filter to bring light source and

film into alignment, such as an 85 B or 80 A (their effect is shown on p. 213). If all your subject

lighting is the same colour temperature, the adjusting filter
can be used over your camera lens. If it is mixed — daylight
and studio lamps, for example — and you want even,
consistent colour you can place a filter over one of these
sources to make it match the other, as well as the film. Some
light sources, such as sodium street lights and lasers for
example, do not produce a full range of wavelengths and so
cannot be filtered to give a white light result. In Figure 7.9
the colour cast from street lights is deliberately used to
increase the mood of the photography.

This colour content of your light source is much less
important when shooting black and white film, although
strongly coloured light will make the colours of your subject
record with distorted tone values (in red light, for example,
blues look and record almost black, reds very light); see
Chapter 9.

Most digital camera CCDs have colour sensitivity which
can be varied. Each photosite has a red, green or blue
filter in front it. Then special software calculates the image
colour the pixel has received by referencing these filter
clusters. Cameras often offer ‘auto white balance” which
works like a video camera, sampling the colour content of
surrounding light and adjusting the CCD’s colour sensitivity
so that, say, a sheet of white paper always records white no

Typical cast created when subject
shadows only receive light from a clear blue
sky. The silvery coloured Chrysler Building
appears almost the same colour as the
background. The building would appear more
neutrally coloured if shot when there was
sufficient cloud around to reflect back ‘white’
light, or at a different angle or time of day
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Tungsten lamp units which give hard lighting. Compact coiled-filament lamps (a) used in a focusing spotlight (b) or open-
fronted reflector lamp (c). Lamphead attachments: barn doors (d), wire gauze ‘scrim’ (e), acetate filter holder (f), and snoot (g)

matter what the colour temperature of the lighting. Within limits you can make farther colour
corrections later using digital manipulation software (Chapter 14).

Light intensity (brightness) is independent of contrast, evenness, etc. This is worth remembering
as the human eye can often be fooled by extremely bright or very dim conditions. The camera’s
exposure settings, together with the sensitivity of your film or CCD, control the brightness of
the image. With an auto-exposure camera, the light level indirectly affects depth of field and
movement blur — bright illumination and fast film leading to small aperture and fast shutter
speed, for example. Very dim lighting can require long exposure times, often giving distorted
colours on colour films.

The light intensity of tungsten studio lamps can be quoted in watts, and electronic flash in
joules or watt-seconds (see also “Working from guide numbers’, p. 253). High-wattage lamps —
say 1 kilowatt and above — are so intense in brightness and heat that they are generally
uncomfortable to use in the studio. However, high-intensity lighting is often necessary, either to
use very small apertures for depth of field or to light a large area. This is where powerful studio
flash offers a better alternative (see below).

Flash intensity can be reduced by selecting full, half, or quarter power settings without
any change in the colour of the light. Most hand-held flashguns measure light reflected off
the subject and control their own light duration; you can farther increase the effective light
output of a flashgun by firing it several times during a time exposure (see Chapter 10). The
best way to dim tungsten lighting is by fitting a grey neutral-density acetate or wire gauze
‘scrim” (Figure 7.10), or just moving lamps farther away. It is possible to dim lamps by
reducing the voltage of the supply with a variable resistor, but this is often unsuitable for
colour photography because dimmed tungsten lamps have a lower colour temperature and
give results with a reddish cast.



Lighting equipment

s already indicated, lighting kit divides into two main types — tungsten lamps and flash.

Tungsten units allow you to see precisely how the light affects your subject’s appearance.

Flash (flashgun or studio flash units) avoids the heat and glare of tungsten lamps, and
gives out more light but just for a brief instant. This allows you to work with the camera hand-
held, and can give blur-free images of moving subjects. The colour of flash also matches that
of daylight. Most forms of studio flash contain a built-in tungsten modelling lamp to help you
to predict how lighting will look when the flash goes off. Flashguns, being battery powered,
free you from the need for mains electricity supplies when working on location, outdoors, etc.
although they use up traditional batteries very quickly and you would be advised, if you intend to
do a lot of flash photography, to invest in a battery pack that is rechargeable and offers a longer-
life supply of power.

Both tungsten and flash equipment will allow you to create hard or soft quality illumination.

And unlike working with sunlight they offer you complete freedom to pick the height and
direction of your subject lighting.

Tungsten lighting is so-called because the lamps contain a fine filament of tungsten metal which
heats up, becomes incandescent and radiates light when an electric current passes through

it. Ordinary household bulbs, as well as those in torches, car
headlights, etc., usually have tungsten filaments. Units designed
to give hard lighting (Figure 7.10) use bunched filaments to
produce an effect as close as possible to a point of light. The
filament is sealed into a sleeve of clear quartz glass filled with

a halogen (often iodine) vapour and is therefore known as a
tungsten-halogen or quartz-iodine type. Do not finger the quartz
when fitting or replacing such lamps — handle them in the small

plastic sleeve provided as grease from skin can burn when the
lamp is switched on, causing it to crack.

Some lighting units can simply be a polished concave
reflector with an open front. The lamp holder can often be
moved backwards or forwards slightly within the reflector to

give a narrower or broader beam. Alternatively the lamp can
fit within an optical spotlight. This is an enclosed lamphouse
with a curved reflector at the back and a large simple lens at
the front to focus the light in a controllable beam. You shift the

lamp using an external control to form either a wide beam or a

concentrated pool of light (Figure 7.11). Focusing spotlight, Top:

Both these units accept fit-on accessories. Hinged ‘barn Shaped ‘Fresnel lens’ bends illumination
doors’ on a rotary fitting allow you to shade off any part of the like the fatter lens (left) but is less bulky,
with larger cooling surface. Bottom:
Shifting the lamp position in a focusing
spotlight adjusts the beam width.
intensity, usually by one stop, without altering its colour or Broadest beam gives hardest, most

point-like lighting; see also Figure 2.5

light beam. A conical ‘snoot” narrows the whole beam, limiting
it to some local part of your subject. A ‘scrim” reduces light



quality, and a filter holder (spaced away from the unit to prevent overheating) accepts sheets of
tough, theatre-type dyed acetate, also known as ‘gels’.

You will find that each unit gives hardest quality light when the beam is at broadest beam
setting. Focus a narrow beam when you want a graduated patch of illumination, say on a
background behind a portrait. This focus setting will also give softer edges to the shadows.

To light a small area evenly and with sharp-edged shadows, first focus a broad beam and then
restrict this with barn doors or a snoot.

Note that tungsten lights get very hot in operation and so anything attached to them such as
gels and diffusers should be capable of withstanding great heat. It can be tempting to use black
paper or card for things like snoots but they can easily catch fire!

Units for soft lighting (Figure 7.12) use a large translucent glass lamp, usually with a 500 watt
or even 1000 watt tungsten filament. This is housed in a wide, often matt white, dish reflector to
form a floodlight (Figures 7.13). The lamp sometimes faces inwards, to turn the whole dish into
a more even, large-area light source. You can also buy, or make up, a grid of floodlight bulbs
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Tungsten lamp units for soft illumination. The larger the unit the more diffused the light. They use 3200K diffuse-glass

floodlamps in (a) matt white open-fronted reflector, (b) wider dish flood with direct light shield and (c) large opal plastic-fronted box
giving lighting quality similar to overcast light from a window

S

Producing soft, diffused lighting from a relatively hard source. Left: ‘Bouncing’ illumination from a spotlight off a large
area of matt white wall, or (lower) directing it through tracing paper. Right: Spreading light from a small flood by reflection from a white
overhead canopy, or (lower) by moving it in a wide arc over your subject during a time exposure of several seconds



Tungsten lighting for use on location. (a) Battery-belt powered ‘sun gun’. (b) Suitcase lighting kit containing three
tungsten-halogen lampheads and stands. (c) Lightweight lamphead on clamp. (d) Dyed acetates. (e) Cable and multi-sockets. (f) Folding
lightweight reflector surfaces

behind a diffusing sheet of opal plastic. The quality of illumination this gives is like overcast
daylight through a large north-facing window — which is why it is often called a ‘window light’.

Your lighting units should have stands which allow the head to be set at any angle or
position, from floor level to above head height. For location work, (Figure 7.14) lightweight
heads such as QI lamps can have clamps with ball and socket heads, so they will attach to doors,
backs of chairs, etc. Consider too the use of a ‘sun gun” — a totally mobile small, hard QI unit
which can be hand-held by an assistant and powered from a belt of rechargeable batteries.
Typically this gives up to 20 minutes of 300 W lighting.

When you use tungsten lighting for colour photography, if you want even colour
illumination make sure you have lamps that all give the same colour temperature, preferably
matching your film, and run them at their specified voltage. Over or under-running voltage by
as little as 10 percent will give a noticeable blue or orange tint to results and might be something
you want to try, to see the results for yourself. See the text below on power loadings and
extension cables.

Electronic flash produces its light when a relatively high voltage pulse is discharged through a
gas-filled tube. The flash is typically 1/1000second or less and matches the colour of ‘daylight’.
Otherwise it complies with the same optical principles as tungsten lighting. There are two forms
of equipment - a flashgun either built into or mounted on the camera generally for hand-held
use, and free-standing studio units that you can move around more like tungsten lamps
(Figure 7.15).

Battery powered flashguns range from the tiny units built into camera bodies, attached
to the lens (Figure 7.20) through clip-on accessory guns, Figure 7.15, (brighter, and capable of
tilting), to still more powerful ‘hammerhead” guns that attach alongside the camera. All these
tend to have short flash tubes and highly polished reflectors that give hard quality light when
used direct, unless some form of diffuser is fitted or illumination is bounced (Figures 7.19 and
10.36). A plastic ‘beam-shaper’ condenser lens over the flash window often allows you to narrow
or widen the light beam, to match the different angles of view of tele or wide-angle camera
lenses. Battery flashguns contain no modelling lamp.



(a)

() (d)

Battery and powered flash units. (a b) Built into compact and SLR camera bodies. The SLR flash rises from the pentaprism
housing to distance it from lens viewpoint. (c) Add-on unit with tilt-up head for bouncing light off the ceiling, etc. (d) Powerful ‘hammerhead’
type gun with rotatable head, bracket for camera, and separate power pack. All these units give hard light, unless bounced or diffused

There are all sorts of interesting effects that can be achieved with portable flash (Figure
7.16) and you can construct your own bounce card (or buy one) that needs to be attached at a
45° angle to the upright pointing flash head instead of simply bouncing light off a white ceiling.
A bounce card can be used outside to help soften flash when used in daylight or at night. (See
Figure 8.3 - this portrait was made by underexposing the background and flashing the face with
a portable flashgun and bounce card at 45° to the upward pointing flash head.) A snoot could
also be constructed over the head of your flashgun and the flash would be directed to specific
small areas of the image. In Figure 7.17 (by David Moore from the series “The Velvet Arena’) you
can see how the photographer used the smallest type of portable flashgun with a synchronized
lead so that he could light up a small selected area of the image.

Studio flash is mains-operated, and of two types — monoheads and generator systems.

All the electronics plus flash tube are combined in a monohead unit, supported on a lighting
stand (see Figure 7.18). A generator (or ‘power pack’) system is more powerful and expensive,
often hired rather than bought. Electronics and controls are contained in one unit that can feed



From Philip-lorca diCorcia’s series "Heads', where he took pictures of people walking in Times Square unbeknowns to
them, rigging lights and focusing his lens on a spot 20 feet away from him

In this dramatic image by David Moore, from the series ‘The Velvet Arena’, he has used a portable flashgun on automatic
setting with an extendable synch lead (so the flashgun is hand-held off the camera) so that he could light up small selected areas of his
photographs of his choice



several flash-tube heads on separate
stands. Both kinds of studio flash use a
small tungsten modelling lamp in each
head. To do its job properly and show
you how the lighting will look when
the flash fires, this lamp must match
the size and position of the flash tube
as closely as possible (see Figure 7.19).
The modelling lamp is dimmed if you
adjust the flash output of its particular
head from full to fractional power. This
is important when you are using several
heads set to different outputs (Figure
7.21).

Lighting quality from studio flash
is determined by the size and shape of

tube and type of reflector or diffuser
you fit to the head. Monoheads use one

permanent flash tube and rear reflector,
to which a variety of accessories fit.

Generator systems allow you to choose
from a range of designed heads, having

\\_,\__V tubes of various shapes as well as

attachments ranging from a spotlight

Studio/location flash units requiring an electricity supply. to a large fabric ‘soft box” giving a
Each has a tungsten modelling lamp to forecast its lighting effect. Left: very diffused window light effect.
Monohead type unit, with both power pack and tube in the head. Right:
More powerful, separate generator type, powering one of up to three ] i
heads. Both types give hard lighting if used as shown here translucent material, will act as a large

reflector or diffuser respectively, yet it

An umbrella, white-lined or made of

is easily transportable. Umbrellas fit to
generator heads or monoheads (but be
careful that stands are anchored, particularly with monoheads, in case draught or wind topples
them over).
Bear in mind that the accessories, heads, or just the way flash is deployed (bounced off
a wall or ceiling for example) can give you lighting matching the quality of a tungsten lamp
of the same size and used in the same way. The lighting principles behind flash and tungsten
light sources are not as different as they at first seem. (See also flash exposure, and practical
techniques, pp. 250 and 258.)

There is a wide range of tungsten lamps other than the 3200K studio types which are standard
for artificial light (‘tungsten’) colour film. You may come across over-run ‘photo lamps’ or
‘photofloods” and QI movie lamps, which are high intensity but operate at a slightly bluer 3400 K
designed for colour negative movie film stock. Results on 3200K tungsten light film show a
slightly bluish cast unless you shoot with a pale orange correction filter (p. 221).



Head detail and fittings for studio flash. Left: Tungsten modelling lamp surrounded by the flash tube. Centre: White-lined
umbrella reflector. Right: Fabric ‘soft box" attachment. Both these heads give soft, diffused lighting

Ring flash unit with battery power pack. Right: The soft-edged rim shadow here is typical when using ring flash with the
subject close to the background

Domestic lamps are less bright and give out light of a warmer colour than studio lights — the
lower the wattage, the more orange the results will be. If you have to use such lighting, pick
100 watt lamps, have an 82A correction filter over the lens and shoot on colour film designed for
artificial light.

Fluorescent tubes can form useful studio light sources for black and white photography.
You can group them vertically, in clusters, to softly light standing figures, still life, etc. To shoot
in colour pick ‘colour matching” tubes and use daylight colour film. They are not recommended



Layout of a typical general studio. Window has a removable blackout. Main set, using 3 m wide background paper, is
equipped with a flash soft box (window light) head. A separate monohead unit has an umbrella. Two tungsten floods are in use for
copying with a 35mm camera on pillar stand. Other lighting, stored in the foreground, includes a boom stand with lamphead. The
adjustable camera stand in the centre is an alternative to a tripod and easily supports even large cameras. Card, glass, blocks, clamps,
tape and tools are all stored near to hand on shelves

for critically accurate results, but often on location you are forced to work with them — when
they form the existing light in shops, for example.

In such cases a pale magenta fluorescent-daylight correction filter can be used if you
do not like the colour cast caused by such lighting; sometimes it can be a very useful tool to
create atmosphere in an image. If you find that you are shooting somewhere lit with a mixture
of different tube types (or tubes and lamps), if possible you can try and swap them around to
get greater uniformity. Alternatively, change to your own flood or portable tungsten lighting
instead.

You may also encounter specialist lamps designed for TV studios. These typically consist of
an array of small fluorescent tubes and give a good deal of daylight-balanced light while running
very cool. They take several minutes to “‘warm up’ and reach full brightness.

Lastly, consider hand torches which use a number of white light LED (light-emitting diode)
units. The light produced is actually quite blue but these units can be useful for black and white
photographs of small set-ups.

As well as the attachments described on p. 140, back-up items for your lighting might include
collapsible cloth reflectors or home-made ones made from white card with crumpled kitchen foil
on one side to give alternative effects. Builders” merchants sell large sheets of polystyrene foam



Direct evening sunlight skim-lights a Cotswold cottage wall. Hard light directed so obliquely dramatically shows up
texture, provided that the subject is all on one plane

designed for insulation which makes ideal large, lightweight studio reflectors. You may also need
supports for paper backdrops, a boom light stand, clamps, sticky tape and both white and black
card. ‘Bulldog’ or “crocodile’ clips are invaluable for attaching accessories to lights or sets, as are
wooden clothes pegs which have the advantage of being highly resistant to heat. Blue acetate
or blue-dyed ‘daylight” lamps to make tungsten lighting match the colour of daylight when two
kinds of light have to be combined on location can be useful. Similarly orange acetate, fitted over
flash, can match it into a tungsten-lit environment.

Have sufficient cable to link your units to the nearest supply, and don’t exceed its fuse
rating. Remember:

Total amps drawn by lighting equipment =Total number of watts = Voltage of the supply

So one 250V socket fused at 13 A will power a maximum of 3250 W of lighting. When
servicing the equipment check that your lighting units and plugs are all properly grounded
(earthed). If you are using a drum of cable always unwind this fully before passing current
through it, or the coils will overheat. If using very long extension cables remember that the
voltage will drop due to the resistance of the wire. Consider using a portable generator instead
but ensure it has sufficient power.

Check out the electrical hazards advice in Appendix E. Finally, don’t jolt lamps while they
are hot - especially tungsten-halogen types which easily short out their closely coiled filaments,
and are expensive to replace.



Practical lighting
problems

hink carefully what your lighting should actually do

for your subject, other than simply allow convenient

exposure settings. Perhaps it must emphasize the
form and surface textures of a building (Figure 7.22), or
a small product in the studio. It might heighten features
in a dramatic character portrait, or be kind to an ageing
person’s wrinkles (Figure 7.23). Your lighting will often
be the best way to emphasize one element and suppress
others, or reveal extreme detail throughout. It can ‘set
the scene’ in terms of mood and atmosphere, and alter
your composition by attracting the eye to a certain point
of the image or simply solve a technical problem such as
excessive contrast in an existing light situation.

The same principle of single-
source skim light as in Figure 7.22, but using an

overhead desk lamp in a darkened studio. Note | earn to observe ‘existing light’, noticing what is causing
the depth of the shadows

the lighting effect you see, and how this will reproduce in

a photograph. For example, look up from this book for a
moment and observe how your own surroundings are lit. Is it hard illumination or soft? Even or
uneven? Which areas are picked out by lighting direction and which suppressed? Are any textures
or forms emphasized? Try narrowing your eyes and looking through your eyelashes — this makes
shadows seem darker and contrast greater, a good guide to their appearance on a final print.
Daylight. The lighting quality of daylight ranges from intensely hard (direct sun in clear
atmosphere conditions) to extremely soft (totally clouded sky in an open environment). Colour
varies from an 18,000 K intense blue when your subject is in shadow and only lit from blue

sky, to an orangey 3000 K around dawn or dusk; think of those popular sunset shots bathed in
warm orange light. (Strictly ‘daylight” colour film is balanced to give correct colour reproduction
at 5500K, this being a mixture of direct noon sun plus some skylight.) We barely notice these
differences as our eyes and brains constantly compensate for them. You can see this most clearly
by standing in an ordinary tungsten-lit room at dusk. Everything looks natural, but if you glance
out of the window the world outside looks very blue indeed. If you step outside at this point
your eyes quickly adjust to the prevailing light and looking back through the window from
outside shows a very orange-looking interior. Through practice you will soon become used to
understanding how light will affect your colour photographs, how flash, tungsten and daylight
are linked through colour temperature measured in kelvin. Colour daylight film and flash units
are balanced at 5500 K to match direct noon sun and tungsten film and lights are balanced to
3200 K that matches the orangey tone of dawn or dust.

The direction of daylight changes throughout the day as the sun tracks in an arc from east to
west, being at its highest point at noon. This point is highest in summer and truly overhead only
at the equator. Considered use of daylight for subject matter such as architecture and landscapes
calls for planning, patience and the luck of getting all the aspects you need together at one time.



Supplementing uneven existing light. (a) Correctly exposed for the daylight-lit parts of the room, using 1/60 at /8.
(b) Flash bounced off ceiling above the camera set to autoflash exposure. Result has overlit foreground. (c) Flash positioned as per (b)
but set on manual mode and reduced to one-quarter the correct power. Exposure settings as per (a). Result shows realistic balance of
4.1 daylight/ flash

The varied character of natural daylight is often an important feature in pictures shot outdoors:
the orange tint of a setting sun can add to the impression of an evening atmosphere if it is a
realistic impression that you want to achieve.
Supplementary daylight. Often when you are working with existing light you will need to
modify it in some way. When shooting a black and white portrait outdoors, you may find direct
sunlight too harsh and contrasty, but the light changes completely if you move your subject
into the shadow of a building. However, this can give an unacceptable blue cast with colour
photography, so it may be better to remain in sunlight but work near a white wall, or have a
reflector board (p. 153) or even just a newspaper to return light to the shadow side. Another way
to soften harsh shadows with close subjects such as portraits is to use a diffused flashgun on
the camera. Since the latter is likely to be a battery-operated flash unit you cannot see the effect
created unless you are using a digital camera or shooting instant picture material (see ‘Fill-in
flash’, p. 259), and results have to be worked out by careful calculation of exposure.
Supplementary light is often necessary when you shoot an architectural interior using
existing daylight. There may be excessive contrast between views through and areas near
windows, and the other parts of a room. You can solve this by bouncing a powerful light source
off a ceiling or wall not actually included in the picture, to raise shadow-area illumination to a
level where detail just records at the exposure given for brighter parts (Figure 7.24).



This artificial light source might be portable QI
lamps or a flash unit. If you are shooting in colour,
ensure any tungsten supplementary lighting is filtered
to match the daylight, and be careful not to bounce off
tinted surfaces such as coloured walls. Sometimes a
dimly lit interior can be ‘painted with light” to reduce
contrast, by moving a lamp in a wide arc over the
subject during a long exposure.

If you are looking for an even light source in your
photograph, mixtures of existing light sources which
have different colour temperatures can be a problem
when shooting in colour. You may be able to switch

off, or screen off, most of one type of illumination and
Mixed lighting. Mass celebrated yp

at a tungsten-lit altar, with daylight illuminating use the correct film or filter for the other. Otherwise

the surrounding interior. In this instance the best decide which of the two kinds of lighting will look least
compromise was to shoot through an 80A, blue
filter onto daylight film (see p. 213) or use tungsten-
balanced film if available. Either gives this result
showing the key area in the correct colour, but an best shot on daylight-balanced film. The warm cast this
exaggerated blue cast elsewhere. On daylight film gives to tungsten-lit areas is more acceptable than the
without a filter the central area would reproduce as
orange, and the surroundings the correct colour

unpleasant if uncorrected. A scene lit partly by daylight
and partly by existing tungsten lighting often looks

deep blue that daylight-lit parts will show on tungsten-
balanced film. However, much depends on what you
consider the key part of your picture (see Figure 7.25).

If you are working in the studio, or some other area where you have complete control, try to
build up your subject lighting one source at a time — each unit should have a role to play. It is
useful to keep the camera on a tripod so you can keep returning to it to check results from this
viewpoint every time you alter the light.

Starting from darkness, switch on your main light (soft or hard) and seek out its best
position. If you are just showing a single textured surface — such as a fabric sample, or
weathered boarding — try a hard light source from an oblique direction. By ‘skimming” the
surface it will emphasize all the texture and undulations. But take care if this means that one end
receives much more light than the other — move your light source farther away.

A single hard light will probably exaggerate dips in the surface into featureless cavities.
Also, if the picture includes other surface planes at different angles, some of these may be totally
lost or confused in shadows. One solution is to introduce a second or “fill” light, but if this creates
a second set of hard shadows the scene will tend to look ‘staged” and theatrical, because we are
rather conditioned by seeing the world lit by one sun, not two. To avoid this try adding very
diffused light — perhaps just ‘spill light” from the first source bounced off a white card reflector -
sufficient to reveal detail in what still remain shadows. The reflector will have to be quite large,
and probably set up near the camera to ensure it redirects some light into all shadows seen by
the lens. If you cannot produce enough fill-in in this way, try illuminating your reflector card
with a separate lighting unit. Another approach is to change your harsh main light to something
of softer quality, perhaps by diffusing it.



Complex still life arrangements can be illuminated to reveal forms without confusing shadows by using a large diffused
light source across the top and side of the set. Here, a window light from top left is used with a second diffused light from the right

If your picture contains a more distant background, you can light this independently with
a third source (maybe limited by barn doors) so that the surface separates out from the main
subject in front. Again, be careful not to spread direct light into other areas, if this creates
confusing criss-cross shadows. In fact, when you have a great mixture of objects and separate
planes to deal with in the same picture, there is a lot to be said for using one large, soft,
directional light source (i.e. from one side and/or above). This can produce modelling without
excessive contrast or complicated cast shadow lines, giving a natural effect like overcast daylight
from a large window or doorway (see Figure 7.26).

Much the same kind of build-up can be applied to formal studio portraiture. Decide
viewpoint and pose, then pick the direction of your main light, watching particularly for its effect
on nose shadow and eyes. With a ‘three-quarter” head shot (Figure 7.27) think carefully whether
the larger or the smaller area of face should be the lighter part. Consider how much, if any,
detail needs restoring in shadows by means of a reflector. If you want to stress an interesting
outline you could light the background unevenly, so that darker parts of the sitter appear against



Left Centre

Right

Lighting build-up. Left: One diffused flood main light from the side the sitter is facing. Centre: A second flood added to
lighten one side of the background and pick out the head outline by ‘tonal interchange’. Right: The farther addition of a large matt
white reflector board softly fills in some shadow detail

the lightest area of background, and vice versa. It is often a good idea to light backgrounds
completely independently as it allows you much greater control.

You could even add a farther low-powered or distant spot to rim-light hair, shoulders or
hands from high at the rear. However, there is a danger of so-called overlighting which puts
your sitter in a straitjacket. He or she cannot be allowed to move more than a few inches for
fear of destroying your over-organised set-up, and this can result in wooden, self-conscious
portraits. The more generalised and simple your lighting, too, the more freely you can
concentrate on expressions and poses.

The build-up approach to lighting applies equally to tungsten units and flash sources.
Studio-flash modelling lamps will show you exactly what is happening at a comfortable
illumination level, changing only in intensity when the flash is fired. (See also flash exposure

technique, p. 258.)

Special subjects

The main aim when copying flat-surfaced originals such as photographs and drawings, is to
create totally even lighting free from reflections off the surface of the original. Figure 7.28 shows
the best way to approach this, using two floodlights at about 30°, each directed towards the far
edge of the subject. Black card around the camera will prevent its shiny parts reflecting and



Flat-on lighting set-ups. Left: Set-up for copying artwork, etc. Lamps are at 30° to subject's surface, distanced at least
twice the width of the artwork and directed towards its opposite edge. Black card near camera blocks reflections. Centre: Coins on a
black card photographed through (G) thin glass at 45° (see diagram, right). The camera lens (C) looks down the same path as the light
from the lamp illuminating the subject (S)

Example of copy work by Gordon McDonald from the Rat Archive, made in collaboration with artist Catherine Moriarty.
Gordon used the copying technique to document all the materials that had been used by a rat to build its nest in Catherine’s New York
apartment

showing up in your picture (Figure 7.29). With care even pictures framed under glass can be
copied this way. (See also polarizing filters, p. 225.)

Note that this basic setup is also very useful for lighting backgrounds where you want good,
even, flat illumination. Unless the background is highly reflective, you can increase the angle of
the lights to about 45°.

Sometimes in extreme close-up photography you want flat-on frontal illumination to light
every tiny detail of a coin, etc., or some recessed item such as a watch mechanism or electronic
layout. A ring flash is sometimes the answer, but you can also work with a piece of clean, thin,
clear glass set at 45° between lens and subject. A snooted spotlight or similar hard light source



is directed at 90° from one side so that it reflects off the glass and is directed down on to your
subject, sharing the same axis as the lens (see Figure 7.28).

Glassware, etc., is often best lit from the rear. Either use a large white background spaced
behind the objects and direct your lighting evenly onto this, or direct lights onto the glass from
the sides or rear so that the background remains dark. The former gives a dark outline to the
glass against a predominantly light ground. The latter produces a white outline against dark. If
the glass has a glossy surface you can suggest this quality by adding a rectangular-shaped light
source from near the front, simply to appear as a window-like reflection.

Subjects with mirror-like surfaces such as polished silver or chrome bowls, spoons or trays
impose special problems (Figure 7.30). They tend to reflect the entire studio in great detalil,
confusing their own form. You can treat them with an aerosol dulling spray (either from
specialist photographic suppliers such as Tetenal or use simple hairspray) but this may suggest a
matt rather than a polished finish and can damage objects. Often the best approach is to enclose
the subject in a large, preferably seamless, translucent ‘tent” such as a white plastic garbage

bag or sphere, or improvised from muslin or tracing paper. Cut a hole just wide enough for the
camera lens to peer in, remembering that the longer its focal length the farther back it can be,
giving a smaller and more easily hidden reflection. Illuminate the outside skin of the tent using
several floodlights, or move a single lamp over this surface, painting it with light throughout an
exposure time of several seconds (Figure 7.31).

Lighting simple glassware. Left: Using a separately lit white surface some distance behind the glasses to get a silhouette
effect. A spotlight, shielded from the glasses direct, illuminates white card to reflect soft highlights, suggesting the roundness and sheen
of the glasses. Right: The same set re-lit to give a more delicate, luminous look to the glass. Grey card covers the background seen by
the camera, and soft lighting is directed through the glasses from side and rear. A frontal reflector board returns some light to help
reveal form and surface



‘Tent' lighting. For this shot of highly reflective silver tableware a large sheet of tracing paper formed a canopy over the
set, and was evenly illuminated from above by floods. In this instance, to prevent dark reflections, the camera was shielded behind
white card, leaving a hole for the lens
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Organising the

picture

This chapter is concerned with composing the image of your subject as a picture. It deals with
recognizing and exploiting visual features of scenes and framing them up in the strongest
possible way.

Sometimes a photograph has to be composed in an instant, as some fast-changing action
is taking place, so that exactly what you include and how it looks is changing every fraction of
a second. Or your picture may be constructed quite slowly, as with a still life shot painstakingly
built up item by item. Most photography lies somewhere between these two extremes, but
whatever the conditions there is always the need to make decisions on picture structuring.
Basically you have to pick out, from a mixture of three-dimensional elements, an image that
works in two dimensions (perhaps translated into black and white too) and enclosed by corners
and edges. You need to develop a way of seeing the world through the camera.

A photograph can be successful on different levels and in different ways: if you want to
make a picture that is strong enough to go on the wall (at home or in a public place) or on to the
page of a magazine or book then you will want it to express or interpret more than if you were
actually there — you should aim to transform the subject in some way. To achieve this you need
to be a good organiser — being in the right place at the right time with suitable equipment, and
perhaps an assistant/collaborator, props, models, lights, etc. You should also understand your
technique — best use of perspective, lighting control, depth of field, exposure, etc. But perhaps
above all you need the ability to know when all the visual elements look right and ‘hold together”
in a way that gives an outstanding visual result.

Often composition means simplifying from chaos, having a picture structure that is balanced
and harmonious. Sometimes you may want the opposite, choosing imbalance and awkwardness,
a kind of off-beat confusion which is the point of the picture or the way you decide to interpret
the subject. Sometimes you might move things within the picture frame, or perhaps you will
move around the subject with your camera until you have the right point of view. Picture
structuring is very subjective — open to individual style and original interpretation — so there are
strong arguments for not having rules of composition. However, long-established guidelines
are still very valid and often used to make successful pictures — it is worthwhile trying to achieve
taking a conventionally composed image before trying to invent your own rules (it is difficult to
be a revolutionary until you know what you are revolting against).

Noticing subject features

e tend to take the things around us for granted. There is too little time to spare. It is
easy to get into a state where we no longer really look at objects, but just accept them
for what they are or do. Have you really examined that bowl of fruit, the arrangement



of your living room, or what goes on in your front garden? Imagine that you have just arrived
from another planet and, having never experienced these items before, set out to evaluate
them. Try jotting down the list of basic visual qualities you notice about the bowl of fruit, for
example. It has its own particular shape; it may have texture, pattern, form, and colour and
tone values. Think about the background story to the subject — the bowl may contain particular
types of fruit, purposefully selected; some of it might be old or it may have only just been
bought.

Every subject has individuality in this way and everybody can form their own analysis,
deciding which are for them the strongest visual features, the ones they want to emphasize when
taking the picture. There are no academic ‘rights” and ‘wrongs” about such an assessment. It is
personal to you — an opening to express feeling as a photographer, not just pointing and clicking
without thinking.

Like most people you are probably stimulated by a change of environment — a trip abroad,
or just a visit to an unfamiliar building. Here you are seeing new things, therefore making new
evaluations. After a while the environment becomes commonplace; objects are accepted and
grow less interesting. A young child examines (looks, bites and presses) each new material it
meets, naively making an analysis — hard or soft, rough or smooth. A good photographer retains
this ability always to look freshly at the visual content of what is in front of their lens. A good
photographer is also naturally inquisitive and will have discovered something about their subject
that has inspired them to be interested in it. A good starting point for re-inventing your style of
photographing is to take a new point of view; see Figure 8.1, for example.

The humour in Elliott Erwitt's visual pun is partly the subject itself, but comes mostly from his clever use of viewpoint, which
exploits shape, scale and cropping



A bold shape or outline is one of
the strongest ways of singling

out an object or person, giving

it or them a sense of separation
from their environment. This

kind of separation can be done
dramatically using a silhouette or
a shadow. A shape can be just a
single item, or formed collectively
by a mixed group of objects. In
Figure 8.2 it is the shape of the

hat and wearer’s face that gives
this portrait its stark framework.
Having several strong shapes in an
image invites comparison, and may
relate otherwise quite dissimilar
elements, as in Figure 8.13.

One way of repeating shape
is by hard, cast shadow. This can
produce interesting variations, as
when shadow falls on oblique or
undulating surfaces. Hard sidelight
may cast the shadow of one

elevation of something alongside another
(for example a face-on portrait with a
profile shadow cast on a nearby wall).
Shadow shapes also tell you about things
outside your picture area (Figure 8.6).

The best way to stress shape is

through your viewpoint and lighting. Use
both to simplify and isolate subject outline
against a contrasting, preferably plain,
tone. Shallow depth of field will also help
you disentangle shape from background

details. If you are working digitally
you will be able to add shadows and

silhouettes in the post-production stage
using photo manipulation programs.

Texture is concerned with surface — for
example, the tight smooth skin of an

"An Eastern Texan', Russell Lee’s documentary portrait, works
strongly through its use of a bold, simple shape, and the subject’s direct
relationship to the camera

This portrait of the Dutch Christmas character Black Pete
uses the square frame to help contain the subject in a dignified and
apple, or the pitted surface of corroded painterly manner



metal. It can vary in scale from the rugged contours of a distant mountain range to a brick in
close-up. The visual appearance of texture suggests the character of particular materials, and
reminds you how they would feel to your touch. Skin and fabric textures can be highlighted if
your photograph is very detailed; they can also be simplified and details removed especially with
strong lighting. Subjects containing a rich mixture of textures are especially rewarding because
of the ability to contrast one surface with another.

Figure 8.5 shows that textures are best revealed by oblique lighting from the side or rear.
Unless you are dealing mainly with a single surface, try to work in lighting which is not excessively

(a) The natural lighting on this close-up image highlights all the texture in the paint and on the wall surface. (b) Flashlight
from the side helps to highlight the texture of the graffiti cut into the tree in this photograph by Natasha Caruana



contrasty, to avoid
empty distracting
shadows. To suppress
texture use either
predominantly frontal
lighting, or backlight
which throws the
subject into total
silhouette. Again you
would be able to create
some of these effects
digitally after the
photograph has been
taken (see Chapter

14 where digital
manipulation techniques
are discussed).

Pattern is appealing
to the human eye,
whether repetitive and
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Shadows can be used to suggest and exaggerate an invisible presence as in this

formal, or irregular self-portrait by Christian Nolle

and off-beat (Figure
8.7). So by finding
and exploiting a visual pattern
in a scene you can create a
point of interest. Using digital
manipulation, patterns can be
created out of almost any image
by a simple process of copying
and repeating (see Chapter 14).
Pattern can be created by
a number of different things:
shadows, textures, plant forms,
multiples of shapes, or groups
of people. Strong patterns, the
kind you find in rows of houses
or displays of goods, when
photographed from the right
angle can give you a very formal
image where everything appears
ordered and repetitive. You
can experiment with viewpoint,

Pattern is often created by a mixture of actual forms and cast
shadows. Light travelling through the window (behind this plant leaf) passes
through a net curtain throwing a shadow of its pattern onto the leaf of the indoor
plant
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Jack Delano’s very careful choice of viewpoint for this shot of Stonington, Connecticut, divides the frame into three bands
of pattern. Flat-on lighting also contributes greatly in setting the relative values of fence and sky. Instead of receding, the picture seems
all on one flat plane

focal length, lighting and use of filters to help exaggerate your pattern. There are no ground
rules for lighting. Sometimes three-dimensional subjects, harshly side-lit, create a bold pattern
of shadowed and lit areas. Sometimes shadow is cast all over your subject from an unseen
patterned element, disguising true shapes. In other instances soft, frontal illumination is best
to show detail and suppress confusing texture in what is turned into mainly two-dimensional
pattern (Figure 8.8).

Patterns are like musical rhythms which you can use as either dominant or background
features of your images. They can help organise, or disorganise (if disrupted), the formal aspect
of your photograph. In a sense every photographic image has a pattern to it — colours or tones
alone can create patterns (see Figure 8.9) and it is through this patterning that the viewer makes
sense of the image.

Form is to do with an object’s volume and solidity. It can be shown in two-dimensional
photographs through tone gradation (shading), although shape contributes greatly too. A
photograph can include a single form, a number of forms or, occasionally, no forms at all



(as in the case of the empty
landscape). Forms are
everywhere: they include things
as diverse as the human figure,
the monumental form of a
giant boulder, or the minute
form of a grain of salt. Forms
range from the everyday
objects found in a kitchen,
curvaceous and sharp, or the
flowing curves of a simple
vegetable (see Figure 8.10), to
the more complex geometric
structures of buildings. Some
dramatic-looking forms are

transient and not really solid at

all: storm clouds, waves, or the Colour from artificial street lighting reflected off trees helps to create a
briefly held form of wind-blown strong, menacing patterning effect with the branches against the night sky. From the
washing are all of this type. series ‘The Forest’ by Paul Seawright
Learn to recognize form in
objects irrespective of their actual
function. A pile of old oil drums or
a simple crumpled ball of paper can
be as interesting and inspiring to
photograph as a beautiful horse or
a superbly designed object. Often
this is the challenge — to make
something that seems ordinary
and familiar to others take on a
new intensity of appearance. It is
handled through your use of camera
angle, perspective, lighting and the
qualities of your final print.

Thinking about colour and tone
values is vital in order to develop
an understanding of composition;
colour and tone both contribute

greatly to emphasis and to mood.

Since the mid-1980s colour o o L

Form revealed by sympathetic lighting and richness of tone
photography has been fully accepted preserved in exposure, development and printing. Edward Weston took this
as an artistic form alongside black famous photograph of a pepper softly lit by daylight



Dark, sombre, black and white tones set the low-key mood of Bill Brandt's 1930s view of Halifax. (This documentary shot is
often printed as a fine-art image with the top half much darker, and road and railway highlights picked out with chemical reducer, p. 331)

and white photography. In the 1960s and 70s photographers such as the Italian, Luigi Ghirri and
the Frenchman Francois Hers, pioneered the use of colour in their very modern looking images
of everyday life. Prior to this most colour photography was made for commercial purposes only;
the innovative commercial photographs made by the John Hinde studio in the 1950s and 60s
have been very influential for contemporary photographers (Figure 8.12). The relationship of
object colours themselves, plus any predominant colour in the lighting (due to surroundings or
the light source itself) can assist in creating a particular atmosphere (Figure 8.16). Colours close to
each other in the spectrum tend to blend, while widely separated colours contrast (Figure 9.24).

Colour scheme is important too. Muted colours give an overall feeling of flatness or
softness, whereas high contrast colours are vivid and shocking (see Figures 8.43b and 8.14).
Notice how any element with a contrasting colour, or forming a small area of intense colour
among muted hues (see Figure 8.15), will appear with great prominence; remember it may lose
this emphasis in black and white. Unwanted areas of colour can be subdued by cast shadow or
shot against the light, or simply obscured by some close foreground object.



Butlin's Ayr Lounge Bar and Indoor Heated Pool (Ground Level) Elmar Ludwig © John Hinde Ltd (circa 1970)

Different types of film all have different colour balance and tone; for example high-speed
colour films are grainy and have a soft or subtle colour range, slow-speed colour films give
brighter colour with more contrast, while amateur colour films are quite different also from
professional colour films and tend to be more vivid. Many colour photographers expose their
colour film in their own personalized way in order to achieve the colour result that they want:
over-exposure of colour negative film is common, particularly when working indoors or when
wanting good shadow detail. Figure 8.43(a,b) (p. 192) shows different exposures used by
different photographers to achieve their own particular desired affect. Different makes of film
have different characteristics; for example some colour films are warm, some cool and some
neutral. You should test different films until you find one that suits you. Most film manufacturers
provide descriptions of each of their different films, giving suggested uses (you don’t have to
follow these, just use them as guides for what the film is like).

The range and distribution of tone values (scale of greys) contained in a scene has its own
effect on mood. Large areas of dark are easily associated with strength, drama, mystery and
even menace. Scenes that are predominantly light in tone suggest delicacy, space and softness.
You can exaggerate tonal values in a picture, especially in black and white photography (because
colours are not then distorted too). Use their influences to help set the scene constructively.

If the lighting is contrasty you have the option of showing your main subject in a small
lighted area and setting exposure only for this (p. 248) to give the rest of the scene a ‘low key’
effect. Or, if the subject can be in a small area of shadow and you expose solely for this instead,
lit parts become bleached out, helping to give ‘high key’. Remember to choose a viewpoint or



The shapes in this photograph, by Susan Lipper, from the series ‘Grapevine’, echo one another — the lampshade, the oval
photo mount and the cowboy hat all bounce off one another and encourage the viewer to make connections between the objects in a
humouous way

Martin Parr's use of vivid colour in this photograph from the series ‘Common Sense’ is achieved through a combination of
low speed amateur colour film and flash lighting



ORGANISING THE PICTURE

Figure 8.15 This photograph taken in Les Landes, France, shows how the light before a storm can really pick out and highlight certain
colours, even when they are a really small element within the whole image

arrange the subject so that the main tone of background and foreground help along the scheme
of your shot. Colour filters on black and white film can help too (Figure 9.27), by darkening
chosen coloured areas, such as blue sky.

Notice how the distribution of tone values adds to your impression of depth and distance
too, especially with landscape (see Figure 8.16). Atmospheric conditions often make objects
look paler in both tone and colour with distance. Overlapping hill folds, trees, buildings, etc., at
different distances appear like a series of cut-out shapes in different tones — an effect known as
aerial perspective.

Movement

Movement is very apparent to the eye (even at the extremes of our field of vision we are highly
sensitive to movements, probably for self-preservation). Fast movement makes subjects appear
like streaky shapes, especially if they are close. Looking from the side of a moving vehicle,

for example, close parts of the landscape whizz past while the horizon moves hardly at all.
Movement seen against other movements in differing directions gives a sense of dynamic action,
excitement or confusion.




Aerial perspective. The visual impression of distance given by changing tone values is a powerful feature of this shot of
Loch Shiel, Scotland, by Hunter Kennedy

In still photography, movement is highly subjective. Images on the move often record as
unfamiliar forms and shapes, not as when you were watching the subject at the time. This is
because the exposure onto film was much longer or shorter than the eye’s own perception
of events. Fast movement can be frozen, like the basketball player in Figure 8.17 or like the
movement of a fairground wheel (Figure 8.18) can appear as if speeded-up. Eye and brain read
such images of movement against our experience of the relationship of blur to speed. You can
similarly deceive the viewer about speed and degree of movement by panning (Figure 8.19)
or zooming. Since movement and time are so closely linked, a sequence of frozen images like
frames from a movie or a comic strip also reads as action. Try making a series of closely related
images which show changes only in the position of figures against the same background detail.
Presented as a panel of matched prints they read as actions and movement happening over a
period of time. Alternatively, a whole bunch of sharp or blurred images can be superimposed
within just one frame. The more numerous the overlapped images, the more movement seems
to be taking place. Bear in mind too that even though you shoot a picture to show frozen action
it can later be digitally manipulated. The computer allows you to multi-superimpose, or add a
controlled degree of blur to imply subject movement in any direction you choose (see p. 368).

Using flash lighting with a moving subject can also be interesting (see Figures 8.20 and 8.21);
in the UK this is called flash blur and in the USA it is referred to as shutter drag or second curtain
sync. Flash blur/shutter drag is created when your shutter speed is set fairly low and you are
photographing a moving subject with flash. The effect is dependent on how fast your subject is
moving and how slow the shutter speed is set. The flash freezes the subject for 125th of a second
or less at the moment that it fires.

Note that different effects are created when the flash is fired at the beginning or the end of the
exposure. Most cameras fire the flash as soon as the shutter opens, and any blur caused by a moving



This photograph by Roger Bool captures Canadian basketball player Joey Johnson going in for a basket against the USA in
the finals of the Wheelchair Basketball Gold Cup World Championships 2006. It was shot using a 70mm, 2.8 L lens exposed at 1/200th
of a second. The film speed was 1SO 800

object will appear in front of its sharp flash-lit image. Some cameras allow you to set the flash off
just before the exposure ends (so-called second curtain sync), which results in the flash exposure
occurring after the blurred image has been formed. The result is a flash-lit image with motion blur
behind it — a bit like the ‘whizz lines” used by cartoonists to suggest motion (see Figure 10.3).

Most of the subject features discussed so far have been concerned with narrow physical
detail. Shape, texture, colour, etc., all have a combined effect on the appearance of things,
to be stressed or suppressed according to their interest and importance. But these are only
components of your photography’s much wider content and meaning.

Meaning can be simple or highly complex: it is determined by content and how this content
has been photographed. Meaning changes with time: straightforward portraits may appear



relatively ordinary when
they are taken but looked
at twenty years later they
can become a fascinating
document on the style of
the time and therefore
valuable documents (see
Figure 8.22). Meaning
can be created in
numerous ways: a simple
juxtaposition of objects, in
a single image, will create
a narrative; equally, a

%ﬂ%ﬁﬁg T \ _ meaningful story can be
Moving fairground rides take on new dynamic forms when spread and blurred created through editing
by an exposure several seconds long. Having the camera firmly supported records stationary together a series of
objects sharp, to contrast the exaggerated movement and give a spectator's-eye view photographs. The classic

documentary picture story
is composed of a series of images that build upon one another, letting the story unfold; some of
the photographs in a picture story will be powerful single images and some will be useful linking
images.

Objects can have many meanings from obvious literal meanings through to more complex
ones that may have been invested in them through historical stories, see Figure 8.4 for example.
They can also have meanings that are personal to you. If you want your audience to understand
the meaning of your picture you must make sure that you are photographing your subject in a way
that conveys this meaning. Gestures and expressions can also give meaning to a picture: capturing
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Panning a moving subject. The cyclist, right, had 1/15s exposure while the camera was smoothly panned sideways as
shown above. Start the pan early to achieve a swing of the right speed when the shutter is released (S) and then follow through. Notice
how in the foreground and background vertical details disappear and horizontal highlights spread into lines. The picture gives an
impression of moving with the cyclist. In bright light, shoot with slow film and stop down fully; you may also need a neutral density filter
to avoid over-exposure at this slow shutter setting



Pierre Stoffel made this photograph on a long exposure using a portable lighting kit. The photograph shows paparazzi
photographers at work and their flashlights also help to light the image

Bruce Gilden photographs his subjects as they move either towards him or across the frame in the streets of New York.
The effect of flash blur reinforces the movement



Daniel Meadows' portraits were taken in 1974 (left) when he travelled around Britain in a double-decker bus. The
portraits came to prominence when they were published in National Portraits in 1997. Later, in 1995 (right), he was commissioned by a
national newspaper, to trace his ‘70s subjects and re-photograph them

a strong expression in a conversation reveals something about the relationship between people
(see Figure 8.25). Often meaning can be communicated quite simply through a straightforward
choice of viewpoint, like Figure 8.1 (Elliot Erwitt) and Figure 8.23 by O Zhang, who uses a low
angled viewpoint to create an unusually powerful portrait of a child. Sometimes (and this is usually
more challenging, for the photographer, and interesting for the final viewer) it operates through
subtle use of symbols. For example the Sphinx in Figure 8.4 might suggest ruination and decay,
history and mythology. Use of ‘old against new” can say something about ageing, irrespective of
your actual subject.

Choices of content are opportunities to express concepts and emotions and/or to impart
information about something. Meaning is also invested in a photograph through its title or
caption, or the story that accompanies it. Look at the difference between the captions used with
photographs in magazines and the titles accompanying photographs on a gallery wall. Some
artists have become known for using text in their images; this is generally referred to as ‘image-
text-based” work, you can find examples of this in the work of Canadian artist Ken Lum and the
American artist Barbara Kruger.

Visual communication, whether based on symbol, metaphor, or simply ‘gut reaction’,
is central to photography. Develop your ability firstly to notice and then select basic subject
qualities that best help you to make statements — rather like choice of words.

Try creating meaning in single images (see Figure 14.1 by Jeff Wall) and then in a series of
images (as in a classic photo-journalistic story). Pick something you feel strongly about, perhaps
an environmental or social issue. Then build up a volume of work, with pictures that strengthen
each other. The total can be a visual statement with powerful meaning. Look out for examples of
the work of individualistic photographers such as Sally Mann, Martin Parr, Cindy Sherman or
Phillip Jones Griffiths, who have each pursued (very different) obsessions through the content
and meaning of their pictures.



0 Zhang uses a low point of view to create power in her portrait of a child in Horizon 22

Structuring pictures through the camera

ou can only go so far in looking at the subject direct. Picture composition must be done

looking through the camera, because this brings in all kinds of other influences. Some are

helpful, others less so. With digital cameras and Polaroid backs you can see what your
chosen composition looks like before you click the shutter. This is very useful when dealing with
commercial clients and art directors or if you are particularly unsure of what you want in the
frame. Many photographers who use medium or large format will use a Polaroid back and test
the composition and exposure with instant film first. Increasingly, digital cameras are taking
over from the Polaroid backs.

The most obvious change is that you now have to work within a frame with distinct edges,
corners and width-to-height ratio. The viewfinder or focusing screen is like a sheet of paper
—you don’t have to be able to draw on to it, but you must be able to see and structure pictures
within its frame and give due thought to balance and proportions of tone or colour, the use of
lines, best placing of your main feature, and so on. Some viewfinder systems make composition
much easier than others. A poorly designed direct-vision finder, or the upside-down picture on



LANGFORD'S BASIC PHOTOGRAPHY

Figure 8.24 Use your hands, or
a colour slide mount, to estimate
how a scene will look — isolated
and composed within a picture
format. Position your eye the same
distance from the slide mount as
your camera lens's focal length to
see how much is included. Alter
this distance to preview other focal
lengths

a view camera screen, takes more time and practice to ‘compose
through’ than the view-finding optics of a modern SLR camera.

A digital camera with viewing screen provides the clearest way

of viewing your picture before it is shot; it also gives you the
opportunity to shoot more photographs and so giving a greater
chance of getting the picture you want, particularly in fast-moving
situations. The digital camera viewing screen can also be used to
show potential clients: it gives such a clear view of the image, but
beware - it is usually one or two stops out in terms of exposure, so
the final quality may be slightly different.

Using your camera as well as your eye means too that you
add in all the techniques of photography, such as shallow or deep
depth of field, blur, choice of focal length — usually to strengthen
rather than detract from the points you want to make.

Proportions

Most cameras take rectangular pictures, so your first decision
must be whether to shoot a vertical or a horizontal composition.
Sometimes this choice is dictated by the proportions of the subject

Figure 8.25 The expressions on the faces of these women suggest how they are feeling while chatting with each other



Tajresh, Iran at night, a picture by Afshin Dehkordi 2007, is structured through its viewpoint and side lighting to give a
strong horizontal flow linked to the blurred city lights in the background through colour

itself, or by how the result will be used (horizontal format for TV or computer screen, vertical to
suit a show-card layout or magazine cover). Often, however, you have a choice.

Of the two formats, horizontal pictures tend to be easier to scan, possibly because of
the relationship of our two eyes, or the familiarity of movie and monitor screen shapes.
Horizontal framing seems to intensify horizontal movements and structural lines (Figure 8.26),
especially when the format is long and narrow. In landscapes like that in Figure 8.16 it helps
increase the importance of skyline, and in general gives a sense of panorama, and of stability.

Vertical pictures give more vertical ‘pull’ to their contents. There is less ground-hugging
stability, and this can give a main subject a more imposing, dominant effect. Vertical lines are
emphasized, probably because you tend to make comparisons between elements in the top and
bottom of the frame rather than left and right, and so scan the picture vertically.

Square pictures are entirely different and conventionally the square is used as a portrait
format. Each corner of the square format tends to pull away from the centre equally, giving
a balanced, symmetrical effect. Many photographers will avoid the square format but when
used successfully it is very effective. Movement is particularly difficult within the square
but Figure 8.28 by Anthony Haughey shows how the square format can be used to create a
dynamic effect and a sense of movement within the frame. Portraits such as that in Figure 8.3
really gain strength from the way that the format holds the head and shoulders tightly in the
frame.



Frames within frames. Reflected in this mirror the family is grouped within one shape, placed beside the food on the
sideboard like a picture in a frame. Mirrors, windows and doorways are all useful devices to relate one element to another

You are of course not always restricted to a particular picture shape by the height-to-
width proportions of your subject. A predominantly vertical subject can be composed within
a horizontal format, sometimes by means of a ‘frame within the frame” - showing it within
a vertical area naturally formed by space between trees or buildings, or through a vertical
doorway, window or mirror. It is also possible to crop any picture to different proportions
during enlarging, producing either a slimmer or a squarer shape. Digital images can be cropped
both in camera using the crop function/mode (not all digital cameras, mostly lower end of the
market models, do this) or in post-production.

For many years some leading photographers felt strongly against any such ‘manipulation’,
even to the extent of printing a thin strip of the film rebate all round the frame to prove it
remains exactly as composed in the camera. Today with the mass development of digital
imaging and manipulation these ideas have largely been left behind and it is believed by many



Anthony Haughey really uses the whole space of the square frame for his vivid portrayal of Irish family life, and despite
the hectic action he always contains everything within the frame

that keeping every picture to camera format proportions is monotonous and unnecessary.
Professionally you may often have to produce results to proportions strictly imposed by a
layout.

Your combination of subject and the camera’s viewpoint and framing often divide up the picture
area into distinctly different areas of tone, colour and detail. Frequently these are the shapes and
proportions of objects themselves, but sometimes they are formed by the way edges of the frame
‘cut into” things: a cropped building or person. Think of these ‘parts” as areas or bands of tone,
pattern, colour, etc., which to some extent you can alter to different proportions, move around,
and make to fill large or small portions of your picture, all by change of viewpoint or angle; this
in turn affects meaning too.

The main division in a scene might be the horizon line, or some foreground vertical wall
or post which crosses the picture, or even the junction of wall and floor in an interior. With a
distant landscape, for example, tilting the camera will shift the horizon, and might alter your
picture content from the ratio one part sky:three parts land, to the reverse (see Figure 8.29).
When most of your picture is filled with dark land detail there is an enclosed feeling, and the
added foreground makes scale differences and therefore depth more apparent. With most of the
picture area devoted to sky, the impression is more open and detached.

A central horizon, dividing the picture into two halves, splits the picture into areas of
equal weight with neither predominating. Much depends on the range of shapes, colours and
tones in each half. Complete symmetry is unusual in analogue photography and when used
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it creates a strong overall
pattern, often surrounding
and leading to a centralized
main subject. Photographers
who use digital manipulation
are freer to create repetitive
pattern through building up
repetitions of symmetrical
shapes. Figure 8.30 is an
example of repetitive pattern
created through digital
manipulation: cutting, copying
then pasting (the original
image was a miniature section
of a flower).

The best placing of

— e ' divisions depends on the
Figure 8.29 This photograph of an aeroplane taking off from Heathrow airport is
dependent on a low viewpoint to create the imposing relationship between the plane
and the settee colour, and pattern of detail

weight of tone, strength of

they produce in different

parts of the picture. One
approach is to go for a balanced
effect where weight of tone
allows the centre of the picture
to ‘pivot” like a set of scales, but
without being monotonous and
over-symmetrical. On the other
hand, a picture intentionally
structured to appear imbalanced
can add tension and will stand
out amongst others. A slight
movement of camera angle can
create an extraordinary sense of
chaos; in Paul Reas” photograph
from the series I Can Help it

Figure 8.30 Repeating an image using digital manipulation tools can create an seems like the world is slipping
interesting patterning effect

away from us (Figure 8.31).

Line

The use of strong lines in any photograph can help draw attention to certain subjects or features

and this could improve the composition. They also have an effect on the atmosphere of a picture.
Lines need not be complete outlines but a whole chain of spaced or overlapping shapes

— clouds, hedges, a blurred movement, a background shadow — which your camera’s single

viewpoint sees as attached or linked together. In fact lines occur wherever a clear boundary



occurs between tones or colours,
with strongest lines where
contrast is greatest. Subject
lighting is therefore influential.
Lines can help to hold things
together or push them apart; they
can affect the sense of movement
or stillness in a landscape;
connect a group of disparate

still life objects; or relate/separate
things in different parts of the
frame (see Figure 8.32).

The general pattern of lines
in a picture has an interesting
influence. Well-spaced parallel
lines and L shapes have the most

) ] In his series / Can Help Paul Reas shoots at an angle to create a
tranquil, stable effect. Triangles, chaotic scene where shoppers appear to be slipping off the edge of the world
broad ovals or S shapes seem

to offer more ‘flow’,
encouraging you to view
the picture more actively.
Pictures with long, angled
converging lines (formed
by steep perspectives, for
example) rapidly attract
your eye to their point of
convergence. A mass of short
lines angled in all directions
helps to suggest excitement,
confusion and even chaos
(Figure 8.33).

Why we experience
these reactions probably has
a scientific explanation. Use
them constructively. If you
want a dramatic, powerful
image, shoot it from a
high or low angle, with
steep perspective and bold
contrasts. If your intention is
to create a soft, gentle picture
the same approach would be

Linear flow. Thanks to the camera’s single eye, lines can be built up
within a composition from a whole chain of different objects at various distances. Fay
Godwin shows this marker stone on the old Harlech road from a viewpoint, which links
tones will be more effective. it into criss-cross stone walling spanning the Welsh hills

destructive; instead, flowing
open shapes and graduated



Osamu Kanemura observes the chaos of power lines in a Japanese city street from the series Today’s Japan

Top: The so-called Rule of
Thirds. Dividing each side of the frame by
three and drawing intersecting lines forms four
alternative locations for strongly placing the
main subject. Bottom: The classic golden mean
of ideal proportioning (for the format itself or
composition of subject areas within). Starting
with a square, a line drawn from the centre of
one side to an opposite corner becomes the
radius of an arc. This defines the base line of the
final 5:8 ratio rectangle

Try to ensure that everything included in the frame

in some way supplements and supports (rather than
dilutes or confuses) your main theme. The trouble is that
photography tends to record too much, so you must be
able to stress your chosen main element (or elements)
relative to the rest of the picture. There are several well-
proven ways of doing this. One is to choose a viewpoint
that makes lines within the picture ‘lead in” to the main
subject. You can also make your centre of interest
prominent by showing it breaking the horizon or some
other strong linear pattern.

Another method of emphasis is to show your main
element against a background, or framed by foreground,
which strongly contrasts in tone or colour. Choice of
lighting is again important, and camera techniques help
to untangle subjects from surroundings too. Use shallow
depth of field if things are at different distances; if one is
moving relative to the other try panning.

There is a guide to the strongest positioning of
your main subject within the frame, known as the Rule
of Thirds (see Figures 8.34 and 8.35). This places an
imaginary grid over the picture area, creating four



off-centre intersections that tend
to be strong locations. (A similar
guide, much used in classical
architecture and painting and
called the Golden Mean, uses
ratios of 5:8 instead of 1:2.)
Other references which relate
to emphasis include Roland
Barthes’ theory of the punctum
in photographs (see Camera
Lucida by Roland Barthes) and
Cartier Bresson’s ability to frame
‘decisive moments’ drawing
the viewer’s eye straight into a
particular point of a picture.
Always remember such a
guide but, like working only
with a normal angle lens, don’t

let it restrict and cramp your

style. Sometimes the formality, Natasha Caruana uses the Rule of Thirds to divide the structure
or the tension, of your image of her images in her highly constructed photographs from the series The Other

will be better served if the main Woman

element is placed centrally,

or against one edge. A shot

can also be given two points of emphasis, and you can attract attention by placing them

at opposite extremes of the frame so that the viewer scans from one to the other, making
comparisons, conscious of distance and space. Of course with digital manipulation objects
within the photograph and whole areas can be cut out and moved or removed entirely: you
will need to learn very precise blending skills in order to make these kinds of transition
seamless.

You can alter your impression of active subjects by picture composition and choice of moment.
Think of the frame as a stage. If the action is moving across the frame and you show the main
subject at one side, facing inwards, the activity seems just to have started. But if the activity faces
outwards with all the space behind it, the same subject seems to have completed the action.

You can make movement appear more dynamic and aggressive by composing it diagonally
across the frame, angling vertical and horizontal subject lines, and if possible converging them
too. Remember that even when no strong lines are present, a slow exposure (p. 105), plus
zooming and panning if necessary, will draw out highlights into powerful blur lines. Digital
manipulation allows you similar effects after shooting.

The moment chosen to photograph moving objects and rapidly changing situations can
make or break a picture. Fast reaction may allow you to select and capture one brief decisive
moment, summing up a whole event or situation. This could be a momentary expression,

a key action (like breaking the winning tape in a race) or just two elements briefly included



in the same frame and
signifying something by

their juxtaposition. Shooting
at four pictures per second
would seemingly cover

every eventuality. But the
vital moment can still fall
between frames. There is no
substitute for split-second
manual timing. Cropping as
in Figure 8.36 can also help
to highlight significant action
or events. Most documentary
photographers covering
subjects that are moving very
quickly, or events where a lot
is happening, do tend to shoot
a lot of film in order that they
can get the moment that they
need (see Figure 8.37); with
digital you can see at a glance
when it has been achieved,
although there is something
lost when selections are made
this quickly. Frequently a
photographer has considered

an image worthless when I
shot, and then re-discovered Both these photographs are made from the same negative by Roger
it as a successful photograph Bool. Cropping highlights and exaggerates the action

years later. So don’t erase

your digital files too quickly.

Where photographs go

fyou are producing pictures purely for yourself there may be no one else’s requirements

to take into consideration. But if you are a professional photographer given a commercial

assignment, producing an exhibition, portfolio or publication, it is vital to adapt your
approach to the needs of the commission or job.

Photography is a very versatile medium and photographs are everywhere — we see them on
billboards, on magazine and newspaper pages, in family albums, in medical and architectural
journals, on mantelpieces, in museums and galleries and even in courtrooms. Where would
we be without them? A photograph can be a record of an event, an exhibited artwork, a
promotional shot or a passport identity portrait. One of the most astounding things about
photographs is that they can be reproduced over and over again. In some contexts, such as



A contact sheet from a documentary shoot: many different images are shot but only one is used — the thick pen marker
surrounding the image highlights the selected frame

the art marketplace, this reproducibility has had to be curtailed in order to give value to the
photographs on sale. Photographers selling their work in large commercial art galleries limit the
edition of their prints to give them a greater value.

The world of commercial photography is massive and you really need to decide which areas that
you want to work in before putting together a portfolio to take to show people.

When doing a commercial job you may be given a precise brief/assignment that could be
considered as problem solving. The problem may be mostly technical — how to get a detailed
informative picture under difficult conditions. Or it might be much more subjective, perhaps
concerned with creating atmosphere, mood or particular style. On other occasions you may
be freer to produce a body of work without a tight brief/assignment, and sometimes this can
be more difficult as you really have to work this out for yourself. When you are given a brief/
assignment start off with a clear, accurate idea of all aspects of the problem via a consultation
with the client, designer or editor. What is the subject, the purpose of the picture and its
intended audience? You also need to know practical details such as final proportions and
size, how the picture will be physically shown or reproduced, and what will appear around
it. Commercial work covers a wide range of different types of photography from constructed
imagery through to documentary both used in all commercial arenas from the music business



(a) (b)

(a) Roxane in red skirt was shot for /-D magazine in 2004 by Jason Evans. The styling is by Simon Foxton. The clothes
were chosen for their emblematic quality and the photographer and stylist were interested in seemingly arbitrary fashion poses, and
inventing their own. (b) Pre-match drinks. An editorial photograph by Martin Salter taken to illustrate a magazine story titled ‘Behind
the bar' —an article about bar staff

through to advertising. A large percentage of commercial photography briefs are commissioned
by design groups and advertising agencies and many photographers seeking commercial work
will join an agency to promote their work and help build their reputation (Figure 8.38).

If your picture is to fill a space with fixed height-to-width proportions it will be a great help to
mark up the camera focusing screen accordingly, and compose within this shape. As Figure 8.39
shows, by drawing a frame with the necessary proportions on paper and adding a diagonal

you can scale it down to fit within any camera format. This is where it helps to have a camera
allowing easy access to the focusing screen (such as view cameras, medium format SLRs or
35mm models with removable pentaprism).

Use a thin black grease pencil to trace the new outline accurately on to the viewing side of
your screen. In the same way you can mark out the precise areas where type matter or other
images must finally appear within the completed illustration. Digital camera viewing screens are
not usually easy to draw on and they are usually easier to view proportions on anyway.

Pre-planned proportions are not practical with some types of documentary, or candid or
press photography. Here they tend to follow on from picture contents rather than lead them.
However, an art editor will usually be grateful if you cover the same subject in both vertical
and horizontal formats. Ideally too, avoid tight framing, and leave sufficient content around the
edges to allow cropping to slightly different proportions according to layout. (Of course you are
then in the hands of the editor, who may have a very different idea about composition than you
— some photographers purposely make pictures that cannot be cropped as they want complete
control over how their image is used!)
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screen, the diagonal now shows you the position for the top right corner of the format.
tone graduation will be (4) A wax pencil line drawn at this point gives you the scaled-down format needed

preserved. If you know

the more detail and

that your final result will be displayed as a large photographic enlargement, for example,

it is probably worth changing to a larger-format camera, or at least finer-grain film — that

is, if you want a fine-grain, fine-focus effect (sometimes a large-scale grainy image can look
fantastic and it is possible to blow up 35mm negatives to very large-scale prints). If you choose
to use a small format camera and make big enlargements the result will be very rough, with
coarse grain, and if you want the exposure and tonal values to remain good you may well
need to over-expose your film when shooting (negative film on analogue cameras only). With
digital photography the file size affects the size you can blow an image up to and you need to
know right at the start of the shoot what the final possibilities will be. Take special care over
limitations of size if you work with a digital image — whether it is shot by digital camera or
scanned from film (see pp. 120 and 121). With analogue photography you are freer to leave the
printing scale choice till later on.

Having established the needs of the job — the creative possibilities as well as specified layout,
content and approach — you can get down to planning. If you are working in the studio, what are
the most appropriate accessories to include? Will some form of set need building or hiring? If it
is a location job the right place has to be found, and hired if necessary. Models can be shortlisted
through an agency, interviewed and chosen; some photographers use their own selected models,
often people they just meet on the street (Figure 8.40) and occasionally their friends. Assistants
may well be required to work the lighting, find the locations or look after the models. A stylist
will also be required, particularly for fashion or food shoots: stylists are rarely acknowledged but
they have played a major role in the history of commercial and fashion photography.

Lighting has to be planned. If you have to rely on natural light, consult weather forecasts
for your location. Existing artificial light needs checking for its technical suitability. Tungsten



or flash-lighting units, and
special equipment such as a wind
machine, smoke machine or
portable generator, may have to
be hired. If you are shooting on
film choose the most appropriate
stock — colour or black and
white, negative or transparency
(transparency is rarely used
today).

On the day of your shoot,
with all necessary items brought
together, you can start to build
and work with your set and
subjects to create the images
you will finally use. There are

_ numerous aspects that you
will need to consider playing
with and altering as you work:
viewpoint, lighting, framing, the
relationship between subjects,
how to highlight one thing in the

T

Mounir 2005. Fashion photographers do not always look for frame, and how all these technical

models in model agencies — they often use friends or simply people they spot in aspects can affect the actual
the street. The photographer Jason Evans met Mounir in the street in Casablanca
in 2005 and then made this photograph for Hanatsubaki magazine. The stylist
was Simon Foxton

meaning of the image.

Working digitally on a
commercial shoot is highly
advantageous as the images
can be checked and revised constantly. Photographers working with film will use a digital
back or separate camera to check the results before shooting on film. Later one roll or sheet of
film typical of the shot will be test-processed, and then the remainder put through, giving any
modifications suggested by those first results.

Working as a commercial photographer is demanding and you need to be continuously
investing in both updating your portfolio as well as taking it round to show art directors,
designers and picture editors on a regular basis. You may need/want to use assistants and
you will find it useful to be connected with professional organisations like the Association of
Photographers (AOP) in London who give support and advice to photographers. There are a
wealth of design groups and advertising agencies in particular who are always on the lookout
for new talent. There are also numerous photo libraries who will hold your photographs on file
and promote them to a range of commercial users at a designated price. The library would ask
for a particular number of photographs, and themes vary according to the library; they will also
take a percentage of the sale. With a photo library it is essential that you check the contract and
make sure that you are happy with all the conditions within it. Agencies such as Magnum and
Vu are world famous and difficult to join while other agencies such as Photoink (India), Drik
(Bangladesh) and Autograph (UK) often operate in specific areas and with particular types of
photography.



Photography has always had a huge presence in books and magazines and more recently on pages
of internet magazines and websites. There are numerous monographs about both contemporary
and historical photographers. The first photographic monographs are considered to be the albums
produced by Anna Atkins in 1843 followed by The Pencil of Nature (Fox Talbot) in 1844. Today

the monograph is one of the most successful ways of getting photographs out into the world,

and the marketplace for photographic books has expanded the world over. Specialist bookshops,
predominantly in the USA and Europe but also in Japan, sell only photographic books and
magazines, and a wide range of specialist photography publishers such as Aperture (NY), Oregon
(OR), Photoworks (UK), Chris Boot Publishing (UK), Actes Sud (Fr.), Lunwerg Editores (Sp.) and
Apeiron Photos (Gr.) regularly publish new titles. As well as this, some of the bigger publishing
houses such as Phaidon, Thames & Hudson, Manchester University Press, Steidl and, more
recently, Yoda Press do publish a number of photography monographs and history books. The
printed page lends itself very successfully to the showing of photographs; unlike reproductions of
paintings, reproductions of photographs can be extraordinarily faithful to the original print and
there is a big market for collecting photography books. Photography magazines are published all
over the world and some titles such as Aperture and Portfolio magazine have long histories dating
back to the 1950s (Aperture 1st edition, April 1952). Creative Camera (UK 1964 to 1999) was hugely
influential in the development of contemporary European photography and regularly published the
work of young or emerging photographers. New magazines such as Foto8 and Camerawork Delhi
are beginning to reach larger audiences and photographs are published in the widest range of non-
specialist magazines such as in weekend supplements, fashion magazines, and travel magazines; in
fact most magazines use photographs to help tell their stories. The internet is also quickly becoming
an easier and, at times, very interesting place to publish work. Looking at work on the screen is very
different from turning the pages of a book or magazine and a number of publishers are creating
on-line magazines and projects such as Foto 8 (www.foto8.co.uk) and www.5b4.blogspot.com.

The marketplace for photography in the art world is a relatively recent phenomenon in Britain
whereas in the USA, photography has been accepted as saleable art for many more years. New
markets for the sale of photographs as art are opening up in India and China and are expected
to expand in other parts of the world soon. Getting your work into this arena is not easy and
there are different ways of approaching galleries:

Send them a curriculum vitae together with a digitally printed set of images with introductory text — this could be
bound simply with spiral binding or, better still, in a smarter folder.

Make sure you send them updates on all new developments in your work — invitations to exhibitions, etc. Draw
their attention to your website.

A personal approach is feasible with some of the smaller galleries but the larger, better known galleries generally
prefer to spot their own talent.

A visit to Photo London or Paris Photo where all the galleries show and sell their work (both happen once a

year) will allow you to take in the range of galleries and the type of artists and photographers that they repre-
sent. It is also a good idea to get your work seen at portfolio viewings. Several organisations do this and prob-
ably the best known are Rhubarb Rhubarb in Britain (www.rhubarb-rhubarb.net), Houston Fotofest in Texas
(www.fotofest.org) and Rencontres de la Photographie in France (www.rencontres-arles.com); all of these have
annual or bi-annual events where you can take your portfolio to show to a range of experts, get advice and get
noticed. Figure 8.41 shows curators looking at portfolios at the Rencontres de la Photographie in Arles.



If you are successful in
organising an exhibition of your
work there are many things that
you need to consider including
size of images, how they will be
presented and hung, publicity for
the exhibition and organizing the
opening night (preview or private
view).

Size is particularly important
when working towards an

exhibition, as this is the one

This photograph shows curators looking at portfolios at La time and place where you really
Rencontres de la Photographie in Arles, France 2008 .

do have space to work with.

You should really take time to
examine the space and think about the colour of the walls (white cubes are not always the
best!), leaving space around the images, and the importance of titles and information about
the work, and how this should also look good on the wall. There are exhibiting trends and you
should not necessarily follow these; most importantly, you should consider what is the best for
your photographs in relation to the space you are exhibiting in (see Chapter 15, Finishing and

presenting work).

This is a distinct category of photographic work that, although it is paid, is not considered highly
commercial in the sense that the financial rewards are not high and the work does not generally
go out to a mass audience in the way that images made in advertising might. Museums, galleries
and photography organisations (amongst others) can commission photographers to make new
bodies of work, usually in response to a set theme. A commission is likely to be advertised,
possibly in a photography magazine or in Artists Newsletter (UK) or on various websites, and

to apply for a commission you would usually be asked to write a proposal based on information
they have given you. Photographers are given details of the demands of the commission: the time
limit set for creating the work and what form the work should ideally take at the end of the work.
This type of project usually allows the photographer a considerable amount of time to develop
their work and the commission may result in an exhibition or even a publication (see Figure
1.25). There are also a number of organisations, worldwide, that provide grants for artists and
photographers. Applications are made by either the photographer or a gallery/museum wanting
to exhibit their work; guidelines are clear and advice can usually be sought from the awarding
body. In England the Arts Council England has supported a number of photographers to create
new bodies of work or prepare the work for exhibition. In the UK, France and Germany, the
British Council, L'Institut Francais and their Goethe Institute respectively, have also been active
in providing grants to promote their own photographers abroad.



An archive is a collection of photographs, usually based around a theme or a place or taken

by a particular person or group of people. The collection is stored in a particular place and
often looked after by a curator — that is, if it is a recognized and collected archive. An archive
can be well-known and housed at a significant museum or company or it may be little known,
in a small town museum for example or even unknown in somebody’s attic. The Victoria and
Albert Museum in London has a huge archive of photographs by well known photographers
that can be viewed in the Print Room at the museum under archival conditions. An archive
often includes photographs taken over a long period of time and will be of historic interest and
importance. Large companies and most museums have archives of one sort or another and
sometimes it is surprising to discover where things are. The Benjamin Stone Archive is stored at
the Birmingham City Library and is a fascinating series of images documenting, amongst other
things, rural customs from the late nineteenth century through to the early twentieth century
(see Figure 8.42). All the major newspapers have their own archives (usually digital), and at the
University of the Arts, London (UAL) there is a fascinating new initiative called Photography
and the Archive Research Centre (PARC) that works with photography in a variety of archive

This image of Sherborne Pageant was made by the prolific photographer Benjamin Stone in the early 1900s. It
commemorates an attack of the Danes in AD 845. Benjamin Stone documented many English customs and his work is archived in
Birmingham City Library



contexts. A number of universities worldwide have active research centres that have collections
and may commission new work from time to time.

Most of us take family snapshots and then place them on mantelpieces, in boxes and/or in family
albums. Learning to take better photographs will improve the look of your family archive. Many
artists and photographers have questioned the value of family alboums and in particular explored

(a) (b)

(a) Trish Morrissey over-exposes her colour film by up to four stops and then processes as normal to achieve fine detail
in these low-lit interiors. Her work concentrates on the re-presenting of the family; by staging her parents within their own home,
fictional (yet very ordinary) narratives are constructed. (b) In this colour photograph from the series ‘A Raft of Carrots’, Jem Southam
uses 1/2 to 1 stop under-exposure to decrease the colour contrast and achieve a level of tonal flatness. He always prints this work as
C-type colour prints, preferring the subtle detail to the harsher contrast of digital printing

new ways of picturing the
family. In the early 1980s Jo
Spence wrote a book titled
Beyond the Family Album
that included many of her
ground-breaking images, all
re-working memorable family
moments. Figure 8.44 shows
a photograph by Jo Spence
from her series investigating
family roles. This body of
work was composed of a

set of self-portraits in which
These photographs by Jo Spence come from a series of self-portraits in Jo acted out roles that she

which Jo acted out roles that she remembered her mother playing in ‘real-life’ (she remembered her mother
re-played these roles with her own response to them embedded in the performance)




playing in ‘real-life’. Jo was re-playing these roles with her own response to them embedded

in the performance. More recently, Trish Morrissey became fascinated by documenting (all the
images were re-staged documents) the lives of her mother and father in their home in Ireland
and the very particular way in which they live (see Figure 8.43a). A family photograph represents
a group of people at a certain time and in a certain place, and you can make these photographs
at any time, not just at the predictable moments (on holiday or at family events). Family
photographs are valuable documents/fictions and are usually archived in albums or boxes;
wedding photographs too are usually placed in an album. (Figure 8.45 shows a contemporary
wedding photograph done in a documentary style).

A contemporary approach to wedding photography: A Dutch Wedding, 2009, by Andy Fox
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Films, filcers

Having composed and formed the picture in the camera the next step is to make the image
permanent. Digital image capture is increasingly used, recording images as electronic signals
from a CCD panel (Chapter 6), but a huge amount of photography relies on chemically coated
film as the image-recording medium because of its fine quality of results and lower equipment
costs. Once film is exposed and processed it can be printed onto chemically coated papers or
electronically scanned (Chapter 14), allowing more adjustments to be made to pictures than ever
before.

Light-sensitive compounds of silver have been used from the earliest days of photography
in the 1840s, becoming enormously improved in sophistication and performance since then.
This chapter describes the various types of modern films, outlines how they work, their practical
performance and their suitability for various types of work. The biggest distinction occurs
between colour and black and white materials. Colour records the most information and the
results relate more closely to what you saw through the camera. This means that images in
colour are more immediate in their impact on the viewer, but need careful control to avoid
variations in hue, etc., which would look odd. Black and white is more restrained, and much
more of an interpretation of reality; it requires a different approach to composition and lighting
and has more tolerance in exposure and processing.

Nevertheless, both kinds of film share important basic features. These include speed rating,
the relationship of graininess and sharpness, response to colour values, contrast, and the various
physical forms camera materials take. It is also relevant to look at lens filters here, because their
use links up closely with the colour response of films and therefore can have a dramatic effect on
both colour and black and white films.

Once film is exposed and processed it can be printed onto chemically coated papers
(Chapter 13) or electronically scanned (Chapter 14), allowing a whole host of adjustments to be
made to pictures.

Silver halide emulsions

hotographic materials carry one or several coatings of silver halide emulsion — crystals
of a silver halide chemical, such as silver bromide suspended in gelatin. Light-sensitive
compounds of silver have been used from the earliest days of photography in the 1840s,
although they have greatly improved in sophistication and performance since then.
Changes begin to happen when these crystals are struck by light-energy particles (‘photons’,
see p. 32). A few tiny deposits of silver accumulate at crystal imperfections (called ‘sensitivity
specks’). But given typical camera exposure they are far too small to see as any visible change, even



FILMS, FILTERS

Figure 9.1 Silver halide crystals. An electron photomicrograph showing them here magnified approximately x3000

if you were able to examine them through a microscope at this stage. However, this brief exposure

to the relatively dim image accumulates just sufficient photons to give tiny build-ups of silver atoms.
Since most photons are received from bright parts of the scene, and least from where it

is darkest, you have all the components of a photographic image but in an invisible or ‘latent’

form. Later, at the processing stage, chemicals go to work on the tiny silver deposits forming the

latent image. They will be grown and amplified enormously to give a visible chemical image (see

Chapter 11, Film Processing).

How film is made

Approximately half the world’s production of silver is used by the photographic industry.

Bars of the metal are dissolved in nitric acid to form silver nitrate, and this is reacted with a
halogen element (typically iodine, bromine or chlorine in the form of alkali salts or halides such
as potassium iodide, potassium bromide or potassium chloride). After by-products have been
removed, the resulting compound consists of silver halide crystals, which are light-sensitive
(Figure 9.1). In order that these finely divided silver halides can be coated evenly onto film base
they are mixed with gelatin to form a creamy silver halide emulsion.

Gelatin is used because it is highly transparent and has no visible texture of its own. It
becomes a liquid when heated - ideal for coating — but also sets (‘gels’) when chilled or dried. It
holds the silver halides in a firm, even coating across the film surface, yet swells just sufficiently
in processing solutions to allow chemicals to enter and affect the halide crystals, without
disturbing their positions (Figure 9.2).

In detail, modern film manufacture is very complex and demanding. Mixed emulsions are
given additives and held for fixed periods at controlled temperature to ‘ripen’. This makes some
crystals (‘grains’) grow larger, giving increased light sensitivity (greater ‘speed’) and producing
less extreme contrast. Film contrast changes because, when first formed, crystals are all very
small and not particularly sensitive. They are affected by light equally. When an emulsion
contains a mixture of different-sized grains (mixed sensitivity), however, low-intensity light
affects large crystals only, more light affects large and medium sizes, and brightest light affects
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Figure 9.2 Cross-section of black and white film. (A) Scratch-resistant gelatin top coat. (B) One or more emulsion layers, containing
silver halide crystals. (C) Foundation which improves adhesion to the plastic film base. (D) Gelatin anti-curl backing (may also contain
anti-halation dye)
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Figure 9.3 Grain size and contrast. Emulsion with slow, equal-size grains tend to be slow and contrasty. All grains become
developable (right) at one triggering light level. Mixed large and small grains (left) can yield a range of tones related to light received.
They are also faster

all crystals, even the smallest. When the film is developed, these variations in light intensity
therefore record as various grey tones rather than simply extremes of black or white (Figure 9.3).
Farther additions to the emulsion alter its sensitivity to coloured light. In its raw state
emulsion responds to blue and ultraviolet (UV) only, but this can be extended to farther bands
or the whole visible spectrum. Meanwhile the film’s base (most often polyester or tri-acetate)
receives several preparatory coatings, including an anti-curl gelatin layer applied to the back to
prevent the film shrinking or curling when the emulsion is coated on the front. Another layer of
dark ‘anti-halation” dye prevents light reflecting back from the base and forming ‘halos” around
the images of bright highlights. This layer may be between emulsion and base, or coated on the
back of the film. In addition, 35mm film has grey dye in the base to prevent light passing into the
cassette, piped along the thickness of the film like a fibre-optic. Like the anti-halation material it
disappears during processing and is sometimes seen as a darkening of the used chemicals.
Emulsion coating itself is extremely critical, and carried out in ultra-clean conditions. Black
and white films may need between one and four layers, while most colour films have more than
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Figure 9.4 Types of camera film. Main routes (red) plus extra copy/processing stages to give different results

ten layers of several different colour sensitivities. The final layer is clear protective gelatin. (For
details of the structure of instant-picture materials, see Advanced Photography.) Film is coated
in large rolls, typically 1.5m wide by 900 m long. After drying, this is cut down to the various
standard film sizes, and edge printed with frame numbers and other information.

The flowchart in Figure 9.4 shows the main forms of colour and black and white camera
material for general photography. Types are also made for X-ray, infrared, lithographic and
other special purposes. You can often shoot on one film and end up with a form of result normally
produced from another — black and white prints from colour negatives, for example. But the most
regular route, with fewest stages, always gives best quality. This is why it is important to know in
advance what is needed from a job, in order to shoot on the right materials in the first place.

Features common to all films

Sizes and packings

Figures 9.5 and 9.6 and 4.15 show the main types and sizes of film. The widest range of colour and
black and white emulsions is made in 35mm (135) size. Originally meant as movie film but adopted
by photographers for its convenience and quality, 35mm film is supplied in cassettes giving up to 36
exposures of standard 24 x 36 mm format. A few 35mm films are available as 15m and 30m (or 501t
and 100ft) lengths in tins. This bulk film is for cameras with special film backs (p. 110), or you can
cut it into short lengths to refill regular-size reloadable cassettes. Doing reloads (Figure 9.7) reduces
film costs but risks scratches and dust. It is generally a false economy for professional work.
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Figure 9.5 Packaged film materials. (Left) sheet film, 35mm cassette and rollfilm, (Front, centre) instant-picture peel apart pack and
an enveloped sheet, (Right) tin of bulk 35mm

Film width Maximum picture Size Notes
width (nominal) coding
24 mm 17 mm APS Perforations on one edge; cartridge
35 mm 24 mm 135 Standard 35 mm; double-perforation; cassette
6.2cm 6,4.50r7cm 120 Standard rollfilm, unperforated, rolled in backing paper; gives 12
frames 6 X 6 cm, 10 frames 6 X 7 cm or 15 frames 6 X 4.5 cm, etc.
220 As 120 but double length
7cm 6cm 70 mm Double perforation; bulk film for cassette loading

Camera sheet materials sizes*

4 X 5inch Also instant-picture single peel apart units

10 X 8 inch Also instant-picture single peel apart units

3.25 X 4.25inch  Peel apart instant picture packs (fit special backs for rollfilm, e.g. 6 X 6 cm cameras)

*The actual cut size of sheet film is minutely smaller, to slip into holders.

Figure 9.6 Film sizes — main camera materials

Figure 9.7 35mm bulk-film loader. Once it has been loaded with up to 30 m of film in the dark, you can insert and fill 36-exposure
reusable cassettes in normal room light
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Figure 9.8 Typical sheet film notch codes. In the dark you can ‘feel’ the notch pattern to discover the film type. The emulsion is facing
you when held as shown

Medium format film, usually called “120’, is rolled in opaque backing paper on a spool, and
is 62mm wide. The number of pictures per film depends on your camera’s picture format (see
Figures 9.6 and 4.15). ‘220’ film is on a thinner base, allowing twice the length and number of
pictures on the same spool size as 120 but this is declining in popularity as it is more vulnerable
to damage.

Sheet films packed 10, 25 or 50 per box come in several standard sizes such as 4 x5inch
and 8x 10inch The edge-notching (Figure 9.8) helps you locate the emulsion surface when
loading film holders in the dark, and has a shape code by which you can ‘feel” film type, as well
as identify it after processing. Rollfilms have farther type and batch identification data printed
along their edges. Check the manufacturer’s data sheet for the product to decode information.

Instant print sheet materials are mostly used as 8- or 10-exposure packs 3% x4'%inch and
4x5inch, or individual sheets 4 x5inch and 8x 10inch special envelopes. They are of two main types
(Figure 9.9), ‘peel apart” and ‘integral’. Each exposure on peel apart material is removed from
the camera as a sandwich of two sheets you leave together for a timed period, and then peel to
reveal a right-reading print on one sheet. It is most often used in a pack holder which attaches to
120 cameras with magazine backs, or 35 mm cameras with removable backs. Sheet instant
film slots into a special film holder inserted into a view camera which also contains the roller
mechanism used for squeezing out the chemical gel used when processing. These peel apart
materials are still extensively used by professional photographers in the studio to produce a
quick print confirming lighting, exposure, composition, etc. You have to remember though that
colours may not exactly match your final results on conventional colour film. ‘Integral” instant
picture prints eject from the camera after exposure as a plain card which forms a picture as you
watch. Its main use is in Polaroid point-and-shoot cameras which are designed with an internal
mirror — otherwise pictures on integral material are reversed left to right. However, Polaroid
announced in 2008 that it would cease manufacturing of instant film products and so they are
hard to come by now although Fuji instant films are still available.

For APS cameras films are 24 mm wide and come in cartridges which open and self-load
when dropped into the camera body. The picture format is 17 x 30 mm, but cropped by the
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Figure 9.9 Instant-picture materials: Top: Integral type. Bottom: Peel apart type, showing pack attached to a rollfilm camera in place
of its film magazine

camera at the shooting stage (see p. 81). There are 15, 25 or 40 exposures per cartridge, and

film is returned from the lab with its processed negatives secured inside the container which is
not designed to be opened. Mechanized printing machinery retrieves the film automatically for
reprints, etc. Hand printing is possible, but you will have to break the cartridge open. APS never
really caught on with professional photographers as they found the film area too small, just

56% of 35 mm and the point and shoot amateur camera market was soon dominated by digital
cameras. Kodak, who introduced the format in 1996 ceased producing APS cameras in 2004
although it is possible still to buy a limited range of APS film.

Other formats are rarely encountered but the industry manufactures them for specialized
applications, often in science and industry. For example, astronomers occasionally require
extremely flat negatives, much more dimensionally stable than acetate film and so still use old-
style glass plates although CCD arrays are now more commonly used.

Film speed rating
A film’s sensitivity to light is denoted by the emulsion speed figure printed on the packaging. It
follows strict test procedures laid down by standardizing authorities. Most manufacturers quote
an ISO (International Standards Organisation) figure (see Figure 9.10). This combines previous
US-based ASA ratings and European DIN ratings. The first part of the ISO figure doubles with
each doubling of light sensitivity; the second number (marked with a degree sign) increases only
by 3 with each doubling of sensitivity. Often the first ISO figure forms part of the film’s brand
name, for example Fujicolor 160. Specialist films such as infrared may display no ISO number,
but instead give guides based on exposure index (EI) information (see Chapter 10).

The doubling of sensitivity is also equivalent, in terms of exposure, to changing the aperture
or shutter speed by one stop. If the correct exposure for a subject using an ISO 100/21° film gives
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ISO 25/15° 50/18° 100/21° 125/22° 160/23° 200/24° 400/27° 800/30° 1000/31° 1600/33° 3200/36°

Speed Slow Medium Fast Ultra-fast

Grain Fine Medium Coarse

ASA 25 50 100 125 160 200 400 800 1000 1600 3200
DIN 15° 18° 21° 22° 23° 24° 27° 30° 31° 33° 36°

Figure 9.10 150 film speed ratings. The ASA scale is linear — if the rating is doubled the film sensitivity is doubled. DIN ratings follow a
logarithmic progression — an increase of 3 means double the speed. ISO combines both

a reading of /5.6 at 1/250 then with an ISO 200/23° film the exposure would be /8 at 1/250; if
changing the f-stop or /5.6 at 1/500 when changing the shutter speed, with an ISO 400/27° film
the reading would be 11 at 1/250 or /15.6 at 1/1000. From this you can see with the same lighting
conditions on a faster film you can either increase the depth of field by stopping down the
aperture or capture fast-moving subjects by increasing the shutter speed.

The speed rating figure is based on standard conditions of lighting, typical exposure
times and the amount of development given during processing. The film will usually perform
best if used according to this rating but it can be altered. If you intend to increase or decrease
development from normal you can ‘up-rate” or ‘down-rate’ film speed when exposing — this is
also known as ‘pushing” or “‘pulling’; this may be helpful when you want to alter contrast, or
simply get maximum possible speed out of a film in dim conditions. In general, fast films of ISO
800 and upwards are designed to best respond to up-rating and consequently require extra
development, and if you down-rate or pull a film it will generally require less development
(see p. 275). Exceptionally long or short exposures also influence film speed due to reciprocity
failure (see Appendix C).

35mm films have checkerboard codes printed on their cassettes. Most modern cameras
have electrical contacts in the cassette compartment to ‘read’ this code and so set the internal
exposure meter automatically. If you want to up-rate or down-rate the film’s normal speed,
you must do this with the camera’s exposure compensation dial to override the electrical
contacts that read the film code (Figures 4.32 and 10.20). On manual cameras you can up-rate
by changing the speed dial; for example you would up-rate (or push) an ISO 400/27° film to 800
on the dial (one stop) or to, say, down-rate (pull) an ISO 100/21° film you would set the dial to 50
(one stop). As you now have to change the developing time this can only be done for the whole
film and not just a few selected shots.

Speed, grain and sharpness
Reviews of film types, manufacturers’ literature and technical material on films refer to a variety
of terms:

o Speed is sensitivity to light as discussed above. Films of identical speed are equally responsive to the exposure they
receive.

o Grain refers to the pattern of grain clumps in the processed image. If this is coarse it will show up as a mealy
pattern and break up delicate tone values when enlarged.

o Sharpness or ‘acutance’in an emulsion is concerned with the degree of fine image detail the film can record.
This brings in local contrast or edge sharpness, as well as grain, for an image can be fine-grained yet lack ‘bite’
because detail is flat and grey (Figure 9.11).
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Figure 9.11 Typical examples of the image grain given by (left) ISO 125/22°, (centre) SO 400/27°, and (right) ISO 3200/36° films.
Each film was processed normally in its recommended developer and is reproduced here enlarged approx. x32, equivalent to a print
45 x 30inch from the whole of a 35mm format image

Speed, graininess and sharpness are traditionally linked. As Figure 9.12 shows, the
challenge to the manufacturer is to improve speed without increasing the size of silver halides
and coarsening grain. If the emulsion is simply made thicker to obtain speed by containing
more halides, there may be minute scatter of light (‘irradiation’) within this sensitive layer which
worsens sharpness. Modern flat-shaped ‘tabular” grains offer more speed with less sharpness
loss, but your choice of film is still a trade-off between speed and image quality. Fast films are
inherently grainier than slow films, and the more enlargement your film is to receive later, the
more important this fact becomes.

Sometimes you may choose fast film intentionally to get a granular effect, such as in
Figure 9.13. More often this choice is made because the subject is dimly lit, and perhaps you
need to stop down for depth of field and freeze movement with a short exposure. One way
to reduce the effect of grain and improve sharpness is to change to a larger-format camera,
because the film image will need less enlarging, but you will then have to stop down farther for
the same depth of field.

In general, graininess is increased and image sharpness reduced if you over-expose and/
or over-develop. In black and white photography there are a number of fine-grain and high-
resolution developers to choose from, but they may reduce film speed too (see Chapter 11).

Sensitivity to colours
Monochrome films. Film emulsions are sensitized during manufacture to some or all the colours
of the spectrum. The vast majority of black and white films are given panchromatic colour
sensitivity (‘pan’) see Figure 9.14. This means that they respond to light of all colours as well as
to shorter UV wavelengths (Appendix C). In fact this response does not quite match the human
eye’s concept of light and dark colours. Pan film ‘sees’ (reproduces on the print) violet, blue and
orange-red as somewhat lighter in tone and greens darker in tone than we would generally
judge them to be. The difference is generally accepted, and is of some value in allowing slow pan
materials to be handled under very deep green darkroom safelighting. For a more exact match
you can shoot using a pale yellow camera filter.

A few black and white films are made insensitive to the red end of the spectrum beyond
about 590nm, and are known as orthochromatic (‘ortho’). These films reproduce red as black
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Figure 9.12 Relationship between film speed, sharpness and graininess. The faster the speed (emulsion C) the lower the resolution
and the coarser the grain tends to be, relative to slower emulsions A or B. It is comparatively easy for manufacturers to make trade-offs
between the three factors but difficult to increase the triangle area

Figure 9.13 Using a grainy film. A moody, low-key shot taken on ISO 3200/36° film, then given extended processing and enlarged
onto contrasty paper to help emphasise the negative’s grain pattern. Note it is important to print the grain perfectly sharp or the image
will turn to ‘mush’

on the final print, and orange as very dark. Ortho materials — mostly sheet film — are useful for
copying black and white prints or drawings not involving colours. You can conveniently handle
them in the darkroom under red safelight illumination. They are also used for some forms of
medical, forensic and scientific photography. Ortho film speed rating is lower when the subject
is lit by tungsten light rather than daylight or flash, because the former contains a higher
proportion of red wavelengths.

One or two films, very slow and intended for the printing darkroom rather than camera
purposes, are made with blue (and UV) sensitivity only. These are used for making copy
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negatives, usually in large formats for special printing processes. You can also buy special
films for camera use with special ‘black” filters to become insensitive to almost the whole visual
spectrum but respond to infrared and UV; see Advanced Photography.

Colour films, both negative and slide types, often have a stack of six or more emulsion
layers. They use three different kinds of colour sensitization. The top emulsion is sensitive to
blue only; others respond to blue and green; and the remainder primarily to red. A yellow filter
may be incorporated below the blue-sensitive layer so that blue light cannot proceed farther into
the film. Therefore you effectively have a multi-layered emulsion responding to blue only, green
only, and red only - the three thirds of the spectrum. (Later each of these three emulsion types
will form its image in a different coloured dye, to reproduce the final image in full colour; see
Appendix C).

The relative sensitivity of the different layers (colour balance of the film) is carefully
controlled during manufacture. Most colour films are balanced to give accurate colour
reproduction when the subject is illuminated by daylight or flash (5000-6000 K). You can also buy
a limited range of tungsten-balanced films which have slightly slower red-sensitive layers to give
correct reproduction of subjects lit by red-rich 3200K tungsten lamps. Apart from ‘daylight” and
‘tungsten” colour balance films, one or two exceptional materials are sensitized to infrared or
laboratory light sources.

Choosing films for black and white

Negative types for general use

The majority of black and white films are designed to give you a negative image in black silver.
In other words, the latent image recorded in the camera is strengthened into visible black silver
during developing, and then the remaining creamy halides are removed, leaving the film with a
negative image (subject highlights darkest, shadows lightest) in clear gelatin.

General-purpose pan films range from about ISO 25/15° to ISO 3200/36°. The slower the film
is, the finer the grain and the better its ability to resolve detail. Contrast — the range of grey tones
formed between darkest black and complete transparency - is slightly greater with slow films
than fast films. This tendency is taken into account in the recommended developing times, which
tend to be shorter for slow films.

Films between ISO 100/22° and ISO 400/27° offer a good compromise between speed
and graininess. ISO 400/27° film gives prints with a just visible grain pattern (noticeable in
areas of even grey tone, such as sky) when 35mm is enlarged beyond 10 x8inch although this
depends upon negative development and the type of enlarger light source used; see pp. 274
and 294.

In general it is best to use the slowest film that subject conditions sensibly allow, especially
when working with small negatives such as 35 mm. For occasions when you want to give long
exposures to create blur in moving objects, this too will be easier on slow film (see also neutral
density filters, p. 223). However, slow film may prevent you from stopping down enough for
depth of field, or necessitate a tripod in situations where it is impractical. Fast film is necessary
for reportage photography under really dim conditions, and action subjects or hand-held
telephoto lens shots which demand exceptionally short shutter speeds. Although reportage
photographers might use flash for certain situations, and therefore can use a slower film, if they
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Figure 9.14 The reproduction of the coloured pencils is shown when they are photographed on (centre) ortho, and (right)
panchromatic monochrome films

were working under conditions where they do not wish to be conspicuous this obviously would
not be appropriate. If you are working in well-lit conditions but deliberately want to use very fast
film to give a grainy texture to the image you may have the problem of too much light. In this
case, use a neutral density (ND) filter (see pp. 223, 224) to reduce exposure.

Chromogenic films. A few monochrome negative films, such as Ilford XP2 Super and Kodak
T400CN, give their final image in a purple-brownish dye instead of silver. Extra components
in the emulsion layers form tiny globules of dye wherever silver is developed. The processing
you must give these films is known as ‘chromogenic’, and this finally bleaches away all silver,
leaving your image in dye molecules alone. Since chemicals and processing stages are the same
as for colour negatives (p. 278), it is easy to hand your exposed film in to a high street mini-lab
anywhere for rapid black and white results.

Another advantage of chromogenic films is that they are more able to tolerate inaccurate
exposure — especially over-exposure — than silver image types. You can choose to rate your film
anywhere between ISO 125/22° and 1600/33°, provided you develop accordingly. However,
although results are fine grain the grain is less ‘crisp” and image sharpness slightly poorer than
with silver image film. They also cost more for self-processing, and you don’t have the choice of
developers possible with the other films. Chromogenic films are popular with some news and
documentary photographers because they suit a wide range of shooting conditions. They also
have a different ‘look” from silver halide films; which might attract some photographers.

Special-purpose monochrome films
Line film. Some materials are made with high contrast emulsions. Available mostly in sheet films
but also 35mm, they give negatives with few or no greys at all between dense black and clear
white, when processed in the appropriate high contrast developer. Line films (and the more
extreme ‘lith” films) are intended for photographing documents, pen-and-ink drawings, etc.,
which contain only pure black and pure white and need to be reproduced in this form (Figure
9.15). Emulsions are very slow and fine-grain, and most often have ortho sensitivity for easy
darkroom handling.

You can also use line film to simplify regular images of full tonal range scenes into stark,
graphic black and white. Compare Figure 9.16 with Figure 10.17. Since this sort of material only
has a speed of about EI 8, and its high contrast demands absolute exposure accuracy, it is best to
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Figure 9.16 Line films can also be used to copy and convert a normal contrast print into a stark graphic image. Original shown on,
p. 247 (Figure 10.19)

shoot your picture first on normal film, then reproduce this onto line film by re-photographing
or printing in the darkroom. (This effect can also be achieved by digital means using an image
manipulation software program, Chapter 14.) Line negative film is also excellent for making
slides of black-on-white line diagrams or text which then project as bold white-on-black images.

Films for monochrome slides. There are now few “off the shelf” films yielding monochrome
transparency images. Black and white positive slides can, however, still be made, using normal
negative film processed in specialist chemistry kits from manufacturers such as Kodak. These
can give excellent quality monochrome slides, with rich tone range, fine grain and extreme
sharpness. But, as with all reversal-processed materials such as colour slides, you must get your
exposure correct at the time of shooting because little adjustment is possible later.

Instant black and white print materials. There is a limited range of monochrome instant-print
materials, mainly intended for professional use. They work on the ‘peel apart” basis (Figure 9.9)
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and come in pack form or as individual sheets in special envelopes. Speeds range from ISO 50 to
ISO 400. These are used mostly as ‘proofing” materials to make on-the-spot lighting, layout and
colour-translation previews when shooting a black and white assignment using regular film. It
is a reassuring check on all your equipment before (and after) an important job. Instant material
is approximately three times the cost of normal film. It also requires special camera backs or film
holders and separate processing devices in some cases. Lastly the prints tend to have a fairly
limited life, although the monochrome negatives that were available on a couple of Polaroid
films, have good life expectancy.

Films with extended sensitivity. Some materials have been made with abnormal properties
for specialist purposes. For example, films designed for speed-trap traffic cameras have
panchromatic sensitivity extended to include infrared wavelengths. Used with a deep red
filter, subjects such as portraits record with darkened eyes, pale lips and a slight overall image
softness. Kodak High Speed Infrared film was developed for aerial survey and medical purposes
and has far less panchromatic response. It reproduces blue skies in landscapes as black, foliage
white and skin tones ghostly pale when exposed through a very deep red filter (see Advanced
Photography).

Films for colour photography

egative types. Colour negative (or ‘colour print’) film has always been the biggest selling
film type in the popular photography market; now there are companies who have started
to discontinue a number of their films, particularly in the amateur ranges because of the
popularity of digital cameras. High street labs were geared up to process and print from colour
negative film at competitive prices, now you will find a predominance of printers to create prints
from your digital files. In terms of quality, however it is possible to get as good if not better
digital prints from your home printer, although it might cost more per print. It is also possible
to make black and white prints from colour negatives by either using silver halide material or
by scanning into and printing out from a computer (p. 330). Professional labs can also produce
colour or monochrome slides (Figure 9.17).

Colour negative films carry in effect three types of black and white emulsion, recording blue,
green and red respectively. They reproduce the image in negative tones and complementary colours
(Figure 9.17). To understand this term ‘complementary” colour, remember the colour spectrum of
white light (Figure 2.3). If you remove all the red wavelengths from the spectrum, what remains
appears not white but greeny-blue (called ‘cyan’). Cyan is therefore said to be complementary to
red — opposite or negative to it in terms of coloured light. In the same way removing green from
white light produces a purply-red (‘magenta’), and if you remove blue from white light you get a
dominance of yellow. Cyan, magenta and yellow are said to be complementaries of red, green and
blue light. (Note: these differ from the complementary colours in paints and pigments.)

The way that natural image colours formed by your lens in the camera are turned into their
complementary colours in the processed film, is shown in Figure 9.18. Each emulsion layer in
the film also contains a colour coupler chemical — a yellow dye former in the blue-sensitive layer,
a magenta former in the green-sensitive layer, and a cyan former in the red-sensitive layer.
Couplers only turn into their designated colour dye when and where the silver halides to which
they are attached are affected by light, and so develop to black silver. When towards the end of
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Figure 9.17 Complementary colours. When one third of the spectrum (one of the primary colours red, green or blue) is removed from
white light, the remaining mix of wavelengths appears cyan, magenta or yellow respectively. So each of these colours is a combination
of two primaries and can be said to be ‘complementary’ to the missing third. In a sense they are ‘negative versions' of red, green and
blue

Subject B C G Y O R WH BLK

Negative Y R M B BIC C BLKWH
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After col. dev. After bleach

Figure 9.18 How colour negative films reproduce colours. Left: Black silver develops and complementary dye forms where each layer
responds to subject colour (compare this G and R response with Figure 9.17). Right: Silver and remaining halides are removed, leaving
negative image in dyes alone

this chromogenic processing the silver is removed, what was originally the blue-sensitive layer
contains an image in which all parts of the picture containing blue record as yellow. Similarly,
in other layers, parts of the image containing green record as magenta, and red parts as cyan.
Wherever the scene was some other colour, the image is recorded in more than one layer, while
white or grey records in all three. Viewed as one, the ‘stack” of layers gives you the familiar
colour negative image (plus a characteristic warm tint remaining in clear areas). Follow this
through in the reproduction of the coloured pencils (Figure 9.19). During enlarging similar
layers in colour paper give ‘a colour negative of a colour negative’, recreating subject colours
and tones.

Colour negative films for general use

Colour balance. The vast majority of colour negative films are balanced for use with daylight or
flash. If you shoot with them in tungsten lighting instead, results show a warm orange/yellow
cast. It is possible to make colour correction during darkroom printing or digital manipulation,
but this may create difficulties and restrictions owing to the amount of change required. It is
better to shoot with a bluish conversion filter over the lens (p. 222). A very few roll and sheet
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Figure 9.19 Colour negative image. Compare the original pencil colours (left) with the complementary colours in which they have been
recorded on negative colour film

films are made colour balanced for 3200K tungsten lighting — if used with daylight or flash an
orange filter is necessary.

Film speeds, and colour contrast. You have greatest choice of film speeds in 35mm and to a
lesser extent rollfilm formats. Typically they run ISO 100, 160, 200, 400 and 800. These fast films
are also designed to be up-rated when needed to double their box speed, then push-processed in
the standard developing kit for all colour negatives known as C-41 (see p. 278). Sheet films differ
very little in speed, typically around ISO 100. 35mm colour negative film of ISO 200 or 400 gives
good balance between speed, graininess and resolution for most situations apart from press
photography.

The colour qualities of your final picture can range from natural or subtle to bold and vivid.
Fine judgement of what looks best depends on you as the photographer and how you want
your subject to appear — film types and makes are all very different and if you read the maker’s
specifications you can get an idea of what the nature of the particular film is, but you really need
to test different makes of film as they all have slightly different colour bias. Adjustments can
again be made in colour printing, but to minimize compensations at this stage (particularly if you
use an outside lab for prints) some films for professional photography are made in a choice of
colour strengths. So the same film name, whether fast or slow, may be followed by the suffix NC
for ‘natural colour” or VC for ‘vivid colour’. The NC version usually gives a softer, more subtle
colour; VC would enhance a subject with a rich predominant colour, especially in flat, existing
light. Films with slower speed ratings tend to be more vivid whereas faster films are softer and
grainier.

Slide and transparency films

Colour films designed to give positive images direct often include the suffix chrome in their
brand name rather than colour, which is used for negative types (i.e. Fujichrome rather

than Fujicolor). Chrome films are also collectively known as colour reversal films, because

of the special reversal processing they must be given. Results from rollfilms and sheet films
are normally referred to as transparencies, and 35mm results as slides. Traditionally these
materials were mainly used by the professional (although there were very particular amateur
photographers who made all their holiday snaps on slide film in order to do holiday slide
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Figure 9.20 How slide films reproduce colours. Left: Black silver develops only where layers respond. Centre: Remaining emulsion is
turned into black silver plus dyes. Right: All silver is removed, leaving positive image in dyes alone

shows!). The amateur market for slide film has completely died out and digital is fast replacing
transparency in the commercial world also. Slide and transparency films have high image
resolution (unlike most prints which have had to pass through a lens twice) and so traditionally
were preferred for the printed page. Today, however, digital files are what the commercial
magazines and newspapers use. Advances in digital imaging have meant that images can simply
be transferred via the internet in suitable image files and then go straight to print.

All reversal films have a multi-layer structure, making use of blue-, green- and red-sensitive
emulsions, and most have yellow, magenta and cyan dye-forming couplers, similar to those in
colour negative film. However, results have stronger contrast and saturation of colour, plus a
lack of ‘masking’ (see Advanced Photography), which means that there is none of the overall
pinkish tint characteristic of colour negatives. Viewed on a light box or projected as slides,
reversal film images show a wider range of colours than it is possible to achieve on paper prints.

During the first part of processing only black and white developer is used, forming black
silver negatives in the various layers. Dyes are then formed where the unused halides remain so
that when all silver is removed, a positive, correct-colour image remains. For example, referring
to Figure 9.20, green (e.g. foliage) in your subject records on the green-sensitive layer and is
developed as black silver there. The blue- and red-sensitive layers in this foliage area are not
affected by the light and so form yellow and cyan, which together make the final image here look
green.

All reversal colour films need chromogenic processing using developing kit E-6 and this, like
C-41 for negatives, can be carried out by photographer or laboratory.

Colour balance. Colour balance must be more accurately matched to type of lighting than
with negative materials, as corrections are more difficult. They can be corrected by digital means
(see Chapter 14) or printing but if you are using slide film to project images this becomes more
complicated. The majority of colour slide films are balanced for daylight and flash but there are
also several films designed for 3200K tungsten light. Daylight film needs a bluish filter if used
with tungsten light; tungsten-balanced film needs an orange filter with daylight or flash (Figure
9.21). Image colour is easily ‘burnt out” by accidentally over-exposing or darkened by under-
exposing, so here again you have to be more accurate — little correction is possible later, apart
from some speed-rating compensation of complete films during processing.

Film speeds and colour contrasts. Again, the widest range of reversal films is available in
35mm format, from ISO 25 to ISO 1600. Most (up to ISO 1000) are also made as rollfilms. Sheet
films range in speeds from ISO 64 to 160. Tungsten-balanced films are typically ISO 64 (many of
these have been discontinued). Most reversal films of ISO 200 or faster can be up-rated and then
push-processed to double their normal speed rating — either to correct overall exposure errors
or help when you shoot in dim lighting. Some make a feature of their up-rating potential and
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Lit by: Daylight Tungsten photo lamp Tungsten studio lamp
Q\\\ l// 2 @
_— 5500 K 3400 K 3200 K
Film:
Daylight type Daylight type Daylight type

Tungsten type

85B 80B 81A 80A

AN | AN

I

Result Result

Result
from filter from filter

from filter

Figure 9.21 Colour films, especially slides, exposed to subjects lit by a source of the wrong colour temperature show a cast. You shoot

using an appropriate conversion filter. (Note: 3400K tungsten lamps, reqularly used for TV and movie lighting, require filtering on both
daylight and tungsten type stills-photography film)
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allow four times the speed rating shown on the box, although changes in image contrast and
increased graininess become your limiting factors. (When you know in advance that light will be
poor it is usually wisest to shoot on fastest film, rather than up-rate normal speed material.)
Processed results from reversal films are brighter and richer in hue than colour negatives.
They must have the brilliance of appearance expected in a final image, as opposed to an
intermediate tailored to match up with the characteristics of neg-pos-colour printing paper
later. Different reversal films produce subtle differences in image colours owing to different
image dyes used by the manufacturer. According to subject and mood you can shoot with a
very saturated colour film; or one saturated but ‘warm’; or one specially optimized for skin
tones; or again film giving a slightly warm colour balance for outdoors in cloudy conditions.
Take care though not to mix reversal films from various manufacturers when covering any one
assignment. Shots showing differences in hue and contrast then stand out like a sore thumb.

Special reversal materials

Special low-contrast transparency films are designed for duplicating slides, while others with
boosted contrast are used for copying coloured line drawings, or low-contrast specimens
photographed through the microscope, etc. You can also obtain false-colour infrared
Ektachrome for medical and aerial work, or special colour effects (see Advanced Photography).

Storing film - before and after exposure

‘Professional’ and famateur’ films

All the main film manufacturers designate some of their range (negative and slide) as
professional and include this word on the pack. The main difference between professional
and ‘non-pro” or amateur film is that the former is designed to give its best, exactly specified
performance the moment it leaves the factory. So provided you give it immediate refrigerated
storage at 13°C or less, as suggested for the product, it will record with great film-to-film
consistency. Professional film must be processed immediately after exposure too.

Amateur films are planned for a slightly different storage scenario — in which they remain at
room (or shop) temperature for an average time after delivery, and there is a more variable time
delay between exposure and processing. In practice, amateur films are about 25 percent cheaper
than professional films of the same speed. They are in no way inferior for professional work,
and some professional photographers prefer to use them, but it is advisable to make checks for
possible batch-to-batch variations. Having done this, colour consistency is better maintained if
you keep them in refrigerated storage as for professional films.

Length and type of storage
The main hazards to avoid — before and after exposure, and before processing — are damp,
humid conditions, chemical fumes, and fogging due to exposure to light. Exposed films are more
likely to react than unexposed ones; and fast film rather than slow.

Speed loss is the most common effect of overlong storage. Colour film is especially
vulnerable to change because alterations to the finely adjusted relative speeds of its different
emulsion layers upset colour balance. Remember that the expiry date stamped on the packaging
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is only a guide — so much depends on storage conditions (including before you bought it). Stored
in the general compartment of a domestic refrigerator, sealed film should remain usable beyond
this date without changes.

However, allow time for your film to warm up, unopened, between removing it from the
refrigerator and shooting. Unsealing too soon may cause condensation to form on the emulsion.
Recommended periods are 1hour for cassettes and sheet film, or 3hours for cans of bulk film.
Remember too that instant-picture materials only function at their expected speeds when at
18-30°C. Below about 10°C most will not work at all, so take care to warm up the pack under
your coat when working outdoors in winter.

If you cannot process exposed film straight away, store it in a cool, dry, dark place. If it goes
back into the refrigerator keep it in a taped-up foil bag or airtight box, as without this your film
is no longer protected from humidity. If possible include a packet of desiccating crystals such as
silica gel within its container to absorb any moisture.

So which film is ‘best’?

igital photography has undoubtedly taken over a large percentage of the amateur

photography market, and it is generally believed that consumer photography will

be virtually completely digital within a few years. Silver halide photography is still
available to the high street shopper in most countries but generally tends to be used most
often by photographers who have specifically chosen to use analogue materials — medium and
large format digital equipment are still far more expensive than analogue equipment. Some
photographers prefer the ease of using the analogue equipment and some also prefer the quality
of film. Some film types have been discontinued so choice is less than it was five or ten years
ago. If you choose to use film you will probably already own a film camera; it is a good idea to
test a range of film types and makes to find out which one suits you/your camera/the job you
are doing. It makes good sense to narrow your field: use as small a range of films as your work
allows, and get to know them thoroughly. A good familiarity with a film’s characteristics is
most likely to give technically consistent, reliable results. Just remember the existence of other
materials for special tasks.

The main factors to consider when choosing film are:

1 What is to be the final result? Print or slide/transparency; colour or black and white; a large print to hang on the wall,
a set in an album, or for reproduction on the printed page or transmission via the internet? If your picture might
be used now or in the future in a whole variety of ways, shoot colour negative. And if there is any likelihood that
a large display or exhibition print will be the end product go for a film format larger than 35mm if you want the
finest quality (Figure 9.22). lllustrations for magazines or books are now mainly done digitally and most people
make their slide presentations or talks using digital presentation programs. If you plan to scan your pictures into
a desktop computer, colour negatives give better results because of their lower contrast. Remember too that
colour negatives can be darkroom-printed in monochrome, or scanned-in ‘grey-scale’ (p. 370).

2 Relate the film to type of subject and lighting conditions. Will its contrast, colour brilliance and grain (if any) best suit
the image quality and/or mood you want to achieve? Will the film’s speed and colour balance link up with the
strength and colour of the lighting? Remember likely depth of field and movement blur requirements too).
Perhaps you will be working in changing lighting, and conditions where exposure may be difficult to measure
accurately? If this is the case, pick a film that is most tolerant of over- or under-exposure.
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Figure 9.22 Film types: (a) monochrome rollfilm negative, (b) 35mm colour negative, (c) reversal colour (slide) film, and (d) reversal
monochrome film

3 Will you process and print it yourself, or use a lab? For self-processing use a tried and tested combination of film and
developing which gives excellent results on your enlarger (or through your computer’s film scanner). Is there a
reliable, caring lab able to handle the work for you and return it promptly — preferably knowing the kind of result
you like, via personal contact?

4 Personal preference. Beyond a certain point colour, contrast, and ‘crispness’ or ‘subtlety’ of image quality is subjec-
tive. It can be useful to know one or two films that really suit your style, and help give a recognizable look to all
your work; perhaps you might want to shoot different subjects in different styles.

5 How expensive is film and processing? If you are working professionally this comes lower down the list because your
time, travel, studio and lighting hire, etc., are all more expensive elements.

Always test out a film you have never used before, prior to using it on an assignment. And
where practical, buy your transparency film in batches with the same coating number (printed
on the box). If most of your photography is ‘constructed” — using models in the studio or on
location, working to layouts, etc. — use instant-picture material in a suitable camera back as well
to test exposure and image appearance. Here it helps to pick material with the same ISO speed
as your regular colour film, so that camera settings (which affect depth of field, etc.) remain the
same for test and shot. One of the major advantages of using digital is that you can alter the ISO
for every shot that you take; so no longer does the professional photographer need to take out
different cameras with different film types in them.
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Figure 9.23 Armadillo. Taken by Jim Mackintosh Photography for SECC Glasgow. An effective example of the use of colour in
architectural photography. A split filter tinted only in its upper half was used over the camera lens (see p. 227)

Filters - how they work

eceptively simple pieces of coloured glass or plastic, filters are extremely versatile
photographic tools, allowing us to change the tones of an image very subtly or by extreme
amounts. To understand them fully, it is worth taking a moment to consider just what
an optical filter does. Certain wavelengths of light are absorbed, while others pass through
freely, allowing the photographer to use just the type of light to suit the subject and film and if
necessary shift the emphasis.
The rule is that a filter passes light matching its own colour, and absorbs (darkens) other
colours — particularly those farthest from it in the spectrum (see Figure 9.24). To check out
filter effects, first find yourself a bold, multi-coloured design — a book jacket or cornflake packet
perhaps, or a motif like that of Figure 9.24. View it through a strong red filter (even a sweet
wrapping will do). The whole subject appears red, but check how light or dark the original
colours now appear. Strong blue and green subject areas are relatively darker in tone, almost
indistinguishable from black areas. This is because very little of their colours make it through the
filter.
Red parts of the subject, however, look much paler than before, practically the same as
white areas since they reflect as much red light as the white areas do (the other colours that
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Yellow filter

Figure 9.24 Top: Simplified colour wheel, based on the spectrum of light ‘bent" into a circle. Oversize segments blue, green and red
are the primary colours of light. Yellow, magenta and cyan are complementary colours, and (for filtering purposes) the most opposite to
each primary. Bottom: A coloured filter absorbs most of the spectrum, allowing only certain wavelengths through

white reflects are absorbed by the red filter). The same tonal changes occur when the light
source illuminating your subject is filtered instead of your eye or camera lens, so a red filter over
your studio lights or flashgun will have the same effect.

Coloured filters help you to alter the relationship between the grey tones made by
monochrome film (see Figures 9.25 and 9.26). Used with colour film they allow you to shoot
using light sources for which the film is not balanced (e.g. daylight film in tungsten light) without
getting an overall colour cast (Figure 9.21). By using paler filters you can gently ‘warm up” or
‘cool down’ colour images when the subject or lighting colour is not ideal.

Filter types. Photographic filters are made in three main types. The simplest are very thin
flexible squares of dyed gelatin or polyester which you either hold over the lens or fit into a filter
holder. These are relatively cheap but soon pick up finger marks and scratches if used often.

The majority of dyed filters are now manufactured in optical (CR 39) resin, square in shape to
slip into a holder. Unlike the gelatin type these are not flexible and will crack if dropped but
they resist scratching much better. The third type are made in glass and sold in circular mounts
which screw into the front rim of the lens. These tend to be the most expensive as they are
usually made from optical glass and frequently treated with anti-reflection coatings like camera
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Figure 9.25 Filtering to enhance/change sky detail. The left picture was shot on pan film without any filter. A deep red filter was
added for the right picture. Notice how filtering has darkened the mid-blue sky. The filter factor was 38 so the exposure was increased
by three stops

lenses. Remember that the filter is the first thing the light passes through and therefore it needs
to be as clean and free from damage as possible. A glass or resin filter may slightly alter the
position of sharp focus, so always focus with your filter in place, especially if shooting at wide
aperture. It’s difficult to fit a filter over the front of a wide-angle lens without corners of the
picture darkening (‘cut-off’). Some extreme wide-angles therefore have 3 or 4 internal colour
filters which a dial on the lens barrel will bring into use.

Because a coloured filter absorbs part of the light from the image, it reduces its brightness.
This may be taken care of by a ‘through-the-lens” exposure meter such as in SLR cameras
because it reads through the filter. If using a separate hand-held meter you will have to increase
exposure by a ‘“filter factor’, shown in the table in Figure 9.27 (see also p. 249).

Using colour filters in black and white photography
Blue skies often record much paler grey than they seemed at the time, because film is more
sensitive than the eye to blue. Clouds may therefore barely show up unless you photograph (on
pan film) through an orange - red filter. Much of the blue sky light is then absorbed by the filter,
making white clouds stand out boldly against what is now dark sky (Figure 9.27).

No change takes place if the whole sky is white with clouds, and there is little effect if the
sky is only weak blue (containing a high proportion of white light too). You should also consider
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(b)
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Figure 9.26 Effect of coloured filters on black and white film: (a) colour image no filter, (b) shot in black and white no filter, (c) same
scene shot in black and white with red filter — notice how red now appears lighter against darker greens, and (d) shot with a green
filter — see how the greens are now lighter and the red darker

any other colours present. If the sky is part of a landscape with green foliage, for example, the
green darkens as well. If you use a deep green filter here instead this will darken sky tone almost
as much, but lightens the foliage instead. The table in Figure 9.27 lists the typical uses of other
filters.

Whereas deep coloured filters are known as ‘contrast’ filters, one or two paler types,
normally yellow or pale yellow-green, are known as ‘correction filters’. They make colours
record in grey tones closer to their visual brightness instead of that given by unfiltered
panchromatic film. This is really only important for critical technical photography — with most
work the difference hardly shows. However, for landscapes with blue sky you could work with a
yellow filter as standard.

Coloured filters are very useful in this regard to emphasize certain parts of the picture while
suppressing others. Other examples are photographing autumn leaves through a yellow or
orange filter to make them stand out more in a black and white print, or photographing portraits
through a red one to lighten and reduce the appearance of skin blemishes such as spots.

Digital filter effects

Many digital cameras have options in their software to record black and white images,
emphasizing certain colours over others, giving the effect of a red, green or blue filter over the
lens. Depending on the recording format used these effects may not look as smooth as with an
optical filter and should be used with caution (see Chapter 6).
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Using colour filters with colour
materials
Colour filters are used with colour films, either for correction

or for special effects.
Correction filters. There are two kinds of colour correction
filters. Firstly a small number of often quite strong ‘colour

conversion’ filters (Figure 9.21) allow you to shoot film
balanced for one colour temperature in lighting of another.
The second group consists of a wide range of mostly paler

Original in colour

‘colour compensating” (CC) filters in six colours and various

Uses of col. filters on B/W film Exposure increase factors:
D/light Tungs.
Deep red x8 x5 Deep green

Darkens blue skies
Turns red stains white
Changes green against red into black against white

Orange x4 x2
Like red but less extreme

Yellow-green x5 x4
Tones down blue skies
Compensates pan film oversensitivity to blues

Deep red

Green x8 x8
Darkens blue skies

Turns green stains white

Changes green against red into white against black

Helps reveal detail in landscape foliage

Blue X6 x12
Lightens blue skies

Turns red stains black

Changes blue against deep yellow into white against dark

Deep blue

Figure 9.27 Colour filters with black and white film. Colour chart photographed on panchromatic film through a deep green (top),
deep red (middle), and deep blue filter (bottom)

strengths (Figure 9.28). These allow you to ‘fine-tune” adjustments towards warmer or colder
results due to batch variations, working conditions, non-standard light sources, etc. They are
especially important with colour transparency materials, which, unlike colour negatives, cannot
easily be adjusted at the printing stage.

Conversion filters with odd reference numbers are yellowish or orange, for lowering
the colour temperature of the light (Figure 9.29). Filters with even numbers are bluish and
raise the colour temperature. These set filters change a particular light source by the amount
required for a particular film type. For example an 85B, which is orange, changes daylight
to the colour equivalent of 3200 K tungsten lighting to suit tungsten-balanced film. An 81A,
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Cc 10y

CC 05Y

CC 20M

CC 10M

CC 05M

Figure 9.28 Some gelatin sheet colour compensating(cc) filters. The numbers relate to their strength, the final letter to colour

Light Film type:
source

Daylight Tungsten
Daylight No filter 85B
Flash CCY10* 85B + CC10Y*
Tungsten 3400 K 80B 81A
Tungsten 3200 K 80A No filter
Tungsten 100 W lamp 82A
Fluorescent (basis of test) CC40M CC50R

*A few small flash units.

Figure 9.29 Colour conversion filters

much paler pink, changes the slightly too-blue light of 3400 K photolamps to 3200K to suit the
same film.

An 80A and an 80B filter (even numbers, and both blue) change 3200K and 3400 K
tungsten lighting respectively to match daylight and so suit daylight-balanced film. These
are particularly useful filters because manufacturers offer so few films balanced for tungsten
light. An 85B filter is always worth having in your camera case for roll, and 35mm materials
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if daylight scenes and tungsten-lit shots are likely to be recorded on the same film. If subject
lighting is mixed (a tungsten lamp used to ‘fill in” and reduce contrast in a daylight-lit interior,
for example), you can use the filter in sheet acetate form over one source to match it to the
other. (Avoid using a lighting acetate for the lens; its poor optical qualities will upset image
definition.)

Colour compensating filters, on the other hand, are best bought as gelatins of various tints
and strengths. The most useful ones are yellow, red and magenta, in CC10 and CC20 strength
(used together these form a CC30). Filters are most often needed on the lens:

* When using light sources (such as some fluorescent tubes) for which no one colour conversion filter exists.

e To fine-tune your image colours, based on the appearance of processed slide film tests. If, for example, the test
film shows a slight bluish shift, view it through yellow CC filters of different strengths until neutral midtone
subject areas look neutral again. The rule then is to use a CC filter half this value over the lens when you
reshoot.

* To help counter the effect of reflective coloured surroundings — green vegetation, room decorations, etc. — which
may otherwise tint your subject.

* To give the scene an intentional slight all-over colour bias which strengthens mood, and helps blend and
coordinate a colour scheme.

Colourless filters, used for both monochrome and colour
films

Several important filters are equally useful whether you are shooting in black and white or
colour.

Ultraviolet

UV-absorbing filters look like plain glass because they only absorb wavelengths our eyes
cannot see. The sun’s short-wavelength radiation is most readily scattered by particles in the
atmosphere — a reason why distant haze in landscapes has a bluish appearance to the eye.
On films, however, this scattered UV records as well, increasing the mistiness of haze and,
on colour film, exaggerating its blueness. The effect is especially notable with landscapes at
high altitude and near the sea. A UV absorbing filter therefore helps to record the subject
appearance you actually see. Modern camera lenses often incorporate a UV absorber within
their optics.

Better still, for colour films, use a 1A ‘skylight” or ‘haze’ filter, which has a barely
perceptible pink tint. It’s worth having this filter on for all landscape work shot on reversal
film, to prevent excess blue. (If you are using a warm-coloured filter this will also act as a UV
absorber.)

Neutral density

These are grey, colourless filters which affect all wavelengths equally and just cut down the
image brightness. They are made in various strengths in increments of one third of a stop (see
Figure 9.30). An NDO.3 or NDO.6 filter is useful when you have fast film loaded but want to use
a slow shutter speed (to create blur) or a wide aperture (for shallow depth of field), or just need
to shoot in intense lighting without over-exposing. ND filters can be combined to increase their
strength.
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Ref. (density) Allows you to increase
Aperture or Time
NDO.1 0.3 stop x1.25
0.2 0.6 x1.5
0.3 1 x2
0.4 1.3 x2.5
0.5 1.6 x3
0.6 2 x4
0.7 23 x5
0.8 2.6 x6
0.9 3 x8
1.0 3.3 x10
2.0 6.6 x100

Figure 9.30 Neutral density filters

No light

Figure 9.31 Polarized light. Top: Unpolarized light, shown vibrating in two of many directions at right angles to its path of
travel, becomes restricted to one plane when passed through a polarizing filter. (It would be polarized this same way if reflected
off a shiny non-metallic vertical surface.) Bottom: Polarized light stopped by a polarizing filter turned 90° to the light's plane of
polarization

‘Black’ filters

Infrared-sensitive materials are usually used with a ‘black’ filter which appears to be opaque
but in fact only allows the non-visible wavelengths to pass through it, giving the most extreme
effects possible with the film. On SLR cameras the picture needs to be composed and focused
before fitting the filter.

Polarizer

A polarizing filter also looks grey, and can be used as an ND filter, but has unusual extra
properties which give it several applications. As Figure 9.31 shows, normal light waves vibrate
in all planes at once at right angles to their direction of travel. Plane polarized light is restricted
to one direction. Unlike some creatures, our eyes cannot tell the difference between polarized
and unpolarized light, but polarized light exists around us — in light from parts of blue sky at
right angles to sunlight, for example, or light reflected off any shiny non-metallic surface at a low
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angle (about 33° to the surface). When using a polarizer to darken the sky, remember that the
strongest effect is at right angles to the sun, and the effect may not be uniform if you use a wide-
angle lens.

A polarizing filter has a special molecular structure. Think of its effect on light waves as
like an egg slicer or narrow parallel railings: when its ‘lines” are parallel to the plane in which
polarized light is vibrating, light is transmitted, but when they are at right angles the polarized
light cannot pass. In practice you look through the filter, rotating it until an unwanted reflection
disappears, or the sky darkens, and so on.

Whole lake surfaces or every window of an office block can be cleared of reflected skylight
if you have the right viewpoint. Blue sky can be darkened in colour as well as in black and white
photography, making clouds prominent. The colour of glossy objects such as glazed ceramic or
shiny plastic becomes more intense when the sheen they reflect from surroundings is removed,
see Figures 9.33 to 9.36. If you are copying subjects like paintings behind glass, a polarizing
sheet over each light plus another on the lens allows specular reflections off any surface, and at
any angle, to be controlled (Figure 9.32).

Circular polarizers. Regular linear polarizing filters work fine on most cameras; however,
on some SLR cameras they can upset the exposure-reading or focus-sensing mechanisms. If
this happens you must use a circularly polarized filter instead (they have a similar effect on
the image). Circular polarizers are more expensive so check your camera handbook for more
information on whether your camera requires one.

Special-effects filters and attachments

There are dozens of different colour filters for special effects. Some are so strong and assertive
that for many they are little more than novelty items which can distract from the picture rather
than improve it, but others are more widely useful. ‘Graduated’ filters have a tint which fades
off into clear glass halfway across the surface. They allow you to tint just the sky (or ground) in
landscapes (see Figure 9.23). Graduates that are almost colourless or grey are the most useful
for reducing light from the sky and so allow bright cloud detail to record at the same exposure
needed for the foreground.

Always check the effect through-the-lens at your chosen f-number, because the aperture
setting affects whether the change of colour will be very graduated or more abrupt. (Such filters
cannot be used precisely with direct viewfinder cameras.)

Use fast film with deep-coloured effects filters. They cut down light considerably and you
will want a choice of apertures for different results. Suitable subjects include relatively colourless
scenes — clouded seascapes or open landscapes (particularly under snow), stone buildings, sand
dunes, silhouettes and stark shapes against fairly plain backgrounds. Take care that objects such
as trees or chimneys projecting into the sky don’t get over-filtered and look unnaturally dark or
coloured.

Attachments (Figure 9.38). Colourless special-effects optical attachments (they do not strictly
filter anything out) include multi-image refractors, diffusers, and ‘starbursts’. None of them
calls for increase in exposure. Multi-image units are simply faceted glass discs which form an
overlapping repeat pattern of part of the normal image formed by your camera lens. The number
of images depends on the number of facets — typically 3, 4 or 5. The longer your lens focal length
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Figure 9.32 Using a polarizing filter. Left: To absorb light reflected from a glass window — most strongly polarized at 33° to the
surface. Light scattered from the matt-surfaced wood remains unpolarized, and passes through the camera filter. Centre: Rotating the
polarizing filter darkens parts of blue sky at right angles to the sun'’s direction. Right: All reflections removed from glass by polarizing the
light from the lamps and fitting another filter (turned 90°) over the camera lens

Figure 9.33 Suppressing reflections with a polarizer. Left: Pattern of tables on a roof terrace with shiny brick flooring, no filter. Right:
The same view, using a polarizing filter rotated to the position giving maximum effect

the farther apart these images are spaced. Such attachments must be deeply hooded from stray
light, or image contrast will suffer.

Diffusers spread light parts of the image into dark parts, diluting shadow tones and
colours, lowering contrast and helping to give an atmospheric, often high-key effect, like faint
mist. ‘Starbursts” have a grid of finely etched lines which turn brilliant highlights into radiating
spokes of light like a star. The number of ‘rays” depends upon the number and angle of the lines.
Diffraction sometimes adds a slight colour effect too.
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Figure 9.34 The effect of a polarizer on blue skies. Left: No filter. Right: With polarizer rotated to give the maximum darkening effect.
Note how only the sky is affected

Figure 9.35 The effect of a polarizer on glass. Left: No filter. Right: With polarizer rotated to give the maximum reduction of reflection
in the glass
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Figure 9.36 A rainbow or ‘colourburst” diffraction attachment adds a graphic effect to the brilliant spill of sunlight topping a simple
post. (Take great care not to dazzle your eye looking through an SLR eyepiece unless the lens is fully stopped down.) An intense
highlight in relatively dark surroundings is ideal for giving brilliant spectral patterns, but can be used in a variety of ways

Other lens attachments have finely etched lines to create ‘rainbow” effects around brilliant
highlights by diffraction of light (Figure 9.38). It is vital to have one or more really intense point
light sources in the picture — the sun, spotlights, or speckled reflections from water — otherwise
these attachments just give a slightly diffused low-contrast image.

Effects attachments are helpful for enlivening dull product shots or giving a dynamic edge
to music photography, etc. But be careful not to overuse them. Like the effects menus offered in
digital manipulation software programs (Chapter 14), they should be used with care. It might be
worth asking yourself if an image needs such effects to enliven it; is it good photography in the
first place!

Filter kits

he most useful filters are also the most versatile — for example a polarizing filter and a UV

or skylight/haze type, both of which are best in glass form. For colour work you should

carry appropriate colour balance conversion filters, plus a few CC types. Medium red (or
orange), deep yellow, and green filters in either gelatin or glass are the most useful for black
and white, although warmer colour-conversion filters may do double service for some of these.
The most versatile ‘effects’ filters could be a couple of different strength graduates in either
pale grey or brownish tint, to reduce sky over-exposure and warm up grey clouded landscapes.
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Figure 9.37 Effects attachments. Top: Faceted multi-image unit. Bottom: Graduated tobacco tinted filter, for skies in landscapes, etc.
The holder for the square filter allows adjustment of its positioning up or down, to suit the placing of the horizon (see Figure 9.23)
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PROJECTS




Exposure
measurement

This chapter looks at what ‘correct” exposure means and what we should aim for using different
films. It discusses equipment for measuring and setting exposure, their different modes of
use, and how to avoid mistakes with problem subjects. Shooting with flash brings in its own
exposure features, discussed towards the chapter end. Although film is featured throughout,
most of these exposure topics apply equally to digital cameras too.

Films or digital image chips need to receive just the right amount of light to record
an image. If insufficient light reaches them they record nothing, or a dark, partial picture.
Similarly, too much exposure results in a bleached, washed-out image or just a white blank.
Strictly speaking, ‘giving the right exposure’ means capturing the correct amount of image
light (photons). In practice it is much more than this. Exposure can be used to give emphasis,
by deliberately over- or under-exposing parts of the scene such as backgrounds to draw the
eye towards the main subject or particular areas and therefore affect composition. Exposure
control is also the key to getting fine tonal qualities in your final pictures, whether prints or
slides. Finally the actual way you give exposure, via chosen permutations of lens aperture and
shutter speed, has important side-effects on the image. As shown in earlier chapters, these
strongly influence the appearance of things at different distances and the way that movement is
recorded.

The exposure measuring and setting help provided by the camera itself varies considerably.
At one extreme, a fully automatic compact will measure the light and instantly set controls
according to a built-in program, without even telling you what is going on. Total automation
ensures a high percentage of accurate exposures with ‘average’ subjects, but takes many
creative decisions out of your hands.

At the other extreme most large format cameras offer no light-measuring facilities, leaving
you to make all the decisions on shutter and aperture settings by measuring the light with a
separate hand-held meter. The middle ground is catered for by cameras with in-built metres but
manual (or semi-automatic) controls.

Factors that determine what exposure
to give

he main factors that should be taken into account when measuring light and setting
exposure are:

1 Lighting. The intensity and distance of the light source, including any light loss due to diffusers, acetates, etc., or
atmospheric conditions between source and subject. The range of brightnesses (contrast) needs to be within the
film’s tolerance range if full detail is to be recorded.
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2 Subject properties. How much your subject reflects the light — its tone, colour, surface, from a black cat in a
coalstore to a milk bottle in the snow. The meter cannot tell what the subject is and so its readings need to be
interpreted so light and dark subjects such as these are recorded well.

3 Film speed. The I1SO speed rating used, together with any alterations necessary due to film colour sensitivity relative
to subject light source (p. 202) or if using extremely long exposure times; see reciprocity failure (Appendix C).

4 Unusual imaging conditions. Light absorption due to lens filters and attachments, or an image made dimmer by
extending the lens forward to focus close-ups (see p. 249).

On top of these come important interpretative or subjective considerations. For example, would
it improve the picture to expose wholly for the brightest parts of the scene and make darker
parts black; or expose for shadows and let light parts ‘burn out’? These judgements can only be
made by you, and are carried out by over-riding the camera’s settings.

The chosen exposure is delivered to the film by a combination of:

* Intensity (image brightness): controlled by the lens aperture. Bear in mind that this choice will affect depth of field,
and to some extent definition.

* Time: controlled by the shutter speed. This influences the way any movement of subject or camera will reproduce,
and the spontaneity of expression or action.

Putting into context the information on ‘aperture and f-numbers” in Chapter 3 (p. 50) and
the ‘shutter” in Chapter 4 (p. 68), one of the most important things to remember about setting
exposure is the relationship between the two. As Figure 10.1 shows, intensity and time —
aperture and shutter — interrelate. Within limits (Appendix C), halving the intensity (f-stop) and
doubling the time (shutter speed) maintains the same total of photons of light energy reaching

Depth of field

Least « » Greatest
/2 /2.8 fl4 /5.6 /8 11 16

Aperture

T
Same overall exposure level

/1000 1/500 /250 125 /60 /30 /15 second

Movement blur
Least <€ » Greatest

Figure 10.1 Aperture/shutter speed relationships. Identical exposure can be given through a range of intensity/time settings. For
example, each combination here will give the same light effect to the film. With a manually set camera you can choose between them,
paying attention to depth of field and blur effects
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the film (the same amount of light/exposure hitting the film/CCD), as would twice the intensity
and half the time. If we put Figure 10.1 into practice we can see the result that these ranges

of settings have on two very different situations. The same overall exposure level occurs and
therefore we can say that they are all the ‘correct exposure’.

In Figure 10.2 we have a static subject, a still life photograph the camera is fixed on a tripod
to reduce the possibility of camera shake at slow shutter speeds. For this image the priority is
depth of field and how much of the subject is required to appear in focus in the final photograph.
In the second set of images (Figure 10.3) the priority is shutter speed because we are dealing
with a moving subject. The subject is running in a flat plane across the camera lens, although
depth of field will play a role, on the whole, with this image the figure should be in focus across
the range of settings we use. For this test the camera is again fixed on a tripod to reduce camera
shake at slow shutter speeds; however, the effect of these different shutter speeds, unlike is for
the still life image, made apparent in the final photograph. The faster shutter speeds manage
to freeze frame the action in mid flow, while the slower shutter speeds mean that the subject
appears as a blur. In your normal day-to-day photography it is unlikely that you will always have
to deal with such extreme subjects but you will have to decide on a balance between time and
intensity, making a decision as to whether depth of field or movement is the key concern.

()
Figure 10.2 The effect of different apertures on the same still life photographed at (a) #/3.2 (b) #9.0 (c) #/22, demonstrating an
increase in the depth of field — how much of the image is in focus, in particular look at how the background has become sharper
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(@)
Figure 10.3 The effect of shutter speed on a moving subject. The lower the shutter speed the more likely it is that the subject will
become blurred, and the faster the shutter speed the sharper the subject appears (a) 1/15, (b) 1/60 and (c) 1/125 s

()

Exposing different film types

ilm manufacturers aim for a product which gives you: good image quality and wide

tolerance (to exposure errors, wrong colour lighting, etc.) and records the picture in such a

way that it is easy to successfully print onto paper. But the requirements for best exposure
vary according to film type — monochrome or colour, negative or slide.

Black and white negatives

The more exposure this film is given, the denser the image tones in the processed negative
become, until all the image silver is retained and it becomes completely black. Figure 10.4 shows
how progressive increases in exposure makes all tones grow darker. Subject highlights such as
skies and bright reflections are the first to become solid and lose their details. Then this quickly
spreads to mid-tones and finally to shadows. You often find too that, when enlarged, grain is
more apparent in overexposed negatives and general light spread throughout the emulsion
reduces sharpness.

Going the other way, under-exposure makes subject shadows reproduce so ‘thin” they lose
their detail, becoming indistinguishable from the clear film edge (‘rebate’). Then the same fate
occurs to mid-tones, and finally to subject highlights too.

Results like these can be shown on a graph called a ‘characteristic curve’ for the film (see
Figure 10.5 and Appendix D) with image light intensity values from shadows to highlights along
the bottom axis (‘Log relative exposure’) and final tonal density from palest up to darkest parts
of the negative along the other. ‘Correct” exposure should place all the image light intensities as
densities on the lower part of the curve, yet not below the point where it flattens out, showing
that densities are no longer separable and detail disappears.

The more contrasty your scene, the more accurate the given exposure must be — for it will
then