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One way to learn cinematography is foolproof and effective, and it's worked for 
over 100 years. It's apprenticeship. No doubt it began with the first movies, but 
it unquestionably stems from no later than 1912 when D. W. Griffith brought 
his company to Hollywood to settle permanently and make movies. One of the 
people Griffith brought along was G. W. (Billy) Bitzer, his  cameraman. Today, 
the person responsible for everything concerning the  photography in movies—
cinematography—is variously called the cinematographer or the director of 
 photography (DP). In the early days and for many years after, the cinematogra-
pher was usually called the cameraman, or sometimes the first cameraman.

And, very specifically, it was always cameraman. Women did not shoot  feature mov-
ies until the 1970s. Certainly the first woman director of photography who was 
admitted to the Hollywood camera union, then called IATSE #659, was Brianne 
Murphy in 1977. She was also the first woman invited to join the American Society 
of Cinematographers, an honorary society and the oldest  surviving organization in 
the film industry. Many female DPs, operators, and assistants are in the business now. 
Most terminology has finally changed to reflect that, although not always. The first 
woman admitted to the union as a camera assistant in 1976 was  universally known 
as the “girl assistant cameraman.” So please forgive me if I sometimes slip up and say 
“cameraman” when I am referring to the director of photography.

Getting back to Billy Bitzer, he began as an electrician and worked with Thomas 
Edison, who became a major producer when his employee W.K.L. Dickson 
 perfected motion picture photography in 1889. Bitzer became a movie camera-
man and eventually wound up at Biograph, one of the most important film pro-
duction companies of the first decade of the 1900s. Biograph became a giant 
in the industry after D. W. Griffith started directing for them. Griffith quickly 
became the premier director in the world. So when Griffith became independent 
and moved to Hollywood, he took his company with him,  including Bitzer, who 
had become the most prominent cameraman in the world and one of the best.

Shortly after the Griffith company arrived, Karl Brown, a young man in a the-
atrical family, managed to get Bitzer to hire him as his assistant. Bitzer may 
have had assistants in New York, but Brown is the first person I know of who 

Introduction
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was an official camera assistant. He learned from Bitzer and performed many 
duties not today associated with the camera assistant (e.g., shooting stills), but 
he did become the first professional assistant and set the pattern for the next 
100 years.

Karl Brown began by carrying camera cases—still the first job for an assistant—
and over the years he learned how to care for the camera, how to load, and how 
to photograph. He eventually became a top DP himself and a director of major 
Hollywood productions.

The pattern of apprenticeship is still unchanged: Start as a grunt, learn tech-
niques, gradually get more responsibility, and move through more and more 
demanding and remunerative jobs until you finally advance to the highest posi-
tion. It's still a wonderful way to learn. I got my start in camera work when I had 
the good fortune to be admitted to the Camera Assistant Training Program, a now 
defunct effort of the camera union (now the International Cinematographers 
Guild, Local #600, IATSE) and the AMPTP (Association of Motion Picture and 
Television Producers). The program assigned me first to Panavision (the manu-
facturer of the best movie cameras in the world) and then for two or three weeks 
at a time to various movies, TV shows, and commercials. I worked on Pete's 
Dragon, Oh God!, The World's Greatest Lover, and One on One. I learned from the 
crews of Most Wanted and Charlie's Angels. It was a fantastic experience.

One great aspect of this program was the chance to work with many crews with 
their different personalities and their different ways of getting the same job done. 
I could pick and choose from the many variant techniques of being an assistant 
and slowly build my own style of working. Of course, there's no one right way; 
a number of different approaches get the same work done in the same amount 
of time. You might notice that I refer occasionally to “industry standard”; this is 
an expression the crew uses to denote generally accepted procedures. Sometimes 
it's the best way to work, sometimes it's the only way, and sometimes it's just the 
cool way. And everyone on the crew knows it's vital to be cool.

And by the way, cool is important. It's not just a matter of social acceptability. If you're 
cool, you don't run, nobody ever waits for you, and your work appears smooth and 
effortless. It's a sign that you know what you're doing and that you've achieved mas-
tery. Gaining the confidence of the people you work with—and work for—eases the 
day; everybody believes that the work is being done well, that the organized chaos 
of production is proceeding as efficiently and artistically as possible.

Okay, let's get back to my training program. Even though I entered the program 
with a film school education, I had little experience of the routine of a profes-
sional set and not much knowledge about the specialized jargon, the language 
of the crew. And I knew little specifically about how to load a camera, much less 
how to do the exalted work of framing and lighting. I learned by watching (and 
watching and watching). I asked questions, but soon discovered that while most 
people will be happy to share their knowledge with you, there is a limit to how 
much time they have to teach you while they're in the middle of shooting. So I 
learned it is better to watch carefully, pay attention, and see if I could figure out 
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what the crew was doing and why. If you do that, you can ask  questions selec-
tively and not make a pest of yourself. It is unfortunate but true that much of 
what you learn comes from making mistakes. One of the purposes of this book 
is to share some of mine so you won't have to suffer as much  embarrassment as 
I did while learning the ropes.

On my first day on the set as a trainee, I had been assigned to a TV miniseries, 
How the West Was Won. I was trying to remember who was who on the crew, and I 
was preparing my slate and camera report. (It seemed like a big thing to be trusted 
with, and I wanted to be perfect.) I leaned up against a big piece of equipment 
so I could write more easily. Suddenly, something hit me, my feet went out from 
under me, and I was looking up at the sky. A big guy leaned over me, reached 
out his hand, and said, “Let me help you up.” Well, this was nice, especially after 
all the horror stories I'd heard about how rough crews were. He brushed me off 
and said, “No hard feelings.” Hard feelings? I didn't understand. “But I want to 
make sure you remember this,” he said. “See, that thing you're leaning against 
is a crane arm.” Sure enough, I had been leaning against the Titan crane, which 
is the biggest crane available in the movie business. It is a truck with ten wheels 
and a  pivoted arm that can counterweight up to 2,500 pounds, holds the camera 
at the far end, and can move silently up to 27 feet high. I wouldn't have believed 
anything could move it. And this nice guy who picked me up had knocked me 
down. “That crane arm has tons of mercury in it to balance it, and if you lean on 
it, you're going to unbalance it, and someone could get hurt. Remember that.” 

Chapman Titan crane. 
Photo provided courtesy 
of Chapman/Leonard 
Equipment, Inc.
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I certainly would remember. And I gradually learned that there's a lot of danger-
ous equipment on a set. But there are also experts who know how to use it prop-
erly and without danger to anyone. But a crane, while gigantic and apparently 
indestructible, can be lethally dangerous if it goes out of control. No one ever 
touches the crane arm except the grip who's working on it. (Grips are the jacks-
of-all-trades of the movie industry. They are sort of analogous to stagehands, but 
they are craftspeople who do work ranging over a far greater area.) The worst 
case of a violation of crane etiquette is often an excitable director who rides the 
seat on the camera platform of the crane to see a shot, loves it, and excitedly 
jumps off before the grips can counterbalance the crane arm. More than one 
grip and cameraperson have been injured when the arm flies out of control, not 
to mention the cameras that have been catapulted through the air to land as 
million-dollar piles of junk.

So there's nothing quite like apprenticeship training. It might not seem terribly 
efficient—you have to work years to perfect your skills—but there's a lot to be 
said for having your ass on the line while you're learning. Unfortunately, not 
everyone can get an entry-level job working on a camera (or grip or electric) 
crew, where they can learn cinematography. So what else can you do? Another 
option is to enroll in a college course that allows you to work with profession-
als on a low-budget project. There aren't many of them, so you may have to go 
a bit afield to find one.

I was lucky enough to have this experience. One summer while I was attending 
film school at Cornell, I was given the opportunity to participate in a unique 
filmmaking project. My thesis advisor had gotten money from the university 
to bring Ed Emshwiller—a world-famous independent filmmaker from New 
York—to campus to make a film there using a student crew. I was on that crew, 
and the experiences of that summer transformed my life. That's when I knew I 
wanted to spend the rest of my life making movies.

Years later I was invited to Grand Valley State University to teach cinematog-
raphy by supervising a student crew on a production financed by the school. 
Remembering how much the summer program at Cornell had meant to me, I 
was delighted to participate as the director of photography on this project. The 
director and actors were also professionals. Each student was assigned a specific 
job, and did that job for the entire production. Beyond learning technical skills, 
the students learned whether they liked the rigors and the culture of profes-
sional filmmaking, how to conduct themselves on a set, and practices, tools, and 
techniques they could use for making their own films.

Since then I've shot eight summer films with students: seven shorts and one fea-
ture. I knew that this opportunity could be really valuable for students, but the 
reality ended up surpassing all my expectations. The appreciation expressed by 
the students who went through this experience overwhelmed me. Many of these 
students are now in the film business, some locally (in Michigan) and some in 
Hollywood. Many have told me that what they learned about filmmaking on the 
set during their summer shoot prepared them better for working in the  business 
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than all their traditional classroom courses. So I advise you, if you can find a 
program like this, working with professionals, sign up now.

By now you're thinking, “Sure, it would be great to get on professional produc-
tions, but pigs will be flying over Hollywood before that happens. And how am I, 
a student at the University of Nowhere, supposed to find Hollywood profession-
als willing to spend a summer working with students?” That's a good question.

Realizing that few aspiring filmmakers will have these opportunities, I 
have written Shooting Movies Without Shooting Yourself in the Foot: Becoming a 
Cinematographer with the idea of simulating the apprenticeship experience as 
much as is possible in book form. This book should give you the means to learn 
the important things you need to know about cinematography: the importance 
of preproduction, the kind of equipment you'll need and how to work with it, 
how to use the equipment as an expressive tool, how to function and behave on 
the set, and how to avoid making the kinds of mistakes that will cost you your 
job and your future in filmmaking.

This is not a textbook. It is a guide through the process of shooting a film from the 
perspective of a director of photography and his or her crew. It covers technical and 
scientific details but only on a need-to-know basis. You'll be able to easily choose 
how much you want to delve into technical explanations, or you can skip them 
until you see the purpose of knowing all that (and I hope I can convince you that 
you do). And I won't be encyclopedic. My purpose is to focus on what the experi-
ence of being a DP or a member of a camera crew is really like in practical terms.

You will see that this book is divided into several sections. In the Realities sec-
tion, I'll take you through preproduction, production, and postproduction. 
When we encounter highly technical subjects, I'll direct you to the Technicalities 
section, where you can immerse yourself in the hard-core science and how-to 
material. You get to choose when and how much you want to read about tech-
nical things. There is also a section of Checklists, Cheatsheets, and Datasheets, 
where I boil down processes and information I've presented in the rest of the 
book into quickly accessible and useful forms. These will be invaluable when 
you're actually working on a project.

You'll also see exercises that are designed to get you to express yourself with the 
tools of a working cinematographer. Sometimes you may not have access to all 
of the equipment we have in Hollywood, but I'll be giving you suggestions for 
ways to get around the access problem. You'll learn that it's important for a cin-
ematographer to be resourceful. Many of the wonderful projects you work on 
may have very limited budgets. I've worked on mega-budget films, micro-budget 
films, and everything in between. Regardless of budget, every show I have ever 
worked on has had moments when sheer inventiveness—chewing gum and bal-
ing wire style—has been necessary. So don't feel deprived if you don't have fancy 
cameras, cranes, and lights. I will talk about the professional way to do things; 
most importantly, I'm going to lead you through a detailed approach you can 
adopt that will enable you to do professional work regardless of your resources.
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Of course, artistic visual expression is why anyone is drawn to cinematography in 
the first place. But teaching someone to be creative is pretty much an impossible 
task. While I'll give it a try, what I know I absolutely can teach you is how to do 
everything necessary to make artistic expression possible. You need to have both 
technical and creative abilities to allow you to successfully realize a director's 
vision. A director of photography has to be a creative artist and the commander 
of an army at the same time. This book helps you learn how to do that.

I won't tell you what stories to shoot, but I will show you how to use your tools, 
introduce you to “industry standards,” and share with you many of the tricks 
I know that make professional movies so good.

This book is intended to be a self-tutorial, an apprenticeship in a book. I can 
tell you how to do many things, and I can give you exercises to learn on your 
own. Each exercise is followed by a discussion of what you should have learned 
from doing it. Try to do the exercise without looking at the discussion first. That 
way you'll have the opportunity to learn what I set up the exercise for without 
 knowing beforehand what the final intention is.

I am not foolish enough to think I can cover every situation that may arise. But I 
will talk about the mistakes everyone makes, and I will tell you some big ones 
I've been a part of. Remember: You learn by making mistakes. Both your mistakes 
and your solutions will stick with you. Not a day will go by that you won't learn 
something, and every member of the crew feels the same way.

So you have to improvise, and you have to make mistakes. The information 
and the exercises in this book will move you past the simple mistakes so you 
can learn on your own from the more interesting mistakes that only you will 
make. The book is organized to take you through the entire process of shooting 
a film, from reading the script to screening the final print. Each step builds on 
the  previous one. I'm pretty sure each step is necessary, and I think you'll get the 
most out of doing all the exercises in order.

But I want you to play. The single most important thing for you to do is to 
shoot—anything and as much as you can. Don't forget that this is what you love 
doing. In his book Outliers, Malcolm Gladwell, commenting on why particu-
lar people achieve the greatest success, quotes neurologist Daniel Levitin: “Ten 
thousand hours of practice is required to achieve the level of mastery associated 
with being a world-class expert—in anything.”1 So let me start you out on your 
10,000-hour adventure.

1Gladwell, Malcolm. Outliers, Little, Brown, New York, 2008, p. 40.
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John Wooden, the legendary basketball coach, made famous his admonition, 
“Failing to prepare is preparing to fail.” This advice is as applicable to cinema-
tography as it is to basketball or any other endeavor. Director Alfred Hitchcock 
took preplanning to such an extreme that for him the actual shooting of his 
movies became a very mechanical procedure. At the other end of the spectrum, 
shooting a movie with the freewheeling approach of an Altman or a Cassavetes 
takes no less preproduction planning because, interestingly enough, it takes a 
lot of preparation to be ready for improvisation on the set. All the tools and cre-
ative thought must already be at hand no matter which approach the director 
takes. So how, as the director of photography, do you do your preparation? It all 
starts with the script.

The script is the basis of everything that's going to be up on the screen. The 
writer has been bleeding into his keyboard for months or even years, the pro-
ducer and director have committed to putting this story onto the screen, and 
somebody has put up the money to make it. So don't read the script with the 
eyes of a writer or director, thinking how you'd change the story or the dialogue. 
For you, as DP, the script is a blueprint and you're going to construct the build-
ing it describes.

The first time, just read it. Read it for the story as though you just want some 
entertainment. You'll find out pretty fast if you like it or not. If you're doing this 
as a job—I mean, getting paid—it really doesn't matter whether you like it or 
not. You're going to shoot it the best you can. If this is a labor of love (i.e., no 
pay), make sure you do love it. Now, in the documentary Cinematographer Style, 
Director of Photography Vittorio Storaro tells a story about quitting his first job. 
He felt that he and the director were not on the same page, so even though he 
was just starting out and had a wife and a kid at home, he quit. Okay, I believe 
him and I salute him. I don't know what his finances were like, but I commend 
him for sticking to his artistic guns. But if you are like me, and you have to work 
for a living, you'll be working on projects you well know are not intended to be 
great works of art.

What's First?
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Besides, there's an equally proud ideal held for many of us who work in the film 
business: You take every job offered, you do the best you can, and you don't 
quit. I think it speaks to professionalism and the duty of an artist in a commer-
cial world. Yes, we all have to work to live. We can't be the arbiter of what the 
story is or of how appealing the script is. But we can—and we obligate ourselves 
to—do the very best, the most artistic, work we can in service of the vision of the 
writer, the director, and the producer.

Now, about the script. You probably read it at least once in the process of get-
ting hired. If not, they just wanted to look at you and have a talk. They told you 
the story, and you convinced them you're the one to shoot it. Now you have to 
figure out what it is and how to do it. If you're about to read in preparation for 
an interview, think about this.

reading the SCriPt: Who'S in it?
You've read the script once. Read it again. Make sure you get the characters clear 
in your mind. If the script is not well written, it may be a little hard to distinguish 
between characters; they don't seem to talk differently, and their motivations 
aren't very clear. Good writing makes the characters' identities clear and distinct. 
It will matter less if the actors who are cast bring their distinctive personas with 
them. If they have Brad Pitt playing against Dustin Hoffman, there won't be any 
problem with each character being distinctive. In any case, you want to have a 
feel for the characters and story so you can make sense when you're talking to the 
director. And the point of reading right now is to be able to engage with the direc-
tor on his vision of the film. All further decisions will be based on an understand-
ing of the director's vision. The director may or may not solicit your vision of the 
film. It pays to be careful of treading on the director's domain by putting forth 
too many of your own visionary ideas at this point in the process. There will be 
plenty of opportunity to contribute creatively as the project progresses. Directors 
will vary in how much of your personal vision they will tolerate.

The dialogue isn't the most important element for you—you're taking pictures, 
remember—but it often gives you the first inkling of who the characters are and 
how the plot goes. You'll be noting all the action in the script, and we'll get to 
that soon.

Back to the cast. You won't have anything to do with casting; that's the director's, 
producer's, and casting director's concern. But you may know who plays which 
part. If the actors are well known—say, Brad Pitt again—you will be imagining 
them in your mind as you read. More likely, the performers are “working” actors 
you've never met, probably never have seen. But the production office (there's 
always a production office) will have the glossies (8 × 10 photos of the actor 
with a bio and credit list on the back). You can take a look at the photos and 
begin to get an idea of what the actors look like.

Good. Look at them. Copy them or scan them, and take them with you. Actors' 
glossies famously never look much like them. Usually they're fantasies of how 
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the actor would like to look, but they're a start. You will be spending a lot of 
time lighting and framing these people, so you might as well start thinking about 
what approach might best serve these actors. Do the actors fit the characters as 
you've visualized them? Do you think they need special makeup or hairdos or 
wardrobe to make them convincing? What can you do to make them look bet-
ter? Imagine how light coming from one side or the other would change the 
feeling you get from the face. If the actress's face is washed out—overexposed—
maybe that means you need to work on her complexion. There's a good chance 
she's got lines or blemishes on her skin, or she's not as youthful-appearing as she 
would like. That's makeup, of course, but it's also lighting. You, too, can over-
expose. Often the actor will appear with a two-day beard stubble. I'm amazed 
that it's lasted in fashion a quarter century after Miami Vice premiered, but there 
you are. Will he be stubbly when you shoot him in this film or will he be clean-
shaven? Check with the director about this. If it's a horror film, you can be pretty 
sure there are going to be facial and body prosthetics, but there might be special 
makeup effects even in dramas or comedies. Prosthetics require special lighting 
considerations. Generally the line between the prosthetics and skin has to be 
disguised. It may be invisible to the eye but evident on camera because the col-
ors respond differently. This will take some time and some special lighting. And 
you'll have to remember to include time for tests of the prosthetic makeup.

By performing camera tests during preproduction, you'll have a chance to light 
the actors in all sorts of ways to work out the look that's best for them for this 
movie. We'll get to that later. But the earlier you can start thinking about any 
aspect of your work, the better. It's also nice to be able to put a name to a face 
so you know the actor's name when you meet him or her. (Folks really are 
impressed that you can remember names.) And you want to know early if there's 
a lot of cosmetic work you're going to have to do.

Take symmetry. Human beings are supposedly built bilaterally symmetrical—
pretty much, you look the same in a mirror (with every characteristic reversed) 
as you do in the real world. But we're not perfectly symmetrical. Maybe you've 
noticed that we only have one heart and that it's not in the middle. Well, no 
one's face is perfectly symmetrical, although some come close. Usually those 
we regard as “classic” beauties are extremely symmetrical. But the rest of us are 
lopsided in varying degrees. In fact, the face you've confronted every morning 
for the last oh-so-many years is not the face the world sees. Try this: Look at a 
snapshot of yourself. If you're like most people, you don't like what you see. You 
say, “Oh, I take lousy pictures.” Well, it may be you're just not photogenic. But 
that's probably not your fault. What's happened is that you're reversed. Take the 
picture with you into the bathroom and hold the picture up to the mirror next 
to your reflection in the mirror. It looks different, doesn't it? Now put the picture 
next to your face and look at its reflection in the mirror compared to the reflec-
tion of your face in the mirror. Now the two images look a lot closer, right?

I had a shock once. I was operating on a TV series and had gotten to know the 
actors, including the lead actress, really well. At one point I had to set up a shot 
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for a close-up of the actress looking in a mirror. I got the camera in position, but 
when I looked through the viewfinder, I thought someone had taken her place. 
Her face was so asymmetrical that in this mirror image she became unrecogniz-
able. Interestingly, she was less attractive in her reflection.

Mostly this asymmetry won't be a problem for you. But you've probably 
heard about actresses who have a “good side.” That's a function of asymmetry. 
Claudette Colbert was famous in the 1930s for having “only” one good side. 
Look at any movie of hers (e.g., It Happened One Night), and you will seldom 
see the right side of her face. A situation this extreme is rare. But you want to 
be aware of the “good side” of an actor. Another example: I had a lead actress 
whose “parentheses” from her nose to her mouth were asymmetrical. One side 
was deep, and the other was shallow. No one would argue that she wasn't a 
beauty. But when photographed she looked lopsided. So I lit her to accentuate 
the shadow on the shallow side and to minimize it on the deep side. Thus, she 
looked more symmetrical—and more beautiful.

There are a lot of other strange things photography does to make people look 
bad or at least different. Thank goodness, it also smoothes out some problems, 
and there are always tricks we have to remedy the situation. We'll discuss this 
more when we get to lighting.

You want to concern yourself with other questions about the actors while you 
read the script. Have you got a big difference in height? Will actors who are of 
different heights have to be in a shot together (a problem faced and conquered in 
Twins with Danny de Vito and Arnold Schwarzenegger)? You want to think about 
what to do. You can often put the shorter actor on an apple box (a  standard-size 
box we use, modeled on real apple boxes of a century ago; often called a man-
maker). The actors don't have to be the same height, but they ought to be close 
enough so the frame isn't awkward. Of course, in a wide shot the audience will 
see the difference in height, so don't make them too close in a two shot.

What if an actress is pregnant? That's more of a concern for the producer. But I 
have worked with actresses whom we hid behind every possible piece of furni-
ture on the set so we wouldn't see her belly with junior in it. Otherwise you're 
stuck with a lot of close-ups; besides unbalancing the film, it upsets all the other 
actors, who feel slighted when they aren't getting as many close-ups.

Thankfully, movies are becoming very multiethnic, so it is very common to 
encounter actors in scenes together with very different skin reflectivity. In the 
world of the cinematographer, the notion of racial differences, as some people 
put it, or differences in skin color are irrelevant. To me there's only one race—the 
human race—and it's got lots of skin tones from pale to dark. Every tone reflects 
light differently, and since we're recording reflected light on film or on a chip, it is 
more useful to think in terms of luminance (the measured reflectivity), not skin 
color or race. The cinematographer must be able to produce a balanced image 
even when there is a wide range of reflectivity among the people in the frame. 
Today any film negative and most professional electronic  cameras can handle 
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wide ranges of luminance. Twenty years ago, with less sensitive media, standard 
procedure would be to pump more light on the dark actors and, less often, take 
light off the light actors. This strategy was based on the widely accepted notion 
that one stop brighter than middle gray is “skin tone.” Sure—if all the skin 
belongs to Northern Europeans or their descendants. We have the chance to 
shoot a wide array of beautiful skin, and I like to make sure the characters exist 
in all their rainbow splendor. Having said that, I, too, have had the occasion to 
light people with different skin tones differently. I once was shooting a feature 
whose lead was an African American. In a courtroom scene I had to shoot him 
sitting at a table next to the actress playing his lawyer; she was so light in tone 
as to be almost albino. While technically the film could accommodate the dif-
ferences in luminance, the resulting image looked odd, as though the actress 
was overexposed. Instinctively a viewer's eye always goes directly to the brightest 
object in the frame, but the important person in the shot was the actor with the 
less luminous skin. I wanted the audience to be focused on this man. So I gen-
tly flagged off some of the ambient light hitting the actress, and I added slightly 
more light on the actor using a directed soft box. This approach gave him good 
eye light and filled in shadows on his face. That effect is a good idea with any 
actor. But also, by bringing his exposure up a little while bringing hers down, 
I could make the lighting balance in the shot better serve the purposes of the 
script and the story.

Finally, you may want to think about filtration. Photography, especially elec-
tronic, can emphasize lines or irregularities in a person's face. Usually these 
defects are more noticeable in older performers, but they can occur with actors 
of any age. Surprisingly, skin that appears smooth to the eye will often photo-
graph blotchy, since film and chips are both more sensitive than the human 
eye to variations in the red spectrum (e.g., blood vessels near the skin). Makeup 
will handle a lot of this. But you may want to give a cosmetic diffusion (a filter 
on the lens) to some actors. You want to think about this early. You will have 
to do tests to determine the amount and kind of diffusion to use. And you 
will have to be conscious of maintaining consistency from one shot to another 
within a scene as the film cuts from the actor who needs the diffusion to one 
in the same scene who doesn't. You don't want to cut from a tack-sharp shot to 
one that looks like it was shot through a Kleenex.

don't Worry, Be haPPy: KeePing traCK oF it all
So you're only in your second or third reading of the script, and you've already 
got all these worries. Don't panic. First of all, not every situation occurs in every 
film. Then, you're making notes—written or mental. I always write down my 
thoughts; otherwise, they tend to escape. And I recommend you do, too, as a 
way of organizing your thoughts and giving you something to refer to during 
the testing or shooting process. There's a lot of things to deal with. If you tried 
to keep them all in your mind, you'd get paralyzed. So make notes. Write on the 
script, or get a notebook for your ideas, or whatever works for you. I've often 
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written notes on a tablet, a different page for each script page, and then put them 
in a notebook so the notes face the script page they concern. Another technique 
(I learned this from DP Rodney Taylor) is to use an artist's portfolio book. This 
is a loose-leaf book with plastic sleeves into which you can insert a picture or 
a piece of paper. One of the best I know is the Profolio made by Itoya. You can 
find it at most artist's supply and photographic stores or online. Insert the script 
pages inside the plastic sleeves. Write your comments on sticky notes, which will 
stick with tenacity to the plastic. Then, when the script revisions come, and they 
always will, you can simply remove the current page from the sleeve and slide in 
the new page. Since the sticky notes are attached to the sleeve and not the page, 
all your notes will still be in place.

Whatever system you use, be sure to keep notes from the very beginning, put 
your script in a notebook, and begin making your own production book. 
You'll have sections for camera, grip, electric, crew, and any other areas that 
concern you. Some things, like pictures of locations, you might never refer to 
again. Some, like your script notes, you may look at every day. At the end of 
the shoot, you have a nice memento and a lot of information you can use for 
the next show.

Who KnoWS Where or When?
Okay, that covers story, characters, and some of the challenges casting may bring. 
Probably the very next thoughts you will have are about time and place. Time 
includes both the historical epoch your movie is set in, the period, and at what 
time of day or night each scene occurs. The big question is going to be, is this 
contemporary or is it historical? If it's contemporary, relax and have a beer. You 
can hardly go wrong. All the design, wardrobe, and props will naturally fall into 
what exists now. There's not much you have to do.

If it's historical, however, you've got some thinking to do. Which period? I just 
did a film set in the 1980s and 1990s; that's the recent past and involves a par-
ticular set of considerations. A different film set in the 1860s will call for other 
considerations.

Then there's place. What country? What part of that country? Urban or rural? 
And then there's time in a particular place. Some places are “behind the times.” 
Another immediate concern is what kind of lighting sources were available in 
the specific time and place in your film. Does the story jump around in time and 
place? That's yet more you have to think about.

For a film set in the 1980s, most of the clothes and surroundings of today will 
pass. Although these details are largely the concerns of the art and prop depart-
ments, you, as a major force in the visualization of the film, can call atten-
tion to anachronistic faux pas. Cell phones didn't exist in the 1980s. Look out 
for streamlined cars; back then they were mostly boxy, and there were more 
American models. Are the clothing styles different? As a guy, I'm kind of insensi-
tive to fashion, but I'm told there's a big difference at least in women's clothes. 
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And hairstyles! You want to make sure you know what the production designer 
considers important to define the period and what violates the fashions of the 
time. Many of us were alive in the 1980s and 1990s; that's a double-edged sword. 
On the one hand, we remember what a lot of things looked like, and we're not 
likely to allow an iPhone into the picture. On the other hand, when did laptop 
computers become the standard? When were they introduced? If you have to 
have a shot of a computer screen, when was Windows introduced?

As you suspect, the responsibility for getting most of these right is the Art 
Department's. But while you're reading the script, you want to look out for indi-
cations that there are things that can ruin the illusion of a particular time and 
place. And likewise look for anything that you as a DP can enhance to make the 
audience feel that they're in an earlier era.

Within the scene, time of day is very important to orient the audience to the 
progression of the story, to assure verisimilitude, and to set the mood. If you 
want to show a passage of time, you want to think about one scene as the night 
before and the next as the morning after. But the action takes place in the same 
room of the house. So now you're thinking of having to light for two different 
looks. Are you going to light the night scene for soft, romantic moonlight with 
maybe a hint of warm candlelight? Or are you going to light it with the glare 
of a streetlight and the pulsing of a neon sign? Each way sets a mood; you are 
now thinking about what's appropriate to the story. Likewise, is the morning the 
harsh glare of sunlight in the character's face, or is it soft, reflected morning light 
with glints of sun splashes?

Period imposes restrictions on practical lighting fixtures and to some extent 
on the movie lights you use. Of course, you don't want electric lights in a Civil 
War epic, just as it's not a good idea to have Roman centurions wearing wrist-
watches. But there are subtler differences. Compact fluorescent lamps are all 
over the world now, but you'd better make sure they're not in your picture if it's 
set before 2005. Fluorescent tubes themselves weren't in widespread use before 
the 1930s. The late 1800s will have gas light in town but kerosene lanterns in 
the country.

Now you're probably thinking, “Hey, this all has to do with props and art. What 
do I care?” Well, besides being responsible for everything in the frame, the kind 
of the light used in a particular era will affect the quality of light you use. If 
you have fluorescent lighting, as in the city room of the Washington Post for 
All the President's Men, you want to use a soft, even, almost shadowless look. 
(And Gordon Willis did this all with conventional incandescent movie lights; 
Kinoflos hadn't been invented yet.)

Look at one of the best recent examples of period lighting: Eduardo Serra's work 
in Girl With A Pearl Earring. Serra decided that the look of the film should be 
as close as possible to the spirit of the painting on which the story was based: 
Vermeer's Girl With A Pearl Earring. Since Vermeer had as his light only sunlight, 
candles, lanterns, and firelight, Serra decided to simulate those sources.
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He succeeded brilliantly. It is hard to find any shots in the film in which there 
is any evident artificial light. Of course, he used artificial light just to be able to 
shoot. It is impractical to wait for the sunlight to be just right, and it is impos-
sible to shoot a scene of any length and be able to depend on consistent natu-
ral light. The sun keeps moving. (I realize it is Earth that is moving, but, for our 
purposes, that damn sun keeps shining its light in different places and angles.) 
So in order to shoot economically and not wait for the sun, Serra had to recre-
ate the look of sunlight. To take one example, in the light for Vermeer's studio 
he has most likely used very large HMI units projected through one or two lay-
ers of diffusion to give a bright, smooth light that is brightest at the window and 
falls off naturally as we get into the room. He chose HMIs for several possible 
reasons. First, their color is approximately the same color as daylight, so he can 
allow some actual daylight in the picture, and he's beginning with a color pal-
ette that matches his subject. And HMIs give more light for the same amount 
of electricity than the incandescent tungsten-filament lights with which we are 
all familiar. That lowers the number of lights he has to use, and it saves the pro-
ducer money in paying for electricity. The use of large units allows him to cover 
a wide area; he can also keep them somewhat far away from the window so the 
light does not fall off too rapidly (this is a function of the inverse square law).1 
He can use fewer lamps, thus making his light appear to be from a single source 
(as we all know the sun is). He puts diffusion (translucent material that scat-
ters and softens the light—not the same thing as a diffusion filter on the lens) 
between the lamps and the set so he suggests the soft, directionless north light 
most artists favored.

Granted, the film is called Girl With A Pearl Earring, but Serra has gotten his 
entire plan of lighting from looking at a painting and from reading the script. 
You will be trying to do the same every time you read a script; allow it to give 
up all its secrets

The script, of course, indicates time of day and whether you are outside (exte-
rior) or inside a building (interior). Simply counting the pages for each gives 
you a start on determining the type of film stock to order (not a concern with 
digital, but if media are expensive, you may have to ration it just as you would 
film) and when and how much lighting and grip equipment you'll need. Count 
1/8s of a page, and count day and night separately. So you'll have four totals: 
D/I, D/X, N/I, and N/X (that's day interior, day exterior, night interior, and night 
exterior). Probably all the D/Xs will be one type of film. These days, we usually 

1An inverse-square law is a standby in physics. It says that any physical quantity—its strength—is 
inversely proportional to the distance from its source. Thus, light, responding to the inverse 
square law, falls off faster than we would think. And as the distance from the light is doubled, the 
intensity of the light is divided by four. So a light giving off 100 footcandles on the set when it's 
five feet away would give only 25 footcandles if it's moved to ten feet away.

If you want to cut the footcandles in half, move the light away by a factor of the square root of 2 
(2 = 1.4). So to cut the light in half, move it to 7 feet away (1.4 × 5 = 7). And to double the light, 
move it in by a factor of .7 (the square root of ½).
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use a  daylight-balanced film with a low ISO rating (more on film and ISO later). 
N/X will need a fast film. Will you light with tungsten or HMI? You may want to 
have a tungsten-balanced film, or you may opt for a daylight-balanced film. Right 
now, you've got your page counts to refer to, and you can make film stock deci-
sions later. Or you'll be using a digital camera, and you'll still have to begin think-
ing how you will account for the different lighting conditions you'll encounter.

You will use different lighting instruments for day or night, interior or exterior. 
Most likely for day exterior you won't use lights; the sunlight is so bright that you 
would have to use very large lights to have any effect at all, and these lights are 
expensive (as are the power sources). For working outside during the day, you'll 
want to have more grip equipment (reflectors, bounce cards, frames with silk or 
other diffusion material). Working with the production manager and the assis-
tant director, you may be able to schedule most of the days of exterior shooting 
together so that you can order the grip equipment you need only for those days. 
You can save money by returning the specialized equipment you needed for day 
exteriors when you're back shooting inside, and you can save more money by 
not renting interior lights for the days you're outside.

You will want to think of other equipment you will or won't need under a given 
circumstance. You may want certain filters for exteriors but not for interiors. 
Some lenses are practical only outside (because they don't let in enough light 
for interiors or they're too long to use inside).

And on a personal level, what about the weather? When you're outside, you want 
to make sure you have appropriate clothing: shorts, sunscreen, and insect repel-
lent in the summer; long johns, heavy boots, and parkas in the winter. You want to 
look at the number of exteriors and interiors and consult with the AD about cover 
sets—the interiors you'll retreat to when the weather makes it impossible to shoot. 
If you have the luck to be shooting in southern California, you won't need too 
many cover sets; anywhere else, you'd better be prepared for a lot of bad weather.

And this brings us to the four seasons. When does your story take place? Each 
season has a distinct look, both the actual look of a time of year and our con-
ventional representation of it. For summer you may want a warm, orangey look. 
You'll probably want to keep the look of bright sun, sharp shadows, and more 
than usual fill to give the sense of a season suffused with light. Fall can also be 
crisp, with bright sun and sharp shadows, but less fill light. This will persuade 
the audience that it's watching the year wind down. Gloomy fall will want desat-
urated color, clouds, wind, maybe rain or gusts of precipitation. You can control 
some of this with your lighting, but you'll want to coordinate with the special 
effects department to have big fans, bushels of leaves, and rainbirds to create 
your inclement weather. Winter is probably very cloudy; most of the color has 
left the world even if it's not covered with snow. There's a raw barrenness to it; 
you'll want to have mostly cloudy skies and a lot of gently backlit shots, with 
very little fill. Remember, the sun is hiding on the southern half of the world. 
If you have direct sun, it needs to be low in the sky and weak—again, very little 
fill. Spring is bright like summer but almost shadowless. The sun is bright, but 
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it's through the sort of diffusion that mimics high clouds. There's a directional-
ity to it, but the shadows are softer than the sharp shadows of summer. Like fall, 
spring is a time of winds and rain gusts.

Although it's not your official responsibility, you must be actively involved in 
scheduling to make sure you get every advantage of weather to help you create 
the sense of the different seasons. We'll talk more about creating illusions both 
inside and outside when we discuss lighting. We're only looking at the script 
now to figure out what we'll have to think about.

Remember, too, that the particular time of year you are in production imposes 
its own conditions. If you're shooting at night, summer nights are short but 
blessedly mild. You'll have a pleasant time, but you'll have to work fast to 
get your work done. You will have the advantage of prerigging lights and 
grip work in the daylight, and you must plan to take advantage of the time. 
Winter nights give you plenty of time to work, but it's cold—even in southern 
California—and your crew's efficiency goes downhill. Simple things happen, 
like batteries having a shorter life in cold weather, and this adds to expense 
and preparation.

Every bit of information you need to prepare for the conditions imposed by 
the real or apparent time of year should be in the script. When you read it care-
fully, you'll find the factors you need to take into account, and you'll have made 
notes to refer to in your meeting with the director, producer, and other depart-
ment heads.

2a • First ExErcisE: shooting stills?
Yeah, I know. I'm the one who says stills are different from movies and that you might 
get into dangerous habits by shooting stills. But it's all photography, and like my dictum 
to learn still photography prior to becoming a cinematographer, there are concepts of 
visual expression you can learn from any form of image making.

Here's the assignment: Shoot a minimum of one image for each of the following eight 
conditions. Don't worry about what I mean by these terms; just shoot whatever they 
suggest to you.

1. Warm. Cool.
2. High contrast. Low contrast.
3. An everyday view of an object. An unfamiliar view of the same object.
4. Black and white (2 shots—yes, using color film or digital in color).

Trust me: There's a purpose to each pair of shots.

Now, before you get started, let's discuss a few practical considerations. In practical 
terms, when I first did this project, I suggested borrowing family's or friends' cameras 
or just buying an inexpensive disposable camera. We're not looking to get high-quality 
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2b • What You should lEarn From thE still 
PhotograPh ExErcisE

So why are you doing this? The first answer is that it's fun. It had better be. If any of 
these exercises isn't fun, you're in the wrong field or you have the wrong book. The line 
on the set is “No one ever said it would be easy. They said it would be fun.” And it is, 
but moviemaking is also a tough, demanding business. No one in his or her right mind 
goes into it for any reason but love. So love your work and have fun.

Now, what did each of the terms in the exercise mean to you? What did you think warm 
or cool meant? Is your warm image orangey and your cool image bluish (my first thought 
as a cinematographer)? Is it hot like fire or a sunny day or cool like the Arctic and the 
deep forest? Is it emotionally close and loving or cool and distanced? If you think of 
warm or cool as your “script” for this exercise, what you come up with will depend on 
your interpretation of your script.

Keep looking at the pictures. You will have emotional effects due to different colors; 
notice the ability of color to denote time of day—at this point, almost intuitively—and 
how these reactions might be used expressively. You will be leading your audience 
where you want them to go. One of your tools will be the color of your scenes and the 
various meanings that color gives to the audience.

In technical terms, the terms warm and cool refer to the visual look of the film. Taken 
that way, you should have the sense that red/orange/yellow are warm and green/blue/
violet are cool. I want to introduce the concept of the nonhuman response of film to 
color. It's not intuitive, but it should become reflexive. You will soon realize that you 
have to be sensitive to the color temperature of light, and you have to control it to 
make your pictures look the way you want.

This brings us to the subject of color temperature and the necessity for white balance 
in digital and corrective filtration (either tinted glass on the lens or colored plastic on 
the lights) for film. White balance is the control for electronic photography that lets you 

(Continued)

professional-level photography right now. These days, almost everyone has a digital 
camera (or even a cell phone camera), and I'm happy for you to use any tool you  
can find. No matter what you use, it's a good idea to make prints. I like at least  
4 × 6 inches. I know you can look at your pictures on your camera viewfinder, on  
your computer screen, or even on your giant TV, but I highly recommend making prints  
off your computer or having them made at the photo shop. Prints reinforce the   
two-dimensionality of the image, and allow a group of shots to be seen simultaneously, 
easily. I like to be able to see the photos, and I want to be able to move them around 
to contrast various approaches and to return easily to a previously viewed picture. So 
get prints made at the photo store or print them from your computer. Do it. You'll be 
happier.

2a • First ExErcisE: shooting stills?—cont'd



20 Part 1 realities: Preproduction

get the “right” color—not too blue and not too red, but just right. (Think Goldilocks.) But 
I'm not going to interrupt the fun with technical stuff. If you want to know more about 
the physics of color temperature, see Chapter 33 on color temperature.

What is contrast? There can be subject contrast: sharply defined areas of good and 
evil. There can be lighting contrast: harsh direct light brightly illuminating a part of 
the picture, throwing some parts into deep shadow. Some of my students come up 
with conceptual contrast: a shot of a person of color sitting with a white person or a 
police officer standing next to a homeless person. Low contrast for me tends to mean 
very even illumination of a subject or a subject that has a uniform color or tone. My 
original intent was for you to deal with differences in light, but, again, I'm interested 
in the variety of responses I have seen among beginning cinematographers. The 
use of lighting contrast is a constant; it's one of the most important tools of the 
cinematographer, and it's a decision that must be made for every scene, often for 
every shot.

The two different views of a familiar subject should show you the impact of changing 
camera viewpoint and position. One of my favorite sets of pictures produced for this 
exercise was two shots of a traffic light. The normal view, from eye level, showed a 
familiar street scene. For the unfamiliar view the photographer climbed to a balcony 
overlooking the street and shot straight down at the now much closer traffic light. The 
result was a beautiful abstract. Right away you can see the possibilities of making 
beautiful pictures simply by taking a different viewpoint. You can choose to reveal or 
hide information from the audience. You can decide how and when in a sequence to 
reveal information to the audience. These are your first lessons in composition; the 
familiar view may be just an eye-height, horizon-level snapshot. Almost always the 
unfamiliar view uses unusual points of view, odd angles, close-ups, or distant camera 
positions.

Finally, we have our “black-and-white” photos. I always love these pairs. I've 
gotten shots of zebra stripes at crosswalks and police cars. Sometimes there are 
monochrome interpretations of the subject; sometimes there are lighting situations so 
contrasty that even in color the lighted area is white and the shadow is a deep black. 
Like all the categories, this one overlaps. Black-and-white overlaps contrast, contrast 
overlaps warm/cool. Of course, a movie shot is rarely only one thing or another, and I 
am trying to get you to think of the many elements that make up your decisions while 
you're shooting.

2b • What You should lEarn From thE still 
PhotograPh ExErcisE—cont'd
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It's time to start ordering equipment. This is where all the ideas and information 
you've been gathering come into play. And it is also where you come up against 
reality: the budget, the schedule, and the wishes and desires of the director, the 
producer, and even the star.

Film or Digital? that is the Question
One of the first questions that will come up (from production and/or from 
the director) is should we use film or digital? Sometimes it seems as though 
this choice is the only thing anyone talks about. And everyone has an  opinion. 
I should say at the outset (let's call it full disclosure) that I love film. I began 
working with film, and I've always loved the look of film and the feel of film 
cameras. I love their nineteenth-century technology. I love the mechanical 
parts that I can see working. I like the arcana of film cameras. You may feel the 
same way.

And yet, you know what? That will have nothing to do with which medium or 
camera you will choose or the advice you will give to the producer or the director 
in considering that choice. This is a decision that will be made in concert with 
the principals according to your recommendations. You will not get to make this 
decision yourself. But you can advocate. It's up to you as director of photography 
to make sure the decision makers are fully informed. So be sure you know what 
you're talking about. There are lots of misconceptions flying around about both 
film and digital. And remember, no matter who makes the decision, you'll be 
stuck with making the picture look good. That said, film or digital?

If you're on a big-budget film—say, $40 million and up—money won't be a 
deciding factor, and you'll probably go with film. (Of course, there are excep-
tions: James Cameron needed digital for 3D and for effects for Avatar; George 
Lucas is likewise committed to digital effects and wants to have a digital original 
for easy compositing [Star Wars I, II, III]; and Michael Mann just likes digital 
[Collateral, Public Enemies]. But even with all the effects in his movies, Spielberg 
uses film.)

selecting a Camera
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At the other end of the spectrum (budget under $1 million), you'll probably go 
digital to save money on film and processing. In the midground between those 
extremes—$1 million to $40 million—you've got some thinking to do. If you 
go with film, you've got everything going for you. Film's been used since the 
beginning of movies. The basic technology is over 100 years old, it's been tested 
beyond the need of testing, and it works. Film gives a beautiful picture. You can 
work in 35 mm, the standard for almost every Hollywood movie ever made. Or 
you can look at super-16 (a format developed in the 1970s but given a rebirth by 
camera and film companies in the 1990s). It's been proven as a practical format 
for theatrical exhibition by many films, such as Mike Figgis's Leaving Las Vegas 
and Darren Aronofsky's Black Swan.

If you've been around the business a while, you're used to working with film, 
you have a feel for how to expose it, you know how it will look and perform 
under most conditions, and you're probably familiar with almost every film 
camera in use today. Experienced camera crews are probably more familiar 
with film cameras than with digital. Film cameras and the lenses for them are 
readily available for rental, and neither design nor operation of them changes 
much from year to year. That means the crew can feel confident that any make 
of film camera will easily fall into a routine work pattern. The routine's impor-
tant: The more you can rely on habit and practice, the less thinking you have 
to do about the equipment. Less thinking about the tools means more time 
to think about the unique problems that will inevitably crop up during the 
shoot.

So with all that going for it, why would anyone choose anything other than film? 
Well, there always money. Film stock is expensive; no matter how frugal every-
one is, it's tough to have less than a 7:1 or 8:1 shooting ratio. For a roughly two-
hour film, you'll be buying 70,000 to 100,000 feet of film, minimum. And every 
bit of exposed film has to be processed: more money. That gives you a negative, 
so now you need a print (the old way) or a transfer to some electronic display 
(usually a telecine so there can be dailies on tape, DVD, hard drive, or memory 
chip or card). This also costs money. And it takes time. If the company is shoot-
ing in a major city, with readily available services, dailies will likely be ready to 
view the morning after shooting. But on any location, you may have to wait a 
few days to see dailies. (Some folks call dailies “rushes,” but in Hollywood I've 
never heard anyone call them anything but dailies, so that's what we're going to 
call them.)

The producer looks at the cost of film stock, processing, prints, and transfers. 
Then she ponders, wouldn't it be a lot cheaper to go digital? Buy some tape or a 
few cards? No processing, no transfer. Why not?

Well, other factors besides expense need to come into consideration in making 
the decision. One important question is, how is this film going to be exhibited? 
There's a big difference between seeing your movie on a 5-foot plasma screen at 
home and seeing it on a 50-foot screen at the giant multiplex. The same picture 
that looks great at home may be degraded under the  conditions of professional 
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theatrical projection. Whatever medium you use to shoot the movie, in a theater 
the image is going to be blown up hundreds of thousands of times. There has to 
be enough information recorded so that when it's spread out on the screen, the 
audience sees a highly detailed picture, not something with visible pixels. Film's 
grains are smaller than the pixels of any current digital process, so they give you 
a more continuous picture.

So if we're going for a theatrical release, the choice boils down to film (preferably 
35 mm) or high-end digital. The choice of film cameras is Panaflex, Arriflex, and 
Aaton. A few older cameras, not made today, are still in use, like the Moviecam, 
but you'll mostly see Panaflexes or Arris.

The top-level digital cameras at the time of this writing are Panavision Genesis, 
Arri Alexa, Sony F35, Viper, and Red. And let's include the Canon D-5, a “still” 
camera with motion picture capability, used on such projects as Fox-TV's House. 
I say “at this time” because digital equipment—unlike film—changes all the 
time. That makes it much harder to keep up with every innovation. You and your 
camera crew may not be completely up to speed on every new make and model 
of digital camera that comes out. On top of that there are more differences in 
the operation of one make of digital camera versus another compared with film 
cameras that all operate pretty much the same.

The rental on high-end digital cameras is at least as much as for film cameras, 
so there's no saving there. The savings on media purchase and postproduction 
processing are too insignificant to matter on a big budget, but they might be a 
factor on more modestly budgeted projects. In the situation where the movie 
has a possibility of theatrical release but not the budget for film or high-end 
digital, there's the possibility of going with a lower-level but still professional 
digital camera. There are high-mid-level cameras like the Panasonic VariCam or 
the Sony F-900 (the first of the high-quality digital cameras, the camera Lucas 
used for the new Star Wars). These cameras and their associated workflows save a 
little compared to the high-end cameras. But they do not provide a RAW or full-
dynamic-range picture, and they do not have the large amount of color-space 
information the expensive cameras do. They are more suited for television use, 
and in fact are used a great deal as high-definition cameras for television. Again, 
viewed on a home screen, the difference in quality between these midrange cam-
eras and the high-end digital or film cameras is not too noticeable. But up on 
a theater screen the image provided by a lower-level camera does not compare 
with film or high-end digital.

Where the big savings come in is in using a “prosumer” camera. This class of 
cameras is intentionally on the border of professional and consumer use. Like 
consumer cameras they are small in size, have a small target area (often a 1⁄3- 
or ½-inch chip), necessitating the use of relatively wide lenses (more on this 
in Chapter 29), a short response curve to subject brightness, a restricted color 
 palette, and an affordable price. Some of the best give great-looking images on 
a small screen, and a few films shot with them, such as 28 Days Later, have had 
theatrical releases.
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So why not use one of these lower-tier digital cameras? You'll save loads of 
money that you can spend on other things for the film. And while some of the 
audience might notice the less-than-pro picture quality, most of your audience 
will forgive that if your story, action, and characters are compelling. So you may 
be able to get away with it, but your film will lack the professional patina associ-
ated with theatrical films and HD TV.

Any time you're shooting high- or midrange digital, you'll want to hire a DIT (dig-
ital imaging technician), who's responsible for setting up the camera; making 
sure the picture is exposed well enough to be reproduced, not too  overexposed 
so as to lose information, and in focus (something it takes a large, perfectly 
adjusted monitor to tell on); and maintaining consistency if you are shoot-
ing with multiple cameras. A DIT is a great help even on the lowest-budgeted 
 production—maybe more so, since more things can slip past you.

The mid- and high-range cameras will usually be tethered by cables to the sound 
recordist (these cameras record excellent quality sound, and you have perfect 
sync with the picture). It's likely that you'll also have cables to the DIT and to the 
monitor used by the director to check on the frame (we usually call this video 
village because of the congregation of producer and writer types around these 
monitors). You may have a cable to some sort of recorder unless all the record-
ing media are on board. All these cables get in the way on stage, and there has 
to be at least one person hired to wrangle the cables. On location, the cables 
will necessarily interfere with movement and are in danger of suffering damage. 
There are always developments in closed-circuit RF transmission (radio or TV 
wireless) that allow fewer cables. It's an ongoing story, but for now most cam-
eras are used with physical cables.

Unless you record on tape (and very few cameras are made for tape these days), 
you will have some sort of recording medium (cards or hard drives). They 
are expensive; therefore, you'll have to use them over and over, and material 
recorded on them must be downloaded to another storage device. There should 
be two methods of storage (let's say hard drives) to insure against the possibility 
of damage to one of them. One of these must be sent to the editor for immedi-
ate editing. I know that we live in the digital age, and I know that digital copies 
are indistinguishable from the original, but after a number of computer crashes 
and the sudden unreadability of CD-Rs, I find it hard to trust digital media. The 
situation with these cameras is that you are downloading (copying) the original 
material to a secondary storage device. And then you are erasing the original pic-
ture! You are actually destroying the thing a large crew and group of actors have 
been working on at great expense. I feel very nervous, knowing that electronics 
are fragile.

I might be crazy, and I'm sure the loss of material is rare. But I have heard too 
many stories of lost files and “missing scenes” to be completely confident in dig-
ital storage. Where there is a greater likelihood of losing digital material than of 
losing film material, then the cost of possible reshooting must be factored into 
the (apparently low) cost of shooting digitally.
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All electronic cameras have issues with internal heating. Feel your computer 
sometime after a lot of work; it's probably warm to the touch. In a real sense, 
digital cameras are computers attached to a sensor and a lens; they heat up, too. 
To keep from overheating, most have built-in fans. Of course, fans make noise; 
either they must be made silent (apparently not yet possible) or they must be 
turned off while shooting with sound in order to record a clean soundtrack. 
Operating the camera without running the fans for any length of time risks over-
heating. And overheating is a problem even with many cameras while the fans 
are running. Some of the DSLRs now being used to shoot movies because of 
their “hi-def video” capability overheat at the smallest provocation. While it is 
unlikely that the heating will damage the camera, the cameras must be allowed 
to cool, and this can cost precious production time.

The proliferation of choices available on the menus of digital cameras can 
prove, sometimes, to be more of a hindrance than a help. Some camerapeople 
enjoy tailoring the look of their picture to a specific job. But I advise you to 
retain as much information as the camera can give you so you can have the 
greatest range of options to make adjustments to the image in post. If you 
overmanipulate the image in the camera, you will be limiting your options 
later.

On digital cameras there are many settings that must be specified by the menu, 
and it is easy for many of these settings to be changed, consciously or inadver-
tently, without your realizing it. So unless you are continually turning on and off 
a display in the viewfinder, you may not know when a setting important to you 
has been changed. (You don't want to leave this display on all the time because 
it makes it difficult to see the frame you are shooting.) Film cameras have some 
settings that can be accidentally changed, too, but far fewer (usually only run-
ning speed, the inching knob, and shutter angle), and it is difficult to adjust 
them without a deliberate action.

Design of digital cameras has been improving rapidly. I worked with the Sony 
F900, the first professional digital camera, whose configuration was that of 
a news camera. It was very inconvenient to work with in a studio situation, 
and it was heavy and unbalanced. Most newer cameras are built more along 
the tried and tested lines of modern film cameras. However, smaller cam-
eras, in particular, still have surfaces studded with buttons and switches in 
places that are almost impossible to avoid touching while  operating. Again, 
the chance of error from inadvertently hitting one of these controls is always 
risky.

If your movie is to have any life to it, and especially if it looks as though it could 
make money after the original release, you'll have to think of storing it. This 
gets tricky. No one knows how long any current digital medium lasts. (None 
has been around long enough.) What we do know is that the specific method of 
storage changes often, rapidly, and decisively. You simply can't retrieve informa-
tion from an old format. Remember the five-inch floppies? Tape formats change 
radically, too; it's hard to find a working two-inch or one-inch  reel-to-reel 
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 videotape player anywhere, and that format was professional up to 30 years ago. 
Tape itself, although it keeps improving, does not last forever. Some archives 
find it necessary to fast rewind and fast forward their tapes to keep the oxide 
from flaking off the base.

And film? Black-and-white film on safety base has been proved to last at least 
100 years. And you can project film shot 100 years ago on a modern projector—
same sprocket hole, same format. The current standard for archival is color sep-
arations. (From the color original, three separate black-and-white masters are 
made, each through a separate precise filter: red, green, blue. At any time the 
three can be recombined into a color version.) This is the standard for high-end 
digital productions.

Well, I can hear you saying, “Couldn't I just make these separation negatives 
from my digital originals?” Yes, of course you can. You can do anything you 
want. This is America. But it will be expensive, and unless you have a surprise 
hit with an inexpensively digitally made film (The Blair Witch Project), you're 
not going to have the money for archival separations. Let's remember what Desi 
Arnaz taught us. When he produced I Love Lucy, everyone thought he was crazy 
to shoot on film. It's TV! It's gone after one show! Well, I Love Lucy is still show-
ing on hi-def, wide-screen TV, and it's still making money, and you never heard 
of the other shows that were on 60 years ago.

As fair as I've tried to be, I am sure that by this time you are thinking I've been 
tough on digital and easy on film. The truth though is that at this time in the 
development of digital technology the savings of money on a professional 
feature film are not significant enough to recommend digital over film. Once 
you've canceled out cost, film just has a simplicity that electronics don't have. 
But in the area of documentaries and minibudget independent films, there is 
no doubt that digital is the way to go. Also, when you're first  starting to shoot 
movies, you will feel more secure shooting electronically because you can 
immediately play back what you've just shot, making sure it's  actually there. 
With film you have to wait until the film comes back from the lab to see what 
you've got. This can make novice filmmakers very nervous until they gain 
some experience with film. The bottom line is that you must learn to work 
with both film and digital cameras because, at least for now, film is not going 
away. It is still the professional standard on feature films and single-camera 
TV dramas. But don't worry. When we get to production, I will be telling you 
all about how to work with both film and digital equipment. Knowing both 
will allow you to feel confident about your work no matter what choice of 
medium is made.

Now that you've got your camera, you want to make sure it works. There are a 
few standard tests you should perform for every film camera, no matter how 
new it is or whom you got it from. By the way, your assistant can and should 
do these tests for you. It's up to you if you want to be present. If you have any 
doubts about the experience of your crew, it's a good idea to be there. Otherwise, 
leave it to them.
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shutter test
It's very rare, but it is possible for your shutter to be loose (not fastened tightly 
to the shaft it's attached to), causing fluctuations in exposure. The simplest way 
to check it is to shoot an 18% gray card (the standard for determining exposure 
in the middle of the scale). You don't need to shoot at any particular f-stop, just 
correctly exposed. Shoot about ten feet. When you look at the image projected 
or at telecine, there will have be an obvious pulsing (the card will get darker and 
lighter) if the shutter's off.

Chances are you'll never find this problem. In all my time in the business, I 
found this problem only once, and I've never heard of anyone else encounter-
ing this situation. In my case, the loose shutter was on an old Mitchell camera. 
We were going to use it for high speed shooting because of its rock-steady move-
ment. It might have been the camera's age, or it might have been an anomaly. 
But if I had missed that one instance, a whole day's shooting would have been 
ruined, costing the show time and money. Just finding that one instance made 
the thousands of other times I did the test worthwhile.

registration test
This is a little tougher, but the problem occurs much more often. There's always 
a chance that the pin holding the film in the gate will be worn or loose, so the 
film can move ever so slightly from frame to frame, either sideways or up and 
down. There will be a slight degradation of the picture, and multiple exposures 
will seem to weave with respect to each other. This is the characteristic we use 
to do the test.

First, make sure the camera is solidly locked down. It must be on a solid tripod 
and a solid head. Make it level, of course. If the tripod seems at all lightweight or 
tending to instability, weigh it down with sandbags or tie it down with a chain 
or a ratchet strap. Once you've framed the chart, lock the head down tight. It's 
better to close the eyepiece and not look through the eyepiece while shooting so 
there's no chance of unintentionally jostling the camera.

If you're using 16 mm or super-16, you don't need to mark the start frame, 
although you may choose to. Pull the lens, inch the shutter out of the way, and 
mark the film around the aperture with a felt-tipped pen. If you're using 35 mm, 
you have to mark the start frame. (You've got four sprocket holes, remember? 
You could easily reload the film one perf off, making the test pointless.) Mark 
the start frame just as with the 16. You may, in addition, use a hole punch to 
mark the frame. You would mark the frame, pull it out of the gate to punch, and 
then reload for the test. It makes it easy to find the start frame in the dark when 
you're rewinding after the first exposure. You don't need to be precise for your 
start frame, but it's nice, and it looks good.

Shoot 10 to 20 feet of a grid, like graph paper. You can find charts made espe-
cially for this test (you can probably get one from the lab you use). The lines 
should be about 1⁄32-inch thick (so they expose clearly) and separated by about 
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¾ inch. It's easiest to find black lines on white card, but you can also use a black 
card with white lines. Expose normally, even though you're going to double 
expose the film.

Now the tricky part. Roll the film back to the beginning frame. This will be 
harder or easier, depending on your camera. It's easiest with cameras with 
a Mitchell-type magazine (like Panavision). These magazines have separate 
compartments for take up and supply, and there are no gears in the light trap. 
Arri 35s are not too hard; although you have to rewind through gears in the 
light trap, they move smoothly. The Aaton 16 and 35 and Arri 16 all have mag-
azines that don't want you to rewind the film. You can do it, but it's a pain. 
Depending on the precise model of your magazine, it may be impossible. In 
that case, you've got no option but to cut the film, download it, rewind it care-
fully in a darkroom, and reload the magazine. This means you have to have a 
darkroom, and you should have hand rewinds (not used much since editing 
went to computers). Or you can simply rewind the film on to a core by hand. 
Come on, it's only 20 feet. Then carefully reattach the magazine to the camera. 
At this point it doesn't matter what frame you start on (unless you're working 
with 35 mm).

Now, looking through the viewfinder, unlock the head. Pan and tilt a very slight 
amount, just enough to offset the chart lines from the first exposure. A good 
amount is to offset the lines about ¼ inch both horizontally and vertically. You 
want both directions in case the wobble is only horizontal or only vertical. You 
only want ¼-inch separation so that the lines for the two takes will be in dis-
tinctly different places but close enough so that even the slightest movement 
will be obvious. When you get the footage back, I hope you don't see any move-
ment. If you do, get a different camera body.

The shutter and registration tests apply only to film cameras. Digital cameras 
don't usually have mechanical shutters, and there's no question of registration 
because there's no moving film. If there is a mechanical shutter in your digital 
camera (check the manual or specs on line), do the test.

Frame Chart
It's amazing to me that after all the care and experience we as DPs and opera-
tors put into precisely framing an image, movies are hardly ever seen exactly as 
the creators intended. Every theater has masking around the screen (that black 
curtain–like stuff) that can be adjusted to disguise errors in the projection setup, 
with the projected image either too large or too small for the screen. If the pro-
jector lens is too short for the throw, the projected image will be slightly larger 
than the actual screen. When this happens you can see the ghost image of the 
outside of the frame on the masking; and you know that part of the image is 
being cut off.

TV is even worse. Before digital broadcasting, there was no precise standard for 
TV sets. Most of them enlarged the picture slightly, overscanned. You got an 
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image that seemed larger—and was—at the cost of losing information 
around the edges. This problem was so bad and so common that in 
shooting film for TV, viewfinders had three lines on the ground glass: 
the full frame (what was actually shot); “action” safe (a smaller area 
that you could be sure most TVs wouldn't cut off); and “title” safe 
(a still smaller area, designed for the convenience of commercials, 
within which you would frame the name of a product so that it could 
not possibly be cut off or obscured under any conditions).

And don't assume digital broadcasting and flat-screen TVs will elim-
inate the problem. Broadcasters still regularly overscan the picture—
sending out less of it—to make sure no electronic artifacts like syncing 
signals appear in your living room.

So let's do the Frame Chart test. Again, set up your camera solidly mounted on 
a tripod. Set it about five feet from the wall, level on all three axes (to the hori-
zon on x and y and no tilting on z). Mount a piece of stiff white card—foam-
core is excellent—on the wall. One person looks through the viewfinder and 
directs a second person with a felt-tipped pen. The operator directs the pen per-
son to make dots on the card matching each corner of the frame and the center 
as scribed on the ground glass. Then, with a straight edge, you connect the dots 
and make a cross at the center. It's a good idea to mark the name of your film 
and the aspect ratio you're shooting in. Figure 8.2 shows what you get.

You'll want to shoot at least 20 feet of this. If you're going to have film dailies 
(more power to you; they're a vanishing species), the editors will attach this 
as leader to every reel of dailies so the projectionist knows precisely how to 
frame the image. The editor can print the negative over and over to provide an 
 adequate supply.

It's more likely you'll have electronic dailies, that your negative will be going to 
telecine, maybe without you. Having this chart as a guide for the colorist is vital. 
Telecine allows for the possibility of reframing shots by shifting the position 
of the frame and the size of the image. That's nice if you want to change what 
you've done, but if you want to see the 
image as you shot it, you need a way to 
be sure that the frame will be exactly as 
you intended. With the framing chart, 
the telecine operator can transfer it 
once and refer to it every time you have 
new dailies, ensuring that you'll see the 
image exactly as it was framed, without 
any art being chopped off and without 
seeing outside the frame you shot. Do 
this framing chart for HD as well as 
film. There's one more important test, 
and it's only for HD.

 CITIZEN KANE 2 1.85:1 

Figure 8.2
Frame chart setup.

Figure 8.1
Full frame lines on a 
ground glass.
Image courtesy of 
Panavision Inc.
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iso test
You've got to know how effectively fast your camera is. The manufacturer will 
state an “equivalent” ISO number in the manual. That is, they'll tell you how its 
exposure compares to film. This is a good start, and if you don't know  anything 
else, use it. But you want to know how the camera responds to your way of 
lighting and metering. (If you want to refresh your memory on metering, see 
Chapter 24.) Take your gray card, illuminate it evenly, set up the camera, and fill 
the frame with the gray card. Put the camera on auto exposure. Note what f-stop 
the camera indicates. Then take your meter, read the light falling on the card, 
and adjust the ISO setting on the meter until it gives you the same f-stop reading 
as you've got on the camera. This will be the ISO you will use to meter and to 
determine exposure. I know you just want to let the camera expose for itself, but 
that's not cinematography. Cinematography is setting a mood, exposing for that 
mood—not some abstract standard—and keeping a consistent exposure from 
shot to shot within a sequence. So you want to light and expose by your meter, 
not the camera's.

seConD Camera
Often you will want to rent a second camera to have on hand. The main reason 
is to have a backup in case something goes wrong. When you're in town (what-
ever town it is that has a camera rental house), you can rely on your supplier to 
keep several camera bodies in house for emergencies. But on location, you're on 
your own. If you have a body go down, the time it will take to get a replacement 
means you might as well go home.

When you've lost the day, it can cost the production a lot of money. It may 
even cost you the location and the chance to shoot the scene. If you're really 
 low-budget, the scene may never get shot. More often, you'll have to shoot 
the lost scene in a less-than-satisfactory location. No one's happy, but at least 
it's done.

It's also nice to have a second body for sudden inspirations. The director may 
decide to do a minor stunt or some action that can't be repeated. That's when 
it's great to be able to cover the action with two cameras. With film  cameras and 
with high-end HD cameras, you'll only have to carry the body and the  accessories 
(usually packaged with the body). You'll have lenses, magazines, and tripods on 
hand that should be enough to outfit a second camera.

If you're dealing with HD on a prosumer level, you probably aren't in a finan-
cial position to have two cameras. But even if it just means bringing out the old 
HandiCam, have something. There's nothing worse than being on a set with all 
the actors and a full crew and not being able to shoot because a camera broke 
down. You can work around all kinds of other equipment failures and glitches, 
but you can't do a thing without a properly functioning camera.



65selecting a Camera Chapter 8

aCCessories
Each camera has a standard complement of accessories. Either the manufacturer 
or the rental house will have fitted out a case with all the necessary items. It 
varies from camera to camera, but accessories include things like a sliding base 
plate, iris rods, matte box, follow focus devices,  handles for hand-holding, and 
most other things you are likely to need. Most  assistants have specific items and 
gadgets they've come to love working with; that's between them and the rental 
house. Also, assistants have their own personal gizmos that they've discovered 
or devised that they always bring along with them.

You don't have to worry about the accessories. If you're dealing with a reputable 
rental house, everything you need will be properly supplied, and the assistant 
will double check to make sure nothing has been left out.



Chapter 11

Shooting Movies Without Shooting Yourself in the Foot

© 2012 Elsevier Inc. All rights reserved.

83

Now that you've selected your camera and your recording medium, you're 
going to need something to support the camera: a tripod, dolly, crane, or 
Steadicam. Don't think you can depend on hand holding. (For more of my 
diatribe against hand-holding, see Chapter 35.) Just as with filters and acces-
sories, the camera rental house will have tripods, and sometimes they are part 
of a package. In that case you'll have little choice. But if you do have a choice, 
here are some things to consider: Is the tripod strong enough to support the 
camera? Cameras vary a lot in weight. It's important that you have a sturdy 
tripod. Otherwise your  camera will wobble, and that only works if you're try-
ing to convey the point of view of a character who is either seasick or drunk. 
Otherwise you want the camera to be steady as a rock. I like to get a tripod 
that might be a little too beefy for my  camera, especially a light camera. I like 
the feel of a very solid platform under me. Part of the reason is that I tend to 
use my whole body when I'm operating a fluid head (I'll get to heads almost 
immediately, so hold on), and I want a  platform that stands up to the weight 
of my body.

Another consideration: Does the tripod have a convenient configuration? In 
Chapter 34 I explain my dislike of spreaders, but some tripods have built-in 
spreaders, and they're great for one-man, run-and-gun shooting. You can pick 
up the tripod with one hand, set it down, and it's stable.

Also, no matter how beefy the tripod is, how much does it weigh? Is carrying it a 
burden? Who's responsible for carrying it? If you've got a full camera crew, your 
assistant is going to be carrying the camera and tripod, so maybe you don't care. 
But you do care that things move fast, and the easier equipment is to move, the 
faster the shooting goes.

Selecting a tripod 
and head
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It used to be that when you got a tripod, you got something made of wood. That 
explains how tripods came to be called “sticks.” In the 1970s, Ronford devel-
oped an aluminum tripod that became the standard of the industry and was 
copied by most tripod manufacturers. At some point, someone developed fiber-
glass tripods, making them lighter-weight, and finally came carbon fiber tripods, 
which are both lighter and stronger than anything else. Carbon fiber also has the 
advantage of not splintering like wood and not denting or bending like alumi-
num. You can probably see where I'm going: Get carbon fiber tripods. Of course, 
they cost more than any other kind, even to rent, but they pay for themselves in 
ease of use and time saved.

You probably noticed in Figure 11.1 that tripods with wooden legs come in dif-
ferent heights. Back when wooden tripods were used, you always carried three 
sizes and a hi-hat. The three sizes were regular, sawed-off, and baby. With those 
three, you could manage any height for the camera up to about seven or eight 
feet. The advent of Ronford legs reduced the standard complement of tripods to 
two: standard and baby. You'll always carry all the sizes, two or three depend-
ing on whether you've got wood or carbon, and you'll always carry a hi-hat  

Figure 11.2
Aluminum tripod with 
spreaders.
Reproduced by permission of 
O'Connor. www.ocon.com.

Figure 11.1
Wooden tripods.
Reproduced by permission 
of www.visualproducts.com. 
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(see Figure 11.3), mounted on a piece of plywood (watch out for the inevitable 
splinters), that allow you to get a low angle shot. You can also see a comparison 
of the sizes of bowl mounts (usually called ball mounts) in these figures.

I also fulminate about Mitchell tops and ball mounts in Chapter 34. But the 
point is you will have a choice. I would always go for the Mitchell top. It's the 
professional mount for heads, and it's universal for dollies and cranes, at least 
in the United States. But if you're using a lighter camera, and especially if you're 
doing documentary work, a ball top with a spreader makes leveling fast, since 
with a lightweight camera you can level with one hand.

Now that you've chosen your tripod, you will have to select the kind of head 
you want, the device that allows you to pan, tilt, level, and maneuver the cam-
era. The main choice you'll have will be between a geared head and a fluid 
head. Friction heads are pretty much amateur stuff. The head, with its pivot-
ing movement, is what allows the camera operator to manipulate the camera, 
to follow the action or change the framing smoothly and inconspicuously. If 
you're operating, make sure you're getting the kind of head you like, and make 
sure it's in good working order. You can tell just by panning and tilting. Does 
it work smoothly? Is there enough resistance, not too much, not too little, just 
so it feels effortless? Is the fluid head leaking? That's the silicone grease inside 
that damps the move and makes it smooth. (It needs to stay inside.) Does the 
head mount firmly without wobble in the keyway and without any tendency to 
loosen? Is there any slop, especially with a geared head, that you can't correct? 
“Slop” is any tendency of the head to wobble when you think you're holding it 
steady. (If you don't know how to adjust the head, have a technician do it and 
show you how.)

A geared head is an unlikely looking contraption. With its manually controlled 
wheels—cranking with the left hand to pan, with the right to tilt, but in direc-
tions perpendicular to each other—a geared head looks like it must have been 
inspired by the turret controls on the big military gun mounts we've all seen in 
WWII movies and docs. It's the most counterintuitive way of working you can 
possibly imagine. The direction you move your hands and the wheels does not 

Figure 11.3
Mitchell top hi-hat and 
lo-hat, not on plywood base.
Reproduced by permission 
of Film Tools®.A
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result in moving the camera in the direction you would expect. It's arbitrary, and 
you just have to get used to it. Everyone compares it to patting your head and 
rubbing your stomach at the same time. And they're right. Yet, in spite of that, a 
geared head is, in my opinion and that of most operators, the preferred head to 
use, the one that gives you the most control and ease of use. That's once you get 
the hang of it. You can find out how to do that in Chapter 35.

The fluid head, in contrast, is intuitive. The camera moves in exactly the same 
direction that you move the head. You just push it in the direction you want it 
to go. If you've done any panning or tilting before, you've used a fluid head or a 
friction head. You'll probably want to have a fluid head on hand even if you opt 
to use the wheels (the geared head). For tight spaces and for times an extremely 
fast move must be made, it's easier with the fluid head. Your choices here are 

Figure 11.7
O'Connor 2575D fluid head.
Reproduced by permission of O'Connor. www.ocon.com.

Figure 11.6
Panaflex XL2 on Panahead. 
Image courtesy of Panavision Inc.

Figure 11.5
Panaflex Genesis on Panahead geared head. 
Image courtesy of Panavision Inc.

Figure 11.4
Hi-hat 150 mm bowl.
Reproduced by permission of O'Connor. www.ocon.com.
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mainly how heavy-duty you want the head (as with sticks, strong 
enough to allow you to work easily with the camera) and which man-
ufacturer. Arri and Panavision both make regular and heavy-duty gear 
heads, and both are excellent. The choice between them is a matter 
of personal preference. You might also be able to find Mitchell gear 
heads or Worrall heads. Mitchell and Worrall are out of business, but 
the heads are still around. You can use the fluid head or the wheels 
with any support device—tripod, dolly, crane—as long as you have 
the correct mount for it.

My favorite head for some shots is a Mitchell Vitesse. It has the cra-
dle (the part that holds the camera and tilts up and down) pivoting 
on a nodal point. Unlike other gear heads, the Vitesse can give you a 
full 90-degree vertical up or down from horizontal. Some fluid heads 
(like the O'Connor 2575D) give you a full 90-degree up and down, 
but most gear heads only give you about 30 degrees. Even with a tilt 
plate, they give you more tilt but not more range.

One of the greatest challenges I ever encountered as a camera 
operator occurred when I was operating on a special slow-
motion insert shot for the movie Bird. I had to keep an empty 
iodine bottle in the frame as it fell from Bird's hand after he 
tried to kill himself by drinking it. The bottle, which was actu-
ally only 1½ inches high, had to fill half the frame. Since we 
didn't have Forest Whittaker or a double to provide the hand 
that drops the bottle, the shot had to be done abstractly by 
dropping the bottle from outside and above the frame. I had 
to begin  tilting as soon as I saw the bottle enter the frame, tilt 
with it for a reasonable length of time, and then let it exit the 
frame—at 128 frames per second. Let me tell you, that's very 
slow motion, and any mistake you make shows up on screen for a long time. 
And I made mistakes. Just trying to move the camera as fast as the bottle falls 
is very, very difficult. The bottle is a very small object; it may appear large in 
the frame, but it is so small that it almost exits the frame as soon as it enters. 
So the frame must move with it. There's an old gag: A guy says he'll give you a 
dollar if you can catch the dollar bill as he drops it. You position your thumb 
and forefinger on either side of the dollar bill, ready to pinch your fingers 
together and grasp the dollar as it drops. You never win. Your reflexes just 
can't respond as fast as gravity. It took a number of takes, but finally I got the 
shot.

What made it possible was being able to put the Vitesse in third gear (the 
fastest) and tilt it extremely fast, with an unmoving eyepiece. That is, the eye-
piece pivots on its attachment to the camera, and it's connected to the head, 
like they are with all gear heads and movable eyepiece cameras, so it doesn't 
move relative to my eye. This makes operating fast and radical moves a lot 
easier.

Figure 11.8
Mitchell Vitesse head.
Reproduced by permission 
of www.visualproducts.com.

Figure 11.9
Tilt plate on a gear head. 
Image courtesy of 
Panavision Inc.
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And finally, as to the weight of the head, most manufacturers give specs that 
 suggest the maximum and minimum weights their heads will carry. Again, 
I tend to like a head that's intended for a slightly heavier camera so I can set it 
at its maximum resistance and muscle it around. That's personal preference. I 
know operators who like the head so loose it swings freely. Whatever works for 
you is the only rule. Remember: Be comfortable with your tools, and you'll be 
able to do your best.
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There's not much more you can do. You've read the script a million times, 
you've talked about the movie with the director until you know it as well as he 
or she does, you've assembled the best crew you can find, and you've ordered 
all the equipment you can think of to shoot the picture. The call sheet has either 
been e-mailed to you or slipped under your hotel door.

Look it over. You should have no surprises. You know the schedule, and the call 
sheet should follow what's been scheduled. You'll find the name of the film, the 
date, the director's and producer's names, the scenes you're shooting, the actors, 
and which ones are called for the day. On the back is the crew list with their call 
times. Check yours and plan to be at least a half hour early. Take a look at the 
one in Figure 13.1.

Figure 13.1 shows the front and back of a typical call sheet. It should have all 
the information you need for the day and some notes about the upcoming days. 
It's the bible of the show. Nothing else—not the schedule, the budget, or even 
the script—is perfectly accurate and immutable, but the call sheet is. Check the 
call times; just make sure your time is earlier than set call (the time everyone's 
expected to be on the set to look at the first rehearsal) and that your keys' times 
are the same as yours or earlier so there's no chance you'll be waiting for them.

Because call times are often as early as 7 AM, you're going to have to be up at 
dawn to get to the set on time. So don't stay up late the night before. Have a 
relaxing dinner, don't drink too much, and settle in early. And if you can get 
a good night's sleep, more power to you. I'm always nervous the night before 
the first day. When I finally do get to sleep, I toss and turn. I have the standard 
“Oh, no, here I am on the set; I'm naked, and I can't remember how to do any-
thing” dreams that wake me up three or four times during the night. Either I 
wake up an hour before the alarm or the alarm goes off, it seems, two minutes 
after I finally doze off. I used to work as an assistant to a very highly regarded 
DP who got incredibly sick before every show. Without fail, a few days before 
shooting started, he'd come down with a horrible case of the flu—sweats, fever, 

the Night Before
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Figure 13.1
Typical call sheet.
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Figure 13.1— 
CoNt'd
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delirium. Then, as soon as he got on the set, all that would instantly  disappear 
and he'd be fine. And you'll be fine, too. All the preparation you've done  during 
the preproduction phase should give you confidence that you have all the tools 
and resources at hand that will allow you to exercise maximum creativity when 
you're actually shooting. Lack of preparation will mean you'll waste time, 
money, and mental energy on the set solving practical problems instead of 
being free to concentrate on making great art (or at least good entertainment). 
It's all up to you.

Figure 13.1— 
CoNt'd
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Finally, after all the weeks of preparation, we are actually going to show up on 
the set and shoot something. Every set follows a common  routine. There are, of 
course, individual variations on exactly how things are run. But the key thing 
to keep in mind is that the way you and your crew—and everyone else  working 
on the set—conduct themselves will have just as much impact on the quality 
of your cinematography as all that planning you did during  preproduction. 
The guiding principle should be that the more artistic and creative  freedom 
you want for the work, the greater the corresponding level of  discipline and 
order you need. If some of this seems militaristic, it is. Well, let's say it requires 
military discipline. But it is also absolutely necessary. There is zero  tolerance 
for chaos on a film set. So let's consider some of the unwritten laws of set 
behavior.

Get theRe eaRly
This is the First Commandment. You are never late. Traffic? Allow for it. Don't 
know how to get there? Get a GPS, go to MapQuest, or Google the location. 
Figure out how long it will take to get there—and double it! You don't have a 
car? Make arrangements to carpool, or use public transportation. And allow 15 
to 30 minutes for the inevitable “unforeseen” problems. The Academy Award–
winning actress Nina Foch, who taught me at the AFI, gave me this mantra: 
“Early is on time; on time is late; late is unforgivable.” Cos Cosentino, a great 
AD, impressed me with his observation that “no one has ever been criticized for 
being early.”

eat On yOuR Own time
Let's hope your producers have some snacks or breakfast on the set. This is 
 usually called Craft Service, from the name of the union (Crafts Services) 
that used to shovel up the horse leavings in the silent movie days and is now 

On time and Ready 
to Shoot
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 responsible for snacks. Most shows will at least have coffee. Allow plenty of 
time to chow down. Even if you just want coffee, give yourself extra time. On 
one show a novice assistant was still drinking coffee when he was supposed to 
be getting the camera prepped. When asked with mocking solicitousness, “Oh, 
don't you have enough time to drink your coffee?” he naively explained, “It's 
not the time, it's the temperature.” Suffice it to say that he soon found him-
self with plenty of time to wait for his coffee to cool. Bottom line: If you don't 
have time to get yourself some breakfast, that's too bad. I'm sorry if that sounds 
harsh, but that's the reality. It's your responsibility to take care of your needs 
before it's time to be working.

Call time iS nOt when yOu ShOw uP
You will get your call time from looking at the call sheet given to you the night 
before. The call sheet is the final word; follow it like it's your bible, unless you get 
a phone call from the AD changing your call time. Let's get something straight 
about call: Call is not when you arrive at work. Call time is the time you're sup-
posed to have your tool belt on (maybe metaphorically) and be ready to work. 
You'll notice two call times on the call sheet—one next to your name and one at 
the top of the first page that says “set call” or “shoot call.” Shoot call is the time 
that the entire cast and crew is expected to be on the set ready to rehearse and 
shoot. Your personal call will be earlier. It's like the following schedule. (Notice 
that the camera assistant has a different call than most of the rest of the crew. 
More about that in a moment.)

Stupid o'clock: ADs and teamsters are already there
6:00–6:30 Camera assistants arrive
6:30–7:00 DP and rest of crew arrive
6:42 (6.7 military) Camera assistants' call time
7:00 Crew call time
7:30 Shoot call time

Every department has some sort of tools; even makeup has to check the pow-
der, creams, sponges, and powder puffs. Camera has a lot of tools. The assis-
tant has to build the camera—make sure it's working; warm it up if it's a film 
camera; mount the lens; attach the accessories; load the film, tape, or cards—
and get the camera out to the set to the spot where you'll be shooting.

So because the camera assistant needs extra time to prep the camera, he or she is 
always given an 18-minute early call (earlier than most of the crew) to build and 
service the camera. You might be wondering, why 18 minutes? And why should 
the assistant get an earlier call? Well, it goes back to the early days of the union 
and to when every camera department had a time clock, and you had to punch 
in—early, that is, before your call time.

The 18-minute early call is a union rule, and even nonunion shows have 
adopted something like it. The notion of giving the assistant a slightly early 
call comes from the days when the assistant would pick up the camera at the 
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camera department at the studio. The camera would have been serviced by 
the machinist, a regular employee of the camera department; the magazines 
would have been loaded and the batteries charged by loaders in the loading 
room; and all the equipment would have been loaded onto some kind of cart 
(we used to call them lungs, because they reminded us of iron lungs; look it 
up). The assistant dragged the cart (or, if he got lucky, had a little tractor drag 
it) to the stage. He had to be on the stage by call, so he got a few minutes 
extra to drag the lung all the way from the camera department to the stage. 
Sometimes it was 20 feet to the stage, sometimes a quarter of a mile. That few 
minutes' official early call could put the assistant into meal penalty (everyone 
else breaks for lunch after six hours; the assistant at six hours and 18 minutes, 
so he's 18 minutes into penalty) and that meant a few extra bucks a week back 
when it mattered. It's 18 minutes and not 15 or 20 because at some point the 
union got a deal that fractions of an hour worked would be in military time, 
which is divided into tenths of an hour, or six minutes per tenth. Therefore, 
the assistant got a three-tenths early call, or 18 minutes. And it's still the rule. 
Some things never change.

As opposed to the camera assistant, the camera operator has very little to 
 prepare, and the standard joke on the set is you'll know when the operator has 
arrived by the sound of his Porsche's brakes screeching into a parking space 
just as the AD yells, “Rolling,” for the first shot. By the time the slate's in frame, 
the operator is sliding onto the dolly seat, turning on the camera, and ask-
ing the assistant, “What's the shot?” That's an exaggeration, of course, but not  
by much.

Quiet On the Set
Movie sets are noisy places. There's always a lot of work to be done, and much 
of it necessarily involves noisy equipment and people giving verbal directions. 
So the less you talk unnecessarily, the better. If you want to chat with friends, 
take it away from the work area. If you must remain in the work area, curb your 
need to chatter.

And don't think you can get away with spending much time off the set. If you're 
on the grip, electric, camera, or sound crew, you must be on set all the time. 
Others who must stay are the script supervisor, the first AD, and usually one PA 
(so the AD has someone to go running for people and things).

KnOw yOuR PlaCe
Basically, you could say that although the producer and director are the ultimate 
bosses of the film, the first assistant director and the director of photography 
work in tandem to run the set. And while you're on the set, you must pay atten-
tion to your supervisors. This involves keeping them in sight at all times—no 
matter how physically difficult that may be—and tuning your ears to recognize 
their voices. And respond instantly.
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When you're given a direction, feed it back:

First Assistant: Judy, get me the two-inch lens.
Second Assistant: 50  mm coming in.
First Assistant to DP: 50  mm on, boss.

When you complete a task, it's not always necessary to inform the DP, but it's 
often a good idea, especially if you (gaffer and electrical crew) are carrying out 
the DP's orders to change the arrangement or setting of lighting instruments. 
It is not always obvious to a DP that a requested change has been completed. 
There are a lot of instruments, they're probably up high, and it takes a few min-
utes to make an adjustment, so it's not on the gaffer's or the DP's mind. By hav-
ing the lighting crew report the completion of a requested change, the DP will 
know the adjustment has been made and he or she can now check to make sure 
the change works.

It's tough to chart the chain of command on a movie set, but this diagram will 
give you some idea of what it looks like.

Producer

Director

1st Assistant Director Director of Photography Production Designer Editor

entire
crew

Camera Operator Assistant Editors
1st Camera Asst. Apprentices
2nd Camera Asst.
Loader

Gaffer
Best Boy Electric
Electricians

Key Grip
Best Boy Grip 
Dolly Grip
Extra Grips

Art Director
Set Dresser
Propmaster
Asst Props

Special Effects
Script Supervisor

Sound Mixer
Boom Persons
Recordist
Cable Persons

Standby Painter
Makeup
Wardrobe
2nd AD
Set PAs

FiGuRe 14.1
Sample chart of the 
chain of command on a 
movie set.
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“Dummy uP”
I once worked with a veteran assistant whose main advice to me was “Punch in, 
be on time, and dummy up.” As oppressive and undemocratic as that sounds, 
he did have a point. Your freedom to express yourself on the set is determined 
by your place in the hierarchy. As a DP you'll be fairly free to express yourself, 
though always with deference to the producer and director and possibly the 
star(s). The operator defers to the DP and everyone the DP defers to. The second 
assistant defers to the first AC, who in turn defers to the operator and DP, and 
so on. The chart gives you a good idea of who defers to whom. The grips, electri-
cians, and even the prop people defer to the DP and to the heads of their own 
department.

Anyone above you in the hierarchy can give you orders at any time, but you will 
usually only get them from your immediate superior. And if you have questions 
or suggestions, voice them only to your immediate superior. That means, as a 
second assistant, talk to the first assistant, not the operator. Oh sure, you're bud-
dies with the operator, but your job is to keep the first happy and do what the 
first expects you to do. He or she is more experienced than you are and theoreti-
cally understands the situation on the set better than you do. The first is likely 
to be more politically savvy and can judge whether it's worth taking what you 
have to say up the ladder, often saving your butt by keeping you from commit-
ting some unpardonable set taboo. Work hard, and one day you'll be at the top 
of the ladder.

In the meantime, for those at the bottom of the ladder, the set is not the place 
for suggestions, bright ideas, or arguments. If the show is at all well run, all 
issues involving opinions will have been worked out in prep. If you didn't get 
the chance to put in your two cents' worth then, probably no one wants to hear 
from you. And if the production is poorly organized, and things are being con-
ferenced on the set, then everything is going to hell anyhow, and you don't want 
to be part of it.

This is important: The set is no place for thinking. Of course, you have to be think-
ing and alert to do your job, but if you didn't get everything taken care of as part 
of your prep, you will be perpetually behind the eight ball. Occasionally some 
improvisation will be called for, but if you can help it, make it the rare excep-
tion. Production time is too scarce and too expensive to waste on work that 
should have been done earlier.

Behave yOuRSelF
Back in the 1920s, someone said, “Motion pictures are made by ladies and 
 gentlemen.” We all know that there's no literal truth to this, but the concept 
can be helpful to you. Think about it. You're thrown together with 20 to 100 
people you don't know, many of whom you wouldn't choose to socialize with, 
and now you have to spend 12 hours of every day with them, working hard on 
this  one-of-a-kind project, with people giving you orders and you giving other 
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people orders, and never enough time and never enough money, and sometimes 
people not in the best mood because they had an argument with their husband 
or their wife or their teenage kids, or their car isn't working right. Do you think 
this is fertile ground for angry outbursts and fistfights? Don't laugh, it happens.

Anyway, you don't want to be part of any improper emotion, or even be a 
 witness to it. So use some social lubrication. Say “please” some of the time, and 
say “thank you” a lot. Maybe instead of “Get me the friggin' hammer,” you could 
say, “Could you please get me a hammer?” And go easy with the cursing. Yes, 
everyone has become immune to the words, but hearing them all day can make 
an unpleasant buzz in your ears. If you are someone's assistant, and he or she 
is working hard and nonstop, and you have a minute free, make sure you know 
how that person likes his or her coffee, and go get a cup. Or water, or soda, what-
ever you know he or she likes. It's just friendly, not subservient. Don't ask the 
person—no one needs to be bothered that way—just get it. Even if the person 
doesn't want it (although 90% of the time it is welcome), he or she will think 
better of you, and be a little  happier on the set.

Of course, you could just apply all the lessons Mother taught you:

n Don't talk with your mouth full.
n Always say please and thank you.
n Take a shower every day.
n Dress nicely.
n Be polite.
n Always be on time.
n Do unto others as you would have them do unto you.
n Don't cross the street without first looking both ways.

Do these things, and it will keep the set happy and productive.
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Now that we're all on our good behavior, let's start looking at the work that 
goes into making a shot. As DP you've arrived on the set early. You've gotten 
 coffee. You've found the catering truck and the honey wagon (where you go after 
 visiting catering). You've said hello to your crew and to some folks in the other 
departments. You check in with the AD and make sure he knows you're there. If 
any horror has developed overnight, he'll be the one to tell you.

You'll wander over to camera; if you have an idea for the first shot, you'll suggest 
a lens to the assistant. Usually the assistant will have put up whatever your “stan-
dard” lens is. (Every show has a lens you use most often to shoot the masters.) 
It's probably a 25 mm, but it might be a 32 mm or a 35 mm. If it's a TV show, 
he'll put up a zoom, usually a 5 to 1 (20 mm–100 mm). By the time the camera 
is cleaned, oiled, and assembled, the dolly grip will have rolled the dolly, ready 
to mount the camera, over to the camera truck or next to the camera room on 
stage. The second assistant will have put on the head, and the first will have put 
the camera on it and plugged it into the battery, and the dolly with the cam-
era on it will be wheeled to the set. If you're out in the desert or on some other 
rough terrain, the first assistant might put the camera on sticks and carry it on 
his shoulder—sticks, head, and all—to the spot where you'll be shooting. After 
the first day, it is likely that the DP and the director will have discussed the first 
shot for the following day at the end of the previous day's shooting. That way 
the DP is able to tell the assistant exactly where the camera needs to be placed 
first thing the next morning.

So the camera is now on the set. The AD (assistant director) yells, “We're in!” 
for the crew to get working and “Quietly!” to ensure that the director and DP 
can hear each other talk. By and large the AD runs the set—at least in terms of 
logistics. The idea is to relieve the director of practical concerns so he or she is 
able to focus attention on the creative aspects of the work. At this point the AD 
is everyone's boss. The precise order of the next few events may vary (the direc-
tor may want to clear the set—that is, have the crew move away—to do some 
private rehearsals with actors). The AD will let all involved know where they're 
supposed to be—and where they're not.

First Day/First Shot



110 part 2 realities: production

Now, as DP, you'll be working with the director to determine the first setup. 
If you've planned well, you should have a very good idea of what you intend 
to do. As the director blocks the scene with the actors, the DP and the director 
will move about, sometimes using a director's finder, looking at the rehearsal 
and deciding on the best camera position for the master. The actors continue to 
rehearse, accommodating to the set. If allowed, the crew watches, anticipating 
their role in executing the shot. The director and DP might also discuss the other 
shots that are on the shot list and may set tentative positions for those shots. It is 
also possible that the director will suddenly decide to completely disregard the 
shot list, coming up with entirely new ideas now that you're on the actual set. 
The reality is probably somewhere in between.

Meanwhile, the camera crew will be hovering nearby, picking up on what the 
first setup will be. The key grip and gaffer will stand by for hints about lighting. 
Once the blocking is set, the second camera assistant will “put down marks.” 
Marks are pieces of tape put on the floor in a “T” shape at the actors' feet to assist 
them in finding the places they are supposed to stop and stand during the scene. 
The standard mark is a T, the crosspiece between the actors' toes with the upright 
pointing back toward the actors.

And there are other situations. I have worked with directors who would walk on 
the set in the morning, tell the second to lay marks, and proceed to run the scene 
by themselves, setting places for every actor before the actors ever appeared. The 
first time I saw this, I was shocked. I have always considered the actors' block-
ing to be a vital creative tool for both the director and the actors. To see actors 
being arbitrarily assigned places to walk and stop seemed an artistic crime. And 
yet it worked perfectly well. This was not a heavily artistic show with actors who 
took themselves too seriously. It was a programmer, and the actors were able to 
accommodate to preset blocking as the crew is usually able to accommodate to 
the actors' choices.

The marks serve as a memory aid to the actors, the stand-ins, and the first assis-
tant, who does the focusing. Stand-ins are surrogates for the actors who perform 
during the technical preparations and rehearsals. They are able to duplicate all 
the movements and much of the dialogue of the principal actors. (And good 
stand-ins, who look like the actors and remember all the nuances of the actors' 
moves, are a treasure.) This way while the stars are off in makeup, wardrobe, 
hair, and rehearsal, there are flesh-and-blood models for the DP to light and to 
practice camera moves with. Often the principal actors will have been called to 
the set just as they've arrived and will not have had time to get made up or cos-
tumed. So they are off doing that while the lighting is getting set up, or they may 
also use that time to run lines, rehearse, or discuss the scene with the director. As 
soon as the actors leave, the AD will ask the DP how long lighting will take.

Uh oh. How long will it take? How do you know? Well—you guess. After you've 
lit a certain kind of set several times, and after you've worked a few shows with 
the same crew, you can give pretty good estimates. The first time is one more 
example of the sheer terror that filmmaking, like battle, provides you with. If 
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you've actually never lit a set, you're probably with a lot of people who are also 
first-timers, so do your best, and after a day or two you'll be able to give a useful 
time estimate. Usually a DP will have worked as a crew member before he has 
a chance to shoot; that's a good time to watch other DPs and see how long they 
take to light a scene. Figure you're going to be slower, and add 30% or so more 
time. The AD will be looking at his watch all the time. A good AD will let the 
DP know when half the estimated time has elapsed; he may then ask for a new 
estimate. And a good AD will be letting the DP know when he's got ten minutes, 
or five (by the DP's own estimate), or when the director is about to say, “Shoot, 
no matter what it looks like.”

The DP lights the set, working together with the gaffer and the key grip. Of 
course, this involves the entire electrical and grip department. Lighting is always 
the part of making a movie that takes a lot of time and gets everyone not directly 
involved feeling impatient. Everyone working on the show, especially the direc-
tor, is frustrated by how much time it takes to light. The few times I've directed, 
I was no different from any other director—my first thought after rehearsing the 
actors was “Why is the lighting taking so long?”

No matter how well you've planned, there just never seems to be enough time 
for lighting. Learning how to be effective in a limited amount of time will put 
you in great demand as a DP. Chapters 21 through 24 discuss lighting in more 
detail.

Meanwhile, every other department is preparing for the shot. Every department 
has something to do. Hair, makeup, and wardrobe are busy making the actors 
look pretty and, seriously, making sure their looks will match from shot to shot. 
Props is making sure that the set is dressed properly and will match the other 
scenes shot on the same set. Sound is finding hidden places for microphones 
and booms and making sure their placement does not cause the lights to throw 
weird shadows onto the actors or the sets. And, of course, the camera operator 
is looking through the viewfinder, making sure no lights or C-stands will be in 
the shot. The first camera assistant is measuring the distances from the camera 
to the actors (probably to the stand-ins at this point) for focus. The grip crew is 
building track to allow for dolly moves and doing dry-run rehearsals using the 
stand-ins to duplicate where the actors will be at various points in the scene. All 
these tasks will be illuminated in chapters to come.

A word about stand-ins: A good stand-in is a precious resource, far more than 
the “warm body” the title “stand-in” implies. They're usually professional extras 
who have come to specialize in this job. Some have formed a special relation-
ship with a particular actor, and that actor will always request that that particular 
stand-in be hired. I have worked with stand-ins who could tell you on exactly 
what line or cue the actors they are standing in for will move, how fast they will 
move, how they will stand (or lean or slump), what kind of idiosyncrasies they 
have (like always being a foot off their marks), and when you'll need to look out 
for those idiosyncrasies. Some of the best stand-ins I've ever worked with were 
on the film version of Noises Off (the hit Broadway play). The  producers had the 



112 part 2 realities: production

actually smart idea of hiring a Burbank theater company that had just completed 
a run of the show. These actors could play out any scene, while the “first team” 
was off getting ready to shoot. Of course, they knew all the dialogue and all the 
complicated running around. (Noises Off is one of those door-slamming farces.) 
Imagine the difficulty of lighting and rehearsing the scene for camera moves if 
the stand-ins weren't able to reproduce exactly what the principal actors would 
do when they came on the set to shoot the scene. Without stand-ins the actors 
would have to be on the set for these preparations, and that would take away 
from their rehearsal time, delay makeup, hair, and wardrobe, and cause them to 
use up valuable energy that is better used in their on-screen performance.

Also working with the stand-ins, the DP is determining the precise location of 
the camera. Although the director almost always specifies a rough placement 
for the camera, most directors are not sensitive to the details the DP has to 
consider—nor should they be. So the DP (and/or the operator) looks at the 
intended shot to see if the actors will block one another (we call it stacking), if 
a set piece is obtrusive or will appear to be growing out of the actor's head, what 
height the camera needs to be to see the action but not see beyond the edges of 
the set, what exact lens should be used, and on and on.

When all this work is completed, the DP informs the AD that the camera is ready 
to shoot. Well, to be honest about it, the AD has been right on hand all the time, 
breathing down the DP's neck and hustling the crew along. So, as often as not, 
the AD is telling the DP when the work is done: It's done when the AD says it's 
time to shoot.

Now we're approaching the moment of magic. Let's hope you're happy with the 
lighting (or you've just had to say “Good enough”). The AD calls the actors to 
the set for shooting. Of course, a good AD will have been checking on the actors 
to make sure they will be finished with their preparations and will be ready to 
come to the set the moment lighting and camera rehearsals are completed. The 
AD has also been keeping the director up to date on the progress of the work, 
while the director is running lines with the actors or planning his next shot (or 
talking to his stockbroker).

Finally, everything is ready and the actors are brought to the set. The director 
will have the actors do one or two rehearsals, ostensibly just for them. But while 
the actors are rehearsing, every department is refining its work and making sure 
there are no unforeseen traps lurking. Maybe one actor blocks another; maybe 
an actor speaks too quietly. Each problem must be dealt with. The crew is sup-
posed to know what to do to make the shot work and to do it quickly and qui-
etly. I think of shooting as involving at least four performers besides the actors: 
the camera operator, camera assistant, dolly grip, and boom operator. I might 
also include the sound mixer. Each of them must move in complete sync with 
the actor. Whatever the actor does, whatever unexpected changes, these crew 
members accommodate with second-to-second adjustments. Often you'll see 
the boom operator have to go to an unplanned position in order to catch an 
actor's line and in the process do a little dance to avoid standing where a light 
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might throw a boom shadow into the frame. It's a beautiful thing to see these 
professionals perform the exquisite ballet that allows the shot to be made and 
without calling any special attention to themselves.

I have worked with dolly grips who see when one actor is blocking another and 
move the dolly imperceptibly an inch or two to one side or the other to keep the 
actor clear and save the shot. They do this without looking through the view-
finder or seeing a video feed. Through lots of experience they've come to be able 
to recognize problems just by observing the position of the actors relative to the 
camera angle.

Of course, the camera assistant has to do the impossible: focus without being 
able to see the image. Everyone is shocked when they first find out that the per-
son focusing doesn't look through the viewfinder. There is only one viewfinder, 
and the operator is looking through it to compose the shot and execute the 
moves. Although the assistant has laid marks and carefully measured their dis-
tances from the camera, instantaneous adjustments of the distance setting must 
be made every time an actor fails to hit the mark (which is a pretty frequent occur-
rence). And the assistant must also mentally calculate depth of field to ensure 
that the key elements in the shot will stay in focus. And if that isn't enough, the 
assistant is simultaneously floating a zoom, keeping its moves invisible while 
changing focal lengths.

Meanwhile, the camera operator is adjusting the frame to avoid cutting off an 
actor who has missed his mark, or is leaning in a way that throws off the compo-
sition of the shot, or suddenly jumps up out of his seat, or performs any number 
of unplanned moves in the middle of a take. All these adjustments are made on 
the fly and completely imperceptibly. The operator, and the rest of the crew, is 
expected to be able to accommodate these unplanned occurrences. It's part of 
the job. The actors have to be free to express themselves and can't be expected to 
limit themselves for the sake of the crew.

When the director feels the actors are ready, the AD calls, “Picture up.” Of course, 
the entire crew has to be ready, too, but it's the director's prerogative to say, “We're 
going to shoot now.” A director may ask if anyone needs another rehearsal, but 
believe me, you don't want to be the one to say you need one. “Ready to go” 
is the only answer you want to give. Some directors may actually be concerned 
that the crew has had adequate rehearsal, but beware, others just want to look 
as though they've considered the crew's needs—or, more sinisterly, want to be 
able to divert blame from themselves when something goes horribly wrong by 
pointing out that they offered the chance for further rehearsal. This may sound 
a little paranoid, but believe me, these things really do happen. If you know 
and trust the director, you may want to ask for another rehearsal. It always saves 
money and time in the long run. But too often the director has to be concerned 
with giving the appearance of working fast to a producer who might be applying 
pressure because of lack of money. So be discreet. If you're positive everything is 
going to be ruined without another rehearsal, see if you can get one. If you can't, 
just do your best and pray that if you screw up the take, one of the actors blows 
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a line on the same take, and you get another chance to make the shot. If no one 
else screws up, you'll be stuck having to ask for another take. You don't want to 
have to do that. So just be perfect.

So it's time to make the first shot of the first day. The AD may call out, “Who's 
not ready?” (which is better than “Is everyone ready?,” to which no one ever 
answers). Don't be not ready. The response of makeup and hair might be to 
suddenly rush toward the actors to make last-minute touchups. To anyone not 
in the business, and to a lot of us who are, this seems ridiculous. Didn't these 
folks just spend two hours making our actors beautiful? Why do they have to run 
in and do something else now? Sometimes I wonder if doing that is just a way 
for those departments to make sure they get noticed. They're dependent on the 
goodwill of the actors, and want to show them how attentive they are. But then 
I remember that makeup and hair are responsible for making the actors look 
good and for maintaining continuity (they have to make sure that the actors 
always look the same, from take to take within a scene and from scene to scene 
within the movie). It is unforgivable for an actress go from perfectly coiffed to 
windblown to coiffed in three shots, all interiors and all in a time span of sec-
onds, which actually happened in a film I shot.

Finally, the AD calls, “Roll 'em.” (It's always the AD's responsibility and privilege 
to initiate the actual photography.) The sound mixer turns on the recorder and 
calls “speed” when it locks in to sync. Sound always rolls first, a throwback from 
the 1950s and before when the sound department actually turned on the cam-
era, through a synchronizing arrangement that relied on large electrically synced 
motors. These days it may save film to wait for sound to roll first, especially if 
the director runs in for a last-minute note. Saving film is not an issue with digi-
tal cameras, but no one, especially the editor, wants a lot of unusable picture to 
look at before the scene actually begins.

“Speed” is the signal for the camera operator to turn on the camera. Sometimes 
the assistant will turn on the camera. Personally I don't like that; I think only 
the operator, who is the one person who can see what is actually being filmed, 
should turn the camera on or off. Anyway, the camera is now running.

Now the second camera assistant holds the slate up in front of the camera, calls 
“Mark,” and bangs the sticks. On a really, really, really low-budget film, the sec-
ond might voice an audible slate (calling, “Scene 3, take 2”) just before hitting 
the sticks. (I know we've all seen that in movies that show a film being shot, but 
it's not what really happens.) If done this way, the operator will turn on the cam-
era right after the audible slate but before the sticks are banged. (The idea is to 
save money on film stock or at least not to turn on the camera until everything 
is definitely ready. That way no film is wasted waiting for someone. Realistically, 
you save so little film this way that it's pointless, even if your movie is so low-
budget that film cost is a serious matter. But it looks good to some produc-
ers.) Normal procedure is to have the sound mixer, using a mixing panel with 
an announce microphone on it, do the verbal slate. The assistant will only call 
“Mark” and hit the sticks.
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The director calls “Action”—and only the director. The actors act; the first  camera 
assistant focuses and zooms; the operator frames the picture, pans, and tilts; the 
dolly grip maneuvers the dolly; the boom operator swings the boom; and the 
mixer records the sound—all in perfect synchronization.

When they're finished, the director calls, “Cut.” Once again, only the director 
does that. Sometimes, if they're sure of the situation, the camera operator might 
call “Cut” (say, the prop person inadvertently walks into the frame), or the 
sound mixer might (if jets flying overhead are completely drowning out the dia-
logue). But you want to be very, very careful about doing that. The director may 
only intend to use parts of a take, so the part the prop person is in may not be a 
problem. The director may love the acting in the important parts of the shot and 
not want to cut off the performance due to a technical concern. Conversely, the 
director may love the visual performance of an actor and be willing to fix it in 
postproduction by replacing it with good sound from another take or with ADR 
(automated dialogue replacement). So the sound mixer would not have wanted 
to stop the shooting. It is best to just leave it to the director.

The AD repeats “Cut” in a loud voice. Unfortunately, there has been a tendency 
of late for the many second ADs, listening on their radios (what civilians call 
walkie-talkies), all to repeat, “That's a cut” in the loudest, most annoying voices 
possible. Someday they will reap their just rewards, and it won't be pretty.

Now, everyone prepares for the next take. Even if you think you know without a 
shadow of a doubt in your heart of hearts and with complete certainty that there 
won't be another take, be ready for another take. You don't want to be the one 
who holds up shooting because you're unprepared when the decision is unex-
pectedly made to do another take.

If the director is satisfied with a take, the director calls, “Cut! Print!” (This is so 
exciting. One shot down, a million to go.) Right after completing a print take 
(unusable takes are not printed), the first camera assistant checks the film gate 
in the camera. If there's a hair in the gate, the shot will have to be redone. Don't 
let this happen. Everyone will hate you.

Another relatively recent development, but one I find exceedingly annoying, 
is the tendency for the AD to yell, “Check the gate!” when there's a print take. 
Checking the gate is the first assistant's job; he opens the camera, takes the film 
out of the gate, removes the gate, and inspects it for “hairs”—small buildups of 
scraped-off emulsion that will look like hair when projected. It has always been 
the procedure to check the gate for each print take. The assistant routinely does 
this quickly, quietly, and unobtrusively. For most pros, it was always a matter of 
seconds. I find it very insulting to have the AD act as if the camera department 
has to be told to do it. Making the AD call for checking the gate is unnecessary. 
Besides the insult to the assistant's tender ego, it provides unwanted noise and 
disruption on what should be a quiet, competent set.

Of course, with digital equipment there is no gate, so this issue becomes irrel-
evant. Sometimes the assistant will check the last take to make sure there were 
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no electronic glitches. He'll rewind the tape and play it or simply click over to 
the card, go to the last clip, and play it.

Now, if all has gone well and the director doesn't want any more takes for this 
shot, the AD hollers, “That's a print! New deal” (or something to that effect). 
In any event, it means we're going on to whatever is the next shot the director 
wants to do. It might be coverage of the scene you've just shot. It might be a 
pickup within the scene (in those two cases, it's not really a new deal). Or it's 
moving on to another scene, or perhaps another set. Sometimes the AD will 
say, “FDR!,” which is universally known to mean “New Deal.” Or “We're on the 
wrong set,” clearly meaning we're moving to the next set on the call sheet. Or 
maybe just, “Moving on.” One way or another, everyone will know what is going 
to be  happening next.

So we've now completed the first shot of the day. Now take everything you've just 
done to create one shot, and repeat it over and over again a thousand times for 
every additional shot in the film. Pretty easy, huh? Of course, this  chapter only 
describes the process of shooting in the most simplistic terms. In the  following 
chapters we'll explore in more detail how each step of the process is accom-
plished; how the DP lights and composes the shots; how each member of the 
camera, grip, and electrical crew performs his or her individual job; and how 
they all function together as a team. Let's get started.
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So now you have a generalized idea of the procedure on the set for making a 
shot. But the big question now is, how do you actually design and choreograph 
shots, and how is your plan executed? Let's do a “Groundhog Day” and relive 
that first shot of the first day of shooting.

It's pretty likely that you've decided to shoot the “master” first. Remember that 
in simplest terms this is the shot that pretty much covers the entire action of a 
scene. Don't worry—we'll talk about exceptions very soon. The master is invari-
ably the first shot made; no one starts off shooting a scene with a close-up or 
an insert. There are many reasons for this, but a primary one is that you want to 
know how the whole set will be used and what all the action of the scene will be 
so you can match the movement and lighting when you move in for closer shots. 
Reverse the process and you'll have a big mess on your hands with no reference 
point for how to shoot.

So here you are on the set with the director watching the actors rehearse. You've 
spent days or even weeks planning shots for the movie with the director. That's nice, 
but have you really pinned down exactly what this master shot will be? Maybe not.

Let's say you'd planned to set up the camera left-of-center on the set and envi-
sioned a relatively wide shot that would show the complete set and all of the 
actors in the scene. No problem, except now that you're actually there, you 
 realize that the 25 mm lens you wanted to use isn't going to work. Or any other 
lens, for that matter; the blocking now makes the actors look as though they're 
crowded into the right-hand side of the frame. And besides, one of the minor 
characters is blocking the star. Meanwhile, the entire crew is standing there wait-
ing for you to give the go ahead so they can get to work on the shot. Whatever 
you do, don't panic. As you walked around during the rehearsals, you will have 
considered any number of camera positions and gotten an impression of how 
to get the most effective shots now that you are seeing the actual blocking of the 
scene. If your brain hasn't been bubbling with ideas by now, you might want to 
consider another profession. Ultimately, of course, the director makes the final 
decision, but if he has any regard for why he hired you in the first place, you will 
have a great deal to say about what to do.

Shooting Masters
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What is the master, and what do we expect from it? Often the master is defined 
as a wide shot of the whole set, lasting through the full length of the scene. 
(“High, wide, and stupid,” as one of my associates often says.) Or it is more nar-
rowly thought of as a shot that covers a portion of a scene, maybe not the whole 
length, but definitely in wide shot. Another way to look at it is that the master is 
the shot that defines what must be matched in the other shots, the “coverage” of 
the scene—matching for screen direction, for actors' positions, for use of props, 
lighting, on and on. That's why it's referred to as the “master.”

Always keep in mind what you're trying to do with the master. Master is a flexible 
term; it can mean something different to different directors. If your director is 
Orson Welles (Magnificent Ambersons, The Stranger, Lady From Shanghai, Touch of 
Evil, and, of course, Citizen Kane), the master might be the only shot for an entire 
scene. Try to watch the scene in Citizen Kane where Mrs. Kane sends little Charley 
Kane off to school with Mr. Thatcher. First we see Charley playing in the snow 
outside his mother's boarding house and hear her calling to him from inside. 
Welles cuts to Mrs. Kane inside, and the rest of the interior scene is shot in one 
long, uninterrupted, unedited take with the camera following the actors as they 
move about the room discussing what will happen to young Kane. This is a mas-
ter that is continuously recomposing, starting from a wide shot of the interior of 
the boarding house, then morphing into close-ups, two-shots, and small group 
shots. But it's all one continuous shot, and it's the master by default. Welles uses 
this approach over and over in most of his films. The opening shot of Touch of 
Evil is still considered one of the great tours de force of filmmaking history.

Director Jim Jarmusch in his early films—watch Stranger Than Paradise if you 
haven't yet—has a different take on shooting a scene covered with only an unin-
terrupted master shot. In Stranger each scene is done in one shot, and the shot 
is a master; it's fairly wide, and it shows the entire set and all the action of the 
scene. But the camera doesn't move. Yet it works for the comedic irony that is 
Jim's trademark. Because Jim didn't have much money for film stock, he made a 
virtue of necessity and let each scene play “in one.”

Most directors you work with will not be cinematic geniuses, so you will 
more likely be shooting a more conventional master and a fair amount of 
standard “coverage.” (By “standard coverage” I mean a master, small master, 
two-shots, over-the-shoulders, and singles for every part of the scene. It can 
take a lot of time and a lot of footage.) When there's a strong director with a 
unique vision, standard coverage is less likely. When a producer is in charge 
(like a Thalberg at MGM in the 1930s or most TV shows now), coverage is 
more likely. In the first case, you'll find yourself advising a little more cov-
erage, and in the second case a little less. If full coverage is asked for, you'll 
want to suggest ways to do it that will take less time. Conversely, if you're 
asked to shoot the scene entirely in a single setup, you'll be advising some 
coverage. The director will decide whether he wants the one, perfect shot 
(like the Wellesian master just described) or extensive coverage so he has 
all kinds of options when it comes to editing the film. When you have the 
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perfect shot, most directors will not want to break it up with closer shots. 
(“Break up that shot and you're putting your foot through a Rembrandt.”) 
I have to tell you, even after all my years on the set, I find it awfully hard to 
tell whether the scene we've just shot will play in one, and most directors will 
admit that they can't either. Swept up in the theatrical excitement of a great 
live performance, many directors will think they need no coverage. Later in 
the editing room they see the shot on the screen, without the excitement of 
the set, and the scene falls flat. So you can see why you might want to nudge 
the director a little to get at least some coverage, a couple of close-ups, or 
some overs. The editor may well find that the perfect shot is perfect, but that 
it's good only at the beginning of one take and at the end of a second. To use 
a part of each take, you must have a shot that allows you to bridge from one 
to the other. Your coverage!

Now there may be some directors you don't want to do that with. On his first 
day working on a Woody Allen film (Woody's well known for long takes without 
coverage), a very famous, Academy Award–winning cinematographer suggested 
to Woody that he shoot some coverage on a scene. “No, I don't think so,” said 
Woody. Fine. The next day, the famous cinematographer suggested the same 
thing. “No, I don't think so,” said Woody again. The next day, there was a new 
DP. Know your director.

When the director wants to cover every action with numerous shots, you're going 
to end up with long days, a bored crew, and tired actors. If you can, try to get 
close-ups before the actors have lost the freshness they first brought to the scene 
and before they look tired. Most experienced directors realize that not every part 
of every shot will be needed or used. If there are flubs in a two-shot, they may 
never be seen because the close-up gets used for those lines. Help the director 
be aware of these things. You'll cut down on the time spent shooting, and you'll 
lessen the mass of footage the editors have to deal with. You'll make friends and 
save money.

Blocking the actors for the master is very important; you want to be sure you're 
not painting yourself into a corner by allowing blocking of action that will be 
confusing when the audience sees it on the screen. For example, two people, a 
man and a woman, are in a room, talking. So far, so good; the man looks left, 
and the woman looks right. The man walks to the window; he crosses the room, 
so now he's on the left, and his looks are to the right, and the woman's are to 
the left. But no one's talking when he crosses, and so we get no coverage of the 
looks after his move. Later the editor decides to cut to the woman's look to the 
man. But all we have is her looking right from the talk and from the master; we 
can't go to a close-up of her because the look will be wrong, so we're “forcing the 
master,” making an editing decision that wouldn't be what you would choose. 
If, however, the master had been from a different angle—set up so the man is 
always on the woman's right—the editor could have used either shot. Or if we 
had dollied across the set (going right to left, countering the man's move and 
thus keeping him on the same side of the line as the woman), the editor could 
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have used either the master or the close-up. Of course, we could just have cov-
ered the woman in close-up through the entire scene. Often the director will be 
resistant to coverage, thinking that the producer will insist on using the coverage 
in the final cut. And the director doesn't want that. You're there to let the direc-
tor know that there may be a problem, and you're there to offer a solution, and 
you're just being a friend. You're not his enemy (taking sides), and you're not 
trying to take over the picture. And you don't have a stake in what he does except 
to help him make a good movie. So you're acting as a friend, not a boss, not a 
parent, not a rival, and not a jerk.

Notice I mentioned solving a problem by using a dolly. A crab dolly is one of 
the indispensable components of any camera package (yes, the grips take care 
of it). You may find yourself on a show that can't afford a crab dolly. You may 
need to shoot mostly from a tripod. That's not bad. The movie business started 
with static shots, and plenty of great movies were made with little or no camera 
movement. I've never worked a show that didn't have a dolly, but if you're stuck, 
then for goodness sake, at least get an inexpensive doorway dolly.

The simplest master would be a static wide shot. Sometimes it works out that 
way. More often, the dolly is used to adjust the frame as the actors move. We may 
need to move to uncover an actor as he is blocked by another actor, or we may 
have to move to keep the composition balanced.

What is more interesting is the designed master. A planned master has a lot in 
common with Welles's lengthy shots that do the majority of a scene in one take. 
With this approach, you will not see the whole set or action in a wide shot, or 
only for part of the time. In our previous example, with the man and the woman, 
let's say the woman leaves the room and another man walks in and stands at the 
window with the first man. In that case, we might start on a two-shot of the man 
and woman, widen and counter as he goes to the window, and push in a little 
as she walks out, picking up the second man and pushing in further with him to 
end up in a two-shot at the window with the two men. We've gotten the whole 
scene in one take, and we've seen a lot of the set; we've seen the set in relation to 
the characters, so we'll recognize where they are when we see them later only in 
a closer shot. We have a master that the director could use in one, or she could 
decide to break it up by coverage: close-ups, two-shots, and so on.

Sometimes the coverage will include a “small master,” with the majority of the 
scene shot fairly close in on the main characters. The director may want mini-
mal coverage, but he doesn't want to see the whole room every time he returns 
to the master. The audience is oriented to the scene in an initial wide shot, and 
then, say, after cutting to a close-up, the small master can be used for the rest of 
the scene or parts of the scene.

You will often find that you need to get a reverse master. In this case, you've got 
action that happens all over a set or covers 360 degrees, but it's only possible to 
shoot one side of the set at a time because of the necessity of setting up light-
ing on the other side. After you've shot the master on the left side of the set, and 
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after you've done coverage there, you'll shoot a master on the right side of the 
set. You want to make sure you get all the coverage you need on one side before 
turning around because shooting this way means two entirely separate lighting 
setups, and believe me you don't want to light the same thing twice. It's a pain 
for you, and the producer won't like the time and money it takes. Make sure you 
double check with the director to be absolutely sure you're done with shooting 
any action on one side before you break up the lighting and start to set up on the 
other side. Give the director a chance to dream up any extra coverage he needs, 
and get assurance from the AD that there will be no going back to the other side 
again. That way when the director has a bright idea about going back to the first 
lighting setup, the AD can tell him no, and you don't have to be the bad guy. 
Being the bad guy is the AD's job (regardless of the AD's gender; take my word 
for it: there are plenty of tough female ADs).

If you're really unlucky, you may run into a director who thinks it's necessary 
for the actors to be letter perfect for every moment of the master. It's boring and 
expensive to shoot a master over and over—I've seen 10 or 15 takes—and usually 
unnecessary. A standard master will rarely be used for more than a few seconds at 
the beginning, maybe a few seconds somewhere in the middle, and a few seconds 
at the end of the scene. As I've said, the master establishes geography and screen 
direction and gives the actors a chance to play out the whole scene. Unless you're 
shooting a carefully designed Wellesian master or a one-shot-does-it-all Jarmusch 
take, the master just doesn't need to be perfect. If it does need to run in one, the 
AD should insist on a lot of rehearsals. And if it seems impossible to do a clean 
take, maybe it will be necessary to rethink the scene and do it in coverage.

I have seen some directors, using digital cameras, act as though they can shoot 
a master as many times as they want. The tape or the card is practically free, and 
you can record 20 or 40 minutes without stopping. And some of them say, “Hey, 
let's shoot the rehearsal. We could get lucky.” Watch out for this. First of all, the 
crew needs rehearsals as much as the actors. Everyone needs time to find the 
best way to make a shot and the chance to see the rough points and stumbling 
blocks. Often after one rehearsal, every department makes small adjustments, 
and shooting goes smoother because of those changes.

The other problem with falling in love with “Don't cut—keep rolling—back to 
one and do it again” is that it takes time that you know no one has. Young, inex-
perienced directors, especially, have a hard time telling when they've  gotten the 
take they want. They keep shooting, hoping lightning will strike. As they take 
this time, you'll find that you have less time to light and to block, and your work 
 suffers. And believe me, when the producer or the executives want to blame some-
one for being slow, they always point fingers at the DP. Guess who gets fired?

We've looked at a master shot with a static camera and one shot with a mov-
ing camera. I should make it clear that with the camera on a dolly, you can do 
a tracking shot—you lay track and move in a straight line—or you can move 
the dolly on a “dance floor,” which allows you to change direction anytime 
you want during the shot. For this the dolly needs to be on an extremely flat, 
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 perfectly smooth, absolutely level surface with no bumps. A dance floor might 
be the stage floor or a smooth floor on location. More often, the grips will build 
one for the shot; they'll lay down ¾-inch-thick plywood (standard 4- × 8-foot 
sheets) wherever the dolly has to move. The DP and/or the operator will have 
worked out all the separate positions and moves with the dolly grip—in essence 
separate shots—for the scene. The dolly grip marks where the dance floor needs 
to be constructed. Then the rest of the grip crew comes and lays down the ply-
wood. To make the surface even smoother, they lay smooth-surfaced ¼-inch 
Masonite over the plywood, slightly offsetting the seams of the plywood and 
the Masonite, then taping the joins with 2-inch-wide paper tape. Now with a 
dance floor in place, it is possible to dolly fluidly in any direction and to make 
 invisible adjustments as the actors change position.

Building a dance floor or laying track might sound like a lot of work, and you 
might be thinking, “Hey, wouldn't a Steadicam® be a great alternative to dolly-
ing, laying track, and/or building dance floors?” If you remember, we talked a 
little about the Steadicam® back in the preproduction section of this book (see 
Chapter 12). There's no question it's a magnificent tool, but, as I've said before, 
it's not a substitute for a dolly. Believing that a dolly shot and a Steadicam® shot 
are interchangeable really does a disservice to both; the movement of each has a 
distinct feel, a unique purpose, and a specific reason for being used. A dolly shot 
is solid, and it is either a straight line (on a track), or it's filled with pauses where 
the camera does not move (dance floor). A Steadicam® shot is more free-form, 
rarely in a straight line, and almost always moving. And Steadicam® gives the 
impression of floating, although a good operator will not let the camera weave 
as though it's on a pendulum.

And don't think planning, rehearsing, and carrying out a good Steadicam® shot 
is any easier than making a good dolly shot. Consider what goes into making 
a good Steadicam® shot. If you trust your Steadicam® operator, and you'd bet-
ter, you'll let the operator design the execution of the shot. The director and 
the DP have an idea of what they want. Based on that, the Steadicam® opera-
tor can determine how to get the shot and what help will be needed from the 
other members of the crew. The operator must be able to physically negotiate 
a path through the available space, with workable “stopping” points (not so 
much stopping as places where the shot changes direction or pauses briefly), 
no hindrance from props or set decoration that could interfere with the physi-
cal movement of the rig, and absence of bogeys from lighting. (Bogeys are any 
problems—flares, ugly shadows, a piece of the light in the frame.) The DP will 
be responsible for making sure the lighting works for the entire course of the 
moving shot. A good operator is specific about what he will see in his shot, but 
since he's often following or leading an actor, the shot may not be precisely as 
rehearsed. Since a unique quality of a Steadicam® shot is that it is free-flowing, 
make sure none of the lighting instruments are placed where they might creep 
into the operator's shot or anywhere they might end up in his path of move-
ment. For a Steadicam® it is usually best to light from above so you can keep the 
instruments off the floor, out of the way, and out of the frame.
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Contrary to popular opinion, a Steadicam® does not necessarily save time. Some 
producers and directors will want to use it as a time saver. Know that design-
ing the shot, making sure all the obstacles are out of the way, rehearsals, suit-
ing up, and finally making the shot all take time. It could be faster than making 
a  comparable dolly shot, or it could be slower, or there could be no difference 
at all. In any case, beware of budgeting less time for doing Steadicam® shots 
because someone wants to think it's going to save so much time.

Remember that some of the appeal of the Steadicam® is that it can make pos-
sible those “Wow! How did they do that?” shots. The first feature film ever to 
use a Steadicam®, Bound for Glory (1976), had an exterior crane shot that, as 
the camera dropped to ground level, continued on through a door and into the 
interior of a building. No crane or crane arm could have fit through a  doorway 
and then turned and moved around once inside; it was and still is a great shot 
that makes the most of the Steadicam's® special capabilities. Steadicam® artist 
Larry McConkey's marathon shot through the basement of the Latin Casino in 
Goodfellas is  certainly one of the most impressive Steadicam® shots ever done. 
Ray Liotta and Lorraine Bracco enter a back door from the parking lot; they 
descend some stairs, while we and she are wondering what's going on. We see 
the kitchen personnel, people racing back and forth, people squeezing past, and 
finally we ascend and erupt out onto the floor of the Latin Casino, where a table 
is brought for them stageside. It's a great metaphor for Liotta's rush of Bracco 
and for the rhythm of continuous, thrusting movement of the film. To make 
this work, Scorsese and McConkey had to constantly block the actors and the 
atmosphere, moving and talking, to keep the shot interesting. Remember these 
examples, and make it a point to work and plan with the director in prep and 
the operator on set to achieve those shots that will dazzle the audience.

The advent of the Steadicam® also made possible the shot you often see with 
actors briskly walking or rushing down corridors while earnestly engaged in 
conversation, the camera just in front or right on their tail. This kind of shot 
became a distinctive style for two shows in particular: ER, when dashing through 
obstacles in the emergency room, and West Wing, when rushing around the 
White House. It has since become a staple of TV drama. They became signatures 
of these shows because of the speed (West Wing) and the athleticism (ER) in 
their shows. This kind of Steadicam® shot borders on a “substitute for a dolly” 
that I suggested you should never use. But a dolly probably could not have done 
most of these shots as they look on the screen. I mention this to you as two bril-
liant examples of making lemonade out of lemons once the Steadicam® became 
available. Long dialogue sequences are a mainstay of TV, and they are antithetical 
to the concept of motion pictures; they're radio. So the creative talent on these 
shows took one possible boring shot—two people talking—and combined it 
with another boring shot—two people walking from one place to another—and 
turned the combination into an engrossing trademark shot.
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Okay, we've thought out our master shot and talked a little about coverage. 
Let's suppose for the moment that we've done the master and now we're on to 
our other shots. Let's start out with faces. All actors will tell you that it's vital 
to see their eyes. Yes, the eyes are the windows of the soul, blah, blah, blah—
but they have a point. (Let's remember that a large proportion of directors 
have been or are actors, so we'll face this demand throughout our careers.) 
The camera might not be able to see souls, but it can read minds; if an actor 
is fully in his part and understands the inner life of his character, the camera 
will magically pick this up. To do this magic you want to see the actor's face, 
and especially the eyes, arguably the most expressive part of the face. Now 
some actors will argue that the set of their mouth or the tilt of their head 
or the way they hold their  shoulders is just as important. But no one ever 
 complains that they can't see an actor's mouth, and you'll get holy hell if you 
can't see the actor's eyes.

The closer we get to an actor, the greater part of the frame that is taken up by 
the eyes. And it's better to see both eyes. So avoid profiles or the backs of heads. 
Sure, you can get a lot of mileage out of profiles, but that's a deviation from the 
norm; like all deviations and rule-breaking, it's a tool to be used sparingly so it 
retains a special impact. (Profiles can, for example, indicate a  distancing between 
characters, a moment of introspection, or a deliberate hiding from another char-
acter in the scene.)

The rule is “two eyes.” Whenever you're shooting a full close-up, always show 
both of the actor's eyes. A common use of this technique, showing both eyes, 
is in complementary cutting among actors having a conversation. Always make 
sure the actor's eyeline—the direction in which he's looking at the other actor 
in the conversation—is almost right into the lens—but not quite. You will 
 convey the full impact of the actor's personality by showing as much of his 
face as  possible. This is practically a law with close-ups; in wide shots it's more 
 acceptable to shoot the actor in profile or looking off to one side.

Close-Ups and Coverage
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When you move into a close-up from your master, you'll need to change the 
placement of the camera so that the actor is looking closer to a line drawn 
straight through the camera lens. This change of angle is necessary for editing. 
Cutting from a master and a close-up that have both been shot from the same 
camera position will result in a jarring jump as the editor cuts back and forth 
between the wide shot and the close shot. By changing the camera position or 
angle on the subject for each shot, you will smooth the transition between the 
shots.

In shooting close-ups you'll be concerned with “headroom” (the amount of 
space in the top of the frame above the actor's head) and “nose room” (the 
amount of space in the frame between the actor's nose and the side of the frame). 
Nothing looks worse than a lot of empty space above the actor's head or to have 
his nose up against the edge of the frame. Since the actor is looking off camera a 
little, the operator must lead the actor—even if only a little—by allowing some 
space on the side of the frame in the direction of the actor's look.

Let's talk about headroom. It's the operator's responsibility to keep headroom—
the room over the character's head—consistent from shot to shot. The propor-
tion of the headroom to the rest of your frame differs from close-up to midshot 
to wide shot. It looks really stupid if you cut from a close-up of actor 1, whose 
head is ½ inch below the top frame line, to actor 2, whose head is 2 inches 
below the top frame line. The inconsistency is ugly and upsets the audience.

How does the operator know exactly how much headroom to leave? That a good 
question. Many DPs have decided views on how much headroom there should 
be; others leave it to the operator to decide. In any case, the operator needs to 
have a clear idea of how much headroom each DP he works for likes, even if he 
needs to do it by mind reading. One DP might tell the operator to allow “this 
much” (space), holding a hand at a specific distance directly over his own head. 
And he'll insist that that's the only right way to do it. And the next DP the opera-
tor works for will want it twice as big, and the operator just has to adjust. When 
the operator has a DP who wants to be the one to determine the headroom, the 
operator must do exactly what the DP wants. It's difficult when what the DP 
wants is different from what you would normally do. You will have to pay extra 
attention to maintaining the desired headroom in every shot until it becomes 
routine, almost reflexive to you. When I do my own operating, I find that for 
close-ups I like to have a space over the head equivalent to one or two fingers. 
I imagine two fingers on edge set on top of the actor's head, the top  finger 
 touching the top frame line. When I go to a midshot, I'll double that. And for 
wide shots or masters, it usually becomes a matter of balancing out the overall 
composition of the frame.

In dealing with close-ups of two actors looking at each other, it must be framed 
so that one actor is looking to the right and the other is looking to the left. Thus 
it appears that they are looking toward one another. Remember we'll know the 
orientation of these shots from how the actors were positioned in the master. 
Otherwise they will look as though they're looking not at each other but off to 
some object out of the frame. Here's where we come up against the 180-degree 
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FigUre 17.1
Examples of headroom.
Reproduced with 
permission of GVSU 
Summer Film Project.
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rule, or what is referred to as “crossing the line.” We'll be dealing with this in 
detail very soon, but for now it's enough to stress that once an actor is moving or 
looking in the one direction, he must be kept looking and moving in the same 
direction. No greater source of disagreement and wasted time occurs on sets than 
discussions about crossing the line. Woody Allen even makes fun of it in his film 
Hollywood Ending, on top of the joke that the director in the film is  hiding the 
fact that he's gone blind and the DP he's hired doesn't speak English.

FigUre 17.2
Actors looking in 
opposite directions.
Reproduced with 
permission of GVSU 
Summer Film Project.

FigUre 17.3
Actors looking in the 
same direction.
Reproduced with 
permission of GVSU 
Summer Film Project.
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In order for the director, the DP, and 
the camera operator to be able to 
 easily  communicate regarding the 
kind of shot they want to make, there's 
an  established nomenclature that all 
film professionals use to define and 
describe all the standard shots. Most 
of the shots you're likely to make fall 
into the following categories. There are 
at least four standard close-up shots: 

1. Choker: An extreme close-up where 
the top and bottom framelines cut 
across the forehead and the chin. This shot isn't used too frequently, but it's 
great for extreme emphasis. Look at Sergio Leone's cinemascope  compositions 
of Clint Eastwood's eyes in his early spaghetti westerns (A Fistful of Dollars, 
For a Few Dollars More, The Good, the Bad, and the Ugly). Overuse it and it 
becomes obtrusive. Save it for special occasions.

2. Collar points: Looser but still pretty tight. The bottom of the frame cuts across 
right about the level of the actor's collarbone, and there's little or no head 
room at the top of the frame. This is a frequently used shot in TV but less 
so on theatrical features. With this shot the actor's head is very large in the 
frame; on your home TV screen it's reasonable, but on a 60-foot screen at the 
multiplex, it's overwhelming.

3. Second button: The location of the bottom of the frame is self-explanatory; 
there's usually a little headroom. This is probably the most frequently used 
close-up in feature films.

4. Two tees: Use your imagination to figure out what this means. The frame cuts at 
the elbows. If you run an imaginary line across the body from one elbow to the 
other, you'll find it crosses the body just under the breast. Hence, two tees, also 
known as a Montana shot (because it shows a pair of beauts). It may be time to 
retire that name. No doubt the term harkens back to the old, old days of mov-
ies, when the  camera crew was entirely men. As an assistant, I worked with a DP 
who insisted that two tees was the 
only surviving term from a full tee 
system that covered shots from head 
to foot. (E-mail me, and I'll tell you 
the other points.)

Next we have the waist shot, knees, 
and a full shot. All self-explanatory, 
but I should mention the cowboy shot, 
also the cowboy close-up. This shot 
cuts just below the hands when they're 
hanging at the side. It's also known 
as “guns,” since the shot is designed 

FigUre 17.4
A choker.
Reproduced with 
permission of GVSU 
Summer Film Project.

FigUre 17.5
Collar points.
Reproduced with 
permission of GVSU 
Summer Film Project.
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to show the western star's guns, or to 
show him on a horse with an indica-
tion of the horse. Despite its origin, it's 
still a useful shot in any genre. And by 
the way, never frame a shot so that you 
cut a person at the ankles. It's ugly and 
awkward, and  professionals will make 
fun of you.

We've gone through shots that show 
increasing amounts of the body and 
end up with a frame whose height is 
just a little more than one full figure 

tall. Often the director or DP will want to know what the boundaries of a shot 
will be. If the shot is wider than the shots we've been talking about, one of the 
best ways for the operator to describe it is to call it “one figure,” “two figures,” 
or “three figures” (as though they're standing on one another's heads). That 
defines the height of the frame. That gives the director or DP a clear idea of the 
coverage of the shot. Any bigger, and there are other ways to describe the shot. 
All the names for shots are fairly standard, and it's important to use them when 
communicating. With video assist, often there's no need to ask what the opera-
tor has framed; the director can see it on the screen. But when asking for a shot, 
or talking to other operators in a multiple camera situations, or for talking over 
the radio (action sometimes requires widely spread-out camera positions), the 
terms are still useful. And if you know them, you'll look cool to the crew and 
mysterious to outsiders. Remember, it's important to look cool, and we want to 
keep what we do a mystery.

Other important compositions are the over-the-shoulder (showing a bit of the 
back of one actor in a close shot of another) and master. Although not strictly 
a shot, I need to mention matching action. We always shoot with an editor's 
mind. It's up to the actors and the script supervisor to make sure that differ-
ent angles of the same action have the same movement taking place at the 
same moment each time the scene plays. It's up to the cinematographer to 
shoot setups that overlap action and that can be cut together. For example, if 

you cover a scene in only a choker and 
a full shot, you'll find the cut is awk-
ward. It's way too much of a jump in 
space. You won't have a problem if you 
shoot something in an intermediate 
range that will ease these transitions.

By now the standard shots are a 
 syntax understood by all moviegoers. 
In fact, you could say that they are a 
“ language” the audience is fluent in. 
When audiences first saw a wide shot, 

FigUre 17.7
Two tees.
Reproduced with 
permission of GVSU 
Summer Film Project.

FigUre 17.6
Second button.
Reproduced with 
permission of GVSU 
Summer Film Project.
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FigUre 17.8
Waist shot.
Reproduced with 
permission of GVSU 
Summer Film Project.

FigUre 17.9
Knees.
Reproduced with 
permission of GVSU 
Summer Film Project.
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they knew they were watching a pre-
sentation as seen through a window 
or a stage proscenium. And they had 
little trouble accepting close-ups as a 
way of seeing important details of a 
scene. Some early movie  producers 
objected to the use of close-ups for 
the silly reason that as long as they 
were paying for whole actors, they 
wanted to see the whole actor and not 
just parts of actors.

But it soon became apparent, even to 
these producers, that the intensity of 
a drama or the amusement of a com-
edy could be greatly enhanced by 
using a variety of shots intercut. The 
audience wanted to be able to zero in 
on the most important person(s) or 
action in the scene. Audiences knew 
that they were  seeing only a portion of 
what might be going on in a scene, but 
they were able to accept that the story 
was being told from a specific point of 
view. In contrast, moviegoers were less 
receptive when they first encountered 
Jean Luc Godard's extensive and delib-
erate use of jump cutting in his film 
Breathless (1959). You might say that 
jump cutting left filmgoers in the lurch 
until A Hard Day's Night and MTV 
came along and made the use of jump 
cuts commonplace.

By now the standard shots—close-ups, 
medium, and wide shots—are so famil-
iar that they've become compositional 
elements without inflection. That is, 
they carry a weight of meaning, but 
their meaning is pretty straightforward, 
and that meaning is the same to every-
one. In fact, in using standard shots, 
the director and cinematographer are 

modestly expressing their choice to be transparent storytellers, just telling the 
story without any unusual point of view. Maintaining balance in the composi-
tion of your frame, using the rule of thirds, and favoring the look or  movement of 

FigUre 17.11
Cowboy close-up, “guns.”
Reproduced with 
permission of GVSU 
Summer Film Project.

FigUre 17.10
Full shot.
Reproduced with 
permission of GVSU 
Summer Film Project.
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a character (leaving nose room, weight-
ing the frame so there is more space 
in the direction the actor is looking or 
moving) are also so standard that they 
don't convey an unusual or idiosyn-
cratic point of view. Their common-
ness is a source of strength; they imply 
normality. Then when you break from 
the norm, from observing these “rules,” 
it's possible to elicit a dramatic reaction 
from the viewer, provoking an immedi-
ate sense of discomfort or unease, or at 
least the notion that something is out 
of the ordinary.

Breaking the rules this way is like adding spice to a recipe. Used judiciously, it is 
a pleasant shock to the audience. Moderate amounts of rule-breaking delight the 
audience, and makes them pay attention. But shooting everything unconven-
tionally can result in sensory overload, just as shooting everything convention-
ally leads to dullness, sameness, and boredom.

A movie or TV screen is a two-dimensional display that is able to cre-
ate an illusion of three dimensions (and more and more so every day). 
Compositionally the cinematographer enhances or diminishes this illusion 
by the degree to which modeling with light, composing in depth, and short 
or long lens lengths are used. A feeling of great depth is achieved by staging 
(as in Citizen Kane's famous boardinghouse scene), by the choice of wide 
lenses (Welles, again: the use of wide lenses to see a vast background with 
an artificially close foreground), or by simple devices such as putting stage 
pieces in the foreground (Hitchcock's glass of milk in Suspicion) or by having 
the main characters play in the background while some secondary action is 
going on in the foreground (almost anything by Altman). Some of the power 
in emphasizing depth results from the audience's sense that they are in the 
picture. Some of it comes from the optical fact that a wide lens, with the 
same composition as a long lens (frame lines identical), will show more of 
the background—that is, more of the area the characters are living in. A bril-
liant example is in The Usual Suspects. Verbal's story—the lies he tells—is shot 
with long lenses, so that the audience's field of view is compressed and lim-
ited. The objective story—what really happened —is shot more with wider 
lenses. The audience is allowed to see more. This device is not completely 
consistent in the film, but it is used enough so that there is a pervasive sense 
that something is being obscured when Verbal is talking. In consonance with 
the script, the cinematography helps to keep us in suspense right up until the 
end of the movie. Even if there's no compelling dramatic reason for it, the 
use of foreground objects (even just a corner of a table in a restaurant scene, 
for example) will almost always make your composition more interesting. 

FigUre 17.12
Over-the-shoulder.
Reproduced with 
permission of GVSU 
Summer Film Project.
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Using foreground objects height-
ens the audience's perception that 
the characters on the screen inhabit 
the real world and do not live in 
isolation on a movie set where all 
obstructions are cleared away. Depth 
and  reality are enhanced by the sense 
that we have to look past or through 
objects in the front of the actors.

The use of an iris to isolate a small por-
tion of the screen is rarely used these 
days except self-consciously. But a vari-

ant still employed in many films is when an architectural element (such as a 
doorway) or a natural element (such as an overhanging tree) is used to create a 
frame around the action. One of the most memorable shots of this kind occurs 
at the end of The Searchers, where director John Ford frames Ethan, played by 
John Wayne, with the camera shooting from the dark interior of a cabin, through 
the cabin's doorway, out to a harshly bright, barren sunlit exterior. The view of 
Ethan standing outside all alone, silhouetted in the frame of the doorway and 
the cabin's dark interior, expresses more about Ethan's isolation than any words 
ever could. This is the power of cinematic imagery. Use it well.

So now it's time for you to try mak-
ing these shots yourself. Following 
are instructions for an exercise I call 
“standard shots.” Follow the instruc-
tions, do the exercise, then look at the 
page titled “What You Should Have 
Learned from the Standard Shots 
Exercise.” Remember: The best way 
to learn something is to make mis-
takes, so do the best you can and then 
evaluate where you might have gone 
wrong.

FigUre 17.13
Foreground.
Reproduced with 
permission of GVSU 
Summer Film Project.

FigUre 17.14
Frame within a frame.
Reproduced with 
permission of GVSU 
Summer Film Project.

17a • SeCond exerCiSe: the Standard ShotS
Okay, we've just been talking about the “standard” shots. Let's take some time 
now to work on them. I figure you own or have access to some kind of camcorder 
or digital video camera, and I'm assuming that it has a zoom lens, as everything 
made today does. For this exercise, I'm happy for you to use any camera available. 
Film cameras are not as readily available, and at this stage there is no advantage 
to working with film, since we're not concerning ourselves with visual quality or 
lighting at this time. Go ahead and use whatever you have access to. If you're not 
sure how to use the camera, consult my Camera Tutorial in the “Cheat Sheets and 
Checklists” section.
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Grab some friends or family to help you shoot and to be your actors. Or if no one wants 
to help, use a doll or a Wilson volleyball. Don't worry too much about lighting right now. 
Just make sure you have sufficient light to get a good, clear image. You can shoot 
indoors or outdoors or both. The main thing is to concentrate on executing each of 
the shots as described following. Have fun, play around, but for each type of shot, be 
precise in your framing.

Ë Shoot at LeaSt 10 SeCondS per Shot so the image will be on the screen long 
enough to be able to make some judgments about it.

CLoSe-UpS: Shoot all the different types of close-ups described in this chapter, 
framing your actor exactly as described: choker, collar tips, second button, and so 
on. Do this using a wide lens setting, then a midlength setting, and finally a long 
lens setting. One thing you'll quickly discover is that each time you change your 
focal length, you have to change the placement of your camera—the distance of your 
camera from your subject—so that you'll be producing exactly the same framing on 
the actor with different focal length lenses. You don't have to be specific about the 
exact focal lengths of the lenses you use as long as they fall into the approximate 
ranges of wide, medium, and long. Every electronic camera has a different size 
target area and a different range of zoom. Many won't have any focal length 
markings on the barrel of the lens; you will just see a bar in the viewfinder indicating 
approximately how long the lens is from W to L (or possibly T, for telephoto). 

 1. SINGLE/ WIDE LENS: This is the smaller number on the lens barrel or in the 
viewfinder. Remember, precise lens length doesn't matter; just shoot so the 
bottom of the frame is where it's supposed to be.

 2. SINGLE/ MEDIUM LENS: This is a number in between the wide and the long lens 
settings on the lens barrel or in the viewfinder.

 3. SINGLE/ LONG LENS: This is a large number on the lens barrel or in the 
viewfinder.

oVer-the-ShoULderS (otS): Each shot framed exactly the same with the actors in 
the same relation to each other using different-length lenses (and, of course, moving 
the tripod to a new position to shoot over the shoulder of each actor and changing the 
distance from the camera to the actors when the lens length changes).

 4. OTS/ WIDE LENS
 5. OTS/ MEDIUM LENS
 6. OTS/ LONG LENS

tWo-ShotS: Each shot framed exactly the same with actors in the same position using 
different lenses (and, of course, moving the tripod).

 7. TWO SHOT/WIDE LENS
 8. TWO SHOT/MEDIUM LENS
 9. TWO SHOT/LONG LENS

Wide ShotS: Frame each shot exactly the same with the actors in exactly the same 
positions using different-length lenses (and, of course, moving the tripod). This may 
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seem weird, but you can make a wide shot using a wide lens—as almost everyone 
always does—or you can make it on a long lens, like Kurosawa. You have to place your 
camera very far away from the actors to get the same field of view with a long lens that 
you get with a wide one. When you view the results, you'll see the different effect you 
get using the different lenses. 

 10. WIDE SHOT/WIDE LENS
 11. WIDE SHOT/LONG LENS

pan on a close/medium-close shot.

 12. Follow your actor (in waist shot) walking across a background.
 13. Pan across the same background at the same speed without an actor in the frame 

(this is called an unmotivated pan). You'll see why in a minute.

ZooM

 14. Zoom in on an unmoving actor.
 15. Zoom (in or out) and pan simultaneously as your actor walks across the frame (try 

to start and end the zoom and the pan at the same time).
 16. Zoom out while holding the framing in close-up of your actor as the actor walks 

directly forward toward the camera.

See if you can plan the order in which you'll do these shots so the exercise gets done 
in the fastest, most efficient way. Think about how to minimize the number of times 
you'll have to change your camera position. (Who wants to lug around a camera any 
more than necessary?) There's a smart way to do this and a stupid way. However you 
do it, you'll learn a lot. After you finish shooting, screen what you've shot and read 
“What You Should Have Learned from the Standard Shots Exercise.” Then we'll get 
back to the set. Following is a checklist you can use to make sure you've got all the 
shots.
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17b •  What YoU ShoULd haVe Learned  
FroM the Standard ShotS exerCiSe

Now let's look at what you shot and see what you have learned from the exercise.

CLoSe-UpS: You should now be familiar with how to frame close-ups from super-tight 
to somewhat loose. You'll observe that a choker is a shot that really calls attention to 
itself, while 2Ts is very neutral and without any special dramatic impact. You'll observe 
that you have to adjust your headroom depending on how tight your shot is. You'll 
notice that the perspective changes with different length lenses. The wide-angle lens 
will have given you more three-dimensionality and slight distortion. In practical terms, 
noses will look more pronounced and other features will be more prominent due to the 
greater sense of depth (although the ears may seem to recede). The longer lens will 
have given you a flatter, less distorted look. Using a longer lens on close-ups usually 
gives more flattering results; noses don't stick out as much as they do with a wide 
lens, and most everyone looks better with the long lens. You also know now that you 
have to move the camera further from your subject if you use a long lens. A danger of 
using a zoom lens is that you'll just plant your camera close in to the scene and then 
stick with that placement, allowing it to arbitrarily determine the focal length. This is 
what people do who are taking snapshots. A professional cinematographer selects 
a lens for the effect it will give and then positions the camera based on that choice. 
Using long lenses is a powerful creative tool, so take advantage of it. Working in close 
quarters on a small set may limit what you can do, but there will always be practical 
limitations to what you can do.

oVer-the-ShoULderS: What you learned regarding close-ups also applies to OTSs. 
In addition, since an OTS has two people in relation to each other, not just an isolated 
single figure, your choice of lens will have a significant effect on the sense of the 
dramatic tension in a scene and on the sense of relationship between the characters. 
A short lens will exaggerate the perceived distance between two actors facing each 
other and will make the foreground figure appear relatively large. This can be artistically 
useful if you're portraying one character as more dominant than the other. Conversely, 
a longer lens will compact the space between the actors, giving you a more intimate 
sense of the relationship between two people. It tends to diminish the difference 
between their sizes; it also lets you include only a sliver of the character whose back is 
to camera. You can see that for a love scene you might want to shoot with a long lens, 
keeping the characters equal in size and close together. To do that you will have to place 
your camera far away from the actors. That may seem a weird thing to do when you are 
shooting an “intimate” scene, but don't confuse the sense of closeness you are trying 
to create on the screen with being physically close to action when you're on the set.

In composing your OTS you will have discovered that there are choices to be made 
regarding the left/right and/or up/down offset of the actors. You may have chosen 
your camera angle simply to produce a generally visually pleasing and balanced 
composition, or you may have based your decision on the desire to convey a specific 
dramatic effect. The composition of an OTS shot can emphasize the closeness or 
coldness of the characters' relationship. It can also convey the relative importance of 
one character compared to the other. The person lower in the frame is almost always 

(Continued)
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perceived as being inferior, so you might be shooting that person from above. Dominant 
characters will be higher in the frame and likely to be shot from below. Of course, when 
your camera is high for an OTS, the foreground person is lowest in the frame, and the 
person facing us is looked at from above (and vice versa). It's an odd apparent reversal 
of the high camera/low camera→inferior/superior effect. You will have to decide in 
your case whether, for example, a high camera tends to diminish the foreground figure 
or the character facing the camera. It doesn't just always follow the “rule.” How much 
you show of the actor who is facing away from the camera will have an impact on the 
scene. By including only a sliver of the shoulder of the foreground actor, you diminish 
the audience's consciousness of that character. On the other hand, if there's a lot of 
shoulder included, that character will loom large in the audience's awareness. And 
watch out for the horror of the white shirt. If the guy you're shooting over wears, say, 
a white T-shirt, that T-shirt will be the brightest thing in the frame and will draw undue 
attention from the audience. It's not a movie about a T-shirt. So you want to consider 
wardrobe carefully; maybe no one in the cast should be in a white shirt. If you must 
deal with one, try to take light off the shirt by flagging it (use any solid that will block the 
light). Or frame the shot so there's only a sliver of the bright white shoulder showing.

tWo-ShotS: The first thing we want to ask ourselves here is “What is the accepted 
definition of a two shot?” It is not just any shot that has two people in it. In doing this 
exercise some people have produced shots where you see two tiny distant figures 
surrounded by a vast landscape like the Grand Canyon, or you see two heads close 
together filling the frame. Neither of these fits the common definition of a two-shot. A 
two-shot is a medium-wide shot of two people with the bottom of the frame between 
the actors' knees and waist (and a balancing amount of headroom). It's tighter than 
a full-figure shot and looser than a close-up. It's a fairly neutral shot; not much is 
implied in the way of relationship between the characters. It's often just an efficient 
way to shoot dialogue. But as you have seen, how you compose your shot can always 
influence an audience's reaction to what's happening on the screen.

The main effect of using different focal length lenses will in this case not be on the 
characters themselves but on their place in the world. A wide lens will show a great 
deal of background; it suggests that the characters are involved in a big world. A 
long lens tends to isolate the characters from the rest of the world; it shows less 
background, and the shallow depth of field throws the background out of focus, further 
suggesting the alienation of the characters. But notice how with a long lens the distant 
background is brought close to the characters.

Wide ShotS: Once again, you can see the effect of the choice of lens length. Shooting 
your wide shot with a short lens will give you more depth and will show more of the 
background, left-to-right, than a long lens will. How much of an area you want to or 
can afford to show (you'll be limited by the size of sets or by having to avoid unwanted 
elements in the frame) and how far or near to the action you can set up your camera 
will often dictate what length lens you'll have to use. But if you do have a choice, again 
remember even a wide shot can be impacted by the lens length. With a long lens you 
can get a Chinese/Japanese feel with a flattened perspective or use a short lens to get 
a deep perspective European Renaissance painterly look.

17b •  What YoU ShoULd haVe Learned FroM 
the Standard ShotS exerCiSe—Cont'd
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panS may be the most misused camera technique, with the possible exception of hand-
holding (but that's another subject). Somehow, bad filmmakers have convinced the world 
that the way to show where we are is to pan across a landscape or a room from left to 
right (or R to L). This is just plain wrong. Not only is this kind of panning shot incredibly 
ugly, it is also boring and tends to strobe. Strobing occurs as an apparent jittering of 
objects when they are close to the camera and the pan is fast; it stems from too great a 
lateral displacement from frame to frame of the object shot; our eyes can't integrate the 
successive frames into continuous motion; hence we see strobing.

Panning this way is an attempt to duplicate the point of view of a person looking around 
his or her environment. It doesn't work because our eye/brain system does not see 
the world by looking around in a pan. In reality, as we turn our heads or bodies to look 
around, our eyes light briefly on one “shot” after another as we take notice of individual 
objects of interest. We are conscious of, but barely notice, the areas between the 
interesting things. Nevertheless, our brains have no trouble piecing together these 
discrete images into a cohesive impression of a place.

The pan you did where you had a subject to follow shows that if you have a person or object 
in the frame that stays in approximately the same position on the screen, you can eliminate 
strobing. It's actually still there but only in the background, and since the audience is not 
looking at the background, they don't notice it. They do notice Cameron Diaz, who might be 
the star of your movie and is definitely an object of interest. Panning with something that's 
moving is fine, but don't pan over air. There are lots of more interesting and more effective 
ways of showing the audience where they are. Think about it.

Finally, ZooMS. Maybe I was wrong about pans. Zooms may be the most misused film 
technique. So let's make sure they're useful, informative, beautiful tools and not poor 
substitutes for dolly moves. In your exercise you shot a straight on zoom in/zoom out 
on a stationary subject. This kind of zoom is ugly and obtrusive. It throws the audience 
out of the story by pointing out the flatness and two-dimensionality of the screen and by 
drawing attention to the artificiality of photography. The other zoom you did should have 
shown you that it's possible to disguise or hide a zoom (the camera crew calls it burying 
the zoom) when it's combined with actors moving (here, a pan; even better with a dolly 
move). The third zoom you did should have shown you how you can fake a tracking shot 
that, if the rhythm is right, can substitute for actually moving the camera—when you don't 
have a dolly or don't have room to move. Any professional camera will have a motorized 
zoom and zoom control. The professional controls can be adjusted for speed and can be 
varied during the zoom; they can also be started and stopped smoothly—“feathered,” 
we say. Your prosumer digital camera will have a zoom control, but none of them is well 
made. When you figure that a professional zoom control usually costs more than the 
whole camera you're using, it's no surprise. I'd say the best thing to do is never to zoom 
until you get good equipment. Now, I have faith in the human spirit, and I know that if 
you're motivated enough, you'll figure out how to get a beautiful, invisible zoom out of 
the worst equipment. If you want to, bravo. Every skill you pick up will pay off somewhere 
down the line. But don't let trying to master an amateur zoom control take up all the time 
you need for shooting.

17b •  What YoU ShoULd haVe Learned FroM 
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I'm going to assume that you've had some help with this exercise, and everyone will 
want to look at the results. Well, sure. It's their first dailies, and they're excited. Bring 
everyone in front of the TV, break out the beers, and savor your accomplishments.

Let me take this opportunity to explain screening room etiquette. First of all, you never 
know who's in the screening room with you. It might be someone who could hire or 
fire you, so behave. Look good. If someone in the room has worked on the film you're 
screening (and someone always has unless you're alone, and even then), don't make 
any comment on that person's work. No matter what, you're drawing attention to it, and 
you don't know if that helps or hurts. You are a nice guy or gal and you don't want to hurt 
anyone, or you're not so nice and you just don't want to make an enemy who'll get even.

Usually there's a lot of money at stake, and everyone's nervous (remember William 
Goldman: “Nobody knows anything”). They might be looking for a scapegoat or a 
whipping boy. Don't volunteer.

So like so much else in life, your best bet is to behave as your mother wanted you to: Be 
quiet and polite, sit quietly without fidgeting, and say nothing if you can't say something 
positive (and it's always better to say nothing). If you have to give an opinion, you can 
always rely on “I've never seen anything like it” or “You've done it again!”

17b •  What YoU ShoULd haVe Learned FroM 
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Having completed the Standard Shots exercise, you will have gotten a taste of 
what it's like to be a camera operator. I determined what the shots would be, 
and you made the shots I told you to make. On the set, the director and/or DP 
will determine what the shots will be, and the operator needs to execute all the 
shots exactly as he or she has been instructed. Aside from possessing the manual 
and technical skills needed to execute shots effectively, a good camera operator 
must be able to discern exactly the framing and movement the director and DP 
have pictured in their minds. You can see why there is terminology to describe 
shots: to facilitate communication. But it takes more than that. To be a success as 
an operator, you must have excellent communication skills. And being  psychic 
doesn't hurt either.

Now, not every director knows shot terminology, and some are not good at 
expressing what they want pictorially. (So why were they hired to direct? Maybe 
it's because they know how to hire people who know what they're doing. Like 
you, right?) In any case, the DP will be there to translate the director's wishes 
into meaningful directions. Presumably, you're very tuned in to how the DP 
works and what the DP wants (that's why he hired you). If you're not famil-
iar with the director or DP from working on shows with them before this one 
you're on, you'll have to figure out what they want from the feedback you get as 
you go along. And you'll have to pick up on that fast because no one wants to 
spend a lot of time tweaking shots. Once again, mind reading is a useful skill to 
have, and you also have to develop rhinoceros skin to deal with critiques of your 
framing. Try not to yell the way one operator did when he was frustrated by an 
inarticulate director: “Damn it, Ted, I'm not one of your [expletive deleted] brain 
cells!” This will not promote a productive work environment. Whatever the case, 
listen to the director, and try to understand what he or she wants.

In some cases the DP will do the operating, sometimes to save money on low-
budget projects (it's one less salary to pay) or to eliminate having to explain 
what is wanted to another person (it's easier for some DPs to just do it them-
selves). On bigger-budget projects and network TV, having an operator is the 
rule. In fact it's a union rule. Even if the DP wants to operate on a union show, 
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you must hire an operator (called a “stand-by”) who will have to be paid even if 
that person never touches the camera.

It sounds like featherbedding, but it's not. The first reason for this rule is that with-
out it, too many producers will pressure the DP into operating just to save a buck. 
It's common that a DP will want an operator. Being a DP and being an opera-
tor are two different jobs. During lighting and setup, the operator is supposed 
to be working out and rehearsing the shot with the assistant and the dolly grip. 
Meanwhile the DP is working with the grip and electric crews to light the set. If 
he has to do both, the DP is likely to shortchange one of the jobs, probably oper-
ating. During shooting, the operator is fully occupied making the shot, keeping 
the frame balanced and the movement smooth, keeping the actors well in frame, 
and remembering everything that's not perfect so he can tell the director about 
the shot. The DP is standing nearby. These days he's probably watched a rehearsal 
on the monitor, so he's made sure the operator is getting the shot he wants. He's 
spending his time during shooting watching the lighting on the set, sensitive to 
the smallest shadow in the wrong place, or an actress not looking her best, or any 
imbalance in the light. It's possible to be aware of the lighting while operating; I've 
done it, and some DPs are great at it—but again, there's only so much concentra-
tion available. If you're looking at the lighting, you're neglecting the framing and 
vice versa. That's why we want operators, and we don't want the job classification 
to disappear.

The reason for the standby rule is to discourage the producer from forcing the 
DP to operate by saying, “You want the job or not?” Show business can be bru-
tal. (A regretful note: Recently the union signed an agreement that allows the 
producer not to hire an operator if the DP “wants” to operate. I'm happy that 
some low-budget films can now be made with union crews, but you know this 
agreement is going to be abused by producers who care only about money.)

As an operator, if you're not the DP, you will have to please both the director 
and the DP. Let's hope the DP will be in complete sync with the director and 
their opinions won't differ much. If there is a difference, the operator will have 
the dilemma of who has the last say on what the operator should do. The direc-
tor mostly has the final word. I just hope you don't get caught in a squeeze play 
between them. Sometimes you can't win.

Every show is different, and you will know pretty quickly whether the direc-
tor likes to give you the shot or the DP does. In most cases, you have an idea 
of what kind of shot they're going to want (master, two-shot, single), so you 
should direct the dolly grip or the assistant to put the camera in an approximate 
position. That gives your boss something to approve or, if there's a very differ-
ent shot, to change. Just by listening to the director and DP—carefully, from the 
first minute—you will see how much they want to determine the shot and how 
much they're happy to leave up to you. I've had directors who would let me set 
the shot and never even look through the viewfinder. Then I've had directors 
who love to sit on the dolly and move it around and then say, “Something like 
that,” so I get to refine it. And I've even had one or two directors who say, ‘Give 
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me a 35 (mm) right here, four feet off the floor, on the star.” Well, when they 
know lenses, it's heaven, but don't expect that from most directors.

Where to begin? The first thing to do is “clear your space.” (I got that bit of 
advice from an experienced operator.) That means make sure you know what 
you're doing, make sure nothing is in your way (physically or psychologically), 
know that you're ready to shoot, and don't be rushed. Never let anyone on the 
set rush you. It's a sure way to make stupid mistakes. Be as fast as you can, and 
know when to ask for time and when to give in.

Part of your preparation is making sure the head is adjusted just right for you and 
for the shot. If you're on the wheels, put it in the gear with which you're most 
comfortable. If you've got a fluid head, adjust the tension so that it's tight enough 
for some control and loose enough to change the speed of your move during the 
shot. Make sure you can stand or sit comfortably, and stay balanced. Most shots 
involve some athletic move by the operator; you don't want to fall down or slide 
off the dolly because you haven't found a comfortable place to be. And when you 
can, when you're working on a dolly, get a lazy Susan seat. It's made so you can 
twist around while you're operating (the regular seats are stationary). The lazy 
Susan seat lets you operate with your butt, which has many more muscles than the 
rest of you (and maybe more brains). It's best to find the end position of the shot, 
make yourself stable and comfortable there, and then twist your body around 
to get the beginning of the shot. You can always start unbalanced because you're 
going to move and you don't have to hold that position long. Besides, you're fresh 
when the shot starts. By the end, you may be exhausted from your move, and yet 
you have to hold that shot and that position until the director says, “Cut!”

Even though the assistant is responsible for keeping the camera level, you must 
be aware of the level at all times and be sensitive to it. There will be moments 
when, although the camera is perfectly level according to the bubble, the picture 
will seem off. This might happen because you have dominant lines in the frame 
that are themselves not square to the horizon (a grove of trees growing slightly 
off vertical, say), or a part of the set might not be plumb, or the angle of the shot 
and the way the lens forms an image may make the picture skewed in reference 
to the frame lines. Remember that you're dealing with an artificial situation: The 
frame lines are powerful, and the audience will feel them as the correct reference 
for level. So if you have any of these situations, level the camera to the frame. 
And rehearse: Make sure that you haven't set up the frame so it gets worse at 
some point during the shot.

When you're looking through the viewfinder, look at what's really going on in 
the frame, not what's in your mind. Novices often make the “snapshot mistake.” 
You've seen this: Pop takes a picture of Mom to prove they were at the Lincoln 
Memorial. He places her on the steps, and then he steps back. It's a big building, 
so Dad makes sure he gets the whole thing in. He thinks what a great picture this 
will be, but when he replays the shot or gets a print made, he's shocked to see a 
picture of a giant building with a little smudge that might be Mom in front of it. 
He can't figure out what happened, because when he took the picture, he could 
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see Mom clearly. That's because he was thinking about her, and that's where his 
attention was. He saw Mom as much as he saw the building, and he thought the 
camera would too.

So make sure that what you're taking a picture of is in the frame and is the right 
size. Then look at the edges of the frame. What's there that shouldn't be? Are 
you off the set? Is the foot of a C-stand coming in? Make sure the entire frame is 
clear. Look for electrical cables that will lie in wait for you in corners and under 
furniture. Be sure that all the props in the shot belong there (you can check on 
this with the prop master or the script supervisor). Have the second assistant 
pick up any marks that might show up in the shot. Rehearse the shot, especially 
if it involves any moves (pan, tilt, dolly). You want to be sure you can make 
the shot—that the head is in the right gear or is stiff or loose enough for you 
to  perform the mechanical requirements of the shot easily. And, again, you're 
 looking to see if any of these moves takes you off the set.

You must look at the frame lines all the time. Be concerned with the overall balance 
of the composition, and don't shoot anything that shouldn't be there. Film camera 
viewfinders all show a little bit more around the edge of the frame than will actually 
be recorded on the film. Because of this, the operator can see when some unwanted 
object is about to creep into the frame (uh oh, there's that light stand) and can 
modify the shot before it's ruined. You can't do this with most electronic viewfind-
ers (digital), and I hate that. But if that's what you're working with, be extra aware of 
what your safety margins will be. That means you have be much more aware of the 
boundaries of the set and the possible pitfalls on it for you, and you have to be able 
to sense problems coming even though you can't see them in your viewfinder.

DPs will usually give you a lens size and a position. Your job then is to refine it. 
Make sure no poles are growing out of the actor's head, make sure you're not off 
the set, and make sure you're matching other shots in the scene. You may have 
to change the camera position slightly, but be discreet. You will always match 
angle, distance, and focal length in complementary shots (like close-ups in a 
conversation) so the editor can cut smoothly. You may want to check with the 
script supervisor to make sure a close-up you are going to shoot six hours after 
the matching shot does actually match. A good camera assistant will usually 
keep records—lens focal length, distance of the person from the camera—and 
an excellent camera assistant will have his records and will make sure the script 
supervisor has them, too. But be ready to do it yourself just from memory.

Also, in regard to the lens, the camera assistant and the grips should be taking 
care of lens flares. The operator should tell them about any flares he or she sees 
so they can be eliminated. Lens flares are easy to see and kill. Stick your head 
in front of the lens looking toward the set, and you'll immediately be aware of 
any lights in your eyes. They have to be flagged off the lens. Have a grip put up 
a flag between the light and the camera. (Flags are light control devices handled 
by the grips. An opaque fabric is stretched over a wire frame, giving you some-
thing that will block the light. They can be any size from 2 × 12 inches to 4 × 8 
feet. All of them have stems that are part of the frame so they can be mounted 
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in a clamp. The clamp is usually a gobo head on a 
C-stand. (More on C-stands in Chapter 22.) If the 
flag gets in the frame, direct the grip how to move 
it until it can't be seen; you may have to put it 
closer to or farther away from the camera to have 
it work. You see the light become covered, and the 
grip can see the shadow of the flag fall on the lens 
or the matte box, and that way you know when 
the flare is gone. Using the principle “the angle 
of incidence equals the angle of reflection,” you 
can look into the lens from the side of the camera 
opposite of where the light is that's causing the 
flare, and tell the grip where to place the flag. Now 
you're thinking: the angle of what? Okay, your geometry might be a bit rusty; 
just think about how you'd calculate the angle you'd use when trying to sink a 
ball shooting pool. Never played pool? Find a geometry book.

Be aware that some viewfinders display artifacts that won't appear in the filmed or 
recorded image. Often flares appear that are only in the viewfinder. I have also found 
that double images, caused by points of light (headlights, candles), often show in 
the viewfinder and on the monitor but not on the film/chip. At first the director will 
be very concerned when he sees these flares on the video feed monitor. Explain that 
they will not be seen on the film or recorded image. As soon as the director screens 
the dailies and sees that there are no flares, he will trust that you know what you're 
talking about. Just make sure you're right and there are no flares.

Because of varying formats, one of the joys of operating is dealing with the mul-
tiple scribing lines you see in your viewfinder. (Well, maybe not that much of 
a joy.) Anyway, back when the proportion of TV screens was 1.33:1, looking 
through your viewfinder to shoot a feature in 1.85:1, you'd see at least three 
 different lines: full frame, 1.85, and TV.

Figure 18.2
1.85 scribing lines on ground glass.
Image courtesy of Panavision.

Figure 18.1
Camera, light, and 
viewer finding which 
light is flaring.

Figure 18.3
1.78 + TV action safe.
Image courtesy of Panavision.
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Now you've got ground glasses that 
will have full-frame 3-perf plus TV 
plus 1.85 plus 1.75 (for HD). Be pre-
pared to be told, “Keep it all safe,” 
and then when you say, “I can't get 
the actors in without going off the 
set in 1.85,” to be told, “Don't worry 
about it.” Remember, “better safe than 
sorry,” so play it safe and keep every-
thing bad out of all the frames if you 
possibly can. Or get the script super-
visor to make a note that the director 

okayed it. The script supervisor's notes are official, and having a note in there 
might save your job.

Pretty soon you'll learn to split your attention among all the different things 
you're supposed to keep an eye on: 80% paying attention to the format you're 
supposed to be shooting and 20% making sure no lights or stands get in the 
other format, and that all the important action is in both formats. It can be frus-
trating, and I'm hoping there will be less of it now with the advent of HDTV.

Some of the fun of operating is composing on the fly as a scene plays out. Even 
when you just frame-up a supposedly static shot, there's a good chance it will 
be necessary to make undetectable adjustments to the frame as the actors move 
about or just lean a little one way or another. The trick to adjusting is to be ready 
to make it at the drop of a hat and to move when the actor makes a slight move—a 
slight glance is enough—to distract the audience's attention. It's up to you to keep 
a well-composed frame at all times, even as you are making sure to include every-
thing that needs to be seen. Strive for what is regarded as a balanced frame. That 
doesn't mean keeping the subject centered—that's hideous—and it doesn't mean 
that everything in the frame is symmetrical. To me balanced is an indefinable qual-
ity. To paraphrase what a Supreme Court justice said regarding pornography, you 
just know it when you see it. I admit that might not be very helpful, but there's an 
assumption that if you were drawn to cinematography you will likely have some 

innate sense of composition. Analysts 
of fine arts, photography, and cinema 
have written plenty about composi-
tion. I refer you to those sources if you 
would like to read more about it. (See 
the bibliography.) Figure 18.4 shows 
an example of what I would consider 
a balanced shot. Figure 18.5 shows an 
unbalanced shot.

I use the unbalanced shot to convey 
some uneasiness to the audience or 
to suggest a character who is off-kilter 
in some way. When you have a dolly 

Figure 18.4
Balanced composition.
Reproduced with 
permission of GVSU 
Summer Film Project.

Figure 18.5
Unbalanced composition.
Reproduced with 
permission of GVSU 
Summer Film Project.
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shot, you will be expected to lay it out. You'll work with the dolly or key grip, of 
course, and with the DP and the director. But mostly you're expected to deter-
mine the start and end of the shot and the placement of the track. First, you 
need to be sure to get the shot you've been assigned. Make sure you can see the 
actor(s), and make sure you're positioning yourself to keep them in frame. You 
don't want to be too close or you'll have to use a very wide-angle lens. Likewise, 
not too far away, or you'll be fighting a long lens (the small angle it takes in 
will advertise every small mistake you make and every bump in the track). If 
the move is fast, make sure the dolly grip can push. You've got the choice of 
push or pull, and most grips will want to push because they can see where 
they're going. You have to be comfortable on the dolly. If you have to hang off 
the front with no place for your feet, you'll be unstable and likely to blow the 
shot or fall off the dolly. And you don't want to have to shoot over the back of 
the dolly—where the handles and the arm control are. Unless you're on level 
ground, think about the precise path of the track: Will it require 
bridge-building to make a flat surface? Try to minimize the amount 
of cribbing (the wedges, apple boxes, and pieces of wood used to 
raise and level the track) and ingenuity the grips have to use.

Once the track is built and the dolly's lifted or rolled onto it, the 
assistant will ask (the dolly grip) to put the camera on the dolly. The 
dolly grip will do some runs to make sure there are no bad bumps. 
Then you need to mount the dolly (ask the dolly grip first) to see if 
you find any bumps. It's best to do this while looking through the 
lens you're going to shoot with. If you just ride the dolly, I guarantee 
you'll find bumps; your butt is a lot more sensitive than your eyes. 
So make sure you don't see the frame wobbling; that's all that mat-
ters. You may need help supporting yourself. There are all kinds of 
platforms and extensions made, and usually the grips will know 
what's best for you. Eventually you'll get used to them and know 
when to ask for a pork chop or a diving board.

Actors are fun. I love actors, and they're the reason for our jobs. 
Sometimes we have to talk to them. There are a few who are 
old-time pros, the ones who always hit their marks and under-
stand when you need a look or a move cheated. But you're also 
in the position of teaching. Sometimes you will want the actor 
to cheat his look. What you need is to see both eyes (usually a 
rule), but you can't move the camera (maybe the background's 
wrong, maybe it would take too long). So you give them an 
 eyeline that looks good in the frame even though it makes no 
sense to the actor.

And you must be vigilant that the actors' eyelines match when you're shooting 
complementary close-ups. It must seem as though they're looking at each other, 
and you must find a place for each actor to look that convinces the audience 
that they're looking at each other and that, again, maintains “two eyes.” All too 

Figure 18.6
Diving board on a Fisher 
dolly.
Photos courtesy of  
J. L. Fisher, Inc.

Figure 18.7
Two pork chops (front 
boards) on a Fisher 
peewee dolly.
Photos courtesy of  
J. L. Fisher, Inc.
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often, an actor will say, “But I was looking over here,” and position his head so 
you can't see both eyes. Here's your politics and psychology again. Usually you 
can say, “It's okay; the camera makes it look like you're looking over there,” and 
the actor will accept it. If the actor is still unsure, it's worth the time to put the 
actor at the viewfinder and to show him—or, better, have the stand-in show 
him—how the shot looks. Sometimes you just have to say, “Trust me, it works,” 
and move ahead with the day's work.

The physicality of actors often defines them, but you have to be aware of their 
habits and idiosyncrasies. Many actors have a tendency to lean, and this can 
either take them out of the frame or unbalance the frame for you. You can often 
compensate by invisible moves (do it when the actor moves, or when the other 
actor is talking, or when anything else distracts the audience), but if there are 
two actors in the frame, you may be faced with cutting one of them in half to 
keep the other in frame. That's when you want to encourage one of them to lean 
on his opposite foot. Most actors can manage this without distracting them-
selves, and it saves your shot. I try never to ask actors to do something that's so 
much trouble it might hurt their acting. It's not good for the movie, and it's a 
good way to get the director mad at you.

Sometimes you need help from the actor when he's simply walking from one 
point to another. Often enough, the actor's path will take your frame offstage 
or into part of the set you don't want to see. Or the actor may block himself or 
another actor from the camera. Once again, if I can move the camera, I will. But 
sometimes it's necessary to have the actor modify his move. In these cases, you 
might ask for a banana: put a curve into the walk. It's up to you to design it so it's 
not an obvious curve but just so it uncovers or hides whatever is your problem.

A constant dilemma is bringing an actor out of a seated position. Sometimes 
you have to hold others in the shot, or sometimes you would go off the set (usu-
ally this is a case of seeing over the set). So you ask for a Groucho. In tribute to 
Groucho Marx and his bent-at-the knees walk, you're asking the actor to stand 
up at an angle or a crouch—rather than straightening out his body vertically 
on his rise—so that his head stays in the frame and your frame stays on the set. 
What you're doing during the stand-up is raising the camera or moving it so that 
the frame is recomposed and you can hold his height without going off. Again, 
you want to help the actor and yourself: Make sure it's not obvious that the actor 
is crouching a little. It should look like a normal, slightly slow move, and your 
repositioning the camera and reframing will hide the artificiality.

Whether or not you need help from them, dealing with actors is never straight-
forward. Or it may be, but you have to know the actor pretty well. Often directors 
will declare that no one is to talk to the actor except them. The idea is to keep 
the actor from being confused as to whose directions to follow, but it can get 
silly when you just want the actor to make a quarter turn. Make sure the director 
is comfortable with you talking to the cast. Then remember that actors may be 
high-strung, sensitive, artistic, whatever adjective you want. They're involved in a 
different kind of job from you. It's no more or less artistic, but it all comes from 
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inside. There's technique, but they don't have the advantage of a machine to play 
with. So they may seem scattered or standoffish when they're just concentrating. 
Be considerate; don't interrupt their personal preparations. Try to talk to them 
as you would to your mother. She doesn't know anything technical either, so 
you'd have to choose your words carefully and work extra hard to make yourself 
understood. Choose your moment, be polite, be clear, and don't act as though 
they're members of an exotic species.

You're going to need to do handheld work. It should be partly intuitive, but it 
works differently for different cameras. With traditional, professional, film-style 
cameras, the biggest issue is weight. It's an advantage to have some heft to the 
camera; it gives you a way of maintaining stability. But if it's heavy enough to 
stay solidly on your shoulder, it's heavy enough to tire you out. I think one of the 
worst giveaways of bad hand-holding is the fatigue tilt. As the day goes on, your 
shoulder gets tired, and the camera tilts more and more to the right. Of course, 
the picture tilts to the left. It's never pretty, and it can be very annoying when it 
becomes common in a movie.

The first solution is not to let yourself get too tired. If you're doing eight or ten 
takes, ask for a break at some point. You won't need a long time—just enough to 
get rid of some of the lactic acid in your muscles. Two or three minutes should 
do it. Next, use a brace. Many different types are available. I like the one I bought 
years ago. It's sort of a combination of a weightlifter's belt and a Sam Brown 
belt (like grade school hall monitors wore). The part that goes on my shoulder 
has a pouch fitted to it with different thicknesses of rubber wedges. The wedge 
shape puts the camera on the level by eliminating my shoulder slope. I can use 
one or more, depending on how much cushioning I need and how high I want 
the camera to be. Of course, you want it as low on your shoulder as possible 
so you're not fighting a high center of gravity. It's important that the camera 
be balanced back-to-front so that where it rests on your shoulder it's neutral, 
neither tipping forward nor backward. Any Panaflex or Arri will be like that. 
Some HD and digital movie cameras will be configured that way, some not. 
Know for sure what you'll be working with and if you have to, build your own  
shoulder mount.

Several manufacturers today make mounts for various digital cameras, especially 
for HDSLRs, which have to be adapted for movie-style work. Find something in 
your price range. Most mounts will be a kind of triangle brace, with the base of 
the triangle holding the camera and running back to your shoulder, the hypot-
enuse running from the camera to your belt, and the third side imaginary. Most 
of these don't have a provision for balancing the weight; you have to have the 
whole camera in front of you, so all the weight is pulling you forward and hurt-
ing your back. Figure some way to balance the weight so it's centered; all the 
weight will go straight down your body to your feet. You'll be able to shoot 
more easily, and you'll need fewer pain pills. The best thing to do is to extend 
the base of the triangle, the rods or plate the camera is mounted on, back over 
your shoulder and put a weight on it equal to the weight of the camera. And pad 
your shoulder; it's going to be a long day.
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As with all work, clear your space. Make sure the viewfinder is locked off, or it 
will droop in the middle of a shot—and in a comfortable position. Make sure 
the handles are just where you want them. I try to orient them so I can pull my 
elbows into my body, giving myself additional bracing. You may use the handles 
that come from the camera's manufacturer or aftermarket handles, or you may 
do as many of us do and grab the matte box (make sure it's tied down tightly 
and that it's sturdy) or the iris rods. Look out for cables that might trip you up. 
If you must have trailing cables, have a trusted assistant wrangling them. Your 
first assistant will be at your side to focus and, more importantly to you, to take 
the camera off your shoulder when you're not actually shooting. I got trained as 
an assistant to expect the operator to let go and walk away, and the camera had 
better not fall. I urge you to do the same. After you've shot a take, you need to 
talk to the director or the actors, and you must relieve yourself of the weight of 
the camera and the stress—both physical and mental—you've been under trying 
to make the shot.

And when making the shot, design it. Figure out a way you can be steady when 
it's necessary not to move. Make sure you've got solid footing and a way to 
make a bipod of yourself, with your legs in a stable position. If you can, figure 
out how to have something to lean against (it could be one of the crew) when 
you make the pauses during the shot. The moves will look best if they're fast. 
Slow moves will show any shakiness or unsteadiness. The faster you can move, 
the cleaner it will be. Avoid those slow, long pans, which are mostly ugly any-
way. And be prepared to kill people. There's no room for politeness. If you're 
moving through crowds, you're what matters, not their health. I do not set out 
to bang into extras and hurt them, but if they get in my way, I'm happy to mow 
them down. The shot is what's important. And I've never sent anyone to the 
hospital. The determination to make the shot, no matter what, and to do the 
fast moves is part of the most important aesthetic of handheld: Be specific. It's 
altogether too easy to squirt the lens around randomly as if it were a hose. Every 
moment of your handheld shot should be as precise and as well-composed as 
any tripod-mounted shot.

All this has involved working with relatively heavy professional cameras. When 
you're dealing with prosumer or amateur digital cameras, you've got a machine 
that's so light it might float off if you're not careful. It's these cameras that pro-
voke my tirades against hand-holding. As I've said, it's all too easy to use these 
cameras without a tripod. The result is almost always sloppy, but it doesn't  
have to be.

You can choose to take advantage of the light weight of the cameras. They're so 
small that you can make almost any move without being restricted by gravity or 
momentum. There are inexpensive, lightweight jibs on the market. With some 
imagination and minimal skill at fabrication, you could make a jib of your 
own. Or you could devise another method of mounting the camera. Imagine 
if Garrett Brown hadn't had to work with 35 mm cameras when he invented 
Steadicam. What devices might he have come up with? I think very little has 
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been done to take advantage of the intrinsic qualities of 
these small cameras. Working with them need not be 
only an imitation of working with large, heavy cameras.

But if you're going to use them the way we've been using 
big cameras, you can't just grab them and run. Most of 
them have viewfinders (or LCDs) in inconvenient places. 
You have to hold the camera out in front of you to see, 
and there's almost no way to take advantage of the stabil-
ity of your shoulder and body. So buy or make some sort 
of rig for shoulder mounting the camera.

Although it seems silly, you might want to take this nice, 
light camera and put some weight on it. The heft and 
therefore the momentum of a heavy camera contribute to the solidity of the 
shots you get from them.

We've previously talked about how making a shot depends not only on the 
 performance of the actors but also on the performance of the camera operator, 
the dolly grip, and the camera assistant. The movements and focus have to be 
as perfect as the actor's performance, if not more so. You'll sometimes see some 
lousy acting in films, but you won't see jerky out-of–focus shots. The minimum 
standard for the operator's and assistant's performance is “perfect.”

After you've completed a shot and the director asks you, “How was it?,” you have 
only two possible answers: “Good” or “I need another.” Even though the director 
and DP will have been watching the take on a monitor (unless there's no video 
assist), most of them will still ask you whether the shot is good. They are con-
centrating on the things that most concern them, so they need your professional 
judgment as to the usability of the shot. As I said, you're expected to be perfect; 
the director doesn't want to have to lose a great acting performance because the 
operator or assistant screwed up. The director will be extremely unhappy if the 
shot isn't usable because of operator or assistant error.

And be judicious about calling for retakes. This means that in the fraction of a 
second after you turn off the camera and the director says, “How was it?,” you've 
got to review the shot in your mind and decide whether anything unforgivable 
happened. It's nerve-wracking, and you have to rely on your instincts about the 
shot more than any concrete assessment. Sometimes you'll tell yourself that a 
shot is “good enough.” This is a very important judgment to be able to make. I 
know what you're thinking: How come you were just saying the operator had to 
be perfect and now you're talking about “good enough?” I admit you've got me 
there. It may sound as though I'm telling you to settle for second or third best, 
but the reality is that 100% perfection may not be an achievable goal. You are 
going to have to develop instincts for how much error is acceptable. Knowing 
what's “good enough” enables you to do professional work and do it in a rea-
sonable amount of time. As an assistant, you have to know “good enough” in 
terms of focus, and you've got your depth-of-field charts or calculators to help 

Figure 18.8
Shoulder support 
allowing repositioning of 
the camera.
Reproduced by permission 
of HabbyCam, LLC,  
www.habbycam.com. 
Inventor: Richard Haberkern.
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you. As a DP you will always be deciding that the lighting is okay, even though 
it could be better, and that you just can't waste any more time on it because the 
AD needs to be able to go ahead and shoot the scene. As an operator you must 
state with confidence whether a shot is good or not, and you must make that 
assessment instantly. Nothing will destroy the trust of the director and DP in an 
operator faster than hesitancy about whether a shot is good. You must be fast, 
and you must be right.

Whatever happens, don't contradict the director if he wants another take, claim-
ing there was a problem with the operating or focus. Even though you may 
think your work was perfect, you never know why the director is saying that it 
wasn't. I remember an occasion when I had perfectly completed a really tricky 
shot, only to have the director announce in front of the whole crew, “Oh, Jack 
missed the shot. Let's do it again.” Now, one of the rules of the set is you never 
call out anyone in front of the whole crew. It's a professional insult, and it's 
just not done unless you want a punch in the nose. So I was stunned when the 
director did this. I knew this director. I'd worked with him off and on for ten 
years, and we always got along, and I thought we respected each other's work. 
Seething at this injustice, I jumped out of my seat on the dolly, and got in the 
director's face. “Hey, Bob, what's up? You know I didn't….” Then suddenly see-
ing a certain look on Bob's face, I finished, “… mean to mess it up. I'll fix it.” 
And I quickly returned to the camera. What I saw in his look was that the star 
had screwed up badly. But the star was the star, and the star was the producer, 
and the star was in a bad mood, and the star would be insulted if Bob said the 
performance was bad, and that's why he needed another take. The only way 
to get another take was to blame it on a technical problem—someone else's 
fault. And since we were friends, Bob figured he could get me to take one for 
the team.

When I was promoted from first assistant to operator, a friend who'd made 
the move a year earlier told me, “This is an even bigger change of job than you 
think, because you're going from technician to politician.” At the time, I wasn't 
sure what he meant. It was an odd thought, but it turned out to be true. The 
professional operator has to have the facility to make other people (the direc-
tor and DP) comfortable with allowing someone else to take charge of the 
important function of composing the shots and being the one who is looking 
through the viewfinder when a shot is made. You have to be able to interpret 
the director's verbalized thoughts of images in his mind into equivalent visual 
images on the screen, and you have to be able to direct and coordinate your 
efforts with the other crew members who are working with you to accomplish 
the work.

I'm not sure that there are any exercises you can do to be a good politician. 
You'll pick that up from the advice and feedback of the more experienced peo-
ple you work with. What exercises can do is help you hone the manual and 
mechanical operating skills that are essential. So go ahead and do the next 
exercise.
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18a • third exerCise: Operating skills

The following exercises are intended to help you hone your skills as an operator; 
on low-budget films the DP will also double as operator, so you'll want to develop 
good operating skills. For this exercise it doesn't matter what camera you use, but 
you do want to be working with a decent tripod and head. O'Connor heads are the 
original fluid heads, and the old O'Connor 100 is a beautiful head. The new ones 
are great, too. Look for your head's weight-bearing capacity; that's an indication 
of how much resistance you'll have when operating. Get one that fits the weight of 
your camera. Other excellent heads are Cartoni and Sachtler. Sachtler heads tend 
to be used a lot, although I find their click-stop controls for resistance don't give 
me the flexibility the other heads do. Your mileage may vary. The geared heads are 
Panahead and Arrihead, although you might be able to find old Worrall and Mitchell 
heads. (Consult Chapter 35 for directions on mounting the head, or ask the rental 
technician.)

If you can get hold of a gear head and a fluid head, I suggest you perform these 
exercises with both so you can compare the operation and results of one compared 
to the other. You don't have to record your practice shots, but if you're using reusable 
media, it might be a good idea to do so. Seeing what you've done on the screen may 
look different from what you envisioned as you were shooting. And relax: It takes 
a lot of practice to get good at this. So repeat each movement over and over until 
you're satisfied with your performance. No, it won't happen in one day; you'll get 
bored before you get good. And the first few times with the gear head can be very 
frustrating. However, you'll find you're drawn back to it the next day. Keep at it. One 
day you'll mysteriously do everything perfectly, and you won't notice any effort. Hooray!

1. stand up and sit down
It doesn't take much to describe this exercise. Set up your camera on a tripod at about 
a height of four to five feet. Use a medium lens so you can frame a tight waist shot. 
Have someone sit in a chair about 8 feet away. Begin shooting that person sitting in the 
chair. Then follow the person as she stands up, walks to another chair about 15 feet 
from the first (and again at least 8 feet from the camera) and sits down. You can have 
your subject go back and forth between the two chairs as you try to keep your camera 
movements smooth and your frame well balanced.

Doing pretty well? Now try this exercise with a longer lens (tighter shot) and with a longer lens 
at a greater distance. Then try it with a wide lens at different distances. There are infinite 
variations of this exercise. You can have the camera higher or lower, you can have a taller or 
shorter person, the actor can walk fast or slow—try as many different ways as you can.

2. Follow a subject entering an empty Frame
Set up your camera on a tripod with a medium-long lens, with your subject about 10 
feet away so he will be cut at the waist or elbows. Start shooting on an empty frame. 
Have the subject walk into the frame from one side or the other, and then continue to 
walk as you frame up on him and follow his movement.

The trick here is to establish your frame as soon as the actor enters it. Timing is 
crucial. Be careful not to overly anticipate the subject's entrance, but likewise don't 

(Continued)
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let him get halfway across the frame before you pick up on him. As a rule, you'll want 
to give the actor some nose room so there's space in the frame ahead of the actor's 
direction of movement. What you want to do is tense your muscles and prepare 
yourself mentally to begin the pan as soon as you see your subject enter. This physical 
and mental preparation will allow you to overcome the slight time lag you would 
otherwise have. The lag would mean the subject is at least to the middle of the frame 
before you move; with your mental prep, you'll catch him before that, and he'll never 
get beyond the middle of the frame. You'll want to maintain consistent framing for the 
duration of the shot as you follow the actor's movement.

Once again, the difficulty of executing the shot will be affected by the lens you're on 
and the size of the subject in the frame. So also perform this exercise with a wide lens 
and a long lens and with the actor at varying distances from the camera. If you're a 
whiz at this, fine. Use a tighter lens. Keep making it harder—can you do this shot when 
you're framed as a choker?

3. Follow a subject ascending/descending stairs
Start off with your actor at the bottom or top of a flight of stairs. Place your camera 
about 10 feet from the bottom of a flight of stairs, and, using a midlength lens, frame 
your subject in a waist shot. Follow the actor as he ascends and then descends the 
stairs.

You can set up your camera in varying positions relative to the stairs: facing the 
stairs head-on, at 90 degrees (sideways) to the stairs, or at any angle in between. 
You'll want to try all of these setups. Each presents a different challenge. As 
your operating improves, try a longer lens and/or move the camera closer to the 
stairs.

The trick here is to keep the subject in the frame and to keep the frame steady. 
Don't try to adjust for the up-and-down bounce of the subject. Your job is to keep the 
camera moving so the lens describes a smooth diagonal. The subject's head will rise 
and drop slightly in the frame; this won't be annoying unless you let them leave the 
frame.

4. Follow patterns drawn on a Wall
Put a big sheet of paper on the wall and draw zigzag lines or diagonals or circular lines 
on it. (Panavision has ready-made practice charts, a classic one with diagonal lines 
and cloverleaf curves, that you can use if you're lucky enough to be near one of their 
offices.) Try to follow the lines. Then try doing it quickly and smoothly. Use different-
length lenses at different distances from the wall.

5. shoot an unpredictable erratically Moving subject
Find a subject like children playing, pets romping around, an amateur sporting 
event, any active subject. With your camera on a tripod, practice following the 
movement. Use wide, medium, and long lenses at varying distances. A friend of 
mine borrowed a geared head and an old viewfinder, set it up in her livingroom, and 
followed her kittens. Kittens are fast and totally random; if you can follow them, 
you're good.

18a • third exerCise: Operating skill—COnt'd
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18b • What yOu shOuld have learned FrOM the 
Operating exerCises

When it comes to operating, we all have a particular bugaboo, and you will have now 
discovered yours. The chair thing, though, is a bear for everyone. If you can work out a 
way to get good at it, you'll have the skills to perform almost any tough move, and you'll 
make a good operator of yourself for what is probably one of the most common moves 
camera operators have to make.

Having done this exercise, you should now have renewed respect for all the operators 
who have made this move look invisible on the screen, and you will appreciate how 
much practice it took to master it. Next to bad focus, bad operating is almost as 
annoying and equally unforgivable, and yet they are both taken for granted when done 
well. That is why, in spite of all the jokes that are made on the set about how easy the 
operator has it, there's an unspoken regard for the hard work that goes into becoming 
a really good operator.

When dealing with actors rising from and sitting down in chairs and walking from one 
chair to another (situation #1), you're faced with transitioning from a tilt to a pan and back 
again, while keeping the actor in the frame, with good headroom, leading the actor as he 
walks, and neither getting ahead nor behind (losing the actor from the frame or having him 
bump up against it). It's like the old patting your head while rubbing your tummy challenge.

You will have noticed immediately that you tend to let the actor rise before you tilt so 
his head goes past the top of the frame, giving him a “haircut.” Then you'll find yourself 
lagging behind as the actor moves toward the other chair. You'll be fooled by the fact 
that, depending on his changing angle toward you, the actor seems to go faster or 
slower in different parts of his move. And you'll have difficulty keeping the nose room 
consistent. When the actor gets to the other chair and starts to sit down, you may (in 
a reverse of the start) let him drop into the bottom of the frame as he sits. And finally, 
you'll be plagued throughout by the need to keep consistent lead room and headroom.

In addition, everyone gets up and sits down and moves differently. Young actresses, 
maybe because they weigh so little and have so much energy, seem to rocket out 
of their chairs. Older people may first bend forward before they actually rise to 
generate momentum to get them up off their chair. Some people move immediately, 
and others pause—for how long? Who knows? You will be dealing with every one of 
these moves in your career, so have a bunch of different subjects for your practice 
sessions. The only true way to overcome these problems is practice. As you will on 
the set, have rehearsals. Whenever you see the actor sit or rise, see how he moves. 
This means during “actor only” rehearsals, when there's just concentration on lines 
and characterization. Even if the rest of the crew is ordered off the stage, you can sit 
quietly in a corner and observe the actors. Every one of them will have a “tell”—the 
little unconscious move that poker players look for in their opponents. At least you can 
memorize the cue at which the actor rises and how soon after the cue the actor moves; 
it could be a line, or it could be another actor's movement.

In situation #2 you are trying to anticipate an actor's move (as you did in the chair 
exercise) but now you do not have a subject in your starting frame. Whenever 

(Continued)
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something—an actor, a car, a basketball—enters your frame, you have be able to 
lock onto that object instantly from a static position and then follow it smoothly, while 
maintaining a consistently well-composed frame. The art of operating is to make these 
moves so smooth that nobody notices them and the audience is never distracted from 
the actors by unsettling movement or composition.

It is most likely that you'll lag behind your subject. Either this will remain consistent 
during the shot and it will look like the subject is pushing the frame with his nose, 
or you will play catch-up. Catch-up is continuously trying to adjust. The tendency is 
to do too much, putting the actor at the edge of the frame where he entered, then 
slowing so he gets ahead of you, and so on. You can see this in sports coverage of 
race cars going around ovals. The operator wants to keep a consistent speed, but 
even though the car is at a constant speed, his apparent speed varies because the 
track curves.

The solution here, besides practice (sound familiar?), is to imagine—just mentally—
that you're making the moves (with the head) that you would make to follow the subject 
and to try to feel the acceleration and deceleration that's due to the curving of the 
movement. Sometimes you have to get above the scene physically to see the exact 
path of the subject. So if you need to, find something to climb on (a ladder, a chair) and 
get a bird's-eye view of the scene. You'll find that this need occurs to the focus puller 
as well. You can work on it together.

In situations #1 and #2 your moves were essentially vertical and horizontal (tilting and 
panning), but in situation #3 you will have had to combine them to produce a diagonal 
move. This is generally not hard with a fluid head. It is one of the killers for a novice 
on the wheels. If you don't blend the moves of your right and left hands, you get a jerky 
look we call “Etch-a Sketch.”

The cure for “Etch-a Sketch” is, yes, practice. And make a point of being conscious of 
how your work looks. Try to critique it in your head. If you're on a show that records 
video assist, always look at it. Figure out what you could do better, and identify 
precisely the point in your move that you screwed up.

Practicing by following lines on a wall (situation #4) is another good way to sharpen 
your skills without having to ask another person to spend hours being a subject while 
you practice. You'll want to spend more time than he or she wants to give you, so 
practicing this way allows you to spend all the time you want and need without annoying 
your friend. After you've practiced, get your subject back in and try #1 and #2 again. 
See if you've improved.

When I was first learning to use the wheels, the classic advice was to tape a 
flashlight (these days it's a laser pointer) to the head (you don't even need a camera) 
and try to write your name on a wall. I didn't get this at the time; I thought unless 
you're using a can of spray paint, you can't see the result. And the thing is, we don't 
draw with the head; we follow a moving subject. Of course, this would work all right if 
you had your name (or any words or shapes) written on the wall and you manipulated 

18b •  What yOu shOuld have learned FrOM 
the Operating exerCises—COnt'd
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the head so that the light shone on the writing on the wall as you followed along the 
outline of the words.

With situation #5 you will have been required to perform your framing and moves 
quickly and spontaneously without rehearsal or foreknowledge of what the animals or 
people will do. You will be cursing the wheels and itching to take the camera off the 
tripod and handhold. Resist the impulse and force yourself to work with that head. It's 
the only way you'll become a really good operator.

18b •  What yOu shOuld have learned FrOM 
the Operating exerCises



Chapter 19

Shooting Movies Without Shooting Yourself in the Foot
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A DP and an operator have dozens of instantaneous decisions to make to keep 
the composition of a shot working throughout a take. Even in a shot where 
the camera doesn't move and things appear as simple as possible, an actor can 
move, and the subtle alignment of the shot will change. It may be a simple 
 two-shot (any shot in which only two actors appear) in which the characters 
move closer together; the operator must make invisible pans to keep the shot 
balanced. It may be a large master (a shot that shows the entire action or setting 
of a scene); characters move forward and back and to the sides, and the operator 
wants to maintain a balanced frame, so it's time to work with his dolly grip not 
to lose actors or, worse, cut them off with the frame line.

For every shot, you've asked yourself the question “What do I want the audi-
ence to see?” You're telling stories; you want the action and intent of the story 
to be clear. You also want to persuade the audience to feel a certain emotion or 
see things from a particular point of view, in keeping with the director's intent. 
All of this requires making numerous decisions that impact the effectiveness of 
the shot.

First, there are decisions to make even before the camera is set. Thinking of the 
character and the actor (we always think of the actor; the rule is stay on  number 
one, the person at the top of the call sheet, the lead), we need to know how to 
present him or her. The angle on the actor is usually the most important consid-
eration. In masters (or master shots), the aim is to see the whole action; that's 
important to get a feel for the story and the setting. To show character, we may 
use increasingly closer shots that feature the actor. So how do we shoot the 
actor?

Usually star power takes precedence: Get a full frontal view, keep both eyes in 
the frame (and when lighting, make sure the eyes are well lighted, with a  twinkle 
in them). But there are times when the physical blocking of the scene or the 
 psychological demands of the story prevent getting a full face.

Still More Composition, 
or Follow the Money
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For example, the actor may be looking out a window. We need to see the actor 
to know who she is, but we have to see what is outside the window. So we're 
 probably going to go with a profile or a one-quarter shot (a shot framed from 
the rear and to one side of the actor, showing slightly less than a profile), and 
everything will be fine. Maybe the director will have the actor turn away from the 
window in contemplation, into a full-face close-up.

A canny actor will always find a way to face the camera in a scene—even exiting 
a door. Look at Touch of Evil; after Quinlan (played by director Orson Welles) 
has killed Grandi, Welles leaves the room. But as his bulk fills the frame, Welles 
reaches for the door across his body with his right hand. This causes him to turn 
into profile, but as he closes the door, he turns back to look at the results of his 
mayhem, full face to the camera, and the neon light effect comes on just then to 
light him. It's a brilliant piece of choreography and serves the story well.

You will have to choose how you'll show the actor. First, you need to think about 
what best serves the story. Do you really want to see the actor face on, or would it 
be better to keep the character somewhat hidden (three-quarter shot [analogous 
to a one-quarter shot, but showing more than a profile] or profile)? Is he sub-
ordinate to what else is in the frame (one-quarter shot, back of head)? Usually 
these choices are made almost by reflex, and in fact, the director more often 
than not decides the angle he wants on the scene. But as long as we're becoming 
tomorrow's cinematographers, let me encourage you to think about the proper 
shot for the movie. Often enough, the director says, “Give me a close-up,” and 
leaves the operator to his own devices. If you're ready, if you've read the script 
and thought about it, if you've been paying attention to the character and to the 
director's sense of the work, then you can make a decision that looks good and 
gives the director something extra, something he or she hasn't asked for. These 
moments endear the DP and operator to the director. Besides making a good 
movie, working this way can get you your next job.

The cinematographer and the operator (the person actually looking through the 
camera, setting and adjusting the frame; today often called the cameraperson) 
must always think about editing. If you break up a two-shot of a conversation 
into three-quarter shots, both actors should be in three-quarters for smooth cut-
ting. When moving into close-ups, it is standard to vary the angle and usually 
to move in so that more of the actor's face shows—a 50/50 two-shot (usually 
a shot with the actors in profile; always a shot in which the actors show the 
same amount of face), three-quarters, or full singles (another word for close-up, 
calling attention to one actor). Of course, the actors must be looking slightly 
off camera, one to the right and one to the left, to create the sense that they 
are conversing with each other. This is following our famous 180-degree rule. 
Sometimes it may mean cheating, which is adjusting things in the frame so they 
make sense on the screen. It's a much-used term signifying in this case we, the 
filmmakers, are setting the shot in a way that doesn't precisely correspond to 
the master. We cheat a lot in making a movie. The trick is to make the audience 
believe they are seeing everything in temporal and spatial  continuity. Of course, 
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almost nothing “really” is. So as I say, it may mean cheating the actor's look—
either at an angle or a direction not used in an earlier take—so that it works for 
the camera. The actor may have to look in a direction that seems counterintui-
tive to her. Take a little time; explain it's a technical thing; tell her it has to do 
with the stage line; make sure the actor knows that she will look better with the 
cheat; and never try to explain the principle. You'll drive yourself crazy and be 
there all day. If the actor needs more convincing, explain that this is her close-
up. An actor once told me, “A master shot buys me a Chevy, but a close-up buys 
me a Cadillac.”

Sometimes, however, you want to break the rules, with one actor in profile while 
the other is full face. Let's say you've got two characters making a deal and one of 
them plans to double-cross the other. The victim benefits from a full face shot; 
a profile of the betrayer lets the audience know subliminally that he's not to be 
trusted: we can't see all of him, so he's hiding something.

Every time a cinematographer sets up a shot, he must decide where to set the 
camera and at what height to shoot from. These days the standard camera height 
seems to be about 4½ or 5 feet off the ground—what I call the cow's-eye height. 
This height tends to keep the actor in perspective, emphasizing neither the top 
nor the bottom of his body. It's sort of boring, but it's perceived as neutral. The 
audience gets no particular emotional nudge from it.

It's likely that this practice results from the idea that the camera reflects the audi-
ence's point of view; this height more or less duplicates our visual experience when 
standing. I realize that most of us are taller than 4½ feet, but it seems to work. The 
point is that it's neutral and that it's important to know why and when you deviate 
from the norm. There are always practical reasons (you want to see over everyone's 
head, so you put the camera high). The unusual choice of camera height is most 
interesting when it's used for its emotional connotations. It's a truism that high 
views (looking down at a subject) give an audience a sense of power and expan-
siveness. Low views (looking up at the subject) give a feeling of wonder or of the 
point-of-view (POV) of an inferior. A shot from below of a person emphasizes his 
dominance, stature, authority; a shot from above diminishes him or her.

These ideas may seem clichéd because stating them baldly in words makes them 
seem superficial or shallow. Always remember that you are dealing with visuals 
and emotions, not words and meanings. Very often talking about a camera tech-
nique will sound simple or simple-minded, but the effect visually on the screen 
will be extremely expressive. It's a difference in the “language.” I wish there were 
a word for the syntax of pictures other than “language,” but I'm stuck with it. 
(Please e-mail me if you have any suggestions.)

Then there's always the element of movement. Actors move; they have to be fol-
lowed and focused. So the camera must move. You may have tried moving the 
camera by hand or in a shopping cart, or a car, or a skateboard. Good for you for 
trying; probably you got yourself a jittery mess. Movement is tricky for everyone, 
although experience helps.
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Movements convey feelings of their own. Sadly, there are few rules 
to guide us. A horizontal movement can be calming or  boring 
or white knuckle exciting. So let's think of what you're facing 
now and what you will have to face as you advance. Everyone 
has  trouble executing pans and tilts, and at first it's an irresistible 
temptation to zoom in and out excessively.

And what happens when you use a dolly? Usually you hurt your-
self. With any luck, you can find a doorway dolly, the simplest 
professional moving camera platform (a sheet of plywood 281⁄4 
by 51 inches with interchangeable balloon and track wheels, usu-
ally with a rudimentary steering mechanism). Pros use them all 
the time, but crab dollies are preferred. I've found most schools 
and small rental or production houses have made the investment 
in a doorway dolly. Doorway dollies are fairly inexpensive, they 
can be used on track or on the flat, they're slightly steerable, and 
they're hard to break. You can even build a reasonable facsimile 

yourself. Look at the pictures on Matthews's website,1 or check out magazine 
articles, particularly in Student Filmmakers. A lot of camerapeople build their 
own equipment, and they get by surprisingly well with it. What you're going to 
want to do is design and execute interesting moves.

It's not too hard to put a tripod on the doorway dolly and push it around. But 
to make a good shot, the camera movement has to have a purpose, and it has to 
be well designed. Well-designed means that the movement is neither too long 
nor too short, and you are able to make the shot without contorting yourself.

Sometimes the purpose of a shot is just to follow or lead a character as he 
moves. Certainly this is what most of you will want to do most of the time. 
Almost as common is moving toward, or less commonly away from, a char-
acter to emphasize an emotional point. With overuse this can easily become 
absurd, creating a sense of exaggerated cheap melodrama. But used sparingly, 
it can be effective. These are motivated moves; action or emotion causes them. 
And there are unmotivated moves. Fellini's films are loaded with these. 8½ 
could be a primer for the unmotivated or unlikely move. Often Fellini will 
dolly without apparent reason, but soon a character enters from behind cam-
era, and we follow her, so it's semimotivated. Sometimes the dolly will move 
one way (say, pushing  forward into the scene) and the characters will move in 
a contrary direction—perpendicular to the dolly's track or randomly in and out 
of the frame. Fellini will use this also as a character's POV shot, into which the 
character often enters—and sometimes exits, the shot continuing further even 
without the main character. There's a thrill and a dreamlike quality that Fellini 
gets from these moves. They're hard to pull off, but if you can do it, they add 
great excitement and energy to a shot.

1http://www.msegrip.com/mse.php?show=product&cat=422&products_ID=26251

Figure 19.1
Matthews doorway dolly.
Photos courtesy of Matthews Studio 
Equipment.
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Designing a dolly shot begins simply: Where do you want to start? Where do you 
want to end? Really, all you need to do is determine those two points, lay track 
(or not), and roll. You may want to consider a few aspects: If you can, be on a flat 
surface. Dollies just don't work on bumps or inclines. If it's the least bit uneven, 
you'll have to lay track. (A dolly track can be as simple as two flat boards, or pro-
fessional aluminum or stainless steel tubing designed to fit special hard rubber 
tires.) Although you may have a dolly, it's less likely that you'll have track. But—
good news—renting track is usually relatively inexpensive.

So you've got the beginning and end of the shot set. Good! Think about it a 
little bit more. Is the camera facing mostly in one direction, or would the opera-
tor have to climb over and around the dolly and make a 270-degree shot? I've 
done a lot of that. Usually it's poorly laid-out shots that turn you into a pretzel. 
You can probably get an effective shot without this kind of move. If you've got a 
shot that picks up your hero walking, leads him, lets him pass, and follows him, 
you've got a 180-degree shot. It's hard to do, and you have to ask yourself, “Is it 
worth it?” My philosophy is that the drama should be on the screen, not behind 
the camera. Some shots will always be tough, but you should avoid unnecessary 
difficulty if you can. Think about where the lens is pointed; this will determine 
whether the dolly grip pushes or pulls the dolly. (You don't want the grip in the 
picture.) Another consideration for crab dollies is the operator's comfort. Yes, 
we're all prima donnas, but comfort means you'll be able to make the shot more 
efficiently. It's important that the operator has a place for his or her feet and is 
able to see through the viewfinder easily.

Laying track is a skill, and I recommend that you find a professional grip and 
have him or her show you and your crew how it's done. If that's not possible, 
remember the idea is to have the track all at one level, from side to side and along 
its length. Before you've got it leveled, make sure it runs in an absolutely straight 
line from one end to the other. Keeping the track level is vital, and so is keeping it 
in a straight line. Otherwise, you've got a crooked, wobbly roller coaster.

To avoid the roughness, you should level the track by putting wedges under the 
joints in the track and adjusting them until a long (at least 3-foot) level shows the 
bubble centered. You can rent the wedges from equipment houses, or if you're 
handy, you can make them by cutting 1-foot lengths of 2 × 4 inches diagonally. It's 
best to use two wedges, with the pointed ends overlapping and facing each other 
so you've got as flat a surface as possible to adjust the level. You'll probably have to 
use some kind of cribbing (any sturdy lumber, usually 1-foot lengths of 2 × 4s and 
one foot squares of ½-inch or ¾-inch plywood) in some places to compensate for 
lower ground levels. Remember, the track has to be as high as the highest point of 
the ground, so it's likely that you'll need cribbing. Apple boxes are most often used 
to support the track to the uniform height. Anything sturdy and nonslipping will 
work. Sometimes grips put a 1 × 1-foot piece of ¾-inch plywood under the joints 
on top of the wedges. This gives more support area, and it's a nice, safe technique. 
The wedges have to be oriented in line with the track so the ends don't stick out. 
Otherwise there's a danger they'll be kicked and displaced.
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Disaster alert: Here's what can happen if you disregard this advice. Back when 
I was an operator on the TV show Mad About You, I had a lot of chances to do 
dolly shots on our back lot New York street of Paul and Jamie walking along the 
sidewalk, talking about life, and running into friends and oddballs. One day we 
had a shot running the whole length of the street. Since our back lot was an old 
driveway behind another stage, the contour of the land was sloped and uneven. 
No concession for movies. It was about an 80-foot tracking shot, the full length 
of the street, requiring 10 lengths of 8-foot track. At the start, the track was on 
the ground, but because of the slope, the track had to be cribbed up a full 2 feet 
at the end. The grips probably used every apple box in the department, and they 
certainly took painstaking effort to achieve this with perfection. Now one rule 
of track is that no one walks on the track or steps over the track. No one—ever. 
If the dolly grip absolutely has to when pulling the dolly, or if the actors have 
to while the camera's rolling, that's okay. Everyone else must go to the end and 
walk around the track. (The exercise won't kill you.) The grips, especially the 
dolly grip, all keep an eye on the track, and they warn everyone away from the 
track, but it doesn't always work. The cruel truth is that there are always produc-
ers on the set. And on TV, most producers are writers, so they think rules don't 
apply to them. On this particular day, someone (and I'm guessing it was a pro-
ducer) walked on the track, tripped on a wedge, and kicked it out of place. This is 
bad enough, but it's only the second worst sin. What's the worst sin? He pushed 
the wedge back where he thought it belonged and did not alert anyone to what 
had happened. Civilians don't have a clue how to set up a track, and they should 
stay away. If they must mess around, they should have the decency to tell a grip 
when they've screwed up. There's nothing worse.

So we're doing the shot. Paul and Helen walk quickly, so the dolly is moving at 
quite a clip. I have my eye to the viewfinder, and it's a nice shot. Suddenly the 
viewfinder rips itself away from me—the nice shot is gone, and I'm looking at 

Figure 19.3
Dolly track leveled with wedges and 
cribbing (for height).
Photos courtesy of Matthews Studio Equipment.

Figure 19.2
Grip wedges (for leveling).
Photos courtesy of Matthews Studio 
Equipment.
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the world—and my ride is as rough as a mile of bad road. Our dolly's speedy 
skateboard wheels, in their special sled, had hit the wedge that the culprit had 
“replaced.” The dolly popped off the sled; hit the track, knocking it over; and 
everything—dolly, camera, and operator (me)—went airborne. The resulting 
imbalance on the camera separated it from the tripod head and hurled it toward 
the pavement. Half a million dollars' worth of camera and lens, not to mention 
the film, headed to destruction.

Acting on pure adrenaline-induced instinct, I grabbed the camera and kept it 
from hitting the ground. Here's a hot tip: Never hurt yourself to save the  camera. 
They can always make more. But assistants are trained to marry their  cameras, 
and I was trained as an assistant. Anyway, the camera was saved with only 
minor repairs. No one was ever caught. But this is why you're careful with your 
wedges, and this is why dolly grips scream at the idiots walking anywhere near  
the track.

By the way, this was a Fisher Model 9 dolly, 700 pounds of aluminum and steel, 
$80,000 if they sold them (like a lot of specialized equipment, they're only 
rented). It's called a crab dolly. Crab dollies are the fancy hydraulic ones, dollies 
that can move forward and back, side to side, and often in a circle around its 
center. It's a lot more dangerous than your doorway dolly but much more versa-
tile, since you've got a built-in rise and drop and the ability to move in multiple 
directions.

Back to the present. You've got your shots laid out and the track built and lev-
eled. Now comes the interesting part: the time for real teamwork. The dolly grip 
and operator are dependent on each other. In fact, the dolly grip is as much a 
member of the camera department as of the grip department. The operator has 
to be able to design the shot, to communicate it to the dolly grip, and to work 
with him or her to make the shot happen. This is a prime example of the way 
crew members must engage in the cooperation that is a byword of filmmaking.

Whenever a scene is shot with actors, there are at least five performers involved in 
making the shot: the actor(s), of course; the boom operator (the person holding 
the boom—it looks like a broomstick or a fat fishing rod—on the end of which 
is the microphone); and the camera crew: operator, assistant, and dolly grip. It 
pays to think of the work done by these crew members as a performance, not 
just as technology. A successful shot requires an intuitive interactive  relationship 
among these five.

Working with a dolly requires balletic skills. The operator has to find a posi-
tion from which he or she can make the shot without straining muscles and 
without falling off the dolly. The camera assistant has to be nimble, avoiding 
the track and making sure the dolly doesn't hit her or roll over her feet. She 
must maintain a position from which she can operate the focus knob and zoom 
control while keeping an eye on the action. The dolly grip has to start and stop 
smoothly, feathering the moves, has to match the walking pace of the actors, 
must be alert for changes, and must be aware of the boundaries of the frame. 



166 part 2 realities: production

Feeling the frame takes experience. You get that 
experience by paying attention to how wide the 
shot is (ask the assistant what millimeter size the 
lens is), by realizing that each lens has its own 
effect on the actors' moves, by being aware there's 
a chance that an actor will stack—block—another, 
and by getting to know how much  compensating 
movement by the dolly the operator can deal with. 
It's fairly complex, and demands a sophisticated 
understanding of the dynamics of the scene.

Should you find yourself pushing a dolly, here's 
a few hints: Make sure you know—without 

 looking—how to operate the rise and drop of the hydraulic arm that supports the 
camera and operator. Which way do you turn or push the knob? Find the friction 
point (the point at which the control engages, when the arm starts moving, usu-
ally 1⁄8 of a full turn)—most dollies aren't perfect, so the arm is unlikely to move 
as soon as you start turning the knob—and mark it with tape or a grease pencil. 
Then when you have a rise or drop coming up, you can set the knob to just before 
it starts to move, and you'll start your move precisely on cue. Spend some time 
rehearsing when you're not shooting or rehearsing with actors. And remember to 
ask the electricians to drop a stinger (an extension cord to civilians) close to the 
dolly so you can pump up the hydraulics. (Most dollies have an electric motor to 
pump up the pressure that controls the arm move.) Figure out how you want to 
mark the dolly so you can hit a precise position every time. Mark it any way you 
want, but be consistent. If you use different systems of marking your start and stop 
positions, you're going to forget what the mark means, and you'll have another 
chance to embarrass yourself. The best way I've seen is to mark a rear wheel with 
tape or chalk at the wheel's hub. The hub is always going to be within a fraction 
of an inch of the correct position, and the rear wheel is the least likely to go out 
of alignment. (With the weight of the camera, the operator, and sometimes the 
assistant, the dolly tends to move on a diagonal, not on a line parallel to its chas-
sis.) Pay attention to what the operator wants; he's the dolly grip's boss, no mat-
ter how stupid or demanding he seems. Be sensitive to what the actors are doing 
and saying. If your move is cued by a line of dialogue, memorize the line before 
it so you're alert and ready to move when the cue comes. And when a cue is com-
ing up, tense yourself; you are preparing your muscles and your mind so there's 
no lag time between the cue and your move.

Now let's say you're working as a camera assistant. The left side of the camera 
(right and left are from the operator's perspective behind the camera, so that 
means on the operator's left) is called the smart side because all the markings and 
controls you need are built on that side. Try to work on the smart side. If you can't 
(say, without falling into a ditch), prepare yourself by marking the lens on the 
dumb side so that you can read focus marks wherever you are. (Some lenses come 
marked on both sides; some can be mounted in any configuration so you can read 
the focus marks from anywhere; be sure you know what you've got.)

Figure 19.4
Arm rise and fall control.
Photos courtesy of J. L. 
Fisher, Inc.
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Remember that the dolly is 400 to 800 pounds of steel and aluminum, and at 
least 100 pounds of operator. Once it's moving, it doesn't stop on a dime, so 
don't get in the way. Toes don't grow back. If you have a critical focus (a shot 
in which you must be precisely at the correct focus mark, one that gives you no 
help with depth of field), you may want to set marks by the side of the track so 
you have a reference for where the dolly is at any point in time. Don't do this rou-
tinely. Many dolly grips feel that the assistant's marks mock the grip's ability to 
hit his marks accurately. So talk to the dolly grip, explain that it's you who has 
the problems, not him, and ask if it's okay for you to lay reference marks. You're 
going to need diplomacy and an appreciation of selective truth all during your 
career. This is a good time to practice. And remember that the closer you get to 
the subject, the more critical the focus becomes due to decreased depth of field. 
So don't freak out about your focus at every point; know what's critical on the 
lens you're using, and concentrate on that area.

You'll have to zoom and focus and walk at the same time; I know—it's impos-
sible. But you have to do it. So on your downtime practice with the zoom. Find 
a speed that usually works for you, realizing that you can set the zoom control 
to move faster or slower from your set speed by pressing the knob or trigger on 
the zoom control either harder or gentler. Get used to how long it takes to zoom 
a certain number of millimeters so you can hit your marks closely without look-
ing at the lens. This shouldn't take you more than a year or so to perfect, so start 
right now. And remember: A good assistant never sits on the dolly unless it's 
impossible to walk. It's a courtesy to the grip (why should he or she have to push 
your fat ass?), it leaves more room for the operator, and staying on your feet 
keeps you more alert so you focus better. See Chapter 30 on focusing for more 
information on these functions.

When you finally get a chance to operate, you'll think you've died and gone to 
heaven. You don't perform heavy physical work, and you get to sit! Then you 
discover that you're responsible for setting the shot. You've got to be able to set 
the start and stop of the dolly move so the director gets the shot he wants, so 
it's physically possible for the dolly grip to make the move, and so you can be 
comfortable while operating. (No one cares whether you're comfortable. But 
remember, a more-or-less comfortable operator will be able to make shots more 
smoothly and with better composition.)

Work with the dolly grip to set the beginning and end points of the shot. 
Together, you can implement the shots the director needs, without setting up 
an impossible layout for the track. Before you lay track, or before you rehearse 
with the actors, rehearse with the dolly grip and assistant (and stand-ins, if you 
have them). Pay attention to how hard it is for you to get into position all dur-
ing the shot (if it is). You can manage some discomfort at the beginning, and 
a little less during the shot, but be in a stable, comfortable position at the end, 
where you're likely to have to hold on the shot after the move. You will need 
to decide the orientation of the dolly. Is it better if the grip is pushing, or can 
you make the shot better if he or she is pulling? Should you have the dolly at 
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a 90-degree angle to its orientation (so it moves in a line parallel to the actors, 
moving right to left or left to right, rather than forward or back)? You may be 
better off standing rather than sitting. I have found that if I use the seat, I  prefer 
a “lazy Susan” style seat rather than the usual fixed seat so I can use my butt to 
move the seat and still keep myself on it. Be considerate of the assistant and the 
dolly grip, but  remember that above all you must get the shot and execute it 
well. See Chapter 18.

It may be intimidating, so remember how beautiful and exciting a good track-
ing move can be. Keep working at it. Your best bet is to assemble a consis-
tent dolly crew (remember: camera operator, camera assistant, and dolly grip) 
that work together often. You'll become familiar with each person's methods 
and  idiosyncrasies, and you'll be able to function as a single unit, a perfectly 
 coordinated team.
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Would you like to drive yourself crazy? I told you how to do it before: Try 
 explaining the 180-degree rule to an actor. Or just argue about screen direction 
with the script supervisor. Everybody will be yelling within two minutes, you can 
make a lot of new enemies, and more than half the people in the “discussion” 
will think you're nuts. And if you're right about where the actor should move, 
95% of your coworkers will think you're out of your mind.

For a matter so basic, so integral to conveying information to the audience, the 
180-degree rule, or the stage line, or screen direction is a boogeyman to a lot of 
people in the business. Most simply do not understand it. Most of those who 
have some idea of what it's about—and they're the ones in on the argument—
only vaguely have a sense of what it is, and have no systematic way of  thinking 
about it or applying it.

I'm good at this. I really understand what's going on. And I'm never wrong. (See 
what I mean about going crazy?) I will take you through this in an organized 
way with a few principles you can hang on to and use whenever the question of 
screen direction comes up.

What are we going to call this? I just mentioned most of the common  expressions 
used to refer to the problem. I'm mostly going to call it the line (short for stage 
line). What is it? It's the issue of making sure the audience is oriented in space, 
that they know who is talking to whom, who is chasing or following whom, and 
who is looking at what.

The situation exists because of the essence of pictorial representation: We're 
 taking something we all know to be three-dimensional, and we are trying to 
represent it in two dimensions. If we were actually working in three dimensions, 
and we could move the audience around, we wouldn't have any problem. We'd 
just all walk around to the side to see where the people are. If you try that, you'll 
find yourself looking at a line; the screen is a very thin thing.

the horror of the 
180-Degree Line
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A lot of film derives from theater; as soon as someone decided to shoot 
actors instead of just the reality outside the front door, theater sneaked in, 
and it's not going to leave. So we have artificiality, and we have words and 
concepts from the theater. So although you don't do theater, you will have 
to learn a few theatrical terms and concepts. We've already seen the first: 
stage line.

Imagine a theater. The actors are on the stage. The audience is in front, phys-
ically separate. Maybe the stage is raised; maybe there's a curtain that rises to 
signal the beginning of the act and falls to indicate the end. There is, in any 
case, something that separates the audience from the area where the action 

takes place. (No, I'm not talking about avant-garde theater, and it has nothing 
to do with us right now.) The separation is the stage line. All the action, and the 
actors, stay behind it. Actors move left and right, upstage (away from the audi-
ence) or downstage (toward the audience), but they stay on the stage.

No, we don't have a stage when we do movies. But the camera sees one way, 
and the action takes place in front of the camera. Look at Figures 20.1 and 20.2. 
You can see similarities. In both cases, the diagrams are drawn as though we are 
looking from above; temporarily, we are gods. There are more similarities. The 
theater is labeled clearly: You see the stage, you see the audience, you see the pro-
scenium that separates them. It's not as clear in Figure 20.2, a lighting diagram 
of a movie set.

Let's remove the lights so they don't distract us, and let's put in what passes for 
the proscenium. Now we're calling it the stage line (Figure 20.3). We have a very 
simple illustration of what happens. The stage line is an  imaginary line set up by 
the master, the first shot in a sequence. It separates the  camera from the subject. 

Proscenium theatre

STAGE

APRON

AUDIENCE

Figure 20.1
Proscenium theater.

Subject

Background light
lowel pro light

250 watts

Cookie

Hair light
lowel pro light

250 watts on dimmer

Lowel tota light in
small photoflex softbox

with fabric grid
rather high angle

Silver 42” photoflex
round reflector

placed low, angled slightly up

Camera position
Figure 20.2
Standard camera setup.
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Figure 20.4 shows a practical situation. Here we have a camera looking at two 
people talking to each other. We know where they are, and we know where 
they are in relation to each other. We can see that subject 1 is looking at sub-
ject 2 and vice versa because of the clever noses. All is fine when we have them 
both in the shot. They can move around; they can change places. But what 
happens when we want to shoot close-ups?

We move closer (or put on a longer lens), and we change camera position. We 
change position to vary the angle a little to make a pleasing cut and to get a bet-
ter look at each actor's face. Our next shot is set up like Figure 20.5. The shot we 
make looks like Figure 20.6.

We want to get a shot of the person subject 1 is talking to, so we get what is 
shown in Figure 20.7. As we have talked about, we get a shot with the actors look-
ing about the same size (it's a 2Ts shot), with them on opposite sides of the frame 
and with them looking in opposite directions with room in the  direction they're 
looking. Figure 20.8 shows how we get that second shot.

We've moved around to shoot sub-
ject 2. We've made sure the frame is 
the same size, and we've got 2 look-
ing at 1. This is pretty straightforward. 
But what if we have another person 
there, someone next to 2, and we want 
a close-up of him? The setup will be as 
shown in Figure 20.9. And all we have 
to do is move the camera around to 
get what's shown in Figure 20.10.

So we move the camera around to get 
a shot of #3. We've got three singles, 

Subject

Stage line

Camera

Figure 20.3
Camera setup with stage line.

camera

Stage line

Subject 2Subject 1

Figure 20.4
Camera setup with stage line and two 
subjects.

1  2 

Figure 20.5
Close-up on subject 1.

Figure 20.6
Close-up on subject 1.
From the film A Moment 
of Grace. 
Reproduced with 
permission of GVSU 
Summer Film Project.
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like in Figures 20.11, 20.12, and 20.13. But when we get to editing, what hap-
pens? We put them together, and suddenly #3 is not looking at #1 when he talks 
to him or to #2; the looks are the wrong way.

What happened was back when we set up the master (Figure 20.14). The line 
is between the camera and the actors. We can move the line around as long as 
the actors and the camera stay on their own respective sides (Figure 20.15). It's 

when we think we're being smart and getting a good 
shot by moving the camera and not the actors that we 
get into trouble (Figure 20.16).

As you can imagine, when we're dealing with a large 
number of actors, especially when they walk around 
and the action takes place on every side of the cam-
era, that's when we have the biggest trouble. Let's call 
them the biggest challenges.

Why is this happening to you? You're a nice person, 
and all you want to do is tell an interesting story. And 

Figure 20.7
Close-up on subject 2.
From the film A Moment 
of Grace. 
Reproduced with 
permission of GVSU 
Summer Film Project.

1  2 

Figure 20.8
Close-up on subject 2.

1  2 

3

Figure 20.9
Close-up on subject 2.

1  2 

3

Figure 20.10
Close-up on subject 3.

1

Figure 20.11
Close-up on subject 1 (drawing).

2

Figure 20.12
Close-up on subject 2 (drawing).



173the horror of the 180-Degree Line Chapter 20

yet the gods of the movies seem intent on frustrat-
ing you. Sadly, this is an inevitable consequence of 
our living in a three-dimensional world and shoot-
ing movies in a three-dimensional world but hav-
ing to show movies in a two-dimensional world. 
Working in three dimensions gives you immensely 
more information than working in two dimen-
sions. All I have here is a two-dimensional instru-
ment, the printed page, so it will be tricky to give 
you the difference between working in two and 
three. Although I assume you know something 
about both.

When you, like a camera, are an observer in three dimensions, the information 
provided by your binocular vision allows you with the slightest movement to 
determine the relationship of objects to one another in space. But we know that 
when we take a picture, it's from one point of view. A photograph  partakes of a 
tool of Renaissance painting—perspective—which itself came from the inven-
tion and use of the camera obscura (ancestor of our HandiCams). In some of 
the tracts on perspective, painters pointed out that they worked by projecting 
the real world (3D) onto the world of paper or canvas (2D). When that occurs, 
the  picture may mislead the viewer by hiding objects behind others. It also 
 determines the two-dimensional relationships between them.

It makes no sense to say about the real world that a person is looking right or left 
to see another. It only makes sense to specify direction from the point of view of 
a viewer. If the viewer is not the actor, then the viewer (we're talking about the 
camera here) is determining the direction the actor must look every time. Look 
at the two-person setup in Figure 20.17. We see #1 looking right and #2 is look-
ing left. If we go to a close-up of #1 looking right, we assume that #1 is looking 
at #2. If we go to a close-up of #1 looking left, we assume he's looking at some-
thing else. Fine. No confusion. But if we try to show a conversation, this means 
that #1 must look right in the close-up and #2 must look left in his close-up. If 
we show #2 looking right while engaged in dialogue with #1, we are confused. 
We know #2 is talking to #1, but we also know that he's not looking at her.

3

Figure 20.13
Close-up on subject 3 
(drawing).

Subject 1 Subject 2

Stage line

Camera

Figure 20.14
Master on two subjects.

Subject 1
Subject 2

Stage line
Camera

Figure 20.15
Moving the line.

Subject 1 Subject 2

Stage line

Camera

Figure 20.16
Crossing the line.
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Reducing the problem to a two-person dia-
logue is simplifying more than you need to, 
but I think it tells you something important:

First rule: Once an actor is established 
looking at something in a given direction, 
he must always look at that object in that 
direction.

This should be easy for you to remember and 
to apply. And you can see why, in our example 
with three people, we ran into trouble. What 
happened is that the people are in the same 
relationship to each other—that fooled us—

but we have let #3 look in a direction different from the direction he looked in 
the master.

Unless you let yourself get spooked by the idea of “stage line” and “180-degree 
line” and “continuity” and “matching”—all those words that we use but are just 
our jargon—you should not have trouble with screen direction. It's mostly a mat-
ter of common sense. And the easiest way to know what to do is to  remember 
which way the actor looked.

At this point, I want to make sure you know the difference between the actor and 
the character. I've been cavalierly using the terms interchangeably. The character 
is the fictional person in the story. His consistency is what concerns you. But 
the actor lives in three dimensions. So he may not understand what happens 
when we put him into two dimensions. And sometimes actors will argue with 
you about their look or what they perceive as the wrong camera position. Once 
again, do not get into an argument. Just tell them it's a technical question and that 
everything will work out okay when it's cut.

What you're doing is keeping the character looking and moving in the correct 
way, in the direction that seems consistent to the audience. The audience has, in 
effect, lost information (the positions in 3D space). You have to help them by 
providing clues (consistent directions) they can't perceive otherwise. You have to 
do consciously what gets done automatically or intuitively in the real world.

Remember how we discussed leaving “nose room” or “look room” in a close-up 
so the character's nose doesn't seem to bang up against the screen? That's part 
of what gives us information about where the character is looking, whom he is 
seeing, and what direction he's going to go in.

The other rule of not crossing the line is:

When you want a character to change screen direction, he must do so 
within a shot.

Okay, I know what you are thinking: This is crazy, Jack! You just said they have 
to move the same way. Yes, and that's true; if you have a character running from 

Figure 20.17
Two-person setup (from 
side).
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right to left, then in successive shots he must continue to run right to left. But 
if, during a shot, he turns and starts running left to right, in successive shots 
after that he can run left to right. You have shown the audience, in two dimen-
sions and within the time constraints of a shot, that he is going in a different 
 direction. And they're satisfied.

There will be occasions when you must have your character talking to different 
people in the scene at different times. It's important to know how the movie is 
going to be edited. Of course, no one knows until it's too late. You must think 
of the order of the scene and then think of where the master—or whatever shot 
has established the line—was shot and where your character was relative to the 
others in the scene. Rarely it may seem that you need to shoot it “both ways”—
that is, shoot your character looking both left and right to the same person. Try 
to avoid it, but you may need to do it in order to save the editor.

I know that a lot of this, like much of a serious discussion about how to shoot 
something, can sound very simple verbally. Believe me, when it comes down to 
determining correct screen direction on the set, it is neither simple nor trivial. 
The arguments can be heated. Unless you have a firm grasp of principles, you 
will become confused, frustrated, and angry. With a firm grasp of principles, 
you will be able to stay calm in the midst of a storm. Others may get angry with 
you, but eventually they will see you're right. You get nothing out of that except 
a better movie.
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When it comes to cinematography, nothing is as shrouded in mystery to most 
everyone on the set, outside of the DP and the lighting crew, as lighting. And 
lighting is probably the most challenging aspect of learning cinematography. 
Part of the problem is just knowing where to begin. You're the DP, and you've 
got a set to light. How do you do that?

Now there are some DPs who get by just by being very good politicians, which 
mostly involves hiring a really great gaffer who does the lighting for them. When 
it comes time to light, they say to the gaffer, “Key from the back right and give 
me a 4 to 1 fill.” Then off they go to drink coffee and flirt with the makeup girl 
(or guy). I swear, I'm not kidding. Let me suggest that a better approach is to 
actually know what you're doing.

With fledgling cinematographers who are new to lighting, the most common 
mistake you'll see is overuse and/or misuse of frontlight. You can tell frontlight 
because it comes from the front. (Surprising, huh?) More precisely, it is light that 
comes from the camera's position or behind the camera that throws light all 
over everything in front of it. Just about everyone starts out lighting this way. 
You're looking at a scene from behind the camera, so the tendency is to put your 
lights back there too where they won't be in the way or get into the picture. 
I mean, what else can you do? Put your lights on the set?

I made the mistake of frontlighting—over and over. Working with film, before 
the advent of digital media, you didn't get to see the results of your work until 
the next day at dailies. It meant you had to think a lot, meter carefully, and be 
able to visualize the image without being able to see it on a monitor. This is 
great training, but it can make you paranoid and overly cautious. You think, 
“Geez, I'd better use a lot of light so I'll be sure you can see an image on the 
film.” So you use too much light.

Many beginners confuse the job of lighting with the job of illumination. The 
words look as though they mean the same thing, but they don't. Illumination just 
puts light in, making things visible. Illuminating something—a room, a scene, 
a desk—means only that you can see it. I have a lot of respect for  illumination, 

the Good, the Bad, and  
the Ugly (But Not Necessarily 
in that Order)
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since my dad was actually an illuminating engineer. He designed lighting for 
businesses and factories so working people had plenty of light to see their work 
and wouldn't damage their eyes.

Now it's easy to think that's the job when you're shooting a movie. Back in the 
old, old days, at the end of the nineteenth century, film stock was very slow and 
needed a huge amount of light just to get an exposure. Cleverly, Edison built 
a shooting stage on a circular railroad track so that the stage could be rolled 
around and repositioned as the day went on, taking advantage of the bright-
est light as the sun changed position in the sky. Lumiére and most other early 
filmmakers shot their movies outside, in daylight, only. After ten years or so of 
this, some movies were shot inside. The indoor sets had either giant windows or 
Cooper-Hewitt lights—Mercury Vapor lights that were essentially large and very 
bright fluorescent tubes putting out a lot of blue and UV light. This was indeed 
illumination only. You can look at early films, and you will see no modeling, no 
use of shadow, no directionality to the light. It was enough for them just to get 
a picture, and the audience was satisfied.

Now I assume that you want your lighting to do something more than just light 
up the actors and the set. Of course, you want to create striking images, but, even 
more, you want to produce expressive lighting that adds to the impact of the 
movie. So how do you do that? Well, first of all, stop worrying about whether 
or not you'll get a picture. Today, any film stock and any digital camera you use 
will easily register an image no matter what. With some cameras and stock you 
could shoot in a coal cellar at midnight and still get a picture of the black cat 
walking around down there.

If you're working digitally, you have a monitor that shows you that you're get-
ting an acceptable exposure. You're relieved of the simple worry “Will I see a pic-
ture or will it be blank?” Of course, you can't trust it. In order to trust the picture 
you must have a monitor that's calibrated precisely; that usually means getting a 
video engineer to set it up. Then you have to make sure it doesn't lose its adjust-
ment in transport and that no one fiddles with it on the set. (Fat chance.) You 
should have a DIT—digital imaging technician—on the set to make sure your 
cameras are calibrated and give identical pictures. Now we're talking about pro-
fessional movies, and no one will have a simple pullout LCD screen on those 
anyway.

The worst thing about frontlighting, besides being a reaction to an unreasonable 
fear, is—in plain English—it's ugly! There are a few exceptions—mostly situa-
tions in which the natural light comes from behind the camera and you like 
the look (I've used patterns of windows throwing light on the subject), times 
when the fill is as bright as the key (a rare occurrence), and beauty light on your 
actor. But in most cases frontlighting flattens the image, destroying the illusion 
of three-dimensionality. Frontlight works against modeling, making your sub-
ject seem flat, literally two-dimensional. It is promiscuous; it lights everything 
equally, so there's no difference between the star of the movie and the furniture. 
Frontlighting will throw the shadows of your subjects behind them. If they're 
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close to a wall, you'll have ugly and distracting shadows on the wall. If 
you have several people in the scene, some behind others, the people in 
front will throw ugly, obscuring shadows on the ones in back. As soon 
as you try to record sound, the boom mike throws a shadow all over the 
actors, the set, and the background. If your light stand is kind of low, the 
light will be behind the camera, and it'll throw an incriminating cam-
era shadow all over the scene. So you can see that one concern you will 
always have with lighting is the creation of unwanted and ugly shadows. 
Always be watching out for these and take note that they don't occur 
only with frontlight. (You will also be concerned with the creation of 
beautiful shadows, but more about that later.) Frontlight ignores the 
reality that in real life interiors are lit by a variety of multiple lighting 
sources that differ in the same locale depending on time of day.

Using frontlight on night exteriors presents additional problems. If 
everything in your scene is evenly illuminated, your lighting will be essentially 
the same as if it were lit by sunlight. If it's properly exposed, it will look like day. 
If it's not, it will just look dim, not like night.

I once worked with a DP who lit a graveyard scene with 12K HMIs, all from 
behind the camera, all frontlighting the cemetery. The gaffer, the electricians, 
even the grips and makeup people were perplexed. There was grumbling all over 
the set, and it came down to “Doesn't this guy know anything? Hasn't he ever 
heard of backlight?” Well, I guess he hadn't. The shot went into the picture, and 
it looked like hell. (I don't think that DP ever got another job.)

So we get it: no frontlight! So what do you do? Well, if you're not going to 
light from the front, how about lighting from the back (yes, we call that back-
lighting, as shown in Figure 21.1) or the side (no, we call that cross lighting)? 
It's good to have a default strategy for lighting. Not every scene has a strongly 
dramatic drive to it. If there is no compelling reason to put lights in a specific 
place—though there usually is, and you want to search for it—begin with back 
cross lighting.

To back cross light, you begin by placing your lights above 
and about 45 degrees behind your subject. You can vary this 
basic setup depending on your specific situation. For exam-
ple, on practical locations you'll have to find places to attach 
and hide lights. One good way to do that is to mount your 
lights on special vertical poles wedged between the floor 
and the ceiling. (Matthews makes a telescoping pole called a 
Matthpole, shown in Figure 21.2.)

Any way to mount lights that takes up less space than con-
ventional light stands is a great help on cramped locations, as 
most locations are. A wall spreader (a piece of lumber between 
two metal braces with a screw adjustment like a turnbuckle) 
puts the lights high and off the floor (Figure 21.3). If you 

LIGHT

SUBJECT

CAMERA

FiGUre 21.1
Backlight.

FiGUre 21.2
Matthpole.
Photos courtesy of 
Matthews Studio 
Equipment.
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have the room, use a truss system like the ones for 
rock concerts and theaters (Figure 21.4).

I learned back cross lighting from George Spiro 
Dibie, ASC, former president of the national 
 cinematographers' local and one of my mentors. 
Dibie revolutionized the look of multiple-camera 
shows (sitcoms) with Barney Miller. He brought to 
television the lessons he had learned gaffing with 
James Wong Howe, ASC (Funny Lady, Hud, over 
100 others), and other top DPs. Instead of build-
ing a “wall of fire,” 5Ks and 10Ks ringing the set 
from the front and side, Dibie used lighting from 

the back and at an angle to put modeling light on the actors. One character's 
backlight became another character's key light. The set had a dimensionality 
about it that differentiated it from all other sitcoms. It became possible to do 

FiGUre 21.3a
Wall spreader  
courtesy of Matthews Studio Equipment.

FiGUre 21.4
Truss.
Photo courtesy of Global 
Truss America.

FiGUre 21.3B
Best boy electric Christopher Porter hanging from a well-mounted wall spreader 
courtesy of Jack Anderson.
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moody  lighting by varying the amount of front fill (soft, secondary lighting, not 
the primary, bright frontlighting of the past). And he taught his style to anyone 
who asked, sparking the revolution in multiple cameras and building the gen-
eration of  cinematographers working today.

Let me say it again: Do not use frontlight. You'll constantly be tempted to, but 
try to be strong. Find a way to light your characters from some other  direction, 
 preferably in a way that avoids ugly shadows and simultaneously gives  modeling 
to faces and bodies. Look for a window, a door, a light fixture on the wall. 
There's always something that “justifies” your placement of a light. Or invent 
a light. Many times I've had to say (to myself), “Okay, there's a high window 
on the back wall, and a bright street lamp is outside, and it's lighting my char-
acter.” Of course, we don't ever see a window; I use it as a mental trick. It helps 
me to remember the quality, direction, and amount of the light. It's a justifica-
tion (granted, only in my imagination) for putting a light in a particular place. 
More importantly, it lets me keep consistency in the look by remembering my 
invented light source.

Frontlighting often goes hand-in-hand with another sin: over lighting. Thank 
goodness for the evolution of faster and faster film and the development of 
highly sensitive chips. With them, the perceived need to use a lot of light to 
get a decent exposure has disappeared. But the tendency to over light has 
not. There are DPs who fuss and fuss with their lighting, using a ridiculous 
number of lighting instruments to pick out this and that little area of the 
set, insisting it's necessary to do this to get a really “beautiful” image. This is 
called “painting,” and that's not a compliment. If there's time to bring out 
specific areas with subtle additions of light, that may not be bad. But all the 
attention paid to lighting little bits of a shot works against your goal: place, 
time, emotion. You can become involved in a kind of navel-gazing, totally 
occupied with the beauty of your handcrafted frame to the detriment of the 
whole work.

“Painting” is most common in the shooting of commercials, where there is 
more time to light. Although on movie/TV sets we all complain about too little 
time to do the work, it's often a blessing to be constrained by a schedule. Just as 
the sonnet form imposes limits on a poem and yet produces perhaps the great-
est poetry, the limit of time keeps us focused on the primary expressive elements 
(place, time, emotion) and away from the merely decorative.

Another kind of over lighting is less interesting than painting. Sometimes a DP 
will flood a scene with light so that everything in the scene is brightly illumi-
nated even where there should be shadows. It's fast and easy. It's a way of not 
having any shadows so the DP doesn't have to worry about creating bad shad-
ows. But shadows help to convey mystery, enhance three-dimensionality, and 
obscure areas of less interest in the frame. You always want to keep the audience 
following the primary action, and you can achieve this by allowing the rest of 
your frame to fall into shadow.

One of the most common instances of over lighting occurs when shooting night 
exteriors. Often you'll see a shot of a street at night that's been illuminated by a 
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giant light (at one end of the street) throwing a wash of light on a facing wall or 
pointed into the camera, giving a flare and usually lighting up moisture in the 
air. If you're going for a “mystical” effect, this flaring might work, but forget con-
veying any sense of naturalism. The reality of night time for most of us is that 
there are a very few bright areas and a lot of dim and dark areas. To convince the 
audience you're really showing them night, you need to make the lighting very 
spotty. There must be an area or two of bright light (as from a store window) 
and possibly pools of light from streetlights. But streetlights do not cover a large 
area. Light from them, from stores and signs, and from traffic falls off very rap-
idly. Unless you are in a highly developed urban area with store after store, no 
gaps between them, every store lit, every store with a lit sign, you will not have 
an evenly lit exterior.

Also, how you want your exterior to look depends on the time of night you want 
to show. Nine o'clock Friday night in an area of restaurants, shops, and theaters 
is going to have a lot of lights and activity. Four in the morning in the same area 
will have almost nothing lit except streetlights and the occasional car headlight. 
There's far more black and unrelieved shadow at 4:00 AM.

Now that I've warned you against over lighting, let's talk about under lighting. 
This may be a problem for you if you are working on low-budget projects with 
not enough money to rent lamps and a generator or if the schedule is so tight 
you don't have time to light. If you have to light a relatively large area with too 
few lighting instruments, think about how you can make each lamp pay off. You 
will probably have one or two actors in the scene, and you want to see them. 
If you can, let them play at least part of the scene in silhouette. You can light a 
background and have the actor play in front; you get a sense of the geography 
and you can see the actor's presence. The silhouette also gives you more of the 
feel of night by hiding some of the actor from the audience.

You can make use of smaller lights by not lighting everything up to key. Again, dark-
ness and dimness are part of what makes night night. Let a small lamp cover a larger 
area. Back it off—move it further from the subject or dim it with scrims and nets—
and it will never make the background bright, but it will show the background 
and will be consistent with a night feel. But do not make the mistake of underex-

posing the entire shot. It is a good idea 
to have something—even if it's a glint of 
chrome on a car or a bit of rim light on 
your actor—that is fully exposed (“up to 
key”). The audience reads that as a refer-
ence; its brightness, even though only a 
tiny part of the screen, gives them some-
thing to hang their eyes on. They see that 
bright spot as a realistic bit of light, and 
they read the darker areas as darker than 
the bright spot, consequently darker 
than normal, thus like night.

FiGUre 21.6
Frame still: Light at a 
kick angle. From the  
film A Moment of Grace.  
Reproduced with 
permission of GVSU 
Summer Film Project.
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FiGUre 21.5
Diagram: Light at a kick 
angle.
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Remember that backlighting and rimlighting (light hitting your subject that gives 
only a sliver of light on one side) allow you to light a scene with small instruments 
that use less electrical power. That is because the kick angle of a light (the light hitting 
a subject and bouncing off it, like billiard balls off a cushion) appears brighter than 
the same lamp frontlit.

If you have very small lights and not many of them, you can light a large area by hit-
ting specific key areas, letting the light fall off between them. You'll create a mysteri-
ous and nightlike feeling with a sense of space. You can also put a number of small 
lights behind a large piece of diffusion (material that softens and spreads the light, 
like tracing paper, made by the same companies that make gels for lights). By mak-
ing sure the lights hit the diffusion evenly, you will have one large backlight.

The same approach works when you're fighting time. I think of all these 
 tactics as sketching in the shot rather than lighting it. I think you will find 
that they are often more effective than if you had used a lot of lights or taken 
a lot of time.

Remember that you can also get light onto your actors' faces by using a bounce 
card. Rather than directing light onto the actor, you direct your light onto the 
reflective surface of a lightweight board, and then bounce the light reflected from 
the board onto your subject. You can devise a bounce board from many things; I 
often use foamcore (from most art stores), showcard (from film supply houses), 
or bead board (Styrofoam sheets—insulation from home improvement stores: 
cheap and available). Use anything you can find that works. Usually you want 
to have the bounce be bright enough to read emotions and expressions. But at 
night, you can sacrifice that to a moody look. If you don't have enough lights 
but you want to see some of the character's face, you can angle a bounce card so 
it picks up one of your backlights and throws that reflection into the character's 
face. It may be three or four stops down from key—almost invisible—but it will 
give you a glint in the eye, and it will give you an exposure just slightly better 
than total darkness.

You might be thinking, “All this is fine, but I'm working with three  photofloods 
and some old music stands.” Maybe you are, but I like to remind myself of some-
thing Roger Deakins (True Grit, The Company Men, A Serious Man, No Country for 
Old Men, Jarhead, The Big Lebowski, Fargo) said at a Cinematographers' Guild 
(Union) Lighting Workshop I attended. He talked about the early years as a DP 
he spent working on documentaries. Referring to the times when all he had were 
a couple of harsh bright lights, he told how he managed to discover soft direc-
tional light. He could use these ugly bright lights by bouncing them into a white 
reflective surface or by letting them shine through something translucent. And 
what was the bounce and the diffusion he used? More often than not, it was a 
bedsheet borrowed from one of their subjects or from a neighbor. Deakins has 
become one of the world's most acclaimed cinematographers, but he still works 
with homely, do-it-yourself rigs. Just recently he talked about this in American 
Cinematographer while discussing his work on Revolutionary Road. In this film, 
two characters are arguing in a room where Deakins wanted a ceiling fixture 
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with a hard edge. The ceiling fixture wasn't visible, so he used an 18-inch ring of 
60-watt bulbs surrounded by silver foil instead. Your imagination is always more 
important than your equipment. Use it.

The time has now come to talk about three-point lighting, which is a lighting 
setup that uses three lighting sources: key, fill, and backlight or kicker. You may 
have read about three-point lighting in some filmmaking texts or have heard 
about it in a film class. All I can say is, I worked for 25 years on Hollywood 
camera crews, DPing for 16 of them, and I never heard the term three-point 
lighting used on the set. I never heard the words, never heard a reference to 
it, and never encountered any DP who lit that way. And yet many books on 
movie lighting and some teachers refer to it. The bottom line is, just as there's 
no crying in baseball, there is no three-point lighting in movies. Erase it from 
your mind.

The problem with “three-point lighting” is that it is divorced from place, time, 
or emotion. It's useful for shooting still portraits and documentary interviews 
(talking heads). Those situations are not drama; you're just trying to create 
a pleasing look. In making movies—and some TV—you're interested in the 
expressive qualities of lighting. How do you achieve a compelling sense of 
place, time, and emotional attitude? As I have said (and will keep saying), it all 
comes from the script. The motivation for your lighting should always proceed 
from the story.

Relying on three-point lighting will inevitably create an artificial look to your 
work. Three-point lighting is arbitrary and unmotivated. Besides being a one-
size-fits-all solution, three-point uses frontlight with all the disadvantages I've 
previously mentioned.

You might be thinking that using back cross lighting as a default strategy is just 
as arbitrary. The difference is that back cross lighting is an approach to a light-
ing plan, not a prescribed arrangement of lights. It's a strategy that prevents you 
from frontlighting without a good reason to. Sometimes you'll be lighting to 
duplicate natural light, and other times you'll be lighting to convey emotional 
truth, irrespective of natural light. No single setup can serve all your needs.

So this is all well and good, but right now you're feeling stuck with lighting your 
small movie with what you've got: three guys and four lamps. Don't despair. 
There's no reason you can't use some version of all the techniques I've talked 
about or that you can't avoid the pitfalls I've warned you against. Use shadows 
for effect and eliminate shadows that are ugly. Remember source lighting; shoot 
the same room with different “imagined” sources of light. Get to work and screw 
up. You will; it's not hard. (The desire to frontlight will be irresistible.) And pay 
attention to how your work looks, on the set and on the screen. Many, many 
ways of lighting are good, even more are bad, and way too many are ugly. Don't 
make anything ugly.
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You will want to know something about handling equipment. Of course, you're 
a DP, and DPs don't have to put up lights or set flags; that's why you have a crew. 
But there are some good reasons for knowing this equipment and being able to 
use it.

First of all, if you know how the equipment works, and now and then show that 
you can use it, you will gain the respect of your crew. They will always be happy 
to know that you're not afraid to get your hands dirty—you don't think you're 
“above” them or too good to do the kind of work they do. Just being able to 
set a flag indicates that you know at least as much as they do and therefore you 
have a kind of moral right to be in command. It's one thing to get hired to be 
the boss; it's another to earn your crew's respect so you don't have to order any-
one around. You will be able to run the set just by asking politely for  specific 
jobs to be done.

Another reason to know the equipment is that you will be able to tell at a glance 
whether the crew you have is capable of doing the job. Sometimes you've got 
a new guy (this always happens, but it will happen more when you, too, are 
beginning) and you'll want to help him out or get another one of the crew 
to show him how to do the job. Sometimes you will have gotten stuck with 
 someone who knows nothing and can't do the job, and really should be fired. 
You hope your gaffer and key grip will notice and tell you, but they don't know 
who hired that person. What if she's the director's cousin? If they badmouth 
her, they might get fired. So you need to be able to suggest getting rid of her and 
 hiring someone who is qualified.

The more you know how to handle equipment, the better able you are to  suggest 
a specific solution to a problem on the set. Most of the time you won't have to; 
your crew will know what to do. But occasionally you will want a job done a 
specific way. If you know how to work the equipment, you can tell your crew 
what solution you want, and they'll respect it.

Learning the hardware
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And don't be afraid when you're just starting to take on jobs as a grip or an 
 electrician. Not only are you making money (we hope), but you're getting 
 experience on a set, you're meeting people, and you might learn something. 
Many of the best DPs have put in time on the grip and electrical crew. It broad-
ens their knowledge and adds to their appreciation of the job.

The list of specialized grip and electric equipment is almost endless. We're not 
going to think about that. We'll concern ourselves with the most basic tools 
and procedures. First of all, safety matters more than anything. The cinema-
tographers union has a motto: “No shot is worth a life.” We all know this, and 
we've had to bring it up several times as some of our members, for whatever rea-
son, have been killed on the job. Don't get hurt, and don't let others get hurt. 
In some ways, this is heavy industry. And there's always equipment being used 
in  precarious ways, equipment that can cause serious harm if something goes 
wrong. Don't forget that because of the artistic nature of the business, every shot 
and setup is being done for the first time. To an extent, routine will keep every-
one safe, but the novelty of each setup forces you to think carefully all the time.

So wear gloves. Any grip or electrician handles dirty, sharp, heavy, and some-
times electrified equipment. Fingers don't grow back, and sturdy work gloves are 
your first line of defense. You don't have to buy the $60/pair kind; you can get 
perfectly serviceable gloves at the 99¢ store.

And don't wear open-toed shoes (sandals, flip-flops, etc.). Toes also don't grow 
back. Most people on the set wear athletic shoes, and most of the time that's fine. 
If you're lifting or hauling heavy things, you might want to wear work boots.

You want to have and carry a couple of tools. Everyone needs a knife, and many 
crew members always carry Leatherman-type multitools. Everyone needs a flash-
light. It's often good to have a screwdriver, and you can buy a good 4-in-1 inex-
pensively anywhere in the country.

The basic tool for lighting is the lamp. You should be familiar with the basic 
look and parts of a Fresnel spotlight, the workhorse fixture of the business. 
Figure 22.1 shows a Mole-Richardson 2K.

Lamps go on stands. Remember a few things. Always put a sandbag on a 
stand. Once you've placed the lamp, bag it so it won't fall over. If it's big, 
use a couple of bags.

Righty-tighty, lefty-loosey. Say that a few times—out loud and with an 
 audience. You'll feel foolish, but you'll remember. There will come a time 
when you're trying to loosen a nut on a stand. It won't budge, and you'll be 
thinking, “Maybe this is a reverse thread. Maybe I'm just going the wrong 
way. Maybe.…” Stop! If you want to loosen it, turn left (counterclockwise). 
If you turn it right, you'll be tightening it. The exceptions are few and far 
between.

When you've got your light up and mounted, you'll probably want to 
control the light with a flag or a net. It's a good idea to train your grips 

Figure 22.1
Mole-Richardson 2K.
Photo courtesy of Mole-
Richardson Co.
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 automatically to bring a C-stand, a flag, and a sandbag to place by every lamp. 
It'll probably be needed. Figure 22.2 shows a C-stand with a gobo arm. So one 
more time:  righty-tighty, lefty-loosey, and sandbags.

I want you to know something about basic electricity. You should be able to 
wire a standard Edison plug, and it's good to know how to repair the wiring on 
a lamp. I suggest you practice wiring a plug with scrap wire and an old plug. 
But do not use anything you've wired unless you get taught and you have your 
work checked out by an electrician. Electricity is too dangerous to mess with. 
Figure 22.3 shows a  standard Edison plug.

If you can, find an electrician to show you how to handle and wrap a stinger 
(what civilians call an extension cord). This may be the fastest way for you to 
set yourself apart from the rest of the new kids. Once you know how to wrap it 
correctly and you do it, you save yourself and everyone working with you a lot 
of time and trouble.

Figure 22.2
C-stand with a gobo arm.
Photos courtesy of Matthews Studio Equipment.

Figure 22.3
Standard Edison plug.
Reproduced by permission of FilmTools®.
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Okay, we get it: less lighting, no frontlight, maybe back cross light. How else can 
you deal with a scene? Well, you can try turning off all the lights in the room—
movie lights and work lights—and then turn on one light and see what it does. 
Move it around until you like the look. It will suggest something to you. It may 
suggest that you need a lot more light. Or it may say, “Hey, this single source 
looks interesting. How can I get it to show what needs to be seen?” It's rare to be 
able to get away with only one lamp, but add your lights one by one—don't set 
up a bunch all at once—so you can see the effect of each light. You will probably 
need fewer lights than you first thought.

Another approach, particularly on location, is to look at the natural light in a 
place. (If the natural light is banks of fluorescents, or if you're on stage, this may 
not tell you anything except to start from scratch. But remember the film All 
the President's Men. The Washington Post newsroom is a classic of imitating one 
look—fluorescents—with tungsten lamps, a totally different animal.)

What does the normal, existing light in a scene do? Take a naturalistic approach. 
What does the light do naturally? What does it want to make your set look like? 
And then, being perfectly realistic, how can you fake it? The existing light should 
give you clues as to the mood of the place, which may be the reason the director 
chose it. It certainly gives you clues to light so the scene won't look “lit.” I know 
that seems perverse, but you will find that it's easier to convince the audience of 
the truth of your story if there are no obvious clues that it's “lit.”

What are some obvious clues? These can be hard shadows, brightly lit corners, 
shadows on the wall, or rimlight everywhere. Showing a light source in a scene 
and having your light coming from a different direction isn't a good thing. Most 
of these factors can be useful in some situations, but they're specialties. Looking 
at the light as it is will help you to avoid these clues and keep them from being 
problems. Working with fewer lamps will help you as well. The fewer you work 
with, the more control you will have. You will be able to see right away where 
unwanted light or shadows are coming from. It's easier to correct with fewer 
lights. And stand back and take a look at the scene as the lights are going up. You 

Why We Light
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may see something you like before you've had 
all the lights up that you thought you wanted.

When you look at the scene, you'll want to judge 
how it looks on your recording medium. I have 
used various contrast filters like those Tiffen and 
other manufacturers make as contrast viewing 
glasses for cinematographers (Figure 23.1). The 
idea is that the viewing glass darkens the scene 
and takes away some color, so you can judge 
more easily where it's overlit or where the shad-
ows are too dense. It's a good tool, but I find 
I prefer to view the scene in two dimensions. 
That's one reason many DPs light through the 
viewfinder. You see the image with one eye—
monocularly, 2D—on a ground glass that itself 

is a flat surface. I have also used Polaroids; they are no longer available, but you 
can get a Fuji film if you like this tool.

I would shoot 3200-speed black-and-white film. It abstracted the picture for me 
by being in black-and-white, by its flatness, and by a very high contrast. I could 
look at the scene without the distraction of the work on the set going on, and I 
could judge whether I needed more or less light anywhere. Cameras and film for 
these Polaroids (the kind Stanley Kubrick and John Alcott used) are harder to 
come by today (Figure 23.2).

Another excellent form of previsualization of your scene is a digital still camera. 
In fact, most advanced digital cameras allow you to set ISO and shutter speed 
(1/50 second) to correspond to the film you're using. You can shoot a still and 
look at it immediately on the LCD display of your camera. Or you can download 
it to a laptop and see a large image of your scene. Many DPs will return to this 

image later and manipulate it in Photoshop or a similar program 
to come close to the precise color, contrast, and density they want 
in the final film. It's then easy to e-mail the manipulated shot to 
the timer or colorist. He's got a precise reference to use to make 
your dailies look exactly the way you want.

While we're talking about dailies, let me remind you always to use 
a reference for the timer. I use a gray card. Most labs have a gray 
card or a color chart that they will be happy to give you. After the 
scene is lit, put the gray card in the key light, expose it as you plan 
to expose the scene, and shoot about ten seconds. The timer can 
use the card as a reference to set up his printer lights or the settings 
on the telecine. You may want to light the card separately when 
it's difficult to put it in the key. In that case, use your “white” light: 
your neutral light, the color temperature that will give you a shot 
without coloration on the gray card. It's best to light it to key, but 
as long as it's properly exposed, the exact f-stop doesn't matter. 

Figure 23.1
Viewing glasses (aka viewing filter) color #2.
Photos courtesy of The Tiffen Company.

Figure 23.2
Polaroid 110A Camera for lighting.
Reproduced by permission of Michael 
Joachim.
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One way to help the timer is to have an assistant hold the card so we see skin in 
the frame, and the timer has a skintone reference. Check with your timer/color-
ist before you start the project. Some prefer a gray card, and some prefer a color 
chart. Yours may have a specific chart she likes to use. If so, get one and use it. 
You're buying insurance that your dailies will look good.

When you're lighting, you've got control of the characteristics of light: quality, 
quantity, angle and direction, and color. Let's talk about the quality first. You can 
have hard or soft light, direct or indirect. Each choice makes a statement, evokes 
emotion. Hard light tends to look artificial. Look at any film noir—Out of the 
Past is a great one. It's easy to see that most of the film is shot with hard light, light 
that's not diffused or bounced, and that this allows great specificity in placement 
of the light. But it also has an extreme directionality; it looks “sourcey”—in other 
words, you can tell that it's been lit and see where the light is coming from. A 
lot of recent films, especially those going for a realistic story, will use soft light. 
American Beauty is a good example. In almost every scene, you are not aware of 
the presence of lamps; there's light, but it is soft, so it doesn't advertise its pres-
ence. These two films provide a great example of direct versus indirect lighting. 
In Out of the Past, people are lit, and there is obviously a lamp set to illuminate a 
character on a specific mark in the set (Figures 23.3 and 23.4).

Figure 23.3
Levels of lighting (film noir lighting). Jane Greer and Robert Mitchum in Out Of the Past, shot by Nicholas 
Musuraca, ASC.
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Often soft light is used as a shorthand for nondirectional light, but this isn't 
necessarily so. Indirect light will almost always be soft light, since it's not really 
possible to have indirect hard light. But soft light can be directional. A great 
example is Kinoflos. With these fluorescent lamps, the light is soft (at least to 
a degree) and can be aimed to specific places, thus being directional. It is also 
a standard technique to put diffusion in front of a hard light (Figures 23.5 and 
23.6). It thus stays directional, but it is softened.

Figure 23.4
Illusion of natural light. Annette Bening, Kevin Spacey, and Thora Birtch in American Beauty, shot by Conrad Hall, ASC.

Figure 23.7
Frieder Hochheim, the inventor 
of Kinoflo.
Photos courtesy of Kino Flo 
Lighting Systems.

Figure 23.5
Kinoflo fixture.
Photo courtesy of Kino Flo Lighting  
Systems.

Figure 23.6
Kinoflo lighting subject.
Photo courtesy of Kino Flo Lighting  
Systems.
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When light is bounced, it can be slightly directional, but almost all bounced 
light is indirect. That is, it comes from a given direction, but because the light 
waves scatter, the directionality of the light is not perceived as much as it is with 
hard light.

Bouncing is a great tool. You can bounce using any light source. An advantage 
is that lamps that would be terrible as direct lighting—too harsh, not enough 
control—will be fine as bounce lights. For control there is nothing as good as 
Fresnel lights (the standard movie spotlight, invented by Mole-Richardson in 
the 1920s).

You will be considering the direction of light. Where is it coming from, and at 
what angle? We are used to seeing things lit from above—we evolved with the 
sun, after all—and the majority of your lighting will be placed at least slightly 
elevated. It's best always to consider a justifiable source of light. Is there a win-
dow? Would there be a light fixture at some point? Audiences tend to react 
unconsciously to a justification for a light source. If there's nothing on the set or 
in the picture, you can make up your source. Just pretend that there's a  window, 
a lamp, a fire, and so forth just off screen. Light from there, and your scene will 
look good. If you do something to identify the “source,” such as putting a cutout 
of a window frame made from cardboard in front of the lamp, you may con-
vince the audience of the actual existence of a fictional source.

All light has a color—that is, a characteristic wavelength. Mostly we're concerned 
with color balance, keeping the source light compatible with the film stock we're 
using. Or if we're doing electronic work, keeping a consistent white balance. But 
colors have a place in creative cinematography.

The most common use of color is blue to simulate daylight when contrasting it 
with warm tungsten light or moonlight and orange to simulate the sun (when 
contrasting it with cool daylight) or tungsten light. They work as accent colors 
contrasting with the “white” light of a scene. If you're shooting a day interior, 
tungsten balanced (3200° K), letting in some daylight will make the areas hit by 
the daylight look blue. Likewise, if you're shooting a day exterior lit by the sun 
(5600° K), having a powerful tungsten light inside suggests the warmth of  electric 
light. Often we will use tungsten for night interior, and to have some accent light 
on the exterior, we will use a light with some blue gel on it. The  interior is 3200° K, 
normal “white” with tungsten balanced film, and the  exterior is blue, giving us 
a bluish exterior at around 4000° K.

You will also be concerned with the amount of light, and that is usually a 
 question of exposure, covered in the next chapter.
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It seems to me that how we expose film is one of the great nightmare beasts 
to aspiring cinematographers. Exposing video and HD seems easier; in fact, 
it looks as though you can just glance at your monitor or LCD display on 
the camera. True, you can get a somewhat acceptable picture that way, but you 
don't know how to expose, and you don't know what you're doing when 
you light.

It always pays to know what you're doing and why you're doing it. You know 
that you're not lighting for illumination; you're putting music on the film. 
You're  setting time, mood, style, and emotions. You have to think about how 
the shot is going to look, and you need to understand exposure to do that. You 
will quickly find that hit-and-miss-lighting, relying on a monitor to balance and 
adjust the lights, will take longer than lighting conventionally. And producers 
and directors will look unkindly on your taking a lot of time. And don't forget 
that occasionally you will have to “light air.” You're just not always going to have 
the luxury of a cast and a set before you start.

Look at the extremes of lighting styles. With film, the good old conventional 
way, you as the DP light knowing what you want your key to measure and then 
you balance by eye. With video (the progenitor of digital), there is no DP. The 
lighting director sets up lights, metering to make sure they're within the  contrast 
range of the system, and the engineer sets brightness (puts on the stop). In both 
systems, the guy in charge uses a meter. In film it's most often an exposure 
meter; with electronic it's usually a foot-candle meter. The big secret is that 
these two meters do the same thing: They read the light falling on the scene to 
be shot. A foot-candle meter reads foot-candles (lux in the metric system). It's 
a measure of light falling on a surface, and that's all you need to know, unless 
you want to work with foot-candles, in which case you need to know how many 
foot-candles are necessary for a given exposure. For example, Figure 24.1 shows 
Kodak's table for exposing 5219 (7219). Figure 24.2 is General Electric's idea 
of a foot-candle.

exposure
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There will be some difference in your lighting between film 
and digital. The major questions are contrast and range. 
Relative to film, all digital cameras except the highest end 
will not handle extremely bright and extremely dark areas 
of your shot as well as film will. That means that you must 
make sure that the brightest area is only, say, four stops hot-
ter than your key (where you set your meter) and the darkest 
area is only three to four stops under key, if you want to hold 
detail. You will know the range of film after having done the 
“Emulsion Test” exercise (Chapter 24a). You can and should 
perform the same test with your digital camera, and it will 
tell you whether you can hold detail in an area of the shot 
four stops over key or if maybe you can get away with only 

three stops over. You will also have done the “Contrast” exercise (Chapter 24c) 
to see how your  particular film or chip shows contrast, how much or how little 
detail it holds, and what looks flat and what looks too contrasty.

With that knowledge you have an idea of how to light for whatever medium 
you use. Then you need to remember that digital, as an electronic medium, can-
not handle anything that is “too bright.” What is too bright? Once you have 
reached 100% of your digital camera's exposure, anything brighter will “clip.” 
That means there is no picture at all. It is not like extreme underexposure where 
no picture at all means a black, featureless area. Clipping looks like a hole in 
the picture. It is white, but not the white of a bright subject. It is the white of too 
much information for the chip to handle, and so it, again, looks like a hole. You 
can get away with minor clipping, as in bright specular reflections (from a car's 
surface, say), but any moderately large area looks like hell. You must set your 
exposure so that “nothing”—that is, nothing except small spots—is over 100%. 
Thank goodness we have the zebras to tell us when we reach 100%. (Zebras are 
indicators that can be set to show in an electronic viewfinder. Cameras allow 
one or two settings. The zebra—diagonal lines—shows up when the exposure 
in a given place in the frame exceeds the percentage you've set. Many people use 
70% for skin tones and 100% for too bright. I prefer 50%—for faces—and 100% 
to warn me when I've clipped.)

In some cases—such as the sky—we have large bright areas in our picture. The 
only way to avoid clipping is to stop down (toward larger numbers, smaller 
apertures) far enough to bring the sky under 100%. The downside is that you 
may be underexposing other areas of your frame. You have to add light to them 
or selectively filter out the sky. A very useful tool is the polarizing filter. It cuts 

Figure 24.2
General Electric's  
“foot-candle” advertising 
novelty.
Reproduced by  
permission of Schenectady 
Museum and Suits-Bueche 
Planetarium.

Figure 24.1
Foot-candle/stop table.
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out about 70% of the light overall, and limits the light reaching the sensor or 
film to parallel waves. The effect is to darken the sky without darkening the rest 
of the picture. But its use is limited to sunny days, and it's less effective if it's not 
at 90 degrees to the sun. There are graduated filters that theoretically let you dim 
the sky without affecting the rest of the picture, but they have a line where the 
filtering stops, and unless you're in a desert, something always goes above that 
line, and it's visible in your frame, and any illusion of reality flees.

So for electronic imaging you really have to add light. Unless you have large 
lamps (12 K HMIs and bigger), you won't have any artificial light that can com-
pete with the sun. You can use reflectors and bounce cards. Reflectors are best to 
redirect sunlight and then to be bounced off a white card. If you can get a bounce 
card in sunlight, that will work. But bounce cards are usually only good for tight 
shots. For wider work, I will use a 20 × 20 frame with Griffolyn—a kind of silver 
or gold reflector—on it to bring up the unlit area by one-half to one stop.

Okay, you're on the set, and you need to know how to deal with the light. What 
color is it, how much of it is there, and what's the range between the bright and 
dark parts? If you're on a stage set, it's about 95% likely that you'll be using 
tungsten lights. You'll use tungsten-balanced film, and any other color of light 
(whether from a light source with a different color temperature or from gels on 
lamps) will be an accent.

While I'm on tungsten, here's an interesting fact. 
Tungsten light is conventionally described as 3200° 
K, but I always use a color meter. I like to check the 
lamps on my sets. I have rarely found a tungsten 
lamp that is up to 3200° K. The best I've seen was 
at Mole Richardson. Larry Parker (the head of Mole, 
a passionate and reliable source of lighting informa-
tion, and a helluva nice guy) brought out a new light: 
brand-new housing, new and clean mirror, new and 
clean lens, new bulb. It measured 3150° K. Now that's 
not much of a difference; even the most sensitive 

Figure 24.3
Zebras in viewfinder.
Reproduced by permission 
of www.EyeFish.tv.

Figure 24.4
Griffolyn on frame. 
Photo courtesy of 
Matthews Studio 
Equipment.
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 recording material would consider that close enough to 3200° K. But that was 
a brand-new lamp. Most lamps are old, dirty, and not in prime condition. Even 
the most enthusiastic best boys don't clean their lamps every day, and that's 
what's needed. And although quartz-halogen lamps don't darken and change 
temperature as they get old, if they're dirty they're going to lose temperature. 
The usual standard for studio tungsten lights is 2900° K. I've found this by mea-
suring them, but here's another way to know. Kinoflo makes fluorescent tubes  
that are perfectly balanced to color temperature. They have 5600° K (daylight), 
3200° K (tungsten), and 2900° K (warm tungsten). If you use the 3200° K 
tubes with most tungsten fixtures, the Kinos will look blue. I've done it for effect, 
and you can see it with your eyes. Kinoflo saw this early on, and brought out  
their 2900° K bulbs, which match tungsten lights  perfectly. Then there are 
 household bulbs. Tungsten, yes, but usually around 2700° K,  sometimes lower.

This talk about color temperature, while fun, is also to introduce the idea of 
using a color temperature meter. With the digital revolution, the use of color 
temperature meters has diminished somewhat. They're available on eBay now 
for a fraction of their original cost. The idea is that since digital cameras can 
white balance to almost any wavelength of light and give you a good picture, no 
one needs color temperature meters anymore. I think there's some worth to this 
argument for still photographers. But I think that cinematographers still have 
good reasons to own and to use color temperature meters.

Relatively few cinematographers use or have used color temperature meters. In my 
experience working with other DPs, it has seemed to me that they simply took 
the nominal color temperature of the main light source (3200° K or 5600° K), 
used the appropriate film or conversion filter, and didn't worry about it. This 
approach has worked fine. At least since the major shift to color in the late 
1960s, labs have been able to modify small problems in color to make the pho-
tography look natural. Today, with the preponderance of even film-originated 
projects getting an electronic finish, the vast capabilities of electronic finishing 
can correct or adjust any color variation in the original.

I will still argue for the use of a color temperature meter in order to know what 
you're doing. Here's the situation: Almost all film stocks and most digital cam-
eras have a tolerance for mixed light—light of different color temperatures in the 
same shot—that would have seemed like a fantasy 15 years ago. Given this, there 
is less need to gel (with color correction filtration) lamps or to filter cameras. 
But again what we're aiming for is not just a decent picture. We're trying to make 
something meaningful, and to do that, we have to know what we're doing.

One way I was alerted to the lower than 3200° K temperature of movie lights 
was by looking at my printing lights. I like to have the lights around 30 to 33. 
(You can refresh your memory about printing lights in Chapter 37.) I was on 
one film consistently getting lights for interiors lit with tungsten like 31-30-24. 
That's 31 Red, 30 Green, 24 Blue. That meant the blue-registering layer of the 
emulsion was thinner than the red and green layers. In turn that meant that it 
was being less exposed. Why? I cudgeled my brain, and all I could come up with 
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was that the lamps were deficient in blue. I checked the lamps, and as I've said, 
they were mostly around 2900° K. On my next picture, I had an enthusiastic 
gaffer who loved working with the color meter. He took the meter, and had his 
crew correct every lamp we had to either 3200° K or 5600° K (depending on 
what light we took as white). In some ways that film has my favorite photogra-
phy because it has all its light sources color-balanced.

What I believe happens with too little blue is, strangely, more a problem with 
focus than with color. Or I should say sharpness. The blue layer appears to me 
to be the layer with the sharpest image. I have come to this conclusion through 
playing with color film. I have shot it through color separation filters, R, G, 
B, one at a time. Color separation filters are designed to let through all the 
 wavelengths of light that expose a given layer in color film and only those wave-
lengths. So what I did, in effect, was separate the color film into three different 
monochrome films. Red is by far the softest layer. You may be able to notice 
some of this effect yourself in commercial movies. There will often be largely 
red light used for party scenes or some kinds of action. Look closely, and odds 
are that the scene will be softer than the rest of the picture. I won't guarantee 
it, because there are many ways to give your scene a red look, but I have seen 
it. The green layer is the next in clarity, and the blue has the best image on it. I 
could speculate on why this is, but that's not what I'm writing about, and that's 
not what you're interested in. You want to know how to do good cinematogra-
phy. I'm saying that making sure your lamps are all color correct is a good way 
to start.

You already know that you will find every sort of lamp made by GE on any given 
location:

Sun 5600° White or blue
Tungsten 3200° (2900°) White or yellow
Cool white fluorescent 4800° or so Bluish with a green spike
Warm white fluorescent 4000° or so Slightly bluish with a green spike
Sodium vapor ∼2600° Very yellow-brown plus green
Mercury vapor ∼5000° Very blue-purple plus green plus 

ultraviolet

You want your shot to look good. Maybe you can just let all the lights go; it has 
been done, most successfully in The American Friend, shot by Robby Müller, but 
there's a good chance that you're going to have two predominant colors fighting 
it out, and that's not a pretty picture. (Pun intended.)

To balance the different sources—at least to get close—you can gel the lamps, 
filter the camera, or both. Gels are what we call the plastic filters (originally gela-
tin) that are made to go on lamps. Originally for the theater, now they come in 
both theatrical colors and color-temperature correct versions. There are CTB—
color temperature blue—to cool off lights (to a higher color temperature—I'm 
sorry about the terminology) and CTO—color temperature orange—to warm 
them up (to a lower color temperature). There are gradations in each of them—
1⁄8, 1⁄4, 1⁄2, and full—so you can create any degree of color shift you want. I will tell 
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you right now that CTB does not convert tungsten to daylight. You need at least 
1¼ CTB to do that. And to know how much to use, you need a color meter.

As I have said, plenty of DPs have shot films over the years without using a color 
meter. But you'll have more control if you use one. Let's say you've got a day inte-
rior. There are practical tungsten lights all over the location, and you want to use 
them. There's only a little sunlight coming through the windows. So you figure 
it's easier to gel the windows than to gel all the lamps. That's a good thought. 
Besides having to modify fewer sources, gelling lamps blue cuts the amount of 
light from them in half. You can't afford that unless you have a lot of big lights 
and a generator to power them. So you put CTO on the windows. Now here you 
have a chance of doing some creative work. Instead of trying to bring the sun-
light to the same color temperature as the tungsten, if you leave it slightly blue, 
you give a cool and distant look to the exterior, separating it from the interior, 
and simulating the way our eyes register daylight when we're in a tungsten-lit 
area. So you use ¼ or ½ CTO, you bring the exterior light closer to the interior 
so your media don't have to deal with a giant discrepancy, and you've actually 
lowered the (very bright) intensity of the exterior light a little, so it's easier to 
balance the light levels.

You use the color meter to determine the colors of the tungsten lamps and the 
daylight, and you put up the gel accordingly, checking to see that it gives you the 
difference you want. You can get a rough indication by eye, but the film or chip 
will always be more sensitive to the difference in color than your eye is.

You also want to use the color temperature meter when you're confronted with any 
gas-discharge lamp: fluorescent, mercury vapor, or sodium vapor. Besides being an 
odd color, each has a discontinuous spectrum (the sun and tungsten lamps have 
continuous spectra). So what colors exist are in spikes, not a continuous flow. You 
can use the color temperature meter to find out the Kelvin degrees of the light 
source and use the two buttons—for blue/orange and green/magenta—to deter-
mine a light's distance from a standard. You can use charts to adjust the color 
temperature (available from gel manufacturers), or you can use different gels and 
combinations placed over the sensor of the meter to get the result you want.

Continuum Spectrum

Emission Line Spectrum
Hot Gas

Figure 24.5
Continuous and 
discontinuous spectra.
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Remember I said you could use filters on the lens? Well, if you shoot tungsten 
film outdoors, you always use an 85 filter to remove the excess blue in sunlight. 
You can use an FLB (for tungsten film) or FLD (for daylight film) on the  camera 
to remove the green from fluorescents. There's no standard, either in filters or 
gels, for working with mercury vapor or sodium vapor lights, although Rosco 
makes a nice gel, Urban Vapor, that simulates the look of sodium vapor lights 
when it's put on a tungsten or HMI source.

Using a color meter instead of just using the standard gels as a one-size-fits-all 
solution lets you know precisely the differences you are establishing between 
your light sources. It gives you a basis for lighting the set as you have previsual-
ized it. Since your eyes will accommodate to any different color of a light source 
and see it as “white,” the meter helps you to stay honest, to remember what 
color you are using as dominant on the set. And using the meter allows you to 
shoot the gray card, the reference to the timer or colorist, with light of a precise 
wavelength. You know what that is, you know its relationship to the colors of 
light on the set, and you have a clearer idea of how you want the shot to look.

The predominant color of the shot, like so many other things, you can “fix in post.” 
It's true, and it's been possible for years, even photochemically and even with 
the old, less sensitive emulsions. We've all done it, either premeditating it or 
making the best of a bad situation, when we don't have the material to correct 
the color in the camera. You may not have had a chance to scout a location—it 
had to be added at the last minute—and it's nothing but fluorescents. You have 
no minus green gel (the standard to take out the green spike), you're hundreds 
of miles from the nearest source, and you have to shoot. So you shoot, you—
your assistant—make notes on the camera report, and you trust the timer/color-
ist to make the dailies look good. It seems easy. Why not do it all the time?

Because it's not a good idea. First, you have to have that scene color corrected 
at every stage of postproduction; that takes time and money. It's not that much, 
but the producer will notice, and he'll blame you, and you'll have a hard time 
getting the next job. Second, if you want to adjust the color in the scene, you 
have limited yourself by already having added a lot of magenta (same as elimi-
nating green) and not leaving room to do more in the green/magenta area—
without spending too much time and money.

If you're Roger Deakins, these caveats about time and money don't have to apply 
to you. You're working on big-budget movies, and you have a terrific track record. 
But for you and me, the workers in the mine, no one cuts us any slack. It's bet-
ter to think ahead, to solve problems in advance, and not have to be putting out 
fires all through postproduction. Besides, “We'll fix it in post!” is a well-known 
joke on any set just because everyone knows how much it's going to cost.

Now, say you're using a digital camera. There are a few things you will need to 
deal with that do the same things as your adjustments to film. You won't have 
to concern yourself with different film stocks. Any media you use will record 
the picture as you define it. Of course, you will want to white balance to the 
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 dominant light in the scene. If it's mixed daylight and tungsten, decide what 
look you want. (Do you want daylight to be “white”? Then the tungsten will 
look orange. Is tungsten “normal”—white? Then the daylight will look blue.) 
You may want something in between so the daylight is bluish but not too blue 
and the tungsten is warm but not too orange. So remember: When you white 
balance, you're telling the camera what “white” light is. No light source is really 
white, of course; it is really the neutral color or light for you.

Now, if you call sunlight (5600° K) “white,” then anything lit by tungsten (3200° K) 
will look sort of orange. What if you want the sunlight to be cool but not white 
or real blue? You can white balance either by getting both sources to illuminate 
the same white card, or—better—you can use a colored card. A blue card will 
make light warmer, and an orange card will make the picture cooler. It's a mat-
ter of complementary colors. You'll remember that when you work with film, 
you have to think positive/negative, and you realize a bright light—to get a bright 
area in the picture—gives you a dark space on the negative. It's the same thing 
with electronic. You have to think of complementary colors, and you remem-
ber that shooting a card of one color will give an overall look to your picture of 
the complementary color. The camera will try to read your card as white. If it's 
blue, the computer in the camera will remove some blue from the record of the 
scene. Removing blue is equivalent to adding yellow or orange. Voilà! You've got 
a warmer picture. Vortex Media (http://www.vortexmedia.com/), a great resource 
for electronic imaging, makes a nice set of white balance aids called warm cards. 
A full set includes several shades of blue; it also has some green cards you can use 
to remove the green from a location lit all by fluorescents.

Then there's exposure. With electronic cameras, you face a situation similar to 
film cameras in that daylight exteriors are a lot brighter than artificially lighted 
interiors. (I bet you guessed that already.) With film, we use a slower speed film, 
or we use neutral density filters in front of the lens. The neutral density filters 
(NDs) cut down the amount of light reaching the film, so we can use a lower 
f-stop so we are not faced with light so bright it will overexpose the film.

When you're working electronically, you usually have NDs built into the camera. 
They're controlled on the sides of most cameras by a dial, and they're calibrated 
differently from the way conventional filters are. NDs are made in gradations 
of .1, from .1 up to as high (and dark) as the manufacturer wants. Most com-
monly we use three NDs: ND.3, ND.6, and ND.9.

And the way we talk about NDs is weird: We call them “enn dee three,” and so 
on. Do not say the decimal point. And then you'll be working hard on a show, 
and some joker is going to say, “Give me a 30 neutral.” Huh? Okay, sometimes 
the NDs are written as ND.30, ND.60, and ND.90 instead of ND.3, ND.6, and 
ND.9. So some DPs will call out the 30, 60, or 90. You know it can get boring on 
the set, and having different names for things is one way to liven it up.

Each three-tenths of a gradation equals one stop, so you have an easy conversion 
of your exposure. You can either open one stop from your meter reading or you 
can set your meter to an ISO half of normal (ISO/2 = one stop). In video and 
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digital cinema cameras, the NDs are usually stated as reciprocals of the filter fac-
tor. Thus, 1/2 ND (camera terms) equals a Filter Factor of 2, which equals ND.3, 
which in turn equals 1 stop.

It's complicated either way, but I think the electronic system of notations is worse. 
(Yes, no one asked me.) They're made for autoexposure anyway, so most users 
don't care what they're called. Since you're setting your own exposure manually—
you're an artist, right?—just make yourself a cheat sheet to make your life easier. 
A friend of mine, a cameraman named Matt Irwin, worked it out. Here it is:

1/2 ND = FF of 2 = ND.3 1 stop
1/4 ND = FF of 4 = ND.6 2 stops
1/8 ND = FF of 8 = ND.9 3 stops
1/16 ND = FF of 16 = ND.12 4 stops
1/64 ND = FF of 64 = ND.18 6 stops

Now, you can use NDs in front of the lens, but you may run into another sit-
uation. Most sensors are extremely sensitive to infrared light (IR). Ordinarily, 
there's no problem; infrared is a relatively small component of the light. But 
when you cut down visible light with NDs, you're not cutting down on infrared. 
The infrared becomes proportionately greater, and it will mess up your picture. 
Some cameras have filters or circuitry built in to compensate for this problem, 
but with many, you'll need to add an infrared-cutting filter. Tiffen, for example, 
makes a combination ND and infrared-cutting filter (http://www.tiffen.com/pr_
infrared_filters.html).

Working with gels on lights and playing with color temperature are the same as 
working in film. It's just that you have decided what the camera is balanced for 
(white balancing), not the folks at Kodak or Fuji.

Okay, you know what color temperature your lamps are. You know what you 
consider “white” light (the neutral standard from which you work when you do 
effects with color). You're ready to start lighting. And I bet you have your expo-
sure meter all ready. Is it hanging around your neck? Every meter I've ever bought 
comes with some kind of cord or chain to hang around the neck. I've seen some 
guys deal with this, but very few. I find that when it's around my neck, the cord is 
too short to put the meter where I want it. Or it's too long, and it swings around, 
getting in my way and probably hitting something and breaking. So the first thing 
I do is get rid of the cord. The second thing I do is get a case I can wear on my 
belt. A few meter makers—Spectra is the only one I can think of—give you a hard 
leather case with the purchase of a meter. All the others give you at best a thin vinyl 
case that protects against nothing. You're going to have your meter on your hip; 
it's the most convenient way to carry it, and makes it easy to get to. And you have 
to protect the meter. It's fairly expensive, and besides it's no good to you if it's not 
reading accurately. I always have a hard leather carrying case with a belt loop on 
it. Sometimes you can buy these; they're a custom item and not always available. I 
have made my own, which isn't hard if you have the time and some clamps. Ever 
since I had my spot meter pop out of the small joke of a case the manufacturer 
provided, I have used a case with a positive latch that will protect me from bumps 
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and weather. I once wore two meters through 12 hours of rain in the High Sierras. 
The cases were a little worse for wear, but the meters were in good shape.

Whether you buy a new meter or get one used, you want to be sure it's reading 
accurately. If you can trust the manufacturer to make a good meter, I think you 
should be able to trust it to have it correctly calibrated when you get it. But don't. 
Even if it's new, and certainly if it's used, have it checked and adjusted if nec-
essary. The one place I know, the place that Hollywood cameramen have been 
using for years, is Quality Light-Metric, 7095 Hollywood Blvd, Suite 550, Los 
Angeles, CA 90028-8903; 323-467-2265; Fax: 323-874-0421. Send it in, and it 
will be back in a week. I've worked with meters that had gone off accurate cali-
bration. Thank goodness my gaffer always carries a meter. We check them at the 
beginning of the show to see that they read the same (within 1⁄3 of a stop). And 
we talk about the stop all the time. Any discrepancy is a red flag, and we check 
the meters. I always carry at least one extra meter (just in case); that's usually a 
good reference. If two of the three meters say the same thing, we figure that's cor-
rect, and I'm sending in my inaccurate meter the same day.

Let me tell you a little about buying meters. There are two general classes of 
meters: incident and reflected. You will be using an incident meter. A reflected 
meter has no use on a movie set except for a specialized kind: the spot meter. I 
own a reflected meter, but over the years I have acquired a lot of meters I don't 
use very much. A reflected light meter reads light reflected from an object and 
tells you what stop to use to render that subject middle gray (also 18% gray, the 
middle of the scale from black to white as measured for a given ISO).1 Using 
a reflected meter and measuring a white card and using the f-stop it gives you, 
you will get a picture in which the white card is gray. Using a reflected meter 
and measuring a black card and using the f-stop it gives you, you will get a pic-
ture in which the black card is gray. You can begin to see that you'll have trouble 
from shot to shot. If one shot is mostly bright, the reflected meter will give you a 
stop that darkens the brightness to gray. If one shot is mostly dark, the reflected 
meter will give you a stop that brightens the darkness to gray. Everything goes to 
the gray, but a given subject—say, an actor—will be a different color or shade, 
depending on his surroundings.

This kind of work will get us fired fast. What do we do? We get an incident meter. 
An incident meter reads the light falling on a subject; it then computes (or lets 
you compute) the stop that will render an 18% gray card as 18% gray. For what-
ever light level in the scene, an 18% gray card will always look the same. This 
implies that any subject, given similar lighting conditions, will look the same. 
And this guarantees that from shot to shot your actors will look the same. Of 
course, they will be highlighted or shadowed, depending on your lighting. But 
if they are lit the same, they will reproduce the same tone, irrespective of their 
surroundings.

1Check out http://en.wikipedia.org/wiki/Exposure_meter for more information on how 
meters work.
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What kind of meter should you get? You should get an incident, but now there are 
two classes of incident and several manufacturers. The classic meter is an analog 
meter, designed in the 1930s and 1940s. Since the 1980s there have been digital 
meters. DPs who have been in the business for a long time still tend to use analog 
meters. Most younger ones use digital. I leave it up to you. Each has its advantages 
and failings. The analog meters all have a mechanism that is similar to a mechan-
ical watch. There are springs and other delicate elements to the mechanism; if 
you drop the meter, it's almost always broken or at least out of calibration. Some 
analog meters are direct reading (they show you the f-stop without your having 
to work the disks on the meters that are mechanical computers), but most are 
not. But analog meters are often more compact, and they do not need batteries. 
This last fact is the reason I always have a backup analog meter. Digital meters 
must have batteries, and they tend to be  physically larger. But they can be used 
in any light situation (analog meters require  inserting a slide to cut down light 
for exterior use). They are direct reading: Once you set parameters—ISO, shutter 
speed—the reading you get is the f-stop you use. However, the settings disappear 
each time the battery is removed. I take out my batteries at every wrap. I don't 
know when I'll use the meter next, and I don't want the battery compartment to 
get corroded from an old, leaky battery. And they all have buttons that are easy to 
hit accidentally, buttons that change your settings and can screw up your expo-
sure. So always check the  settings on the digital meter before using it.

The companies still manufacturing analog incident meters are Spectra and Sekonic. 
Both are descendants of the original Norwood meter from the 1940s; the Sekonic 
is an older design. Either works fine. When I started in the  business, you were not a 
professional unless you had and used a Spectra. I worked with one man who used 
a Sekonic, but he had 30 years of experience, and no one was going to mock him. 
There are other analog meters around, but most of them do not have a setting for 
1/50 second shutter speed, the standard at 24 fps. The standard still camera shut-
ter speed is 1/60 second; it's only 1⁄3 of a stop difference, but why annoy yourself 
with either the discrepancy or the need to adjust for it every time you work?

The manufacturers of digital meters for cinematography are Spectra, Sekonic, 
Kenko, and Gossen. There may be others, but I have not come across any. For 
some reason I have never seen anyone use a Gossen meter. They have a good 
reputation but no presence in Hollywood. Kenko took over the Konica/Minolta 
line of meters a few years ago. The Minolta digital meter was the first one to be 
used in Hollywood, and many cinematographers who adopted it in the 1980s 
and 1990s still use them. I imagine the Kenko is similar, but again, they're not 
in common use here. In fact, the old Minolta meter may be the most common 
digital meter now used; you can usually find them on eBay. The Spectra, com-
ing as it does from a long line of meters made for cinematographers, is particu-
larly easy to use. It has good ergonomics and doesn't have a lot of unnecessary 
options. The relatively new Sekonic L-758 Cine is a combination incident and 
spot meter. The combination is very attractive, since you have to carry only one 
meter. It works well, and Sekonic has been  making great reliable meters for at 
least 50 years. Sekonic makes several  similar models for still photography, and 

Figure 24.6
Digital meter showing 
buttons.

Figure 24.7
Sekonic L-398A Studio 
Deluxe III.
Reproduced by permission 
of Sekonic©.
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you want to be sure to get the Cine model. Again, it's a matter of shutter speed. 
I don't think you can go wrong with any of these meters.

Now you're on the set, you've got your calibrated meter, and you're going to 
light. I see a lot of novices, and I see them holding their meters with a death 
grip, brandishing them like a totem, and measuring everything in sight—with a 
frightened, querulous look on their faces.

Back off on the metering. What you want to do is decide what's your key. The key 
is the main light and probably what lights the most important thing on the set, 
what you want the audience to pay attention to. Set that light. Meter it. Is it rea-
sonable? Reasonable means does this stop seem like a good one for this scene? 
And what's a “good” stop? That's what the DP—you—likes. Laszlo Kovacs once 
said he liked to light interiors to an f/4 so he could use a long zoom inside if he 
felt the need. Many TV shows when I was an assistant lit to f/3 (1⁄4 stop deeper 
than f/2.8) because we used zooms that were f/3 at maximum aperture. I like to 
shoot at around f/2.5 (1⁄3 stop under f/2.8) because it gives me some depth of 
field and yet it usually allows me to use practical lights and keep them looking 
natural. I once worked for a DP who liked to shoot at f/1.4 or whatever widest 
open was on the lens. We assistants called that WFO.

You will find a stop that seems congenial to you. It will no doubt be different 
for different shows. If you have a musical comedy, you'll light it brighter to 
a higher stop to carry all the movement in focus. If it's a mystery, you'll light 
to a wider stop to allow a shallow depth of field to provide some uncertainty.

And now, light to f/2.8. It's a good stop; all the lenses except some zooms will 
open that wide, and you can use relatively less light (and therefore power and 
heat) than a higher stop requires.

Set your light. Have the lamp operator flood it and spot it so you can get an idea 
of its coverage. Set the center of the light on the subject. You'll find the center by 
spotting and putting the hot spot on the subject or by using a gaffer's glass,2 look-
ing through it at the light, and telling the operator where to aim it. Then measure 
the light. You have the choice of pointing the hemisphere on the meter toward the 
light or toward the camera. All the books say point it toward the camera. This way 
you get the light falling on what you will see, and you will have an accurate and 
consistent exposure. I have found that this is true for black-and-white photogra-
phy, which was the dominant style when these meters were invented. But working 
in color, I find that pointing the hemisphere toward the camera tends to give me 
a slight overexposure. I prefer to know what I am  getting from the light; that way I 
can decide to make where it falls middle gray, or not, as the case may be.

From this point on, put away your meter. Yes, it's a fabulous tool, and it may be 
your worry beads, but once you have the key adjusted, everything else relates to it. 

2A gaffer's glass is a very dense filter. When you look through it, you can see the center of the light 
without hurting your eyes. Several companies make very nice and very expensive glasses. Or you 
can use a dense welder's glass, which is fairly cheap at your local hardware store.

Figure 24.8
Spectra professional light 
meter (P-251 Classic).
Reproduced by permission 
of Spectra Cine, Inc.
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It is likely to be the brightest area in the shot, but not necessarily. Put in your other 
lights and fill and adjust them by eye. You will have done an exercise to show you 
contrast ratios (Chapter 24c). You won't want to trust your eye at first, so measure 
the  intensity of these other lights where they fall on the scene. Do one at a time, and 
calculate the ratio it gives you. You will know what ratio you want; make sure you're 
getting it. Then try to commit to memory how it looks. This is a process of training 
your eye so you will eventually be able to light entirely by eye and be accurate.

An exposure meter is essentially a very simple tool. You hold the meter in the 
light. You read what the meter says either with a needle on a scale or from an LED 
screen. You put that f-stop setting on your lens. You shoot. It can really be that 
simple. Both film and professional chips are made so well today that if you are 
anywhere in the ballpark with your exposure, you will get an image—maybe even 
a pleasing image. So if you're new and the idea of exposure terrifies you, loosen 
up. You may screw up, but you probably won't ruin the movie. And you'll learn.

Mistakes can be, and have been, made. The easiest is to let your meter go out of 
calibration. It doesn't happen easily; I've had meters that haven't needed adjust-
ment for years at a time, but if they go off, you might not notice. So check your 
meter against other meters and have it checked regularly at the factory or at 
Quality Light Metric.

It's easy to get the settings wrong. With an analog meter, you must read the  needle 
on the dial, take that number and put a pointer against it, and finally go to a third 
indicator to find the stop. It's easy to read wrong or to set the wrong number 
against a pointer. It's also easy to accidentally move the ISO setting while you're 
doing all this calculating. With the direct reading Spectra, you won't have that 
problem. A slide calibrated for a specific ISO goes in a slot behind the  hemisphere. 
As long as you have the correct slide in, you read the f-stop without any interme-
diate steps. This may be one of the best features of an analog meter.

Digital meters all have buttons that must be used to set ISO, shutter speed, and 
sometimes other parameters. These buttons are intentionally easy to reach, but 
they can be hit or pushed accidentally very easily. They'll reset your meter; if you 
don't check at every reading, you run the risk of following a mistaken reading.

Of course, there are other, simpler ways of screwing up. You could have the wrong 
ISO on your meter because the wrong film was loaded. You think, “But who could 
be so stupid?” Don't be mean. I have a friend who as an assistant once loaded sev-
eral magazines with a slow film instead of a fast emulsion because the labels on 
the film cans were identical. You probably won't experience that circumstance, but 
it's easy to misread any label. You and your assistants need to establish routines—
like putting big homemade labels on cans—to make it impossible to make that 
mistake. Another friend, who working for the first time with a DP, automatically 
switched from fast to slow film when the company went outdoors after shooting 
an interior. Much to his chagrin, the DP wanted to keep using the fast film. It was 
his good luck to find out after only a couple of shots; he was doing the conven-
tional procedure—fast inside, slow outside in day—but he was assuming the DP 
was working that way. By now you know not to assume—ever. Always talk to each 
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other. Tell your assistant what stock you want to use, and make sure he checks with 
you whenever he's going to go to a different emulsion.

Using filters opens up a Pandora's box. Many filters need to be compensated for 
on the stop. If you don't know that a filter is in or the assistant forgets that he's 
put in a filter, your exposure will be off. This too is a matter of metering. Usually 
what I do is to figure the compensation for all the filters in terms of stops to be 
opened; then I convert that to a changed ISO, which I enter on my meter. It's 
simple: Every time you cut an ISO in half, you are indicating a situation that is 
one full stop less sensitive. Here is an example: In an identical lighting situation, 
ISO 500, stop f/4; ISO 250, stop f/2.8. Now it would be possible to have ISO 500 
film that you want to use outside, where it's much too fast for the normal range 
of f-stops (1.4 to 22) at 1⁄50 second. And the ISO 500 films are balanced for tung-
sten, and of course we're now in daylight. I first put on an 85 filter to remove 
the excess blue from the sunlight; it holds back 2⁄3 stop, so the ISO goes to 320. 
Then I know I want the film speed around 40.3 To reduce the effective speed of 
the film, I have to keep some of the light from reaching it. We use neutral density 
filters. Neutral density filters are gray—they have no color effect at all—and are 
calibrated in tenths. Three-tenths equals one stop. An ND3 (one stop) puts me 
at ISO 160, ND6 at ISO 80, and ND9 at ISO 40. Voilà!

What if your assistant doesn't put on the filter and you've compensated for it? You 
will have a badly overexposed shot. What if she puts on the wrong filter—say, an N9 
when you wanted an N6? Then of course you're underexposed. To try to eliminate 
this problem, it is industry standard for the assistant to put a label on the camera 
left side of the matte box to indicate what filter is working. When I was an assistant, 
I had a bunch of 1-foot-square pieces of plastic that I carefully labeled for every filter 
with press-on letters, and I put Velcro on the back of them and on the matte box. 
Now there are even companies that make these labels, neatly engraved and in dif-
ferent colors. It's possible that the assistant will still forget something, but if you fol-
low this routine, you will always be looking at the matte box to check on the filters, 
and you'll often ask the assistant what the filters are as a reminder to double check. 
Again, screwups are possible. I know one assistant who put a gelatin filter behind 
the lens, forgot about it, and put the same filter, glass this time, in front of the lens. 
The film lost two stops and was severely underexposed. Nothing is foolproof.

As I said, you'll always get a picture no matter how you meter. But we've spent 
this whole book trying to get a more precise understanding of ways to do things 
so we can have full control over the photographic process. Let's apply that to 
metering, since the stop you put on the lens is kind of important.

Everyone meters differently. You can read in American Cinematographer maga-
zine about different camerapeople discussing film speeds (ISOs). One will say 
he thinks the film is faster than the ISO 500 the manufacturer gives it; he calls 
it 1000 ISO. Another will say the same film really is an ISO 320. (And the same 

3How do I know? A rule of thumb says that the correct exposure in bright sunlight is f/16 at 1/iso sec. 
The shutter speed on the camera is 1/50 sec, so I know I could shoot at f/14 (1⁄3 open from f/16) 
if my ISO is around 40.
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 situation occurs in rating electronic cameras. Many manufacturers will indicate 
an ISO equivalent rating for the camera. It's an equivalent because there's no 
international standard for rating the speed of digital cameras. But DPs test them; 
just as with film they'll often say a camera is faster or slower than the maker 
says.) So are all of them nuts?

Maybe, but not necessarily. The speed rating for a film is arrived at by careful labo-
ratory testing according to standards set up by the Society of Motion Picture and 
Television Engineers (SMPTE). It's not a matter of opinion. A certain amount of 
light exposing the film for a fixed amount of time yields x density; therefore, the 
film is rated at ISO XYZ. But everyone works differently. You will have shot an 
emulsion test (Chapter 24a). Part of the reason to do this is to learn how the sys-
tem of film + you + laboratory + timer works and how the film looks best. If you 
shoot that test with an ISO 500 film and find that the results are best at one stop 
overexposed, then you will effectively be calling it an ISO 250 film. It may be due 
to your personal taste, but it is more likely a result of the way you meter. Depending 
on how I hold my meter, I can easily get results up to one stop off plus or minus. 
What's important is not that you conform to the manufacturer's rating but that you 
are consistent in the way you hold your meter and in the way you judge what read-
ings it gives. As long as you are having a consistently exposed film that has a good 
density (the lab can read the density and let you know), you're in good shape.

I previously mentioned contrast ratios, and I said I would talk about the use of 
spot meters. A spot meter is a reflected light meter with a telephoto lens and a 
narrow band of acceptance so it can read the exposure of an arc as small as 
1 degree. Since it's a reflected meter, it will tell you what stop to use to get a ren-
dering of your subject at 18% gray. So you don't use it to set exposure, but you 
can use it to see the relative brightness of different areas on the set. And since it's 
a little telescope, you can read these areas without going to them; you can stand 
right next to the camera.

I use my own understanding of Ansel Adams's Zone System with the spot meter. 
I'm not going to try to explain it here. It's valuable to know, and you should read 
his book, The Negative, to get an understanding of the Zone System. For our pur-
poses, the system divides possible exposures into ten zones, each one stop apart. 
Zone V is 18% gray, Zone VI is “skin tone” (Caucasian skin), Zone 0 is black, and 
Zone X is white. His system is based on sensitometry, the science of measuring 
the sensitivity of photographic materials. I recommend that you learn something 
about sensitometry, but not here. Read Kodak's Basic Photographic Sensitometry 
Workbook (http://motion.kodak.com/US/en/motion/Education/Publications/
index.htm). Adams uses the zones to determine where he will put the exposure 
of his still photographs. I use the idea of the system to tell me the ratio of light to 
dark in a scene. I know that the incident reading of the key has given me a stop 
that will reproduce an 18% gray card as 18% gray. And I know that the spot meter 
will tell me how to make anything else 18% gray. I take the readings from the spot 
meter, and I can tell how much brighter or darker than key an area is.

Say my key is f/2.8. If I put an 18% gray card in the key and read it with the 
spot meter, I will get a reading of f/2.8. If I read a bright area of the set and get 
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a reading of f/8, I know that is three stops brighter than key. If I read a shadow 
area and get f/.7, I know it's four stops under key. I can do two things with this 
 information. I can adjust the contrast of the scene up or down, and I can make 
sure the lighting has kept the frame within the possibility of keeping a good 
image on the medium. Anything can happen now, but you've prepared yourself 
pretty well. Now it's time to get out there and shoot. Good luck.

24a • Lighting exerCise #1 • emuLsion test

When you're shooting an actual movie, this is part of your prep. I do it every time I start 
a project, and so should you. Even if you're shooting digital, you need to know how your 
picture is going to look. The idea of the test is to see how the film or chip you're using 
responds to light. It also tells you how it relates to your lighting and metering. As I've 
said, some cinematographers like to rerate the ISO of their stock to accommodate their 
ways of lighting and metering or the way the lab and timer/colorist treats the picture.

I freely admit that my test is adapted from the one described by Steven Burum, ASC, 
in Reflections, a book I highly recommend. If you look at the article, you will see that 
I have changed all the lighting instruments. Burum had access to plenty of large 
lights; I didn't, and I don't expect that you will. You can use any lamps you want, but 
you must have the setup bright enough to allow for over- and underexposure.

Set up two pieces of card or fabric, one very black and the other very white, as the 
background. Have two subjects, one in front of each color. Seat them enough in front 
of the background so they don’t throw shadows on the background. Place an 18% 
gray card in front of the subjects. Light the setup evenly to an f/4 or f/5.6.

Here are some things to remember:

1. It's good to have the two subjects as different in skin tone and hair color as 
possible so you can see how the film will show these extremes together and see 
the difference in the effect of backlight on different hair color.

2. You can use anything for the black and white backgrounds. I use highly absorbent 
black velvet and white felt. The velvet shows detail only at the greatest 
overexposure, and I'm interested in extremes. The felt is fairly nonreflective so I 
don't have distracting specular reflections. I have found that it's also a good idea 
to have pieces of black and white showcard in the background. They are similar to 
what you will encounter in smooth surfaces.

3. Make sure the gray card is close enough to the camera to be read easily and far 
enough away to be in exactly the same light as your two actors.

4. If you can include slates in the frame, good; but I find I don't have the space.
5. The frontlight doesn't have to be soft light, but I find it's easier to get an even 

coverage if I use a large source(s) through diffusion.
6. Run enough footage so you have time during dailies to examine the picture for all 

the information you can get from it.
7. The precise over- and underexposures are up to you. My first test is three stops 

over and three stops under.

To get a finer sense of how the film works, I would take the exposure I like best, 
establish that as normal, and shoot a test in 1⁄3 stops, one stop over and under.
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(Continued)

What You should Learn from this exercise
Here are some major points:

1. Notice how the film looks in the one-light print. The over- and underexposures 
in these tell you how your picture will look when parts of it are over- and 
underexposed. You can take for granted that any film handles overexposure better 
than underexposure. But how much detail is there in the overexposed take? Is 
there detail in the bright areas? Likewise, the test will tell you how much detail you 
will retain when you have areas of underexposure.

Remember, you will always have areas of under- and overexposure in a given 
frame; not everything can be up to key, and you wouldn't want it to be. You can 
begin to learn how much latitude you have in the film and how much is pleasing 
to you. If something looks like a horrible mistake, maybe it will work as an effect 
in a certain kind of movie.

2. Look at the timed print. You can see how well the film can be printed, how it can 
be “saved” from bad exposure. One or two stops over and one stop under can be 
made to look almost as good as a print from a correctly exposed negative. But you 
will notice that there is slightly less detail in the highlights of the overexposed take. 
Likewise, you start losing detail in the shadows of the underexposed take. In the 
two- and three-stop variations, you see what loses detail quickly and what holds at 
least some information.

3. A telltale problem can be the look of blacks in your picture. They need to be 
“thick” so they seem solid, but not so dark that they lose all detail. (Assuming 
you don't want a featureless black area, which you may.) Blacks that are too thin 
we generally call “milky” or sometimes “smoky.” This happens because of the 
negative/positive printing process. When the entire shot is underexposed, the 
negative is thin. Light goes through it easily to the print material. As a result, to 
make it look “correct,” very little light is used to print the film. But that means so 
little light is exposing the print stock that in the clear negative areas, which are 
the blacks, there's not enough light to expose the print stock fully. Hence, thin, 
milky blacks. Of course, this thinness is true for the whole frame, but it's most 
noticeable in the blacks.

A few points are very different for digital shooting. The first thing you notice is the 
danger of clipping and how quickly that happens in bright areas. The next point is 
that digital cameras tend to dig into the shadow area and show detail that film hides. 
You can see that things you might get away with in film—like running cable in dark 
corners—may well show up when you shoot digitally.

Since there is no ISO standard for the speed of a digital camera, the manufacturer 
gives an equivalent speed. Before you do any tests, you have to make sure this is 
correct. Set up the camera pointing at a gray card. Put on the autoexposure function, 
and let the camera set its stop. Then use your exposure meter to read the card. Adjust 
your ISO settings on the meter until it gives you the same stop as the camera did. The 
ISO you land on is the basic equivalent ISO for the camera. You'll start with that and go 
three exposures up and down.

24a • Lighting exerCise #1 • emuLsion test—Cont'D
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24b • Lighting exerCise #2 • DireCtion oF Light

This is the first of a series to show you how to make use of the qualities of light. Use 
a camera, tripod, and 1 light source (I like to use a 650W Fresnel). Shoot the following. 
To evaluate directionality of key light, shoot a medium close shot:

1. Front
2. Back
3. Side Left
4. Side Right
5. 3/4 Front Left
6. 3/4 Front Right
7. 3/4 Rear Left
8. 3/4 Rear Right

Then add one bounce light (Try a 1K Fresnel with beadboard or Fomekore). To evaluate 
the effect of fill light:

a. Repeat (from the previous six shots) 1, 3, 5, and 7, and add fill light (use two light 
sources).

2. Back

7. 3/4 Rear Left

5. 3/4 Front Left
6. 3/4 Front Right

1. Front

CAMERA

SUBJECT

8. 3/4 Rear Right

3. Side Left 3. Side Right

Figure 24.9
Light placements.

FILL 4

FILL 5

KEY

FILL 2

SUBJECT

CAMERA

FILL 1

FILL 3

Figure 24.10
Fill placements.
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b. Vary the amount of the fill light to create different ratios:
1. 2:1
2. 4:1
3. 8:1

When setting your fill, use this rule: Each stop up or down equals a doubling or halving of 
light. So a 2:1 ratio means one stop difference between the key and the fill. Set your lens 
stop to the key. For example, if the key reads f/4 and you want a 2:1 ratio, set the fill so it 
measures f/2.8. I find that you will get a better look with a bounce fill; use a white card and 
bounce the fill light off it. And an easy way to do this set of exercises is to set the 2:1 ratio 
first, and from then on leave the key and the fill in the same places. You can then adjust the 
fill by putting a double scrim in the lamp or a double net in front of the lamp. Each double 
should reduce the light by ½ (check it to be sure). So, in our example, with one double on 
the lamp, the fill would read f/2, and the ratio would be 4:1. (It's 4:1 because f/2 is two 
stops down from f/4, and each stop down is ½ the light. ½ × ½ = ¼.)

What You should Learn from this exercise
The first thing you will notice is that it's confusing to meter the light when it's coming 
from different directions, especially from the back. Try it with the meter pointing from 
the subject to the camera, and try it with the meter pointing to the light. You will get 
very different readings and very different effects.

You will notice next that you don't know what the ratios are. For simplicity, let's call 
it the ratio of key to fill. For 2:1, the key is twice as bright as the fill. As noted in the 
preceding directions, since each stop is equal to doubling the light, there should be one 
stop separation between the key and the fill, such as key = f/4, fill = f/2.8, and there 
will be two stops difference for 4:1 and three stops difference for 8:1. It may surprise 
you to see how flat 2:1 is and how 8:1 is dramatic but not overwhelming.

And you don't know where to put the fill. Here's a chance for more improvisation. Most 
cinematographers will place the fill either directly from the camera—that is, frontally—or 
at a position 180 degrees from the key. Try those positions. Do you like the way they 
look? Would you be happier with the fill at a 45-degree angle to the camera? Some 
people will put the fill on the same side as the key. I think this is pointless, but maybe 
you will like it. There cannot be a right or wrong for this technique. What's right is what 
you like and what you think best fits the film you're shooting.

You will learn to light by eye, and the way you learn is to train your eye consciously. 
Setting ratios by meter and memorizing the way they look will give you the ability to set 
ratios by eye. You'll notice that the result on film or on digital is more pronounced than 
it is to your perception by eye. This, of course, is a consequence of the fact that all 
recording media are less sensitive than the eye and consequently look more contrasty.

24b • Lighting exerCise #2  • DireCtion oF Light—Cont'D

(Continued)

24C • Lighting exerCise #3 • QuaLitY oF Light

Using the same setup as in exercise #2, shoot the following:

1. One high-contrast shot, one low-contrast (two shots; same subject, same framing)
2. One silhouette, one semisilhouette (two shots; same subject, same framing)
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3. Hard and soft light setups, each with a 4:1 key to fill ratio. (One shot all hard light 
and one shot all soft light [two shots; same subject, same framing])

As in the first exercise, the pairs of still shots, you'll have to use your own judgment as 
to what is contrasty.

Silhouette is less subject to personal judgment. A real silhouette is a black cutout 
against a white background. You can vary this somewhat, but there should be no detail 
in the subject. The idea of the semisilhouette is to play with small amounts of detail 
showing in the face. This is, for example, a standard technique in film noir or to show a 
character with something to hide.

Hard light is direct light without diffusion. Soft light can be light through diffusion, bounced 
light, or a naturally soft source, like Kinoflos, directed at the subject, diffused, or bounced.

What You should Learn from this exercise
The effect on the audience is marked. The softer the light, the more it is usually 
perceived as natural. Hard light looks theatrical and dramatic. Contrast provides 
interest and three-dimensionality to the subject; high contrast tends toward the 
dramatic, and low contrast toward natural and peaceful.

What's important is that you find out what kind of light, what kind of diffusion, and what 
contrast you can make with different setups. You will find styles you like best and will 
want to use. You will also figure out how to create effects that will be useful in different 
dramatic situations.

24C • Lighting exerCise #3 • QuaLitY oF Light—Cont'D

24D •  Lighting exerCise #4 • Lighting the FaCe, 
the great LanDsCape

You will light and shoot a glamour portrait setup, testing the best light for the subject. 
Remember what you have been doing for the last three exercises, and think about the 
ways you can shape the light:

1. How do different directions and amounts of light work? You have at your command 
back, side (1⁄2 light), 3⁄4 front, 1⁄4 rear, frontal. What direction of key works best for the 
subject?

2. How does light vary in quality? Vary the amount of the fill and think about the 
contrast: Should the shot be high or low contrast? Should the fill smooth out 
shadows or just bring out the features?

Work with diffusion and bounce: Which works best for the subject? What do you 
prefer to work with? How hard or soft should the overall look be to bring out the best 
in the subject? Here are some characteristics of light to keep in mind for every setup:

Placement/direction (angle)
Distance from subject
Size/intensity
Hardness/softness
Color

Remember: Place one light at a time!
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Now it's time to shoot a project with a film camera on film stock. This will be 
the final exercise in the book and will call into play everything you've learned. I 
won't be telling you what to shoot. I told you long ago that I'm not going to tell 
you what subjects or stories to do, just how to do them. Here's the chance to fly 
on your own. I suggest you make a movie you will be proud of and think other 
people would like to see, but that's up to you. You might just be interested in 
personal expression, and that's okay, too. But remember: This is going to cost a 
bit of money, so it will be to your advantage to end up with something you can 
at least show to people to get a job. Do your best work possible, and in line with 
that, don't get in over your head by getting too ambitious for this first film proj-
ect. It's always better to do a small project well than a big project poorly.

The first thing you're going to need is an idea or script for this exercise. But 
you're a cinematographer. No one expects you to have ideas for scripts. Find 
a writer or director who has a script and offer to shoot their film. If necessary, 
entice them by offering to get all the crew and equipment and pay for the stock. 
That should be a very attractive offer. Or for the sake of this exercise, you could 
come up with a little idea of your own. Try to think of something that will allow 
you to use lots of the cinematic techniques we've been talking about in these 
pages. Remember, the less dialogue the better. They're called motion pictures 
because they move and because they tell the story in pictures. And dialogue is 
hard to do well. As a showcase for your cinematography no one is going to be 
overly impressed  looking at nothing but dialogue scenes.

Once you've got the project set you'll be going through all the steps we talked 
about in the preproduction section of this book. Even a small project requires 
preplanning. The first requirement you'll encounter is getting access to a 16 mm 
film camera. If you're in film school, that probably won't be a problem. If not, 
you will have to borrow or rent a camera. So you have to know something 
about 16 mm and super-16 mm cameras. By far the most popular 16 mm and 
 super-16 mm cameras are the Arri 16SRs. If you can get your hands on one, that's 
great. My school has several Aatons; our equipment manager got them because 

exercise: Shooting Your 
project on Film
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they're quieter than Arris. But both Arris and Aatons are expensive, whether they 
are new or old models. The great Arri S and M models were workhorses of non-
sync filming in the 1970s. They're still great cameras, and you can buy used ones 
for a pittance. If you're not recording dialogue, they'll be fine. If you are, you'll 
need a quiet camera and you'll need a sound recordist; they almost always come 
with their own equipment. If you're in school, you'll get your sound equipment 
from the school.

There are probably a lot of Éclair NPRs around; these are great cameras, but they 
have a tendency to get dirt in the gate. If you don't mind windup, spring-driven 
cameras, the Bolex 16s are good nonsync cameras. And, of course, there's the 
Bell and Howell Filmo, which was designed as a combat camera during World 
War II. It's so rugged it can be used as a weapon. Unless they've been converted, 
all the Bolexes and Filmos, all the older Arris (S and M), all the Eclairs, and 
many of the 16SRs and the older Aatons (LTR, XTR) will be regular 16 format, 
1.33:1. That's not a serious problem, but it's good to be aware of it. My recom-
mendation is to shoot with them, but imagine a wide-screen frame (1.85:1—
movie standard or 1.75:1—HD) while you're filming. If you can remove the 
ground glass and you have the nerve to try, you can use a very fine pencil to 
scribe the frame lines. Any of these cameras can be fine for your purposes. As 
long as you've got a camera that works and is good enough to have been used by 
professionals, you'll be in good shape.

Then there's the matter of lenses. It's important to have good lenses. If there's 
anything to splurge on, make it lenses; they make the picture. Most of these cam-
eras come with lenses made for them. Again, they're basically all good enough for 
your purposes. I want to encourage you to use prime lenses. Zooms are attractive 
to people, especially those on tight budgets, because it looks like you're getting 
dozens of focal lengths for the price of two or three primes. But zooms tend to 
lead to sloppy work. It's all too easy to put in a “tracking shot” that's just zoom-
ing. It's aesthetically repellent. And using primes will force you to think about 
the choice of lens focal length and the precise placement of the camera.

Beware the Canon Scoopic camera, which has a built-in zoom and too much 
automation to give you control over the picture. You'll have to learn the basic 
handling of these cameras—loading, lens mounting, tripod mounting, and a 
few controls (on/off is important). You can get manuals for all of the cameras 
from the manufacturer, or you can go online to a number of places1 to buy 
old manuals or reproductions. An indispensable tool is David Elkins's Camera 
Assistant's Manual. It is, bar none, the best book ever written on the job of the 
camera assistant. It has threading diagrams and basic instructions for all makes 
of cameras in common use. Another great source is the ASC Manual, although 
it is both very technical and whoppingly expensive. Finally, you could look 

1Do a search or start with these:
http://www.butkus.org/chinon/on-line_manuals.htm
http://cameras.about.com/od/usermanuals/Digital_Camera_User_Manuals.htm
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into Verne and Sylvia Carlson's Professional Cameraman's Handbook, also full 
of diagrams and pictures and descriptions of cameras. Obviously, if you are 
at school or know someone with film experience, you could seek their help. 
Or if you can't do anything else, find a camera rental house and ask them to 
run you through the basics of the camera. A lot of great people work at rental 
houses, and I have always found them to be knowledgeable and generous with 
their help. Refer back to Chapters 8, 9, 11, and 18 for help with using this new 
equipment.

Next, you are going to need film stock. As I've said before (Chapter 10), it's 
not too complicated these days because you'll choose either indoor or outdoor, 
depending on the needs of your project. If you're really going to do this right 
and learn the most, you'll want to do some lighting. Access to lighting equip-
ment again depends on your resources—film school equipment, rental, make 
your own. You'll also need a light meter and need to know how to use it so you 
can determine and set your f-stop. You can begin to see that for this exercise or 
project you'll be putting into play pretty much all of what you've learned so far 
from this book. If you don't feel prepared, go back and reread.

Remember that it takes a lot of people to make a film. Don't worry about get-
ting a 100-man Hollywood crew, but don't try to do it completely on your own 
either. I'd say a minimal crew is six people plus the director: one camera assis-
tant for you, three grip/electricians, an AD, and a PA (or runner—someone you 
can cut loose from the set to do errands or handle emergencies). Up until now 
you've probably gotten by shooting by yourself and with a few friends. Now you 
want to graduate to a new level of professionalism.

So how are you going to get yourself a crew? Lots of people want to make mov-
ies. You can check Craig's List—for example, http://losangeles.craigslist.org/tfr/, 
which is the Los Angeles Craig's List and go to Jobs and then to tv/film/video/
radio jobs. Here is an example of a listing: 

Cinematographer (Southern California)
Date: 2010-07-30, 9:09AM PDT
Reply to: xxxxxxxxxxxxxxxxxxxxxxxxxx [Errors when replying to ads?]

We are looking for a cinematographer to work on an ultra-low-budget movie.
Day rates INCLUDING EQUIPMENT are $200.00 a day.
Filming from August 2nd to Sept 2nd with 10 days off in between in 
Palm Desert, CA.
PLEASE ONLY E-MAIL IF YOUR DAY RATES ($200) INCLUDE EQUIPMENT.
We also provide meals; accommodations (3 people sharing room); 
gasoline allowance to commute to Palm Desert. We also provide one 
grip person to help as gaffer and boom operator.
Please provide the package of lights, HD camera, and cinematographer 
for $200.00. Prove that you own it, please. DP promised he had 
equipment, but it didn't belong to him, now, a day before production, we 
found out that his DP friend got a gig and needed his equipment back.
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P . S.: Please only apply understanding that we cannot afford more than 
$200.00 a day.
P . S.: Please specify (tell the truth) the equipment you have. Don't think 
that you'll be able to convince me to rent because our budget is very low.
P . S.: E-mail us your reel.
Thank You.

Of course this person wants you to have your own equipment. Be careful of that 
kind of deal. Sometimes it's their way of getting equipment on the cheap, and 
they don't care about your work. But it may be legitimate; they could be  maxing 
out their credit cards to make an art film, and they need you as a collaborator and 
a sort of financier. In any case, don't go out buying equipment until you have a 
feel for what you like to work with and what equipment producers are looking 
for. There's no point to getting an old 16 mm camera if everybody wants to shoot 
super-16. There's no point to buying an HD camera that's too expensive for you. 
You've got to figure out how you can amortize the cost either by actually renting 
it or by getting jobs partly because you own equipment. And that means getting 
lots of jobs. Balance your acquisition of equipment so that the equipment either 
makes money for you or helps you to get jobs. Don't get saddled with so much 
expensive equipment that you have to work jobs that may be  morally or artisti-
cally repugnant to you just to pay off the cost of the equipment.

If there's a film school or film enthusiasts' organization where you live, check 
with them for possible crew members. If not, look for people who do jobs or have 
skills similar to film jobs: makeup artists and hairdressers, obviously; carpenters 
and construction workers for grips; electricians to light; antique store and thrift 
store owners for props and costumes; community theaters for actors, directors, 
lighting designers, costume designers, set designers, stagehands, stage managers 
(great ADs); accountants or bankers for producers; sports team coaches for ADs 
and production managers; and amateur photographers for the camera crew.

For this venture make sure you've got a script you like and a director you respect and 
get along with. You never know how good a movie is going to be, so just start with a 
congenial group. You're going to make great cinematography anyway, right?

Do a very short movie. I recommend five minutes or less. First of all, you're shoot-
ing film; the stock costs money, and so does processing and transferring it to  digital 
so it can be edited. Also, a very short movie can be shot without pain, difficulty, 
or long hours over a single weekend. Everybody has fun, no one gets overtired, 
and no one has time to make enemies. In Los Angeles I took part in a friendly 
competition called the 48-Hour Film Project, where groups of people get together 
and shoot, edit, and screen their films all in a 48-hour period. It's a lot of fun, and 
you'd be surprised at how good some of these movies turn out. Check it out. 

n http://www.48hourfilm.com/
n http://www.nytimes.com/2010/06/09/movies/09time.html
n http://www.sa48hr.com/
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These organizations hold competitions all over the United States, and you could 
meet people you'll keep as colleagues for years.

So shoot it, cut it, record some local musicians for the soundtrack, and show it. 
Find a place that can accommodate 50 or 100 people; everyone who worked on 
it will want to bring his or her family and friends. Make the show a big deal, and 
start looking right away for your next project. You're king of the world! (Okay, so 
it took James Cameron another 12 years to make another film, but that doesn't 
mean you have to.)

Now that the film is done, let's talk about what you will have learned from 
shooting it.

25a •  What You Should have learned From the 
Shooting on Film exerCiSe

You're going to show your work to a lot of people. Let's review screening room 
etiquette. (You've got no control over everyone else, but you can be polite and maybe 
get your main crew to be like you and set an example.) First of all, you never know 
who's in the screening room with you. It might be someone who could hire or fire you, 
so behave yourself. Look good. If someone in the room has worked on the film you're 
screening (and someone always has unless you're alone. Even then), don't make any 
comment on that person's work. No matter what, you're drawing attention to it, and you 
don't know if that helps or hurts. You are a nice guy or gal and you don't want to hurt 
anyone; or else you're not so nice and you just don't want to make an enemy who'll get 
even. Remember, just do as your mother told you to do.

Now, what are you going to see? Either you will love everything or you will hate 
everything. Almost everyone seems to fall into one of those two categories, at least 
at first. They're both wrong. Nothing is so cut-and-dried as great/horrible. Try to be 
nuanced in your reactions. Things will look different the next time you watch dailies, 
things will look different in the editing room, things will look different when the film is 
done. You can, however, look for a few points that are unambiguous.

exposure/lighting
n How's the exposure? Does it seem to be mostly correct or at least close enough so 

the density can be adjusted in post?
n How do the actors look? Are they attractive, or at least appropriate to their 

characters? Do you see a nice modeling to their faces?
n How is the contrast ratio? Is it too contrasty? Or is it verging on flat?
n Do you see distracting shadows? Worse, do you see a boom or a camera shadow?

operating
n Is the operating smooth? Is head room consistent? Do you lead the actors in the 

direction they're talking, looking, moving?
n Is the size of your lead consistent looking?
n Do you fall behind in the lead and have to catch up, or never catch up?

(Continued)
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n Do the pans and tilts work without being jerky?
n What do you think of the composition of the shots?
n Are they well composed and stay composed as the actors move?
n Are they beautiful, or at least pleasant?
n Did you accidentally show something that is not part of the scene, like a lamp or stand?
n Did you shoot off the set?

assisting
n Are the shots in focus? If you have zooms, the best you can hope for is that they're 

undetectable. If you can see them, do they start and stop smoothly?
n Is the speed of the zoom appropriate to the rhythm of the shot?

dolly
n How are the dolly moves?
n Do they start and stop in sync with the movement in the frame?
n Are they fast enough? Too fast? Smooth? Bumpy?

art
n Do the shots give you a sense of the emotion of the scene?
n Does it seem as though you have enough coverage of the scene?

You will be asking yourself all these questions and maybe more, depending on the 
particular circumstances of your shoot. (For example, did the polarizer hide all the 
reflections in the car windows? Did your car mount work without coming loose? There will 
be a million things that can go wrong, and you will be hypersensitive to every one of them.)

Remember your dailies etiquette: Be polite, say very little, give only compliments, and 
give them only when you're asked. There's plenty of time later to do a postmortem 
and to drag everyone over the coals. You'll do this privately, with the director and with 
individual members of your crew.

You can relax for a while after shooting and after dailies. During the film, you'll have 
new footage every day, but after the first day you should be less apprehensive about 
dailies. You will have fixed the obvious problems. Be careful not to change your methods 
of shooting too much in reacting to the dailies. It's important to stay consistent 
through the film. You've made your plans, you've practiced the craft, and you should 
be pretty good. You're not perfect, and you'll always find room for improvement. But if 
there's something big bothering you, think it through. Is the film consistently over- or 
underexposed? Don't change your lighting or metering. Call the lab right away. Find out 
how dense the negative is. It's possible that the timer or colorist is trying to “save” you 
by making the dailies look a certain way he thinks will please the producer.

Of course, you need to check with the lab if there are scratches or dirt on the film. 
The negative has to be inspected. You may have to go to the lab and look at it yourself. 
Even if you're not sure what you're looking for—you want to check negative density, but 
you don't know how—ask. For the most part, lab workers know their stuff, and they're 
happy to teach you and set you straight. After all, their reputation, as well as yours, is 
riding on the look of your film.

25a •  What You Should have learned From 
the Shooting on Film exerCiSe—Cont'd
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A particular problem I have seen in the last few years is a disappointing telecine 
transfer. Plenty of things can go wrong. You can forestall some problems by shooting a 
frame chart so the film is transferred as you framed it. And shoot a gray card for every 
scene; either the colorist will time the scene as you want, or you'll see by looking at 
the gray card that it's too light or too dark, or you'll see that you need to adjust your 
method of exposing the gray card. But the most common problems I have seen are 
excess video noise, which can sometimes look like film grain.

I can guarantee you that with any modern emulsion, properly exposed, you won't have 
visible grain. If it's there, either you metered and exposed incorrectly or the lab screwed 
up. You probably have a pretty good idea of the accuracy of your exposure. To be sure, 
again, go to the lab that processed the film. Ask them to read it on a densitometer. The 
readings they get will be an absolute indication of the adequacy of your exposure. Then 
talk to the telecine operator.

I have had mostly excellent relationships with colorists and with the companies doing 
telecine. But I know a lot of people, mostly starting out and mostly poor, who have 
tried to cut corners on telecine. In every case, their work has suffered. Sometimes the 
telecine company will not admit a problem and will not offer some correction. They're 
stuck with an unsatisfactory film. Don't let it happen. No matter how low budget the 
film is, there's got to be money for good technical work. If the producer insists that 
there's no money in the budget or she wants to go to a lab you know is cut-rate, you've 
got decisions to make.

If you feel the producer's attitude is typical of the way the film is going to go, and 
you can afford to, turn it down. You don't want to work hard and put your heart into 
something you'll be ashamed of. But the likelihood is that you won't have your choice 
of jobs. So you might as well take it and get some experience. Do the best you can and 
try to make sure your part of the film is done well. If it's a disaster, ask them to take 
your name off the film. Honestly, if it's that bad, it's unlikely that anyone will see it. But 
you never know.

However, if you decide to do this film because it has many attractive qualities, you have 
to shoulder the responsibility to get the best work you can from the lab and the telecine 
house. Go to them well in advance. Meet the owner, and get to know the staff who are 
likely to be handling your film. Most places will assign a timer or colorist. If you can meet 
several of them, find someone you like who seems sympathetic to your way of working. 
Specifically request him or her; after all, it's in the lab's interest to keep you happy. You 
never know: you might be the next Vilmos Zsigmond. Have coffee with your contact, buy 
him lunch, spend some time becoming more than a number or name to him. Find out what 
kind of instructions he likes to get. Does he like gray cards or color charts? Would he like 
to have e-mailed instructions for the dailies, or does he like to talk over the phone? Does 
he like getting stills you've manipulated in Photoshop as a starting point for the look? The 
more you do, the more likely you'll be happy with the dailies and with the film as a whole.

After the film is edited, you will have a final chance to tweak the look when you time the 
finished picture, whether photochemically or electronically, and probably with the director.

25a •  What You Should have learned From 
the Shooting on Film exerCiSe—Cont'd
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Hey, the shoot's over! Hooray! I'll bet you thought this day would never come. 
You've managed to get a good night's sleep for two days in a row now. You're 
 feeling human again. Of course, now you're getting nervous about your next job.

It's always this way. Even Oscar winner Jack Lemmon used to say he worried he'd 
never get another job. When you feel that way, it means you're really in show 
business. Luckily for you, you'll be called up in a couple of weeks or months by 
the director, who wants you to time the picture. Whether you've shot on film or 
digitally, timing is essential. Like cleaning up, it doesn't happen after the job; it's 
part of the job.

After the film is edited and the picture locked, you will work with the timer 
at the lab or the colorist at telecine to “time” the film. Timing, a term left over 
from earlier days, means adjusting the picture so the color and density are cor-
rect for every shot and consistent within the scene. (In the United Kingdom and 
some parts of the United States, it's called grading.) A great change can result 
from a small adjustment to the brightness of a lamp or the relative intensities of 
color. You'll go through the film shot-by-shot, often with the director present, to 
ensure the finished film looks exactly as you and she intended.

Timing is as important as preparatory discussions with the director when you 
decide on a look for the film. I have seen scenes shot in the summer be manipu-
lated in timing to look convincingly like a wintry landscape. That sort of extreme 
manipulation is unusual. But even small adjustments affect the audience's 
 emotional response to the film. Every artistic or practical decision made has an 
impact on realizing the director's vision. You can change a shot from one that is 
bright and simply gives the audience information to one that is dark and creates 
a sense of mystery.

Keep in mind the entire emotional and narrative thrust of the film. The  director 
has the final say, but you are the person who knows what the original inten-
tions of the cinematography were. You're the only one who knows exactly how 
the lighting was done to fulfill those intentions, and you can make or prevent 
changes that will alter the impact of the film.

Postproduction: timing 
and transferring
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Your first experience doing timing will be intimidating. You know what you 
want the film to look like, but how do you describe it in words? How do you talk 
to the timer (for brevity, I'll say “timer,” and you'll think “timer or colorist” from 
now on)? It can be tricky, no doubt about it, and you can get flummoxed when 
you hear the terms of art—midrange, crush blacks, and so on—that are  completely 
foreign to you.

Don't worry. To begin with, you're the customer. They want to make you happy. 
And your timer is an experienced technician; he knows what he's doing, and he's 
done it a lot. (I will have to tell you that you may get an inexperienced timer, 
and you may be screwed. It's often luck of the draw, but if you have a tight bud-
get and the producer made a deal with the lab to get a good price, it's likely that 
you'll be assigned the least experienced timer. Why should they give you the best 
when they've got work to do for a big company?)

Let's assume you get a timer who's as new as you are. You know how to deal with 
this: Don't try to impress her with what you know, and try to establish a good rap-
port with her. Of course, that should be your approach with the oldest, most expe-
rienced timer in Hollywood. If you try to act as though you know what's going on 
or try to play the great artist, most people will see through you and will resent you. 
But you're a nice person, and you wouldn't try that act (would you?).

Most people will be happy to talk you through the process, and they love to show 
you how their profession works. Use that, and ask questions. Use a technique 
that I've always followed and have been very happy with: Let the timer do a first 
pass on his own. Most timers will want to. They know how to make the gross cor-
rections, and can give you a look that's consistent at least within a scene. If your 
dailies are close to what you want (and if they're not, it means a miscommunica-
tion with the lab; look at Chapter 37), the timer will turn out a product close to 
your original intentions.

Then you and he will watch it together. You can talk about changes you'd like 
made—using common terms like brighter, darker, more blue, more orange—and 
you'll get another trial print to go through together again. The number of trial 
prints you get will depend on your producer's deal with the lab, but any lab will 
give you at least two prints before wanting more money.

If you're finishing electronically, you'll be in the timing suite with the color-
ist. Everything I just said about personal relationships holds true. One differ-
ence in an electronic lab is that the colorist can make changes as you sit there, 
and you can see them immediately. It's a lot faster, and can be more efficient. 
You and the colorist can go through several stages of adjusting the look of the 
picture, stages that would have taken days with a traditional photochemical 
approach.

It helps to have a vocabulary in common. When working photochemically, 
your talk will be fairly simple: lighter or darker, and more or less color, which is 
RGB (red, green, and blue, and their complements, cyan, magenta, and yellow). 
Your only other real control is whether to print on conventional film stock or a 
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 higher-contrast stock that gives thicker blacks. Both Kodak and Fuji make  different 
 printing stocks, and there's a difference between them you may prefer.

Electronics gives the colorist a very powerful tool, but it comes with more  jargon, 
both from engineering and the complexity of the process. Instead of density 
(lighter or darker), you have control over three areas of the image: the blacks, the 
gamma (midrange), and the whites. Blacks and whites make sense to anyone. 
You will need to use the term gamma, but don't confuse yourself with thinking 
about the gamma that defines the contrast of negative film. Just think of it as the 
middle exposures of the shot. You can raise (lift) the blacks, showing more detail 
but risking making your blacks milky. You can lower (crush) the blacks, making 
them denser and darker but losing detail. You can raise or lower the whites, but 
you must be careful about raising—brightening—the whites so much that you 
clip them (as in original digital photography, this is losing all detail and making 
it irretrievable). Midrange—gamma—is less intuitive. Most skintones will fall in 
the midrange. So you can lift or lower the midrange primarily to make the faces 
brighter or darker. It might be done as a correction to your exposure, or it might 
be a particular look you want.

Besides the speed of correction, your advantage in electronic timing is being able 
to try out different looks, see them immediately, and keep or discard them. The 
colorist will urge you to start with a standard scene that you two can correct to 
your satisfaction. He can then use that as a template for any similar scenes and 
as a general idea for the whole film. He'll know if you want faces to pop with 
brightness like fashion photography or to be dense and detailed like a docu-
mentary. All telecine bays have a frame store; the colorist will put one frame 
from each corrected shot in the store as a reference. If your eyes start getting 
tired, and you feel confused as to whether you're keeping the look consistent, 
you and he can refer to the frame store. Budget is, of course, a big consideration 
in telecine. Time in the telecine bay is very expensive; a lot of equipment has to 
be amortized, and the company has to make a profit.

In a conventional lab what you take away is a print, 16 mm or 35 mm, depend-
ing on your original. It's called an answer print; you've approved all the changes 
to it, and the settings are saved so that every print of your film from now on will 
look the same as your answer print.

When you telecine the film, you will ideally be going in with an EDL (edit  decision 
list) the editor has prepared. The lab uses this to find the parts of your original 
and put them together. All of this is in the realm of electronic data. When you 
are happy with the look of your film, you have many choices of the final media. 
You can pretty much narrow it down to tape or hard drive. There are several kinds 
of tape you can use, and of course there are choices of hard drives. The choice of 
tape is up to your producer and the postproduction supervisor. What you come 
out with is essentially a negative of the cut film, and it's used to make all the cop-
ies whether film or digital. Your interest is in keeping the best picture. You'll get 
it with the media that can retain the most information. It's up to you to push 
hard for the highest quality; at this point money is likely to be tight, but it's false 
economy to settle for anything but the  best-looking film.
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You're out there now. You've practiced your craft, you've met people involved 
in the business, and you've shot some film. You're going to be looking for your 
next job. How do you find it? Well, don't ask me! The only advice I have is that 
you should stay in touch with everyone you know in the business. Jobs come 
from connections—let's call it networking—and you never know who might 
turn you on to a job. Besides camera crew, directors, and producers, I've been 
recommended by grips, gaffers, assistant directors, prop masters, art directors, 
and script supervisors. I've also tried cold calls, but I can't recommend them; the 
return isn't enough to justify the time.

However you make the connection for that big feature, you're going to meet peo-
ple who say, “What can you do?” And you're going to show them. You're going 
to put together a demo reel. Don't worry if you feel you don't have enough mate-
rial. The truth is that the shorter the reel, the better. Its maximum length is five 
minutes. Even though a director wants to know how good you are, no one wants 
to watch a demo reel. This is marketing, and you have to sell your reel as much 
as you have to sell yourself.

And every reel is a work in progress, no matter how many times you've revised 
it. It's likely that you will always be shooting something that looks special or is 
exceptionally stunning. Every time you shoot a movie, think about what you 
might want to use from it for your reel. There's no guarantee that any technique 
will work best, but I've found a few rules it helps to follow.

First of all, go through all your work. I guess this brings up a point: Make sure 
you get high-quality copies of everything you shoot. It should be part of your 
deal, especially if you're working for little money or for free. High quality means 
the best copy you can get, easily duplicable, with the most information on it. For 
example, don't settle for a DVD; most DVDs will incorporate a lot of  compression 
from the original. Try to get copies of the master of the film or at least duplicate 
copies of the dailies of the scene you like most.

postproduction: putting 
together a reel
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Once you have the material, label it and store it carefully. Short of vaulting it in 
an old salt mine in Kansas, keep it dry, reasonably cool (60° F to 65° F, if you 
can), and out of direct sunlight. (Sunlight won't hurt, but it will heat up your 
material.) These conditions apply to almost anything—film, tape, solid state 
memory, and hard drives.

Go through your films. It's best if you've been able to get or make a viewing copy 
of the film. You can watch that over and over without damaging the  original. 
And you're going to watch it over and over. Make notes of scenes and shots 
you think are particularly good. Do they show off lighting, operating, composi-
tion, beauty, well-known actors? All of these are good reasons to pick them out. 
Think about transitions. If you have, say, a couple of good right-to-left moves 
from  different movies that would cut together and make a nice, kinetic, seamless 
 transition, that's impressive.

Definitely note all the work you consider the best looking. Then go through 
your notes and begin making a continuity. (My editor friends call it a “paper 
cut”; I just like to say that for the pun.) Anyway, write out what you think would 
make a good sequence for the reel. Think about these rules:

n Start with the best. A lot of the time that's all anyone will watch: the first 
30 seconds.

n Finish with your second best. If they get that far, you want to leave them 
dazzled.

n Arrange the rest so it makes a natural progression.
n Think of thematic sequences: action, scenic, and so on.
n Don't put in dialogue. Half the time the producers watch reels with the sound 

off anyway.
n Cut fast; there's less story to engage the audience than in the whole movie, 

but don't confuse them.

Group all the shots from one film together. There's some difference of opin-
ion here, and it's this: Do you put all the pretty shots together, then all the 
action, then all the night shots, and so on, like a picture book, or do you put 
little  movies on one after the other? I think everyone tends to look at a succes-
sion of shots as a sequence, and makes up a story whether a story exists or not. 
Take advantage of that. You've got stories there; use them, and your viewers are 
likely to get involved, feel the time is passing quickly, and have a more favorable 
 opinion of you and your work.

Now it's time to put it together. I am assuming you have an editing program at 
home. If you don't, it'll be easy to find someone who does. You don't need an 
editor, but it's a good idea, especially when you get down to a fine cut. Start by 
assembling the material in the order you've decided. See if you like it or if you 
want to rearrange it. When you have the order the way it works for you, do a 
second cut for rhythm. After you have that, it's time to get opinions. Remember, 
this isn't a work of art; it's a demonstration of the art you can make. Any smart 
person is a good test audience, but it's probably better to show it to people in 
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the business. And don't show it to everyone at this stage. Reserve some people, 
especially if you have some higher-up contacts in the business, so you can get 
fresh viewpoints for later versions.

You will want to put a soundtrack on in case your prospective employers do 
watch the reel with the sound on. This can be tricky. As I said, don't include 
dialogue—no words at all if you can make sense of the pictures without them. 
And you should be able to. You're a cameraperson, right? Use music you love. I 
have watched a lot of reels. I caution you against using popular music. First off, 
most of it has lyrics; your audience will listen to the lyrics, and it will distract 
them from your pictures. Next, be careful of using anything that might appeal 
strongly to one group; it's just as likely to offend another group (think rap and 
hip-hop). You may love it. I hate it, and I'm typical of my age group. Don't put 
yourself behind the eight-ball.

Here's a cautionary story. Years ago, I went to college in a town near where Rod 
Serling, creator of The Twilight Zone, had a summer vacation house. Rod was a 
wonderful man who wanted to give back some of the riches he had gotten from 
the business. So he offered to come by one day, look at our student movies, and 
offer some constructive criticism. It was great; not only did he give all of us ideas 
about how to improve our work, he managed to say something positive and 
encouraging about the worst, most incomprehensible, out-of-focus junk  anyone 
has ever seen. But he was stumped by one film. There was someone singing on 
the soundtrack. You could see Rod didn't like it, and he was trying to find a 
diplomatic way to encourage the filmmaker to change it. He offered the advice, 
“Since you're not doing this for commercial purposes, why not use something 
from a record rather than having your roommate singing off-key?” We all sat 
there, stunned. No one made a peep. Finally, one of us had the  courage to speak 
up and said, “Uh, Rod … that's not his roommate. That's Bob Dylan singing.” 
“That's Bob Dylan?” Rod exclaimed, shocked. “Well, he's lucky to be making a 
living.”

And your music, no matter how good you're convinced it is, will turn off your 
audience if you're not careful. I've tried jazz and classical. They can be good, but 
they also tend to overpower the images, and the musical phrases are often too 
long for a short sequence. I've had my best luck with soundtrack music, and I 
recommend it. The composer wrote it for movies, and it goes well with all kinds 
of pictures. But don't worry; they'll probably turn off the sound anyway.

You've got the scenes you want, they're cut pretty well, the order works, and you've 
got music for the track. Now you need titles. All you really need is your name, fol-
lowed by “Director of Photography.” Some DPs will put phone  numbers, e-mail 
addresses, website URLs, and more. I think that's all counterproductive. If you'd 
like a second opinion: If you're going to put your reel on your website, you will 
want to include contact information in the titles. You want to make sure they 
know whose work it is: your name. And make sure they remember you're a DP. 
They'll have the DVD cover (again—not if they're looking at it online). You're 
submitting this as a DVD because that's today's standard. But  remember: Retain 
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all your material in the best form possible. I've gone through ¾-inch U-Matic 
tape, ½-inch VHS tape, and DVD as demo reel formats, and I've only been doing 
it for 25 years. Formats will change for you, too. You want to design a cover for 
the DVD—and a label for the disc—that's beautiful, striking, identifiable with 
you, and professional looking. Presentation is vital, and the better your physical 
reel looks, the more professional everyone will think you are.

And on the DVD and the case you will put your name, phone number, e-mail 
address, and website if you have one. Make them clear and legible, and put 
them on both the disc and the cover. Agents and producers get a lot of reels, 
and they're not as careful as they could be, and you don't want them to lose 
track of you.

I can't say much about websites. I'm sure you know more than I do. But what-
ever you do, make it visually striking; you want to impress viewers even before 
they see your photography. And look around for places you can deposit or show-
case your reel. There's a fair number of websites that exist just to show reels. Your 
research will give you an idea of the competition out there, too.

And, although you've probably decided by now, there is the question of length. 
Remember this: They don't want to see your reel. A DP friend of mine says that 
most reels become expensive coasters for the producers' coffee cups. How much 
time will they give you? How much time would you give anyone? How long do 
you think they can stand to watch anything? The commonly accepted rule of 
thumb is five minutes, not a second more. When you start, you'll be lucky to 
have a minute and a half of good material. Don't pad it. Wow them, and leave 
them hungry for more.
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Movie cameras—and I mean film and digital and any other methods of image 
acquisition yet to be developed—are magic devices that produce the illusion of 
continuous movement by putting together a succession of still pictures, with 
slight variations from frame to frame, viewed so quickly as to fool the audience 
into thinking they're seeing real motion. Generally, the phenomenon is called 
persistence of vision. It's not a perfectly accurate term, and you can find the best 
explanation I've seen in Bruce Kawin's book How Movies Work.1 So we have a 
box that can record millions of still pictures that, when shown in succession and 
alignment, create the illusion of motion. How does it do that?

MoTion PiCTure CaMera
Any camera is basically a box closed off to light with a hole in the end to let a 
small amount of light through. A box with a tiny hole in it is a pinhole camera. 
It can make a perfectly good image, though in slightly soft focus. To improve 
the focus, we put a lens in the hole. A lens bends light rays. If we get the right 
lens, we can make it converge the light rays passing through so they are sharply 
focused at one point.

So far we've got a fairly unsophisticated piece of equipment. A box with a lens 
like this was used by painters, beginning in the Renaissance, to throw an image 
on paper. The image could be traced, and we have art. The box was called a 
 camera obscura (dark room) or, in a slightly different arrangement, a camera 
lucida (bright room).

You can see a giant camera obscura today at the beach in Santa Monica. It's a 
dark room where you enter, close the door, and turn to see a beautiful picture 
of the beach—upside down. So that could be a problem. Fortunately, when we 
take a still picture, we can turn it right side up to look at it. A movie is projected 
through a lens that turns the upside-down picture upside down, hence right 
side up.

Cameras: Black Boxes

1Kawin, Bruce, How Movies Work, Macmillan, 1987.
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But we want to preserve this picture so we can look at it later. We put a  light-sensitive 
substance (film, CCD) on the side with the image. Given a lot of engineering, we 
can take this light-sensitive material, make the image  permanent, and use it in 
many ways later. This is our photograph. Put a lot of still photographs through 
a projector and we have a movie.

GaTe • ShuTTer • MoveMenT
It's easier to understand film first and then, by analogy, digital. Film came first, 
and that makes the camera a nineteenth-century technology. Most of us are at 
least somewhat conversant with mechanical devices, so we can understand the 
concepts. Electronics came after—so it did develop as an analog to film—and it 
certainly is harder for me to understand, so I figure it will be for you, too.

We've got tough, flexible film (thank you, Eastman Kodak; more on this later). 
The standard for professional movies is 35 mm with four perforations per 
frame. When we use film in our later movies, it'll be 16 mm, one perforation per 
frame. The film comes in long rolls, usually 1,000 feet for 35 mm and 400 feet 
for 16 mm. The perforations are designed as holes for a hook in the camera's 
mechanism to grab the film and pull it through the camera. The film has to rest 
for a moment (less than 1⁄24 second, since we have 24 frames per second) in the 
gate, through which light from the lens enters and exposes the film. Then the 
film has to move and stop—24 times a second. That's fast—90 feet per minute. 
Uh oh, now we're in trouble. Did you ever try to start and stop quickly—over 
and over again—fast? Twenty-four times a second of anything is a fast pace for 
human beings and most machines. As tough as the film has been made, it would 
be easy for it to break under the stress of fast speeds and sharp stops. It's even 
easier because the film is being continuously fed and taken up on the reels in 
the magazine. The unexposed film is held in the light-tight compartment of the 
magazine, fed through the camera mechanism as it is exposed, and then taken 
back up into the magazine, where it awaits processing.

Think about this. The mechanism of the magazine is operating continuously, 
but the mechanism of the camera is working intermittently. The result is the 
film bunches up in front of the gate. Pull it down quickly, and the film hasn't 
come out of the magazine enough, and it breaks, or at least it's strained and 
scratched at the top of the gate. How can you remedy this problem? The 
answer is, with the loop.

Some very smart people as far back as the 1890s came up with the idea of 
placing a loop between the continuously moving drive sprocket and both the 
top and bottom of the gate. Figure 28.1 shows the Panaflex movement. You 
can see how a loop forms in various threading diagrams in Chapter 34.

Meanwhile, there's a pin moving on a cam in, down, and out, grabbing a 
sprocket hole, bringing the film down and preparing for the next frame to 
sit in the gate and to be exposed. It's really quite beautiful. It's like a sewing 
machine inside a box.

FiGure 28.1
Panaflex movement.
Image courtesy of  
Panavision Inc.
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Of course, the light from the lens has to hit the film while it's held steady by two 
more pins—registration pins—and it can't hit the film while it's moving to the 
next frame (or else it will blur). So we have a shutter that opens and closes in 
synchronization with the film and the pull-down claw; the shutter is a disk with 
part of it removed. Usually the shutter is split in half, so for half the time of the 
rotation of the shutter, the film is being exposed. This gives us a nice, easy way to 
figure exposure: The shutter is open half the time, and the film moves 24 times 
a second, so it's in the gate for 1⁄24 of a second. (It's exposed for ½ its time in 
the gate, then it moves and is not exposed for the other ½ the time.) One-half 
of 1⁄24 is 1⁄48, so the exposure time is 1⁄48 second; we round it off to 1⁄50 second for 
convenience.

viewinG SySTeM
These days, almost every camera has a reflex viewing system. The light that comes 
through the lens goes to the film half the time; the other half of the time, it goes 
to the viewfinder. How does it do that, you ask? Well, with great difficulty. The 
front of the shutter is a front-surface mirror (or sometimes there's a separate mir-
ror shutter; same thing, more engineering). The light hits the mirror, is reflected 
at an angle through a system of prisms and lenses, arrives upright and fairly 
bright at the objective end of the eyepiece, and goes right into the operator's eye. 
Lots of work goes into making sure the viewfinder picture is bright and upright 
and it's in focus—exactly the same focus the film is getting. Briefly, the ground 
glass (on which the viewfinder image is formed) is just on the viewfinder side of 
the shutter and placed at exactly the same distance optically from the lens as the 
film is. Therefore, the light traveling to the viewfinder travels the same distance 
as the light that travels to the lens. So if the picture in the viewfinder is sharp, 
so is the picture on the film. The lens, the piece that lets light enter, is in front 
of the movement, attached to the outside of the camera. We'll talk more about 
the lens later.

FronT: MaTTe Box, iriS rodS, Follow FoCuS
The front of any professional movie camera has a geared knob attached to the 
lens so the assistant can focus, a matte box to shade the lens from unwanted 
light and to offer a place to put filters as wanted by the DP, and iris rods to hold 
and support accessories, such as zoom motors, lens lights, and lens support 
brackets. So we have the camera operator looking through the viewfinder at an 
upright image that shows what is being recorded on the film. “Wait a minute 
here, Jack. You said the operator looks through the viewfinder, right?” Right. 
“So he sees the picture.” Yes. “Does the assistant have a viewfinder?” Get real. 
“So if he can't see the picture, how the hell does he focus it? How can he even 
know what's going on?”

Okay, here we leave the purely technical, and we have to get spiritual. I think of 
focus as a Zen exercise. No, wait, come back! It seems strange, but the practice 
arose in the early days. In fact, for years the operator didn't see the actual picture; 
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he looked through a finder attached to the side of the camera, a complex device 
that had to be adjusted for parallax and for the field of view of every lens.

We won't go too far into history, but here's a summary. The earliest cameras had 
a piece of ground glass inserted in the gate; the cameraperson would focus, take 
out the glass, load the film in the gate, close the camera, and crank. At some point 
there were borefinders (like low-power telescopes) set so the cameraperson could 
see through the lens by looking through the film (which, unlike today, did not 
have a jet-black antireflective coating). Film changed, you couldn't see through 
it, and side finders came in. In the 1930s, Arriflex in Germany  developed a reflex 
mirror shutter, so the cameraperson could see through the lens. But the camera 
was noisy, so you couldn't record sound. And then there was that unpleasant-
ness between Germany and the rest of the world. Quiet reflex cameras came in 
during the 1950s, first 16 mm and then 35 mm. The first production reflex cam-
eras were built in the late 1960s. So at last a movie could be shot while sound 
was being recorded with the camera operator able to see the exact image being 
put on film. And still the assistant is standing by the side of the camera with-
out any viewfinder. In the late 1980s, video cameras using a viewfinder system 
became practical, and today most assistants have an auxiliary video monitor so 
they can at last see the picture as it's being filmed.

video/eleCTroniC: CCd, CMoS, CrT
How do the things I've said about film and the film camera apply to electronic 
photography? There are no loops, no magazines, no intermittent mechanisms. 
Hey, a video or electronic camera is still a black box with a hole in one end 
and a piece of glass in front of the hole. Inside the box is some material that 
stores the image. In video/electronic there is no film. Its place is taken by a sen-
sor. These days it's a CCD (charge-coupled device) or a CMOS (complementary 
metal oxide semiconductor). You can find out a lot about them online. What 
you need to know is that they operate by allowing light to hit light-sensitive sen-
sors. They convert the light to electrical currents of varying size. The amount of 
current equates to brightness/darkness, and the specific sensor is sensitive to a 
specific color (red, green, blue). Very complicated computations take place to 
make a digital record of the information acquired by the sensor. Then we have 
the equivalent of the camera's movement.

Again, it's complicated computing. The digital information is downloaded into a 
file so it knows where it belongs in the succession of individual frames, and it's 
stored in some device, usually tape or a card or a hard drive (external memory). This 
storage device is the equivalent of the film magazine that holds the exposed film 
awaiting processing. Neither digital nor tape requires processing as film does. Some 
cameras produce a record that needs electronic adjustment just to make the picture 
look normal,2 but consumer and prosumer camcorders don't have that need.

2These top-of-the-line cameras produce a file that's analogous to a film negative. Work has to be 
done on it (printing the negative, processing the file) to make it a picture you want to see.
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Sometimes the recording device, a tape recorder (VTR) or flash card or whatever, 
is the most easily damaged part of the camera. It gets a workout. Tape heads have 
to be cleaned periodically. And since tape is rust on plastic, the oxide surface of 
the tape will eventually wear down recording heads. One way to preserve your 
video camera's life is to play back only on a separate player; use the camera only 
for recording. Cards and hard drives don't suffer from mechanical wear; unless 
the camera uses a solid-state memory, you have to be careful about dropping the 
camera (never a good idea) or rough handling. The first problem with cards is 
their expense, but that's dropping rapidly, and less expensive forms of memory 
are appearing all the time. Because they're mostly costly, and certainly because 
they have a limited memory capacity, you have to transfer the data to something 
(usually an external memory), reformat the cards, and use them again. Now 
you're in the position of having destroyed your original. Of course, it's digital, so 
the theory says you've made a perfect duplicate. But because nothing is perfect, 
if you can, make two downloads of your original footage for safety. Remember 
that even the original card can be corrupted, so make your downloads as soon 
as possible after shooting. Digital movies can seem like magic, but, like magic, 
unexpected weirdness sometimes happens.

viewinG SySTeMS
The problem film cameras had for years with viewfinders doesn't exist with elec-
tronic cameras. Since the signal exists and can be amplified and sent  anywhere, 
it's easy to have onboard monitors and electronic viewfinders. Be advised that 
these monitors and viewfinders suffer by comparison to the optical viewfinders 
found on film cameras. First, there's rarely room around the frame (there always 
is with optical viewfinders); you can't see if you're going off the set or, suddenly, 
shooting one of the grips at the side of the set. The electronic viewfinder, like 
any TV, can make your eyes tired (so can the optical, just not as fast). Almost any 
optical viewfinder allows the operator to see critical focus; electronic viewfind-
ers never do (they're not big enough and there's not enough information; i.e., 
too few pixels). They have the advantage of adjustable brightness, so it's easier 
for the operator to see in low light or if there are a lot of filters stacked in front 
of the lens.

ConTrolS
Electronic cameras tend to have more controls than film cameras. There's a lot 
you can do to an electrical signal, and the engineers who design them try to give 
you every option. If you've ever seen a camcorder manual, you'll remember that 
it's maybe a half-inch thick, with dozens of menus and the ability to modify 
almost anything the camera can do. The menus alone tend to drive me crazy, 
and they'll annoy you, too. I'll get into this more in a future chapter, but just 
so you know: I try to figure out the best basic settings for any camera I'm using, 
and I make up a cheat sheet. I note any required or recommended settings for 
every item on the menu. That way I can get a picture that's not modified to a 



240 ParT 4 Technicalities

point beyond recognition, and I try to turn the camera into a point-and-shoot 
machine. Don't worry; I know you're going to fool around on your own. Good 
for you. It's important to break the rules, even this rule. Just don't break the 
equipment. Soon you'll know all you want to about the camera.

whiTe BalanCe
Every video camera has white balance (see Chapter 33). Basically, it's a way of 
telling the camera that the light source we're using is white (neutral) so the col-
ors of all objects look the way we expect. The simplest way to white balance, out-
side of using presets (usually daylight and tungsten), is to hold a white card or 
paper in the light you consider neutral or white. You press the white  balance but-
ton (it's in a different place on every camera, but the idea is basically the same). 
The camera will indicate in some way that it's white balanced, and you can 
shoot now with a natural or realistic look. It's possible to fool the  camera, and 
this gives you creative latitude. If you put a bluish card in front of the  camera 
while white balancing, the camera will register a slightly warm (orange) cast to 
the picture. This is great for emotional tone, but, again, beware of painting your-
self into a corner. What's happening is that the camera sees blue, but it wants 
white, so it removes the blue, which is the same as adding the complementary 
color (yellow, but believe me it just looks warm). Of course, you can cool off the 
picture by the opposite tactic: Shoot a slightly orange card.

lenS
Ever since Daguerre, the lens has been the most important part of the camera to 
every photographer. Well, duh. It actually makes the image, and its quality will 
be the most important determinant in the look of your picture.

Technical and aesthetic Considerations
Lenses are essentially prisms with curvature. The light that enters one surface 
of a lens slows down from its speed in the air. As a result, its path bends. The 
thicker the glass, the greater the angle from straight the light ray is bent. (We're 
getting into optical physics here. This is not a course in optical physics, so we'll 
make it very simple. You hardly need to know how a lens works to use it. But 
we're aiming at conscious control of our tools and techniques, so let's explain 
a few theories and bits of background information.) So if a lens has curvature, 
some light bends more than others. Smart guys design lenses so the bending of 
the light rays focuses at a point, and an image appears. Photographic lenses are 
made up of more than one element (each element is a simple lens itself), with 
different kinds of curves in very complicated forms and special glues to cement 
the elements together and with coatings to reduce flares—stray unwanted light 
that degrades the image.

Movie lenses are further set into carefully designed barrels. They tend to be made 
large enough to have many marks on them, showing focus points. You can  imagine 
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that if a lens has marks only at 12 feet, 25 feet, and infinity (as some lenses I have 
used have had), you might be hard pressed to focus at precisely 17½ feet (as 
indeed I was). So the best lenses have very long scales, at their lower (close) ends 
in inches, and with many foot markings until the depth of field (we'll talk later) 
renders more gradations superfluous. All lenses are constructed to focus at a spe-
cific point: the film plane. Movie lenses are built for a specific model of camera so 
not all lenses fit all cameras without modification (often a lens mount adapter). 
Some lens makers take pains to have the front of each lens the same size to facili-
tate working with them and even the same physical length no matter what the 
optical focal length is. All movie lenses have gears built into or attached to the 
focus ring; the gears engage the gears on the focus knob. They are also made with 
very expensive glass, with very expensive designs. It's no  surprise that a good lens 
for a movie camera will cost $10,000 and up. (Way up.)

The remaining element in a lens is the aperture (the f-stop). It's the opening that 
controls the amount of light let in. The definition of an f-stop is the ratio of the 
focal length of the lens to the diameter of the opening. Thus, a 50 mm lens with 
a possible opening of 50 mm would be an f/1.0. A 25 mm opening in the same 
lens would be an f/2. You're not going to find too many lenses with a maximum 
opening of f/1.0, and it's really expensive to build them. But it's fairly common 
to have an aperture of f/1.4; that lets a lot of light in so you can shoot in low 
light conditions and get a good picture. One nice thing about a ratio: It means 
that an f/2 on any lens lets in the same amount of light as the f-stop on any other 
lens, irrespective of focal length. So once you determine the exposure, you don't 
have to calculate a new setting on the lens when you switch from a 50 mm lens 
to an 85 mm lens.

We see from the arithmetic in the previous paragraph that the larger the f/ 
number, the smaller the opening. Everybody gets confused at this point. Most 
filmmakers—already scared out of their wits that they may have to remember 
fifth-grade arithmetic—think they're artists and freak. Just memorize it. There's 
no other way unless you want to carry around in your head a lot of physics and 
a computer. You may also have noticed that I mentioned a stop of f/1.4. Where 
the hell does that stupid number come from? Be prepared for a meltdown.

T-Stops, exposure relationships
Each f-stop in a standard series lets in half as much light as the previous stop. And 
the ratio of one stop to another is the square root of 2 (1.414). You're catatonic at 
this point, and you won't remember that this relationship makes it easy to remem-
ber (or to calculate) the series of f-stops: 1.0, 1.4, 2.0, 2.8, 4.0, 5.6, 8, 11, 16, 22. 
That's as far as most movie lenses go. It will be useful knowledge down the line.

At some point you may want to know how precise and sensitive stop settings 
are. The answer is, not very. As an assistant, I laughed when the “new” digital 
meters appeared, and the DP would say, “Put on a 2.8. No, wait, make that 2.8 
and 1/10.” So I'd put my hand up to the lens, do nothing—maybe blow gently 
at it—and say “2.8 and 1/10 on.”
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Stop rings are calibrated well and accurately to set the aperture precisely. But the 
divisions are small enough that it's impossible to be accurate and consistent in 
setting something as small as 1⁄10 of a stop. It's also true that only robots can tell 
such small exposure differences when looking at the film; human beings are 
limited to a discrimination of 1⁄3 of a stop, ¼ of a stop at best.

And it's time to bring up T-stops. You will encounter T-stops on lenses, often 
on zooms, and sometimes on expensive single-focal-length (prime) lenses. “T” 
stands for transmission. Since even the best-made, most expensively designed 
glass absorbs a little light, the amount getting through is slightly less than the 
amount calculated by the f-stop (a purely mathematical relationship, as we all 
recall). So for movies, which demand precise exposure (it's expensive or impos-
sible to correct exposure errors in the lab, unlike the still darkroom), we want 
to know exactly how much light is getting to the film. Lens technicians calcu-
late the precise amount of light exiting the lens, and calibrate the stop ring to 
reflect that. So at T/2, the lens is transmitting as much light as it is calculated 
to transmit at f/2. Oh, the weeping and wailing and gnashing of teeth. Oh, the 
humanity.

All good lenses are calibrated in T-stops, and most are so good that they're the 
same as f-stops—except on zooms. We'll keep that secret for later.

iSo, amount of light (d/x versus int)
The most important classification for film is its speed: how sensitively it responds 
to exposure to light. Fast film is very sensitive to light; slow film is relatively 
insensitive. Why bother with slow film when we're trying to get pictures as eas-
ily as possible? There is a tradeoff involved. The faster the film, the grainier it is. 
Grain is in fact the image of the silver grains that make up the image. We'll talk 
more about that later. (By the way, the fact of grains means that film is actually 
a digital medium. The grains are either black or white, and therefore are sort of 
equivalent to 0s and 1s of digital language. I'm playing a little game here; the use 
of digital language involves a totally different language or philosophy of com-
municating information, and silver grains are possibly not just black or white 
but fade to grayish at their border. I just like to keep citizens from believing all 
the press releases—masquerading as fact—that mislead them about the wonders 
of digital.)

For our purposes right now, we want to know that slow films need more light 
and fast films need less. You need to know there are ISO numbers and what they 
mean. And you should memorize some information about the simple formula 
for the relationship among ISO numbers and stops. ISO classifications begin at, 
say, 10 (you can have lower speeds, but we're never going to confront them in 
cinematography). A sequence would be 10, 12, 16, 20, 25, 32, and so on. The 
sharper reader will have noticed that every third ISO number is approximately 
doubled. We can assume, and we are right, that this means that a film rated at 
25 ISO is twice as fast as a film rated at 12 ISO. You may also remember that 
each stop lets in half as much light as the previous one. Therefore, exposure of 
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f/2 with a film speed of ISO 12 is the same as an exposure of f/2.8 with a film 
speed of ISO 25.

Take a breath here. We're only talking about relationships of arbitrary scales 
(although they all do mean something precise for exposure), but you will have 
decided I'm selling you calculus, and you say it's spinach, and you say the hell 
with it. It amazes me that almost everyone fears and hates what they call “math,” 
even when it's just simple, useful arithmetic.

But if you really want to become a good cinematographer, you're going to have 
to get over your phobias. So go slowly with this arithmetic, go over it again and 
again, and in fact repeat it until you become conversant with the concepts. I'm 
trying to get across concepts—some hardware, yes, and some specific routines—
but mostly concepts to help you develop as a cinematographic artist.

Here are the useful concepts to remember: 

1. ISO numbers denote film speed, and each doubling of an ISO number signi-
fies a film that is twice as fast.

2. The ISO numbers run by 1⁄3 stops (ISO 250 is 1⁄3 of a stop faster than ISO 200).
3. The stops denote the amount of light entering the lens; the divisions of full 

stops signify twice or half as much light, so f/2.8 lets in half as much light 
as f/2.0.

4. Therefore (and I know you don't like syllogistic logic either), using a film 
stock of 100 ISO for which the exposure in a given situation is f/2.8 tells you 
that if you used an ISO 200 film in the same situation, you would have the 
same exposure at f/4.

All of these relationships are important for practical work. Every day cinemato-
graphers encounter situations that make them consider film speed and stop 
 setting. For example, I've got tungsten-balanced film of ISO 200. I'm shooting in 
daylight, so I put on an 85 filter to balance the color (Kodak tells me so). I know 
an 85 cuts down 2⁄3 of a stop of light (the filter maker tells me this, or I mea-
sure how much light it cuts out with my exposure meter). So I can deduct 2⁄3 of 
a stop from every exposure meter reading to get the correct exposure, or I can 
reset my meter from ISO 200 to ISO 125, thus compensating for the stop loss 
due to the filter and allowing me to use direct readings from the meter. I read 
the exposure—it's noon on a sunny day in the desert in summer—and the meter 
indicates the proper exposure is f/32. But my lens stops down only to f/22 (it's 
a movie lens). And I don't want to go to f/22 anyway for aesthetic reasons (too 
much sharpness). I want to shoot at f/11, which is three stops down from f/32. 
So I put on a neutral density filter labeled .90. (By now I know that this filter 
cuts down three stops of light; you will learn this later, but I need it now for my 
example.) And now I adjust my meter's ISO setting to account for those three 
stops. One stop down from ISO 125 is ISO 64 (just cut it in half), two stops is 
ISO 32, and three stops is ISO 16. I set my meter to ISO 16, and now whatever 
I read off the meter is the correct exposure for that day, that film, and that stack 
of filters.
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And this is a simple everyday occurrence. I haven't ventured into the dark 
 forest of speed rate changes, polarizing filters, or other frequent situations. 
A  cinematographer needs to know these facts and relationships reflexively, 
almost intuitively. The necessity for such adjustments arises every day on every 
show. He or she must be able to work quickly and accurately, must be able 
to  synthesize the information usefully, and must be able to give the assistants 
 accurate  exposure information in a way that doesn't confuse them and leads to 
expensive mistakes.

Focus
While we're dealing with lenses, we have to introduce the concept of focus. I've 
talked about the Zen master concept. I may be going too far right now, but I've 
got to let you know about depth of field and how it's a major creative tool for 
you. We'll deal with the details later. Right now you need to know the theory of 
focus. The lens focuses the image at only one point: precisely where it's focused. 
Thank goodness, there's a characteristic called depth of field that saves us from 
having the actor's eyes in focus and her nose soft.

Depth of field is a phenomenon dependent on lens characteristics (focal 
length, stop, distance of the subject, and format) and exhibition characteris-
tics. Depth of field can be thought of as the effect of apparent sharp focus for 
objects in front of and behind the actual point of focus. The lens issues we'll go 
into later; just remember the rule of thumb for these parameters: the shorter 
the lens and/or the deeper the stop and/or the further the subject and/or the 
smaller the format, the deeper the depth of field. Each element controls depth 
of field, and all the elements interact. Apparent focus—depth of field—divides 
itself so that 1⁄3 of it falls in front of the focus point (closer to camera) and 
2⁄3 falls behind it.

Since depth of field refers to apparent focus, the way we see the picture deter-
mines largely how much depth of field there is. We've all seen small photographs 
that look in focus, but when they're blown up seem to be less sharp. Exhibition 
is like this. A movie on a TV screen (maybe 5 feet wide) or your iPhone (inches) 
looks overall more in focus than the same movie on IMax (up to 147 feet wide). 
The distance of the viewer from the screen also affects the apparent sharpness, so 
both factors come into play. We do tend to be more scrupulous about focus for 
movies than for TV, but with the advent of high-definition TV, this will probably 
change, and every job will demand “perfect” focus.
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Let's start with prisms. We all know that Isaac Newton took a prism and used 
it to separate white light into bands of light of different colors (what we call 
a spectrum). And so had thousands of time-wasting fellows in the  centuries 
since someone first picked up a piece of burned sand out of the campfire. But 
old Isaac did something unusual. He took a second prism and recombined 
the  rainbow back into white light. And then he did something unprecedented: 
Instead of  saying, “Oh, how pretty!,” he contemplated, he observed, and he 
wrote about it.

So we owe lots of what we know about light to Newton. We know that light is 
composed of different wavelengths that can be spread and compressed. This 
characteristic allows us to make lenses (I've skipped a few steps here). We can 
bend light by directing it through glass. Light travels more slowly through glass 
than through air. So by directing light reflected off objects through a piece of 
glass whose thickness varies over its surface (curved), we can manipulate these 
rays to produce an image of an object onto a plane (another piece of glass, 
film, a digital target), albeit a fuzzy one.

Now, if the glass is ground so that only one side is curved and that curvature is 
precisely calculated, the glass will angle the light rays in a smoothly graduated 
pattern so some of the light rays will converge at the same point. And if we put 
together a couple of these ground pieces of glass—“elements”—we will be able 
to precisely control how the light bends in all kinds of ways.

Eventually, we've got something that consistently bends light rays from the same 
object to a common point on a plane. Voilà, focus! And if we put some film or 
a digital chip at that common point inside a box, we now have a device that can 
record a sharply focused image—a device otherwise known as a camera. Eureka!

It took a lot of people (some named Zeiss, Cooke, Leitz, and Angenieux) 
working hard over a long period of time to produce lenses that can give us an 
image that appears as a perfect two-dimensional representation of reality. One 
advance was figuring out that combining elements, arranged in a certain way, 
would enable the maker of the lens to correct certain deficiencies.

Lenses

convex/converging lens with real image

concave/diverging lens with virtual image

simple zoom lens

FIG. B

FIG. C

FIG. A

Figure 29.1
Simple lenses.
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Many unfortunate defects occur in simple lenses with few elements. One prob-
lem is that some lens shapes (say, a portion of a sphere) produce an image that 
is blurry at the edges. Another problem is that since glass spreads the colors of 
light, there can be fringes of color at points in the image; this reads as a soft-
ening of the edges in black-and-white and rainbow edges in color. If you're 
not annoyed enough by now, try this: The surfaces of the elements may reflect 
a small portion of the light. And keep reflecting and reflecting it in gradually 
diminishing quantities. Now we have a halo around bright points like head-
lights or bare lamps or a diffuse grayness where the subject should be dead 
black.

Rather than throw up their hands in disgust and go have a drink, optical 
 engineers and lens designers kept working to eliminate these imperfections. 
So we have aspheric elements (ground so the cross section is curved  subtly 
irregularly) to make sure all the rays converge at a common point. We have 
achromatic lenses to ensure all colors of a given light ray meet at a  common 
point. And we have molecularly thin deposits of materials whose reflectiv-
ity is approximately ½ the wavelength of light so that the bouncing reflected 
light from the glass surfaces is canceled out, the image is crisp, and blacks are 
black.

You don't have to know about the characteristics of lenses to take a  picture. Just 
buy a good (expensive) lens and use it. But knowledge is power, and the more 
you understand the technology you're working with, the more  expressive and 
creative you can be in your work.

Lenses are precise, technically sophisticated instruments. Each top lens brand 
has its own special qualities and idiosyncrasies. I think, for example, that Zeiss 
lenses tend to be blazing sharp and a little cold. Calling them “cold” is a  personal 
metaphor to try to express the feeling I get from them. Usually when we talk 
about “cold” in photography, we're talking about a bluish look to a picture. 
I don't mean that; the Zeiss lenses have no color bias to them.

Figure 29.3
Lens with multiple elements.

Tc

Te

R

BFL

EFL

Figure 29.2
Plano-convex converging lens.
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Other makers give lenses different characteristics. The original Panavision lenses 
are all sharp and clean, with a soft fall-off in depth of field. That is, where the 
image stops being in focus, it's gradual with Panavision lenses as compared to 
a more sharply marked fall-off with Zeiss. That same gradual quality holds with 
Panavision's Primo lenses, arguably the sharpest lenses yet made and with the 
least amount of internal reflections.

There are other lens lines you may run into. Cooke, for years a major lens manu-
facturer but somewhat dormant through the 1970s, 1980s, and 1990s, has now 
come back in a big way. The major innovation is Cooke's new series of lenses 
that connect electrically with the camera and display lens information (stop, 
focus) on a monitor. With the right supporting equipment, you can retain that 
information as “metadata,” data that provide information about other data. (In 
this case, it's the information about the f-stop and focus that's the data about the 
lens. You're probably familiar with this from working with digital photography; 
now it's available for film, too.)

Leica, renowned for its still-camera lenses, announced in 2010 that for the first 
time in the long history of the company, it would come out with a series of 
lenses for movie cameras. We'll have to wait to see how they work; they're barely 
in the rental houses.

Lens designers consistently improve the performance of lenses. We can look at 
movies made years ago, and we can see that some of their look—often what 
we see as their beauty—can come from “imperfections” in the old lenses. So 
if you're shooting a film and you want to have the look of an older movie (as 
Gordon Willis did for Zelig), it might pay to hunt up old lenses or modify mod-
ern lenses to mimic the qualities of the old ones. Stripping off the antireflection 
coating will give you the softness of the past. You can also use filters to soften the 
image, to diminish an actor's wrinkles, or to give the image a look that suggests 
memory. Here we are restoring the imperfections so painstakingly designed out 
of a lens, or as a friend of mine says, “Taking a $10,000 lens and putting $2 
worth of cheap glass in front of it.”

In talking about lenses you will encounter lots of specialized terminology used 
to describe all their varying characteristics. Let's start with how much a lens sees. 
You're probably vaguely familiar with the terms wide angle and telephoto. And 
for terms commonly used by folks who know nothing about optics, they're 
pretty useful. A wide-angle lens does indeed show a wide angle of view. And 
a  telephoto lens does have something in common with a telescope. But as a 
 professional you'll be referring to lenses by their focal lengths, a more precise 
way of talking about a particular lens's field of view.

So what is focal length? The focal length is the distance from the optical center 
of the lens (usually somewhere along the lens body) to the imaging point (the 
film plane or the chip). This distance determines the degree of magnification of 
a lens and gives the lens its unique “personality” (the interplay of field of view, 
depth of field, sharpness, and the presence or lack of internal reflections).



248 part 4 technicalities

Lenses of a given focal length all have the same optical characteristics—let's 
 confine ourselves to perspective relationships—no matter the make of the lens. 
But be aware, you'll get a different field of view using a 50 mm lens on a 35 mm 
film camera or top-of-the-line digital camera compared with using the same lens 
on a digital camera with a 2⁄3-inch sensor. With both cameras set up at the same 
 distance from the subject, you'll see less in the frame—be “closer” to it—with 
the 2⁄3-inch sensor than you'll be with the 35 mm film.

Now you are probably saying, “This is crazy! You just said a lens is a lens—a 
50 mm is a 50 mm, no matter what. And it shows the same perspective relation-
ships. Were you lying to us, Jack?” Okay, cool your jets. Nothing is as simple as 
we would like it to be. Here's the situation: The imaging characteristics of the 
lenses are the same, but—and yes it's a big but—the sizes of the actual images 
recorded by different cameras are not the same. With a 35 mm frame you have a 
target area that is 0.866 inch by 0.630 inch (22 mm by 16 mm), but with 2⁄3-inch 
digital the target area is .346 inch by .230 inch (8.8 mm by 6.6 mm). Usually, the 
less expensive the camera, the smaller the target. But even some top-end cameras 
(Viper) have small targets compared to 35 mm film.

Now back to lenses. Lenses form images in a circle, called the image circle. No 
matter what else varies, a lens of a certain focal length makes a picture that 
looks like all the other pictures of lenses of that focal length. The lens can be 
designed—for economy—to make an image circle whose diameter is the same 
length as the diagonal of the frame. In fact, it has to be at least that big to cover 
the frame.

Let's say we have a 100 mm lens built to cover the VistaVision frame, which is the 
same size as a 35 mm still camera frame. It'll look like Figure 29.4. Of course, we 
could put the same lens on a standard 35 mm movie camera; the frame it would 
take is like the one in Figure 29.6. And the VistaVision frame takes as much of 
the image as shown in Figure 29.5.

And you'll notice right away that you see less of the picture formed by the lens. It 
looks as though we've zoomed in. And if the two pictures are projected on the same 

Figure 29.4
An image circle covering a circle of diameter 
of about 1.785 inches or 45.33 mm.

Figure 29.5
VistaVision frame.

Figure 29.6
35 mm academy frame.
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size screen, the one shot with a 35 mm camera would look 
like an enlarged part of the center of the VistaVision pic-
ture. And other formats are smaller, so the frame they cut 
from the picture formed by the lens seems to be compa-
rably enlarged.

When we get to the smallest frame size, the picture, 
taken with the same focal length lens, has turned from a 
moderately wide shot to a “telephoto” shot. But what do 
we do if we want to see as much on the prosumer frame 
as we did on the VistaVision frame? We have to put on 
a wider lens—that is, one that covers a larger area. And 
since the frame is much smaller, the lens must be much 
wider. The picture in the frame is the size we want, but 
the characteristics of a wide lens—the exaggeration of 
perspective and the relatively long depth of field—are 
pictorial artifacts. We may not want them, and in fact many cinematographers 
must go to great lengths to avoid the great depth of field. (Lessening depth of 
field makes the picture look and feel more like a conventional movie shot on 
35 mm.) There's nothing they can do about the perspective relationships. It's a 
tradeoff for saving money. Figure 29.8 is a wonderful chart from Panavision that 
shows the relative sizes of fields for different formats.

Now if we superimpose these frames over a picture, we begin to see what the 
effect of the different cameras, specifically the target size (frame size), is on the 
shot (Figure 29.9). It becomes obvious that the size of the frame (in film; target 
in digital) radically affects the amount of the picture shown. And although we 

Figure 29.7
35mm, Super-16mm, and 1/3-inch (prosumer digital 
camera) frames.
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Figure 29.8
Panavision frame chart.
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Figure 29.9
Target size versus focal length.



250 part 4 technicalities

are showing a picture shot with a 50 mm lens, it will look different depending 
on which camera the lens is used.

You may have noticed (and if you haven't, you will) that a lens designed for 
one camera won't work on a camera with a different frame size. That's primarily 
because of the way the lens makes an image. (It is also often because the camera 
manufacturers demand different mounts for their cameras. But this is a trivial dis-
tinction.) The lens forms its image as a circle at a certain place (the film plane), 
and the lens designer can make this circle any size. In order to be economical, a 
specific lens will be designed to cover only the area of a specific frame. The stan-
dard is that the diameter of the image circle is the diagonal of the frame. That way 
the picture cut out of the circle by the frame is covered fully by the image.

The upshot of these lens characteristics is that you must know what camera 
you're using, you must have a lens built for that camera, and you must have a 
feel for the look of the picture a lens of a specific focal length gives you. You'll 
only get this feel by shooting a lot. And you'll probably shoot mostly with one 
kind of format. For me it was 35 mm movie format. So I'm used to the lenses 
used for 35 mm (and note I said “movies”—stills are different), and I've had to 
do a conversion in my head to know the look given by a specific focal length 
lens in a different format. Thank goodness there are tables everywhere (I would 
try the Internet), and there are rules of thumb. If you know 35 mm, for 16 mm a 
lens half the focal length will show about the same area of the scene. It's almost 
the same for 2⁄3-inch digital—say, about 40%. And so on for other formats.

Now back to that question of “wide angle” and “telephoto.” For 35 mm mov-
ies, wide angles generally are lenses of less than 30 mm focal length; “ normal” 
lenses are 32 mm to 60 mm; and long lenses are 75 and up. You'll notice 
I brought in a new term—normal—and I said long instead of telephoto. Sorry. 
Normal lenses refer to the perspective relationship of the average person's 
visual field. It does not refer to the width of the area a person can see in his 
visual field—that's immense, about 180 degrees. And we rarely call a long lens 
telephoto because, strictly speaking, “telephoto” signifies a specific lens design 
and because “long” just means a lens that is usually physically longer and 
shows a significantly smaller area than normal lenses. As you use them, you 
will get used to how much a lens sees at 5 feet, 10 feet, 20 feet, and so on.

So a lens determines the field of vision that will be seen. And it also controls the 
amount of light that will be allowed to be transmitted to the target by control-
ling the size of the opening or “aperture.” It does this with an iris diaphragm: 
that odd-looking thing with leaves that fold in and out, that you see when you 
look through a lens and turn the stop ring. The stop ring has numbers engraved 
on it, f-stop numbers. The iris itself opens and closes continuously, so theoreti-
cally you can set the opening anywhere you like. The stop ring, with its calibra-
tions, allows you to determine the aperture setting with precision. The numbers 
are always the same: 1, 1.4, 2, 2.8, 4, 5.6, 8, 11, 16, and 22. Rarely does a movie 
lens stop down further than f/22, and essentially none opens wider than f/1. 
Each number in the series indicates an opening that lets in twice as much or half 
as much light as the next setting.
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Now you may be looking at these strange numbers and wondering what kind 
of measurement of an opening they represent. You may have noticed a pattern 
where each stop is numerically half or close to half of every alternating number 
(1.4, 2.8, 5.6, 11, 22; 2, 4, 8, 16). That's because f-stops are defined as the focal 
length of the lens divided by the diameter of the aperture opening. Since the area 
of the aperture in relation to the diameter is calculated by the equation A = Π(d/2)2, 
each time you double the diameter, you increase the size of the  aperture by four. 
The relationship between one f-stop and the next is the square root of 2 (1.4…). 
That is, by multiplying or dividing a given f-stop by 1.4, you get the next stop, 
which admits twice as much or half as much light. (Take f/2. f/2 times 1.4 equals 
f/2.8, the next stop in the series, which lets in half as much light as f/2. Divided 
by 1.4, f/2 equals f/1.4, which lets in twice as much light as f/2.)

You will have noticed at some point that smaller numbers (f/2) mean larger 
openings and larger numbers (f/16) mean smaller openings. On behalf of all 
the photographic scientists who have ever lived, I apologize for the fact that this 
seems the reverse of what it should be. You see how this works: Since the focal 
length of the lens (the numerator in our fraction, the top number) stays the 
same for the lens we are using but the diameter of the opening—the denomina-
tor, the bottom number—can change (but is almost never larger than the focal 
length), as the size of the opening gets smaller, the value of the fraction, the 
f-stop, gets larger. Therefore, smaller opening = larger f-stop number, and larger 
opening = smaller f-stop number.

Here's an example: Take a 50 mm lens. If the diameter of the opening of the 
aperture is 25 mm (fairly large opening), then the equation

=f-stop focal length/diameter of opening

works out to

f-stop 50mm / 25mm f/2= =

and likewise if the diameter of the opening of the aperture is 3.12 mm (fairly 
small opening), then the equation

f-stop focal length/diameter of opening=

works out to

f-stop 50mm / 3.12mm f/16= =

And the only way to deal with this insult to common sense is to memorize it. 
Just remember: Small number, big opening, allows lots of light in; big  number, 
small opening, cuts out light. So shooting in low light you will want to open up 
the lens (larger aperture, smaller f-stop number), and shooting in bright light 
you will want to close down the lens (smaller aperture, larger f-stop number).

Why in the world should you care about f-stops? Well, you're going to be deal-
ing with them a lot. In fact, you could say that the DP's most important job 
is to tell the assistant what f-stop to put on the camera. The f-stop determines 
how much light is being allowed to reach the film or chip. You must choose 
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the perfect f-stop to expose your picture so it carries the photographic range 
without being over- or underexposed and so you convey the mood or look 
you intend. To determine this, you will use an exposure meter (what almost 
everyone calls a light meter—me too—though it's properly an exposure meter 
because it meters the light and then computes the exposure setting, the f-stop). 
The more you understand about how f-stops work, the more control you have 
over exposure.

The divisions on the stop ring are in full stops, which you will recall denotes 
the doubling or halving of the light. Sometimes a difference of a full stop is 
too great an increment to accurately provide the precise setting you want. So 
you'll often be using 1⁄3 stops as increments of change of exposure. This allows 
you to appreciate another neat relationship: ISO numbers (formerly ASA, so if 
you see film speed listed as ASA anywhere, you know it's the same as ISO) are 
the designation for film speed. The numbers begin at 10 and go up as high as 
you want. There's a regular progression: 10, 12, 16, 20, 25, 32, 40, 50, 64.…

You can see that, just as with stops, there's an arithmetical relationship between 
the ISO numbers. Each is double the one that is two steps before it. By now we 
expect this means something, and by George it does. Each doubling of the ISO 
number indicates that the film so designated is twice as fast. So this means it 
needs half as much light to be exposed. And this strikes a chord: Each stop lets 
in half as much light as the stop before. So at the same shutter speed, a proper 
exposure of f/2.8 with an ISO 100 film would be equivalent to an f/4 with an 
ISO 200 film. Digital cameras are usually spoken of as having ISO equivalents, 
so you have a basis for exposing them accurately. But right now there is no 
 official group setting a common standard for exposing digitally. These relation-
ships are not arbitrary. Given these relationships and one meter reading, you can 
figure out the exposure for any speed film.

You may wonder about the ISO relationships. Since each is twice as fast as the 
one three steps before, and each full stop cuts in half the amount of light let in, 
we can see that each ISO represents a difference of 1⁄3 stop. As it happens, and 
I don't think this is a coincidence, the finest gradation a human eye can tell in 
terms of exposure is 1⁄3 stop. That means the way we designate sensitivity of films 
is just like the sensitivity of the eye.

And that tells us why you'll be working in 1⁄3 stops. Warning: Almost everyone 
uses a digital meter these days. Digital meters are set up to read in full stops and 
1⁄10 of stops. I have worked with DPs who would call a stop as “2.8” and then 
say, “No make that 2.8 and two-tenths.” I try not to laugh. There's no way any-
one can tell the difference between those two exposure settings even if it were 
 possible to find those gradations on the stop ring. So just call stops by thirds, 
and you'll be accurate enough and your wise-ass crew won't laugh at you.

Another thing a lens does is focus the image. This is kind of important. I have 
noticed that an audience will forgive almost anything—too dim a picture, a 
break in the film, a suddenly silent soundtrack—but if there's anything out of 
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focus, the booing starts immediately. So pay attention because without focus 
the rest of your hard work is wasted. And, lucky you, the job and  responsibility 
of focus are in the hands of your first assistant. It's a tough job that has to be 
executed perfectly every time a shot is made (see Chapter 30 for an in-depth dis-
cussion on how to focus).

About focus: In simplistic terms, inside your lens, one or more of the glass ele-
ments can move relative to all the other elements. This capability allows the 
reflected light from a specific object to be made to fall precisely at the film 
plane,  rendering an image that's in sharp focus. To accomplish this you must 
have a mechanism that uses precise markings to allow you to know that you 
have moved the elements to the proper position.

On the barrel of your lens, in addition to the already familiar stop ring, you will 
find the focus ring. The focus ring allows you to accurately set the distance from 
the focal plane to your object of interest. There are numbers on the focus ring 
next to tiny hash marks that indicate when the lens is focused at a precise dis-
tance. You rotate the ring until your desired distance marking lines up with the 
“witness mark,” a small stationary mark on the barrel, giving you perfect focus.

Now I'll bet you're thinking that all this sounds straightforward and simple. 
Remember, though, when the camera or the object/person moves during the 
shot, the distance setting has to be changed continuously as the action occurs. 
This is known as “follow focus.” One heads-up is to realize that the measure-
ments on the focus ring might be indicated in feet and inches, or they might 
be in meters and centimeters (or sometimes—groan—both). In any case, make 
sure you and your assistant know what units you're working with. Choose 
lenses that are calibrated in units you feel comfortable with. I know too many 
focus-pullers who thought they were working in feet and inches only to find 
out the lens was marked in meters and centimeters. Even NASA has made that 
mistake, but don't think anyone will be the least bit sympathetic if you screw 
up. The assistant will be fired immediately and the DP will look bad for having 
hired him or her.

The skill required to achieve consistently perfect focus is a complicated sub-
ject in and of itself. (Once again, refer to Chapter 30.) Earlier in this book I 
asked you to do some exercises on framing to see how shots look when you 
use lenses of different focal lengths. Think back to those exercises. Besides 
the sense of expansion of space you get with a wide lens and compression 
of space you get with a long lens, the focal length you choose affects the 
 perceived sense of speed of camera movement and movement of actors on 
the screen.

With a wide lens the sense of speed is greatest when movement is along the axis 
of the lens—that is, when the camera is moving forward or backward or the 
actor is moving toward or away from the camera. With a long lens the sense of 
speed is greatest when the subject or the camera is moving sideways. Why do 
you think that is?
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Okay, I realize you paid good money for this book, so I'll just tell you. A wide 
lens emphasizes depth by accentuating the size of objects close to the lens and 
by diminishing the size of objects in the distance. Therefore, movement to or 
from the lens means the subject enlarges or shrinks very quickly. This change of 
size in a short amount of time, over what seems to be a considerable distance, 
suggests speed. A long lens, in comparison, because of its compressive effect, 
doesn't show much change in size as the subject moves toward or away from the 
camera. So even though an actor may be running very fast directly at the  camera, 
it seems as though there's hardly any movement at all, just bouncing up and 
down in place.

With horizontal movement, fast panning with a long lens causes the back-
ground to blur, creating an intensified sense of speed. A long lens shows a very 
small arc—just a sliver of the entire field of view. You must move it quickly to 
keep the subject in the frame. As a consequence, everything behind the actor 
appears to be whizzing past. The closer the shot (and the longer the lens), the 
faster the actor will appear to be moving. You remember how this works from 
the exercise in which you panned with an actor from one point to another and 
then panned at the same speed without the actor. I wanted you to see how even 
a moderately fast pan could cause strobing. You will always see strobing unless 
there's a foreground figure that mostly stays in the same position in the frame. 
In fact, this strobing of the background is part of what suggests extreme speed 
to the viewer.

Director Mike Nichols and DP Bob Surtees put these phenomena to brilliant 
use in the film The Graduate. When Ben (played by Dustin Hoffman) is trying to 
get to the church to stop Elaine from getting married, his car runs out of gas. He 
gets out of the car and starts running. Nichols has Surtees shoot Ben straight on 
with a very long lens so that as he's running toward us, he doesn't seem to be get-
ting any closer. As Ben rounds the corner to the church, Surtees zooms out very 
wide. Now on a wide lens, if Ben were still running toward us, he would seem to 
pick up speed. But instead, since he turns and runs across the frame and we see 
a great deal of the landscape around him, the visual distance Ben has to cover is 
exaggerated, and it seems like he will never make it in time.

In a single shot, Nichols used the optical characteristics of lenses as a powerful 
storytelling device. Hoffman's acting is great. He brilliantly conveys the anxi-
ety and determination of a man who's been racing against time since the night 
before. But at this point the audience might have begun to lose the sense of 
urgency. The unexpected but perfectly inspired use of the different qualities of 
long and wide lenses has us biting our nails right up to the climactic finale.

Understanding optics helps make sense out of the relationship between f-stops 
and depth of field. Depth of field refers to what range of objects will appear to be 
in focus even though they are in front of or behind the specific object/ person 
on which you are focusing. Lenses show a greater area in focus than what is 
precisely at the point they're set to. It is a perceptual question, not a precise 
measurement.
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To calculate depth of field, we use “circles of confusion.” No, I'm not referring to 
all the people standing around the camera. I'm talking about the appearance of 
objects at distances further from or closer to the camera than the object you're 
focused on. Now a lens is in focus at only one position (the exact measurement 
to the object of interest—let's say 5 feet); a point 5 feet away shows up on the 
image plane as a sharp dot. At that setting a point at some other distance (say, 
5 feet 6 inches) appears on the image plane as a fuzzy circle. This fuzzy circle is 
the circle of confusion. This fuzzy circle may be very small. If it is small enough, 
it will appear to the viewer to be a sharp point.

Now here's the tricky stuff: If you get close to the image, the circle looks fuzzy, but 
if you're far enough away, the circle looks sharp, like a point. What determines 
the acceptable fuzziness of the point is the size of the original format (35 mm, 
16 mm, 2⁄3-inch chip, etc.), the degree of magnification of the original (how big 
the screen is), and the distance of the observer from the projected image. Since 
all of these are variable, calculations need to be made so you ensure that you are 
working within the size circle of confusion that is acceptable for a given format 
and a given size of projection. Thus, for TV, the acceptable circle of confusion can 
be bigger than the acceptable circle of confusion for exhibition in a movie theater 
(a 4- or 5-foot-wide screen versus a 30- to 50-foot-wide screen).

Remember that everything that is not at the precise point of focus always creates 
a circle of confusion. The circles of confusion get bigger as we move away from 
the precise point of focus. (Either forward or back; that is, given the focus at five 
feet, from five and a half to six the circle of confusion gets bigger and from four 
and a half to four the circle of confusion gets bigger.)

Getting back to depth of field, you may sometimes hear it referred to as depth 
of focus, but it is not depth of focus. Depth of focus is another thing entirely. For 
now just understand that depth of focus refers to the infinitesimally small, but 
real, tolerance in the distance from the lens to the chip or film. Usually we act 
as though there is no tolerance, so we (or our friends the camera technicians) 
set the “flange focus distance” at a precise place. Flange = lens mount flange. For 
digital cameras, it's called “back focus,” and it generally has to be adjusted very 
often, on the set. Things cause it to shift—mostly temperature, since digital cam-
eras heat up. So you get to adjust the position of the lens with a dial on the front 
while you check focus on a focusing chart.

Because the f-stop increases or decreases the size of the aperture opening, the 
setting of the f-stop determines which part and how much of the surface area 
of the lens light rays will be allowed to pass through. A “shallow” f-stop (small 
number, large opening) admits light through a larger area of the glass of the lens 
than does a “deep” f-stop (large number, small opening). The smaller open-
ing admits light only through the very center of the glass. (Shallow and deep are 
terms that also describe the depth of field, but that's not how I am using them 
here.) Interestingly, the center of the lens is the easiest to make and is the most 
free of distortions. Theoretically, then, a deep f-stop, small opening, will give 
us the sharpest, least distorted image. In practical terms, you will get a better, 
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sharper image shooting at the higher f-stops. That is why, in the old days, no DPs 
wanted to shoot at a lens's maximum (widest) aperture; the image would be soft 
and distorted, and would not match shots made at a deeper (smaller opening, 
bigger number) stop.

That's with old lenses. Lens design today has pretty much eliminated the prob-
lem of lower quality at the outer edges of the lens. You can shoot wide open—
f/1.4, even f/1.1—with confidence that the image quality will be as good as that 
at f/5.6 and that it will have very similar characteristics. There are exceptions, 
and that's a very advanced topic. It requires a trained eye, and it takes a few years 
to notice any differences. So you don't have to worry about any adverse effect on 
the perception of your average audience member, but perfectionist cinematog-
raphers know that there can be intangible differences in quality that may have a 
subtle impact on the emotions evoked by a shot.

Interestingly, or frustratingly, closing down the aperture a great deal can also have 
negative optical effects. The smaller the size of the aperture, the more diffraction 
defects become magnified. You can think of diffraction as the tendency of light rays 
to bend or scatter somewhat erratically as they hit the edges of the iris blades. (Note: 
Physicists, please don't get mad at me. I'm trying to get across some  principles of 
optics but only so far as they have an immediate effect on photography. I know I'm 
not precise or complete. If I'm totally inaccurate, please let me know.)

Okay, the light hitting the blade edges bends and scatters. And just as with an 
imperfect piece of glass, the image will be soft, and the scattering of the light 
will reduce the saturation of colors and make the blacks look gray. Generally, 
we don't want that. So most DPs avoid closing down too much. Depending 
on the lens, this means never stopping down below f/8 or f/11. Again, with 
 modern lenses, the effect is lessened, but it may still exist for a given lens, so you 
have to know your lens—test, test, test, and observe—in order to make the best 
 decisions in choosing your f-stop.

You can see that any lens imperfection has the potential to lessen the depth of 
field by making the picture soft, blurry, or gray. You need to understand that 
although f/22 may offer infinite depth of field, the picture may be less pleasing 
than if you shot at f/11 with a slightly shallower depth of field. Remember that 
any filter placed in front of a lens will scatter light a little, causing some degrada-
tion of your image. Depth of field will appear to be greater with a “clean” lens 
(one that has no glass over it) than when you're using filtering.

Depth of field is incredibly important in any number of filming situations. One 
is when the camera assistant has to keep a moving actor or object in focus. 
Remember: No one “follows” focus. When focusing, you must be right with the 
actor, not following, so that the two of you are doing a kind of psychic dance. 
Anyway, it's not always possible to be perfect, no matter how skilled you are. So 
after the director calls “Cut!,” you will often see the assistant run out with a tape 
measure, checking the exact distance between the camera and the subject. Then 
you'll see him or her frantically playing with a little disk called a “Kelly wheel” 
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(or punching numbers into an iPhone app). After a minute with the wheel, the 
assistant will either look relieved or will call for another take.

What the assistant is doing is checking to see if depth of field will carry the 
apparent focus well enough that his imprecision in focus won't matter. We all 
have to learn what's “good enough” in many situations. This is a moment when 
it's important for the assistant to know if his work is acceptable; if it is, great, we 
move on; time, money, and creativity are saved. But if not, it's imperative to do 
the shot again, because—as you know—bad focus is unforgiveable.

The Kelly wheel is named for one of the men who invented it: Graham White 
“Skeets” Kelly, along with his buddy William Branch “Bill” Pollard. (It goes with-
out saying that these guys were British.) It's basically a circular slide rule (a slide 
rule is a device engineers used to use to make calculations before the advent of 
electronic calculators). The Kelly wheel allows you to figure out depth of field 
for any lens at any focus and any stop very quickly. You may have seen, online 
or in reference works such as The American Cinematographer Film Manual, charts 
of depth of field for every focal length lens in existence. These are accurate and 
good to have, but they're cumbersome when you're on the set under the pressure 
of time. The Kelly wheel is fast and compact. These days, many, if not most, assis-
tants use PDAs or smart phones loaded with one of the many programs available 
online, including some very good ones for figuring depth of field. As a DP, I don't 
care what device the assistant uses, just as long as it's fast and accurate.

Now even when you know you've got a lot of depth of field—you're on a 12 mm 
at f/11 and you're in focus from here to Brazil—it's still a good idea to “play it 
like it's a 250,” meaning “Don't get sloppy.” That's advice I got early on from an 
experienced assistant. Since the 10 to 1 (25 mm to 250 mm Angenieux) was the 
main long lens we used, and 250 was its long end, the advice meant “Always set 
focus as though you have no room for error.” It's still good advice because you 
always want to keep your focus skills in top form so you'll be at the top of your 
game when it's really crucial. So when an actor decides to miss her mark, you'll 
be either ready to make the correction or you'll be saved by your depth of field.

Figure 29.10
Guild Kelly wheel.
Reproduced by permission 
of The Guild of British 
Camera Technicians.
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Depth of field can come into play in another way. Back when I was a cam-
era assistant on the movie Down By Law (shot by Robby Müller and directed 
by Jim Jarmusch), I knew, because of Jim's style, that he would be doing 
long takes with multiple characters, each character equally important to the 
drama. And I also knew that because of Robby's style—and our locations, 
including a real jail and real swamps—I would not have a deep stop. Robby 
liked to shoot at f/1.4 or f/1.6. However, in this case I got lucky: He gave me 
an f/2.2 and sometimes even an f/2.5. Now, even with a 25 mm lens (90% 
of the movie was shot on a 25 mm), there's not a lot of depth of field when 
you're in confined spaces, as most of our interiors were. I didn't want the 
audience to be aware of shifts in focus from one character to another (that's 
almost as bad as leaving the focus on one actor and letting the other  
actors go soft), so I figured the thing to do would be to keep everybody 
in focus all the time. If you've gotten this far, you know that's optically 
impossible. It almost breaks a law of physics, and although I know how to 
manipulate the image with some arcane techniques, they would have been 
time consuming and expensive.1

I thought back to a job I did when I was a brand-new first assistant. It was a pilot 
for a TV series, and the director was coming off a big success with a miniseries, 
and he was feeling his oats. He called me in for an interview. (What a thrill! I 
hardly ever even had a director talk to me, never mind summon me for an audi-
ence.) I approached with trepidation. He said welcome to the show, and he only 
wanted one thing: “Keep everything in focus.” Well, I sort of chuckled, and I said 
that was my job. “I don't think you're hearing me right. I want everything in the 
frame in focus all the time.”

This time I didn't laugh, and I thought furiously how to explain physics to him. 
I started talking about different focal lengths of lenses and different f-stops and 
how the DP would decide how much stop to give me, and—in the midst of this 
very nice talk of mine, he said, “Everything. In the frame. In focus. All the time. 
See you tomorrow.”

1Here are a couple of techniques:
You can shift the plane of focus of the lens so it's focusing on a slant. With the right setting, 

you could hold two people in focus who are not in focus with normal lenses. This is a nineteenth-
century technique, developed for view cameras (the big things in old movies that the photographer 
disappears with under a block cloth). Movie cameras don't work that way, but Clairmont and 
Panavision make “tilt/shift” lenses that do the about the same thing. You can look up the principles 
involved. They're not complex, but they're way out of the zone of this book. You may have seen one 
of these lenses used in the rowing competition in Social Network, shot by Jeff Cronenweth, ASC.

You can use a split diopter. A diopter is what we call a magnifying lens that is used as a filter 
(optical corrections are measured in diopters). A diopter on the front of the lens is a way of getting 
closer to an object than the closest focus of the lens will let you. If you use a split diopter, you can 
focus simultaneously on something close and something far.
CAUTION: Both of these techniques rely on the subjects not moving. You get this situation 
sometimes, but there's a reason for the term moving pictures.
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I went out thoroughly shaken, thinking, not for the first time, that I had made 
a horrible mistake in my career choice and wondering if I could get my old job 
back. But I really wanted to look good on this job. The Camera Department 
at Universal had gotten me this job, and if I did well, I could count on a lot 
of work from them. And if I did poorly, they'd just forget my name. The DP 
was a man I respected and sort of feared, a man for whom I had worked as a 
 second on Rockford Files, and I didn't want to let him down. So I marched off 
and bought the fanciest depth of field calculator in the world (and had the 
 company pay for it).

And I looked at that calculator every night, trying to get a sense of what lenses 
would help me and which ones would hang me out to dry. In thinking about 
the problem, I thought of one of the first things I learned about depth of field: 
You can use the edge of the depth of field as much as the precise point of focus. 
That is, if you've got one person at 5 feet and one at 15 feet, you probably can't 
keep them both in focus. And you don't want to throw the focus back and forth 
between 5 and 15 feet as the actors alternate speaking. It looks obvious, it calls 
attention to the fact that you're watching a movie, and it tends to push the audi-
ence right out of the picture. It surprises some people to know that such artistic 
concerns come from the technicians, but they do.

To deal with situations like this, I had been taught not to focus exactly at 5 and 
then throw the focus back to 15 as I switched focus from one actor to the other. 
(By the way, a lot of assistants and others call this “racking focus.” I hate this 
term. Racking always means shifting the focus as fast as possible from one set-
ting to another. I think it's obvious by now that I hate the obtrusive nature of 
such a move, and if you want the smoothest look to your work, you should, 
too. I like to think of the best way as “floating” focus. You're not slower, you 
just feather the start and end, and you feel a gentler movement than you would 
racking.) So I played the actor closer to the camera at the edge of his depth 
of field (say, 7 feet) and played the actress, further away, at the edge of her 
depth of field (say, 13 feet). That way, when I shifted focus from front to back, I 
moved the focus ring less. There was less of the image suddenly changing focus, 
and the shift  happened faster because my hand had a shorter distance to tra-
verse. On the pilot I made a point of playing my focus so that the maximum 
area of the shot was in focus; the speaker was always sharp, and if I had to shift 
to another actor, I played depth of field so the focus shift was almost unnotice-
able. If you're careful and you shift focus in concert with the audience's shift 
of attention from one person to the other, the audience will never notice the 
change. The shift should occur just after the first character finishes speaking and 
just before the second one starts. The audience will look only at the actor who's 
talking and won't sense the fact that you've switched focus.

So this is the technique I used on Down By Law, and thank goodness I'd had the 
training on that pilot. Almost every interior scene—low light and wide-open 
aperture—had two or three characters among whom I had to play focus without 
anyone noticing. It worked well, and I'm very proud of it.
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So when it comes to choosing lenses, you have decisions to make based on 
the many factors we just discussed. That's why it is so important to know 
what the practical and artistic needs of the production will be. Just be assured 
that over time, by testing lenses and by gaining experience from using  various 
lines of lenses over and over, these choices will become easier and easier as 
you learn what works best for you and you become old friends with your 
favorite lenses.
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On the surface, focusing seems simple enough. During a blocking rehearsal, 
marks are laid to indicate the places on the set where the actors will be stop-
ping and standing during a scene. The first camera assistant measures the 
 distance from the focal plane (on the camera) to each actor's position using 
a cloth or fiberglass tape. The first makes notes or memorizes the distances 
that will need to be set when the scene is shot. The director calls “Action,” and 
using the geared knob attached to the barrel of the lens, the first adjusts the 
focus as the scene proceeds to whatever distance the actor is from the camera. 
That's all there is to it!

Well, not so fast. The first thing that can go wrong is that actors often don't hit 
their marks, or they lean, or they move suddenly. You need to have a really good 
mental measuring tape in your head. You have to react to errors by actors and to 
erratic moves and to moves that were never rehearsed. You have to know which 
of several actors in the scene is most important and make sure you keep the focus 
on that actor. You have to try to keep several actors in a shot in acceptable focus 
all the time even though this is impossible according to the laws of physics.

All this time, you are standing next to the camera, eyes at the film plane (the 
 precise place where the film is when it's exposed). One eye is on the actor, and 
the other eye is on the lens. This leaves no eyes to look at the video monitor. It's 
also tough to see both the scene and the lens. We all develop routines to deal 
with it. (I look at the corner of the matte box so the actor is in my left peripheral 
vision and the lens markings are in my right. It's tricky.)

You may have gotten the idea by now that the job of focusing is a hard job that 
takes a long time to learn. Yes. The first time on a set, I couldn't believe regular 
human beings did this job without looking through the viewfinder! And that's just 
as well because if you tried to focus through the viewfinder or by using a moni-
tor, you'd always be lagging behind the movement of the actor. If you “ follow” 
focus, you're late, out of focus, and fired. So you must be with the actor. There is 
a point when you will have entered the zone, a zone in which you, the assistant, 
react reflexively to the situation. You learn the actors' “clues” so you know when 

the Zen of Focusing
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to anticipate their moves. As I progressed in the job, I began to think that I didn't 
do focus; I was focus. It's like a Zen practice. Read Zen and the Art of Archery to 
expose yourself to the method and philosophy. Yes, we're shooting movies, not 
arrows, but the same concepts are applicable. They both deal with very narrow 
limits of error, being on target, being focused. No pun intended.

Baby steps and incessant practice will make you a good focus puller. Wherever 
you are, try to guess distances to people or objects you see. Carry a tape measure 
with you (for this, use a steel one), and see how close you can come to actual 
distances. Let's say you feel a little weird doing that in public. Instead, go in your 
backyard with a friend, toss some rocks, then guess the distance from you to 
the rocks. Use your tape to measure the actual distances and compare them to 
what you guessed. After a lot of wrong guesses, you'll start to get a feel for what 
these distances will look like to you, and you'll develop an instinctive accuracy. 
When you get really good at it, you can amuse your friends and win some bets 
by showing off your ability to accurately guess distances just by looking.

Back on the set. There are some strategies you can use to help you with focus. 
Measure out ten feet, and memorize where that is on the set. This is an indis-
pensable benchmark. It's good to know what five feet looks like, too. Always 
focus on the actor's eyes. Even if nothing else is in focus, this will look good. 
Always focus on #1. That's the first person listed on the call sheet, who will 
always be the star.

When you're shooting in a place with any regular divisions (tile, sidewalk 
spaces), measure the length of one division and use it to calculate the rough 
distance between you and the subject. When shooting in a room, measure the 
distances to furniture. Even when the actors miss their marks, you'll have a pretty 
good idea of where they are.

Remember that your arm span equals your height. If you're 5′10″ to 6′2″, you 
can figure you're span is six feet. So nose to fingertips is one yard. When you 
measure to actors, use a cloth tape. (A metal tape can get out of control and hurt 
people. You use a metal tape only when you can't leave the camera—for exam-
ple, if you're on a crane 12 feet in the air.) Write the measurement on a piece of 
camera tape or a sticky note you've put on your tape. When you get back to the 
camera, put the note on your matte box as a reference.

Beware of getting more than three reference points for a shot. Too many 
 measurements will confuse you. Remember that if you're shooting from the air, 
distances look different from the way they look on the ground. Measure more 
often and more carefully. On a crane or a platform (we call it a parallel), you can 
use a metal tape or, better, give your assistant the dumb end of the tape and have 
him take it out to the point to be measured. If you're flying, you're so high that 
pretty much everything is at infinity. Or ask your operator for eye focuses.
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When you're on a long lens, it's tough; have your second go out with a slate 
and stand next to landmarks. Get a visual focus through the lens at each point. 
Number them. During the shot, have your assistant call off to you when the 
 subject passes the landmarks you have measured.

To get an eye focus, have your second stand next to the actor or on the actor's 
mark. Have him hold up the slate at exactly the plane of the eyes. Focus on 
the printed lines on the slate (they're sharp and contrasty and easy to read). 
Backlight the slate, if you can, so you can see the lines more clearly. Refer to 
Chapter 28 for more about viewing systems.
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There tends to be a lot of mysticism about filters. Filters and nets are given credit 
for every kind of great photography. I remember one time in college, a grad  student 
friend of mine rushed into the film department all hot and bothered. “I've got 
it!” he yelled. “I know how Sven Nykvist gets those beautiful, crisp  pictures for 
Bergman. I just saw a picture of his camera, and his matte box must be a foot 
long. Think of all the filters he can fit in there!” We were all duly impressed, with 
both my friend's sagacity and Nykvist's filtering genius. It was a  number of years 
before I found out that the picture is at its  sharpest when no filters are used; filters 
can change color, and can make the  picture  fuzzier. That's almost all. Then when 
I worked as an assistant to Robby Müller, I was besieged by other DPs and assis-
tants wanting to know the secrets of Robby's “filter pack.” Yes, I knew, and I give 
you the secret here: no filters. As Robby told me, “I prefer to light it.”

When I started in the business, a few years before I worked with Robby, it was the 
fashion to use some sort of softening filter all the time. Back then we commonly 
used fogs, double fogs, and low-contrast filters. In the 1980s the fashion turned 
around to having a clean lens. I don't know why except to say fashion. You can 
see the effect of this fashion when you watch Visions of Light. In it Haskell Wexler 
talks about taking over for Nestor Almendros on Days of Heaven. Nestor has just 
said that filtering is cheating, and then Haskell admits to using some diffusion 
filtering on Days of Heaven—thus subverting Nestor. Why? My guess: It was the 
mid-1970s: fashion.

I've seen people get bent out of shape about filters the way they get crazy about 
using exposure meters. Calm down. You want to consider filters not as a mystery 
but as another tool, just as the meter is a tool, just as the camera is a tool. So 
what do you really need?

I never start a show without two specific filters. The first is an optical flat, which 
is, yes, a flat piece of glass—optical glass, so it has no imperfections and it's 
“water white”—that is, it's neutrally colored. The most common use you'll have 
for a flat is putting it in front of the lens as protection. You only need protection 
from projectiles—gunshots (yes, even blanks), explosions, gravel and dirt kicked 
up by vehicles. The flat is insurance; it's a lot cheaper than a lens, so it becomes 
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expendable. If you're doing a show with lots of gunfire straight at the camera, 
you'll be returning several flats pitted with the wadding from blanks.

I also use flats to make homemade diffusion. An optical flat is what you use for 
the traditional Vaseline look. To do that, take a small amount of Vaseline, and 
put it on one side of the flat. Smear it around to get a thin, even film. Use a rag 
or a paper towel to wipe it down as thin as you can. Wipe in one  direction. How 
thin do you want the Vaseline? You'll figure out after a few tries, but I  recommend 
that you make it very thin; it has a bigger effect than you usually expect. And 
putting on a pattern by wiping in one direction will give you a different look 
for each direction. For example, I find wiping a horizontal pattern gives me a 
 vertical smear to the picture. You'll discover your own preferred look.

Another traditional method, often as a last-minute emergency, is using hairspray 
from the hairdressers or dulling spray from the grips. Again, thinner is better. 
I've gotten my best effects not by spraying directly on the glass but by spraying 
a mist in the air and waving the flat through it. You can build up the thickness 
slowly when you do it that way.

Okay, you've got an optical flat as part of your standard order. The next indis-
pensable item is a polarizing filter. In the business it's often called a Pola-screen; 
that's the name under which it was first marketed. The only time you won't want 
a  polarizer is when you're shooting entirely indoors. It's really only useful outside 
because it reduces your exposure by about one and a half stops, and usually you 
can't afford that much inside. And its practical uses inside are limited. But outside 
it's a miracle worker. It will darken clear blue skies to a rich royal blue. It will elimi-
nate reflections on water so you can see the fish swimming around. It will enhance 
reflections on windows to hide the activity inside. It will brighten sun reflections 
on the tips of breaking waves. Yes, it's a miracle worker. But wait, there's more! 
Everything it can do it can undo. It can leave skies pastel, kill or enhance reflections 
on glass and water, and eliminate the sun glints on waves. Of course, these effects 
are the result of the same action by the filter. Here's how it works. Rays of the light 
from the sun are (for all practical purposes) parallel, but they are vibrating in all 
configurations. If you could look at the sun and see individual light waves, you 
would see waves lined up at all 360 degrees of a  circle, sort of like on the left of the 
filter in Figure 31.1.

Vertical filter

Vertically
polarized
output

Horizontally
polarized
output

Horizontal filter

Figure 31.1
Light waves (diagram of 
polarized output showing 
vertical and horizontal 
filtration).
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The polarizer cuts the amount of light in half (actually a little more than half) by 
letting through only the light waves that are parallel to scribings in the filter. We 
can choose which parallel rays to let through. Since all the light is now parallel, 
we can choose to see only the light that's not scattered (in the case of the sky), 
or only the light rays that show a reflection, in water or on glass, or the ones that 
don't show a reflection.

One of the nice things about a polarizer is that it returns to us a tool we had 
lost in the conversion from black-and-white to color. With monochrome film it 
was possible to use color filters to change the look of a scene. For example, we 
could use a yellow or a red filter to darken the sky a little or a lot. (They would 
darken the picture by letting through fewer blue rays than shooting unfiltered.) 
If we tried to use them with color film, of course, we'd just get an overall cast of 
 yellow or red to our picture. Now, with the polarizer, we can darken the sky with-
out changing color. Since the polarizer has an equal effect on all wavelengths of 
light, it has a neutral color.

Why do we want to darken the sky? Well, for art. Specifically, the sky is usually 
the brightest object in an exterior picture. It's usually so bright that it distracts 
from the action, or it stretches the density range of the film and begins to look 
overexposed. As you can imagine, it's worse with digital shooting, given its ten-
dency to let white/overbright areas clip. The polarizer can help us both techni-
cally and artistically.

There may be occasions when the polarizer tends to make the frame “too pretty.” 
The rich, clear, blue skies you sometimes get in the southwest can darken to look 
almost like a lake. In these cases you will want to back off the polarizer—to set 
it at, say, halfway.

This brings up how to use a polarizer. You rotate it. That's all there is to it. You 
either have a square filter to fit in a rotating filter slot in the matte box or a round 
filter that fits in a filter holder and can be oriented at any angle. The way to set it 
is to look at your subject through the polarizer. Rotate the polarizer, and at some 
point, you will decide you want the look you're getting. Let your assistant know 
this is the orientation for the polarizer. With a square filter, the assistant remem-
bers the orientation. He can also take a look, remember what it looks like, and 
reset it while looking through the lens. With a round filter, your assistant marks 
“12 o'clock” on the filter holder. When attached to the matte box, he makes sure 
the filter is positioned with the mark straight up.

There are two other classes of filters you may want to carry as part of your regular 
package. If you're on an exterior, it is likely that the ISO of the film is too fast. 
Even with a film as slow as 50 ISO, you have to use a stop as deep as f/16 much 
of the time. For various reasons you may not want that deep a stop. If noth-
ing else, you don't want to be forced into using it. Carry a set of neutral density 
 filters. NDs, as they are universally referred to, come in full stop increments. 
Each .1 ND is one-third of a stop (corresponding to ISO gradations). Therefore, 
one stop is .3 ND, almost always written ND3 and called an ND3 or an N3 or 
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a 30 neutral (30 from 0.30; i.e., .3). Two stops is ND6, and three stops is ND9. 
You can get filters darker than ND9, but they're uncommon. A “set of neutrals” 
is an ND3, an ND6, and an ND9.

Back in ancient times when I was an assistant, film came in only one type: 100 
ASA, tungsten balanced. When we went outside, we needed the neutrals, but 
we also needed to compensate for the sensitivity to blue built into the emul-
sion. The standard conversion is a Wratten 85 filter. Wratten is a designation 
used by Kodak and others to refer to most color filters. Don't worry about 
it. Just call it an 85. (And Kodak says the true compensation for shooting 
tungsten-balanced film in sunlight is an 85B filter. This is probably scientifi-
cally correct, but no one ever uses an 85B in the business. We always use 85s. 
Don't worry about this either.) To make life easier, filter companies developed 
combination filters: 85N3, 85N6, 85N9. A standard 85 package is 85, 85N3, 
85N6, 85N9. If you plan to use tungsten film for every situation, make sure 
you carry a set of 85s.

Why would you want to use tungsten film outdoors when Kodak and Fuji both 
make excellent daylight-balanced films? There might be a lot of reasons, but one 
that's powerful is money. No, the daylight films aren't more expensive, but if 
you have only a little to shoot outside, and you're not exactly sure how much to 
order, and you don't want a whole lot left over, you can order all tungsten and 
use 85s outside. In fact, you can use 500 ISO tungsten-balanced film for every-
thing, the way Steve Poster, ASC, does because he loves the look of that particu-
lar emulsion. It's uncommon to use a very fast film outside, where you will have 
to filter it down so much, but it works perfectly well. I've done it a few times 
when I was caught by the necessity to shoot outside but I had no slow film. It 
looks fine. The only downside is that the operator will have a hard time looking 
through the camera when a lot of ND is in front of the lens. A wonderful alter-
native is to use gelatin filters and put them behind the lens or behind the gate. 
Some cameras (Panaflex, Arricam) have slots cut in the movement just in front 
of the film where a gelatin filter holder can be inserted.

A word about gelatin filters: Be careful. The great thing about gel filters, besides 
being able to go behind a lens (many lenses have a filter holder built in) or in a 
slot in front of the gate, is that there are many more kinds of filters available in 
gels than in glass. They cost anywhere from $20 to $70 (for a 3 × 3-inch size), 
depending on the specific filter. They are thus much less expensive than a glass 
filter, but they are fragile. Usually you use them once and throw them away. They 
have to be cut for use in holders. They are brittle, and it's difficult to cut them 
smoothly without practice. They acquire dust and dirt easily, and fingerprints are 
permanent—they get etched into the gelatin. It's easy to work with a 3 × 3-inch 
filter that usually gives you four pieces for filter holders and come out with zero 
filters because you've touched the gel or dropped it or somehow gotten dirt on 
it that you can't get off. Dirt tends to be more critical with gel filters; they are so 
close to the film plane that a spot might actually be seen as an image on the film, 
and fingerprints look like ugly diffusion.
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Don't be scared. The advantages are so great that it's worth practicing until you 
can cut them accurately. The filters come in an envelope inside which is a piece 
of cardboard with lens tissue around the filter. Keep the lens tissue on the filter 
while you cut it. If the filter holder is a split holder with a friction fit for the gel, 
use a small piece of Scotch tape to hold the filter in the holder. The filter is held in 
the behind the lens holder by friction. Blow off any dust with a  hurricane blower 
or Dust-Off, but be careful. These things go flying pretty easily.

Of course, you'll be thinking about the right size glass filter for your camera/lens 
setup. Avoid screw-on filters. You have to have a different one for each lens size, 
or you have to get filters for the largest diameter lens and step-down adapters to 
fit the filters on each other lens. It's a pain in the neck to change filters when you 
have to unscrew them, and it's horrible if you have more than one filter. That's 
why matte boxes have filter holders that slip in and out of slots in the matte box. 
The standard size for professional matte boxes is 4 × 5.65-inch; we call them “4 
by 5s.” There are also 4 × 4-inch filters, used for some older 16 mm cameras, and 
many aftermarket matte boxes for digital cameras. Since most digital camera 
manufacturers don't make matte boxes, you're facing the hell of many different 
makes of matte boxes, follow-focus, and rods, none of which will fit another. 
Good luck. Take your time prepping the camera, and make sure everything fits. 
You will also run into 6 × 6-inch filters, which were standard some 40 years ago. 
They've had a renaissance with the popularity of graduated filters.

For polarizers, you'll find it easier to use round filters. Usually, you'll use a 
4½-inch round for primes and a 138 mm for zooms. I mentioned graduated fil-
ters, and I hate to do it, but I'll go over them here. Don't use them. I'd like to leave 
it at that, but you want to know why. Grads are filters with half clear and half 
the designated filter. They may have a sharp line at the division between the fil-
ter and the clear glass, a soft line, or a slow transition. Neutral grads are used to 
darken skies; grads in various colors are used to simulate sunsets or to put some 
color into a picture where it doesn't occur naturally. There's an overwhelming 
tendency for grads to look phony. The colors are artificial—that goes without 
saying. The neutral grads can work fine as long as there's a distinct horizon line 
and no part of your picture sticks up above it. If something is tall—say, a tree—
the top of the tree will be darkened more than the bottom. The line on the grad 
will be obvious on the film, and any illusion is shattered. I have seen grads used 
well; of course, the definition of “used well” is that you can't see the grad. All too 
often there is a telltale object sticking up and being darkened unrealistically.

And now we come to diffusion. This is actually where we began. Some kind 
of diffusion has been used since the beginning of photography to blur reality 
and to soften hard edges. The most common use is to make actors look better. 
Mostly it's for women, but look at any recent films with Robert Redford—lots of 
extra softness in his close-ups.

By the way, we also call pieces of plastic that we put on lamps to soften the 
light diffusion. This shouldn't be confusing, since one is part of the camera 
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 department and the other is handled by grips and electricians. Someone must 
have run out of funny words to call things.

While there are dozens of kinds of diffusion, you can think of all of them  falling 
into two classes: the ones that soften focus and the ones that spread light. The 
ones that soften focus have little lenses on the glass; they look clear but  pebbled, 
like shower door glass. These tend to soften or eliminate facial lines without 
 causing a halo effect. The ones spreading the light look like dirty pieces of glass. 
They quite distinctly cause more or less of a halo or sparkle effect around points 
of light. They are by far the largest class of diffusing filters. Also,  diffusion, though 
not strictly filters, are nets. Traditionally DPs have gone to lingerie stores and 
bought extremely fine-mesh underwear. Then they have their assistants mount 
pieces of the lingerie into frames that go in front of or behind the lens. A few 
companies now make “net filters”—netting embedded between two pieces of 
glass—but most DPs who use nets do it the old-fashioned way.

Of course, I am simplifying the situation greatly. There are kinds (say, black-dot 
filters) that spread the light without causing a halo. There are many different 
gradations of these filters, designed to spread the light and soften the picture in 
different ways. It's impossible to deal with them except by going through every 
kind of diffusion made by every filter manufacturer. Even so, what you're inter-
ested in is how you feel about the filter's effect and how it looks to you. What 
you want to do is find a filter company or a camera rental house or a camera 
store. They'll have filters, and most places will let you borrow them for tests. Get 
a set and try them out. Almost all diffusion comes in different densities, usually 
1 (hardly anything) through 5 (very heavy). Take some stills of friends. Better 
yet, do some little scenes with actors, light them, and see how the diffusion 
affects the photography. Shoot clean (no filter) shots, too, and keep records for 
yourself.

I think you'll find that any diffusion filter can work well for almost any circum-
stance. But eventually you will decide that you like one or two kinds best, and 
you'll stick with them. Test, test, test. That's the only way to know what you're 
doing and to be sure you're going to get the results you want.
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Film is the basic stuff of films. Ha! Gotcha! Okay, it's really the reason for  movies. 
Plenty of smart cookies tried to make pictures that move, and no one had any 
success until Eastman appropriated the technology to make tough,  flexible, clear 
celluloid and made it commercially viable. Once flexible, transparent material 
to which photographic emulsion could be bonded was created, movies began 
almost immediately. Until then, although great progress had been made in 
 making dry emulsions (Eastman's company was first called the Eastman Dry 
Plate company), attempts to make a continuous running series of pictures had 
been confined to glass plates and paper. You can probably figure out why they 
didn't work.

Today, digital formation and storage of images are practical, often excellent, and 
may supplant film as the preferred imaging method of the future. But not yet. 
So it is important for professional work to know something about film itself. It's 
not just a historical oddity.

Any photographic film is made up of several layers. The bottommost, and  thickest, 
is the base. The first practical base was nitrocellulose, usually called nitrate. It 
had a composition similar to gunpowder; unfortunately, it would sometimes 
burn and explode just like gunpowder. This characteristic is  responsible for the 
fortress-like building of projection booths (fireproofing) and for a still- prevalent 
notion that film is dangerous and causes fires.

Things are different today. The most common base for camera film (negative 
film used in cameras) is cellulose acetate (called safety film, a term not much 
used today). It allows a duller image than nitrate, but at least it doesn't burn 
under normal circumstances. Another substance, a polyester (often called Estar, 
a trademark of Kodak), is usually used for print films. It's enormously tough and 
dimensionally stable for long storage. It's so tough that if used as a camera film, 
a jam would likely tear the camera mechanism apart before the film ripped. 
So it's used for nonoriginal photography applications where it won't break a 
 million-dollar camera, such as in labs and projectors.

Film
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I find it interesting that, partly because of the base, photographic film is now 
 considered the best archival medium for movies. You may have seen  pictures of 
decomposed film turning into goo. That's nitrate. Safety film, however, lasts at 
least 100 years, and maybe even 200 to 300. And it tends not to shrink or warp, 
although the polyester base is far more stable than acetate. All of this should 
help you understand why film itself is important. Digital archiving is seduc-
tive, but we don't know how long any digital storage will last. Tape can become 
brittle, and the oxide on tape tends to separate from its base. And we all know 
that digital coding seems to change (what seems like) overnight. Engineers are 
continually improving the amount of storage space, but they are also developing 
new—and improved—ways of encoding the information. We have all encoun-
tered the situation of a new operating system making the old one obsolete and 
even making it impossible to retrieve information stored with an outdated pro-
gram. Those are the problems facing digital today.

But even color film, whose pictures are contaminated with residual chemi-
cals and unstable dyes, can be separated into three archival black-and-white 
 copies—one for each of the red, green, and blue layers—that offer longer life 
and the possibility of reconstituting the color picture accurately.

Okay, so film lasts a long time. What exactly is this stuff? On top of a base 
of  4⁄1000 inch to 7⁄1000 inch are layered a binder, the emulsion, often a protec-
tive surface on top, and a black antihalation layer on the back. The protective 
layer has little to do with photography. The antihalation layer keeps strong 
light from penetrating the film and bouncing off the pressure plate in the 
camera, thus causing halos around the bright light. You can see this effect 
in black-and-white movies from before the 1990s. Black-and-white film had 
no black backing, so car headlights always have a fuzzy glow around them—
the halo. (By the way, modern black-and-white still has no antihalation layer. 
Most of the few black-and-white pictures made today are shot with color film 
and “ decolorized” in postproduction. That's why you rarely see halos around 
lights in those movies.)

The emulsion layer is the most important for us because it gives us the picture. 
The chemical nature of film is a salt, a silver halide. This is a compound of silver 
and a halide (a gas), most often nitrogen. The emulsion is silver nitrate. All silver 
halides are sensitive to light; without adding other chemicals, they are sensitive 
only to light in the short end of the spectrum, blue (and ultraviolet). You may 
have seen old photographs—before 1900—in which the sky is blank or the eyes 
are unnaturally light. These circumstances exist because the film is extremely 
sensitive to blue; in order to get other colors to expose, the blue areas of the pho-
tograph are overexposed and therefore look white in the print.

Until at least 1910, you would have seen the strangest makeup on the actors on 
a movie set. Often their faces were chalky white, and their lips might be brown 
colored. All of this was to compensate for the characteristics of the film. That 
film is now called color blind, and it's still in use today, usually for graphic arts 
applications.
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So the chemists working at the film manufacturers, in a tireless effort to 
make more money with new gimmicks, started adding chemicals. In effect, 
they added impurities to the emulsion. By the teens, a new type of emulsion 
called orthochromatic was common. The film was sensitive to green as well as 
blue, and it rendered colors in a gray scale more “realistically.” (Can you call  
monochrome—black-and-white—realistic? It's always an abstraction. But this is 
not a  philosophy book, so let's stick to practicalities.)

Photographers and cinematographers generally welcomed ortho as a great 
advance. But the emulsion was still insensitive to red light, so lips and traf-
fic lights went black. It is interesting that orthochromatic means “true color” 
(roughly) from its Greek roots. And, of course, it wasn't true color. It wasn't 
color, and it wasn't true. But you have to sell the public some way.

In the 1920s, photographic chemists found new compounds that when added to 
the ortho emulsion would make the film sensitive to red. Now the emulsion was 
sensitive to all colors and would render them in an approximately equal way as 
shades of gray. Of course, the new film had a new name: panchromatic,  meaning 
“all colors.” And it was a real advance. Emulsions have undergone numerous 
improvements since the 1920s, but they're all now panchromatic (again, except 
for special applications).

You are probably thinking, “I just want to make movies. What do I care about 
all this history?” I'm glad you asked. Unless you're doing historic recreations 
(Zelig), you don't care. And you're not going to make black-and-white movies—
they're not commercial—so let's stick to color. And this is where all this stuff 
comes into play. Color emulsions consist of three layers, one each sensitive to 
red light, green light, and blue light. (I am simplifying radically here. Kodak's 
website has a lot of helpful information about the structure of their films.) 
Each of the layers is a slightly different emulsion. The top layer is blue-sensitive. 
A  yellow filter under it holds back blue and lets through red and green. The next 
layer is ortho—sensitive to blue and green. A red filter underneath holds back 
the green and lets through the red. And the bottom layer is panchromatic— 
sensitive to all colors.

All film works in basically the same way. A photon—the basic particle of light—
guided by the lens hits the emulsion. It breaks off electrons, which causes the 
silver halide to become metal silver. At the moment, it's only potentially metal, 
but, again, we don't need to worry about that. It's enough to know that light 
changes the chemistry of the emulsion. Light makes the image, and we are in fact 
taking pictures of light—not things. Remembering this can be valuable. When 
you're composing, you want to think of the light; suddenly what we're doing 
becomes clear (after a lot of practice).

I want to emphasize that we're recording light; whether film or digital, the 
 system is a way of making a permanent record of light rays—chemically for film, 
electronically for digital. And as my mentor Robby Müller once said when asked 
what he likes about light, “It makes things visible.”
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Of course, nothing is all that simple. We do not have an image on the film, nor 
do we have one on the chip. Digitally, the signal (light hits a sensor, causes an 
electric current) has to be recorded somehow and processed before it can be 
played back as an image. On the film there's eventually an actual picture, but 
right now it's a latent image. It holds potential. It must be processed in chemical 
baths to make the image visible. It's probably reductive to stress this. However, 
I want you, the budding cinematographer, to have an accurate foundation of 
knowledge for your creative endeavors.

An unusual aspect of film, not encountered in digital filmmaking, is the 
 positive/negative process. The original camera film, when processed, is a 
 negative; all the values of the scene are reversed. And all the colors are the 
complements of the colors in the scene. Before we have a picture, we must print 
the negative. In a controlled environment, we sandwich the negative and unex-
posed print film together, pass light through the negative to the positive, and 
we have another piece of film full of latent images, which gets processed just as 
the negative was.

Also, be aware that all high-end digital cameras give us a record that also does 
not look like the original scene. In this case the picture is generally gray-green 
and has very low contrast. It too must be processed, but this time electronically. 
That's all you need to know. The subject is really beyond the scope of this book. 
These cameras rent for upwards of $6,000 a day, so you probably aren't going to 
get your hands on one anytime soon.

Film demands careful handling. Even before the light strikes the emulsion, it's 
an unstable batch of chemicals. It will deteriorate with time, but careful han-
dling can keep it fresh fairly long. Unexposed (and, by the way, exposed but 
unprocessed) film should always be kept cold. It is fine to freeze it for long-term 
storage. When I worked at Apogee, the late, great effects house, we used only 
maybe 100 feet of film a day. It came in 1,000-foot rolls, so we kept them in a 
deep freeze until we needed them. We did have to take them out of the freezer 
the night before shooting; it takes that long for the film to warm up. And you 
keep it in its can, well taped, so condensation doesn't form on the film.

In most cases, refrigeration is all you need. I keep my film in plastic storage 
bags so the can doesn't get rusty from condensation while it warms up. The 
rust won't hurt anything, but it's messy. Almost any size can of film will warm 
up after a few hours. You can usually pull it out of the fridge on the day of 
shooting, and it'll be usable by the time you start shooting. Kodak has an excel-
lent page on storing and handling online. Download Technical Information 
Bulletin #Tib5202 May 2002, Storage and Handling of Unprocessed Film 
from Kodak’s website at http://motion.kodak.com/US/en/motion/support/
Technical_information/faq.htm#preprod16.

As well as age, ionizing radiation will cause film to deteriorate. We all know 
that x-rays will fog film, but even cosmic rays, given enough time, will do it. So 
eventually almost all unprocessed film, no matter how carefully it's treated, will 
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become useless. Motion picture film, since it's a professional film, is made to 
higher standards than the stuff you stick in your snapshot camera. It gives better 
color rendition, but it also means it goes bad faster. So don't buy too much and 
try to hold on to it.

Electronic imaging is analogous to film imaging. The same basic action occurs: 
Electrons hit a sensitive place, a charge is formed, there is an accumulation of 
charges on a chip in a certain amount of time (like 1⁄50 second), and then the 
record of these charges is dumped into a storage area. Either while shooting 
(tape) or afterward (data file) the information is stored where it is permanent 
and accessible. We know that the lasting power of digital information is still an 
open question.

Right now a friendly argument about digital acquisition is raging. Most  cameras 
use CCDs (charge-coupled devices). Some now use CMOS (complementary 
metal–oxide–semiconductor). There are pros and cons to each, and again that's 
a matter for professionals. Novice filmmakers will generally be using CCD 
cameras.
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Color temperature is a physics concept. The color temperature of any point in 
the spectrum is that temperature in degrees Kelvin (Celsius scale with zero as 
absolute zero) to which a black body (what's that, you ask? don't worry about 
it) must be heated to produce that color (wavelength). It's nice to know this, but 
the physics of it has no practical application in cinematography.

We must know about color temperature, however, since film does not respond 
to light the same way eyes do. It's the same way for electronic imagers (CCDs, 
CMOS, and whatever is new in the last month). Your eye-brain system “knows” 
what the color of most objects is supposed to be. The processing of nerve 
impulses in the brain from the optic nerve interprets whatever “actual” color 
(what the actual wavelength of light shows it to be) we see by approximating 
its “real” color (the one we know from experience) in our consciousness. You 
notice that this depends on our having seen the object in “white” (or neutral) 
light before. If you haven't, you accept the color as presented.

You are familiar with this at least from a sunset. Just before sunset, sunlight is 
very orange/yellow, and a white piece of paper looks orange in that light. We 
perceive it as white because we “know” that it's white. A few minutes later, when 
the sun actually sets, the skylight is strongly blue, and the paper is bluish; yet 
the paper still looks white. Or imagine that you are standing outside a house, 
 looking through a window at a room in which an incandescent lamp is turned 
on. Compared to the sunlight, the lamp appears very orange. But go into the 
room and the lamp appears white.

Unfortunately, film does not have this built-in capability to compensate. Film 
sees color as the spectrum. Orange is orange and blue is blue. Manufacturers 
have gotten around this by making emulsions that read correct color in sun-
light and other emulsions that read correct color in tungsten (incandescent) 
light. Daylight film in tungsten light looks very orange, and tungsten film in 
daylight looks very blue. So as cinematographers we adjust by using the film 
that is  color-balanced for the lighting conditions we find ourselves in. Or we 
use a corrective color filter over the lens to remove the color that is too strong 

Color temperature
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(an orangey filter for tungsten film in daylight, a bluish filter for daylight film in 
tungsten). Similarly, the electronic sensors in digital cameras respond to wave-
lengths, not to colors as humans perceive them. The method for color correction 
electronically is “white balancing,” using a white paper placed in the dominant 
light of a scene. The camera learns that for this scene, this is white, and all other 
colors are rendered correspondingly.

Color temperature of sunlight is nominally 5500° K or 5600° K; this is in the 
shorter wavelength of the visible spectrum, and it tends to be blue. Nominally, 
again, tungsten is 3200° K into the red/orange area. Remember these numbers, 
but be warned that we will be playing some games with color temperature, and 
the tungsten, especially, is not what it seems. The story with tungsten is that 
3200° K is an arbitrary number. (The sun is the sun, so its light is 5500° K or 
5600° K—case closed. Of course, skylight may be a lot higher in degrees K.)

So while the sun is the sun, and it's always the same thing, not all tungsten 
light is created equal. What exactly is tungsten? It's the kind of lamp Thomas 
Edison invented: a tungsten filament inside a partial vacuum enclosed by a glass 
bulb. Electricity is put through the filament, the filament resists the electrical 
 pressure, the resistance causes the filament to heat up, it gets very hot, and it 
glows. Voilà—light! But at 3200° K? Well, close, if you use movie lamps. Movie 
lamps have quartz-halogen bulbs that burn hotter even than household bulbs, 
and they maintain a pretty consistent color temperature. But they do get old, 
and the fixtures (the lenses, the reflectors) get dirty. So they regularly measure at 
2900° K to 3000° K. The closest I've ever seen to 3200° K was a brand-new lamp 
in a brand-new fixture at the factory (Mole-Richardson, the first and still the best 
maker of movie lights). That lamp measured 3150° K.

It sounds as if it doesn't matter much, right? Well, your film—since it doesn't 
have your brain—is going to make the picture look a little warm. And you'll have 
to do things to compensate for that. And we're talking expensive movie lights 
here. Take a household bulb, and it probably measures 2700° K if it's new. If it's 
old, it could be down to 2500° K. So the color of your light sources may be all 
over the place. Are you getting nervous now? Well, take heart. There's a lot we 
can do with filters on the set and with printing adjustments in post. And the 
 different shades of light become one of our best creative tools.
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Most of what you will need to know is conceptually the same for almost 
every make and model of film camera. Here are some questions you want to 
consider:

How do you open and close the camera? Let's hope this is fairly obvious. As a gen-
eral rule, most 35&thinsp;mm film cameras have a door on the left side that 
allows access to an internal chamber. (Just a note on direction: Left and right are 
from the operator's perspective looking through the viewfinder, with the lens 
in front, so left and right are the operator's left and right.) Inside the internal 
chamber you will find the pull-down mechanism, the device that intermittently 
feeds the film past the aperture and through the camera. On the other hand, 
most modern16&thinsp;mm cameras (Arriflex SR and 416, all Aatons) split the 
movement between the front of the camera (with the lens) and the magazine. 
There is no interior chamber, except the magazine itself. Half the gate (the aper-
ture plate) is in the front, and half (the pressure plate) is in the magazine. Like 
35s, older 16s (Bolex, Bell & Howell, Arriflex S and M) do have doors with inter-
nal compartments. Many of them have internal chambers that serve as places for 
the movement and for threading and accommodate 100-foot loads without the 
use of a magazine. In any case, care must be taken not to let dirt in; blowing out 
with Dust-Off is usually a good idea.

How do you get power to the camera (usually battery, maybe windup)? Most profes-
sional cameras work with batteries. Arri (16&thinsp;mm cameras) and Aaton 
(both 35&thinsp;mm and 16&thinsp;mm cameras) have provisions for both 
onboard batteries and cable connections to separate batteries. Onboard batter-
ies are usually small in size and capacity, but offer the convenience of mount-
ing directly on the camera. And, of course, you can use block batteries (fairly 
large) or belt batteries (yes, a belt). And by the way, it's belt batteries (and block 
batteries, onboard batteries, etc.), not battery belts. That's just the way we talk, 
and you don't want to look like a greenhorn by saying “battery belts.” Very old 
cameras are usually windup. No, I'm not kidding. And there are times this can 
be really useful: You're off the grid, and you can get shots when guys with dead 
batteries are sitting on their thumbs. It is possible to attach a battery-powered 
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motor to Bolexes and the Bell & Howells, but they're cumbersome and hard 
to find. The important thing for every camera—and you can see how vital it is 
for all electronic cameras—is to remember to keep your batteries well charged. 
There's nothing more pointless and more embarrassing than getting on a set 
and finding out all the batteries are dead. It's a sure ticket to the unemployment 
office. Also make sure you always have at least two batteries per camera. If one 
goes down, you'll have a spare. Having only one is the best way to make sure it 
dies on you. If you're using a spring-wound camera, wind it after every shot. The 
spring power only lasts a short time, so you want to be sure you're always ready 
with the maximum potential run time.

How do you attach the lens? Watch yourself here. I can't count the number of times 
I've seen beginners think they've mounted a lens correctly, only to have the lens 
fall off. Boom! A $1,000 repair. There are tricks to each kind of mount. The old-
est kind, screw-threaded, isn't found much (again, older cameras). It offers a 
positive fit because once you get it threaded, the lens doesn't need any further 
lock, but the threads are always very fine. So be very careful that the lens goes 
on smoothly. Binding is bad, so don't force it. There is always a danger of cross-
threading, which is forcing the threads against their design. The lens will seem 
to be welded to the camera, and you may not be able to detach it. Or if you can 
get it off, the threads will be damaged.

If you shoot with the lens badly mounted so that the elements are the wrong 
distance from the focal plane, you will end up with out-of-focus shots (and, of 
course, a pink slip). So make sure the threads are clean and in good shape before 
you try to mount the lens (the last guy to use it may have screwed up the threads 
and not bothered to tell anyone—it happens). Always store the lens with the 
lens caps on, and always clean the threads on both the lens and the camera peri-
odically. My favorite trick is to take a long cotton swab (like a Q-tip, but with a 
long wooden stick; available at all film expendable supply houses) and put a lit-
tle silicone lubricant on it. I like to use the silicone grease that Panavision sends 
out with its cameras for lubing the felt pads on the aperture plate. If that's not 
available, the next best thing is silicone spray (from a lot of manufacturers) you 
find at hardware stores. Spray a little on the cotton tip, and swab it around both 
the lens and camera threads. This will clean and lube the threads. The lens will 
go on so much more easily and without binding. I use the same technique with 
screw-on filters. (I hope you have a matte box for mounting filters; if not, screw-
on is probably your only way to attach filters. You will need a lot of different-
sized filters, and putting them on and taking them off takes too much time. A 
matte box lets you work with one size filter for every lens, and the filter is easily 
slipped into a holder in the matte box.)

Many other lenses are attached to the camera via a bayonet mount, with and 
without a twist-lock. Bayonet mount lenses are mostly found on the old Arri 
model S and model M cameras (both 16&thinsp;mm). If your bayonet lens 
has no twist-lock, just push the lens into the lens mount on the camera, fitting 
it over the locating pin. Two spring-loaded ears on the outside of the mount 
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(squeeze to open) control tabs that hold the lens (let go of the ears once you've 
seated the lens). Make sure the lens is all the way in and that the locks are work-
ing. The best way to test this is to try to pull the lens off the camera. Keep a 
good grip on the lens; if it's loose, you don't want to have it go flying across the 
room. With a twist-lock bayonet, insert the lens into the camera, then twist the 
lens to seat it. You'll hear a click. Again, try to pull the lens out. If it's locked in, 
you're good to go.

The most common modern lens mount is a variation on the PL mount. PL 
stands for positive lock, and it is. (Strictly speaking, only Arri and its licensees 
use PL mounts. They and the Panavision mount are both variations of the old 
Mitchell mount. Panavision's mount is proprietary, but Arri lets anyone use 
the PL mount. That's why there are plenty of PL mount lenses available, and 
it's why many high-end digital cameras have PL mounts.) A positive lock lens 
has three or four male flanges (cutouts of a donut-like piece of metal) on the 
back of the lens and a locating pin or hole. The flanges fit into correspond-
ing female flanges on the camera; proper alignment is provided by the locat-
ing pin. The lens fits solidly with a lot of metal-to-metal contact, and there's 
a rotary ring on the mount that locks the lens into place. You'd think it would 
be impossible to screw up using such an elegant, precise system. Au contraire. 
It's very easy to cock the lens so it binds in the mount; you can miss the pin 
or try to seat the lens with the pin in the wrong place, or you can forget to 
hold the lock open when mounting and forget to close the lock when done. 
It's usually best to put the lens on from the front of the camera, not from the 
side, so you can see that it's aligning properly; this is especially true with long, 
heavy lenses. Use one finger to hold the lock open (there's a stop to keep it 
from going too far). Otherwise the lock may slip ever so slightly and prevent 
the lens from seating.

Use silicone spray on the flanges (“ears”) of the lens (again, with the Q-tip; don't 
spray the lens; do I really have to tell you that?). It keeps the flanges clean, and 
it may make it slightly easier for you to fit the lens into the mount. Again, when 
you think the lens is locked (finger tight is enough; you don't need excessive 
force to get a solid lock), try pulling it off the camera. If the lens is cocked, or 
the lock is slightly misaligned, remove the lens and start over. Don't try to cor-
rect a mounting problem without completely removing the lens; you'll just get 
frustrated.

While we're handling lenses, let's talk about lens caps and cleaning. Novices 
universally have a fetish about both. They think the lens cap should go back 
on anytime the camera is not in use, and they'll try to put the front cap on 
between shots. This is crazy. First off, while you're shooting (the whole day), 
it's impractical to keep taking the caps off and on. Even in Los Angeles, the 
air's not that dirty. And you'll be really sorry when the director wants to check 
a shot and he or she can't see through the viewfinder because the lens cap is 
on. No matter how fast you remove it, the director will be annoyed and may 
raise holy hell with the whole camera crew. Lens caps should be taken off as 
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soon as the lens comes out of the lens case. Pull them off and toss them back 
in the case. That way you know where they are. Don't try to handle a lens with 
the caps on. Never hold a lens by the cap. Most caps fit by pushing on, often 
loosely. It's not fun to think you have a firm grasp on the lens only to find 
yourself holding a cap, while the lens crashes to the pavement. Yes, I've seen 
it happen. Proper handling of lenses will keep both front and back elements 
clean, so get rid of those caps right away. Handle lenses with your hand around 
the barrel, not touching the ends. That way you've got a firm grip, and your 
hands are away from the glass. Pass lenses to another person by grabbing the 
barrel and putting the lens front down into the receiver's hand. They will grasp 
it and say “I've got it,” or “OK,” and then you can release your grip. Always 
communicate, or you'll be left with an empty hand and an expensive pile of 
broken glass on the floor.

No, you won't get a palm print on the lens. Almost all front elements are suf-
ficiently recessed from the front ring so you are unlikely to touch the glass. And 
make sure the stop is open to its widest, the focus is on infinity, and a zoom lens 
is open to its widest (shortest) focal length. This keeps the lens in its most use-
ful position. When you mount the lens, it's letting in the most light; the scene is 
likely to be in approximate focus; and with a zoom, you've got the biggest field 
of view. Set up this way, anyone looking through the eyepiece will see a wide-
angle focused image instead of a close-in blurred one. Some lenses physically 
elongate at shorter focus settings, so setting this type of lens to infinity makes it 
shorter and more compact when you're putting the lens back in its case. Also, 
though rare, the leaves of the iris might stick together if stored in a closed posi-
tion; the next time you use the lens, the blades won't move or may break, mak-
ing the lens useless.

A little cautionary tale: Years ago, I was working on a film in Georgia in the sum-
mer. Georgia can be very humid; sometimes you could tell the difference between 
rain and the normal 99% humidity only by puddles on the ground. There were 
five cameras on this show, and there were at least eight assistants. You'd think 
that among us we would have caught any problem, but one of us left the stop 
set (to around f/11) on a 400&thinsp;mm lens one night. And let me mention 
that we had an entire motel room for the camera department, air-conditioned 
and relatively not humid, where we kept equipment at night. Nonetheless, when 
one of us inspected the 400&thinsp;mm the next morning, he saw that the stop 
was on and automatically opened the iris. And all those delicate, precise leaves 
stuck to each other and collapsed into the lens barrel. We had a special ship-
ment from Panavision that day. Ever since, I've been fanatical about keeping the 
stop off when the lens isn't in use. (And I always have the production buy lots of 
silica gel to keep equipment dry in wet climates.)

And another thing about the lens cases: There are proper procedures for dealing 
with cases. These are not little pouches such as you might use for still lenses, and 
they are not canvas bags like still camera cases. We're talking about large—suit-
case-sized—cases made of plywood and fiberglass, designed to take the worst 
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that airline baggage handlers can do to them. Never close the lid of a case unless 
it's latched. Sure as shooting, if you don't close the latch, someone will come 
along and pick up the unlatched case, the lid will open, and your expensive lens 
will go crashing to the ground, instantly becoming expensive, useless trash. Let 
me repeat: Always latch the lid when it's closed; if for some reason you can't latch 
it, leave it open. That way everyone can see that there's equipment inside, and it's 
a clear sign to everyone not to pick up the case.

And about (shudder) cleaning lenses: For some reason novices think lenses must 
be cleaned every time they're put on or removed from the camera. This is way 
unnecessary. The lenses should only need cleaning on the first day of shooting, 
if even then. How can this be? Well, the people handling the lenses (primarily 
the camera assistants) know whether they've left their fingerprints on the glass. 
Lenses do not have some sort of magic quality that attracts dirt. Unless you've 
been shooting with dirt bikes, it's unlikely anything will ever get on the glass. So 
you clean the lens when you start the show. But you check both front and back 
elements religiously every time you mount the lens. You can't be too careful. Just 
don't wash the lens every five minutes.

When you do clean the lens, there's one way to do it: my way. Every other way is 
wrong. Okay, some great assistants may do it otherwise, but I know my way gets 
the lens clean and protects the coating. 

1. Look at the glass. Is it really dirty? Most beginners clean lenses too often.
2. Then, get a large hand blower, like a Hurricane blower. (Don't use the kind 

with a brush. If your blower has a brush on it, throw the brush out. Brushes 
do attract dirt, and using them on a lens will scratch it.) Do not use Dust-Off. 
Any kind of compressed air has a propellant, and no matter how careful you 
are, some of the propellant will end up on the glass. This can only diminish 
the sharpness of the lens. And that air comes out pretty fast. If there are dust 
globs, you might drive them into the glass instead of blowing them away. So 
use a blower to blow away the surface dust.

3. Then look at the glass again. It may not need further cleaning. If it does, have 
lens tissue and lens cleaning fluid handy. First, bring the lens to your mouth 

FIGUre 34.1
Hurricane blower.
Reproduced by permission 
of FilmTools®.
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and blow on the lens. The water vapor from your breath will condense on 
the lens, giving it a lubricant. Then, using photographic lens tissue (anything 
else will scratch the surface), wad up a piece (to break the fibers, making the 
paper softer) and gently rub the glass with a circular motion. Then imme-
diately throw away the lens tissue. (Never reuse lens tissue; grit gets into it. 
Don't worry, it's cheap.) So that's it for cleaning.

4. Unless you or some other idiot managed to get grease on the glass from his 
hands. If that’s the case, you will discover that rubbing the glass with the lens 
tissue has just resulted in smearing it. So now, open the lens cleaning fluid. 
Take another piece of lens tissue, wad it up, put a drop or two on the tissue 
(never on the lens; the fluid is mostly alcohol, and it just might seep through 
the glue holding the glass and get on the inside of the lens), blow on the lens, 
and wipe with the wet tissue in a circular motion. Throw away the tissue. 
Then get another piece of tissue, wad it up, blow on the lens, wipe it circu-
larly, and throw away the tissue. This last wipedown makes sure you've gotten 
all of the residue that might be left by the cleaning fluid. I know, it shouldn't 
happen, but do you want to take that chance?

Now the lens is clean, and the most you should have to do for the remainder of 
the show is to use the blower now and then to get rid of stray dust. You probably 
don't even need to do that, but it's fast, and it makes you look like you're taking 
really good care of your expensively rented equipment.

Why in the name of all that's holy am I so concerned about treating the lens 
gently? Well, the lens makes the image—remember that? And contrary to 
popular myth, glass is fragile and scratches easily. Besides that, remember the 
coating. Every modern lens (since, say, World War II) has a molecularly thin 
coating made by vaporizing various metals and allowing them to deposit on 
the surface of the lens. Because the thickness of this coating is approximately a 
fraction of the wavelength of visible light, it forms interference with scattered 
light that otherwise would tend to degrade the sharpness and contrast of the 
image. The coating is tough, but it is literally only a few molecules thick, so it 
demands careful treatment.

How is the film threaded through the camera mechanism? We return to open-
ing and closing the camera. As I mentioned before, 35&thinsp;mm and older 
16&thinsp;mm cameras have the pull-down movement inside the cam-
era. Different cameras thread a little differently from each other (though all 
Panavision and Mitchell cameras are similar to each other and all Arri cam-
eras are similar to other Arris). Newer 16&thinsp;mm cameras and the Aaton 
35&thinsp;mm cameras have magazines in which a major part of the threading 
is inside the magazine.

In this case, half the gate—the pressure plate—is part of the magazine, and the 
other half—the aperture plate—is part of the camera. The Panaflex 16 has its 
threading inside the camera, similar to Panavision's 35&thinsp;mm cameras. 
Even though there's always a threading diagram printed on the inside of the 



FIGUre 34.2
16&thinsp;mm camera threading patterns. A) Arriflex 16SR feed. B) Arriflex 16SR takeup. C) Arri 416 feed. D) Arri 416 takeup. E) Aaton 
16 feed. F) Aaton 16 takeup. 
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FIGUre 34.2—CONt'D
G) Aaton. H) Aaton. 34.2G: Courtesy Aaton, 34.2EH Courtesy Aaton.
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camera door, the only way to really learn to thread right is to have an experi-
enced cameraperson demonstrate it for you and to practice it over and over.

The older 16s, Bolex and Bell and Howell, also thread in the camera. Threading these 
is simple; the only trick is in forming the loop, which experience quickly teaches. If the 
loop is too big, you'll hear it (or see it, since you can load in the light). If it's too small, 
the camera will jam. A few mistakes, and you'll never get the loading wrong again.

What part of loading the film must be done in the dark, and what part can be done in 
light? Let's get acquainted with the changing bag. The changing bag is light-tight. 
Your hands enter the bag through light-tight sleeves so you can work inside the 
bag without being able to see what you're doing. Most beginners are scared to 
death by the idea of working blind. But you'll be surprised, with practice, how 
comfortable you will get doing this. Again, take time to learn how to use the bag. 
The proper way to handle a changing bag is to treat it with respect. Before you 
use a bag for the first time on a show, make sure you inspect and clean it care-
fully. First, it should be turned inside out and cleaned. Mostly just shaking out 
the dust is enough; also inspect it for film chips. Then you have to check the bag 
for light-tightness. Inspect the zippers; they must close easily and tightly. Any 
defect in the zipper will let light in. And then go into a darkroom and wait until 

your eyes have become accustomed to the darkness. 
Put the bag over your head, walk out into the light, 
and search for pinholes. Take about five minutes. 
(With a bag on my head, you ask? Yes. It's a pain 
in the neck, but once you do it and find leaks, you 
will understand the need to treat your changing bag 
with great care.)

Any type of changing bag will work—the larger the 
better, with lots of room for an open magazine and 
1,000-foot roll of film. My strong preference is the 
Harrison Changing Tent. It was designed by Patty 
Harrison, a terrific camera assistant, along the lines 

FIGUre 34.4
Older 16&thinsp;mm 
camera threading 
patterns.  A) Bell & 
Howell Filmo. B) Bolex.
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Harrison changing tent.
Reproduced by permission 
of Patti Harrison.
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of some modern camping tents. It has an external structure that keeps the fabric 
of the bag away from the loader's hands. It's more expensive than a conventional 
bag, but it's worth it.

Your bag should contain the film, in its can but with the tape unwrapped and 
thrown away; the magazine—open; and, if necessary, a pair of blunt scissors. 
The scissors are used to cut the end of the film when you've messed it up by bad 
loading or to clip ragged tears on short ends. Do not put tape in the bag. It's 
messy and unnecessary. (See the next topic.)

All film comes in a bag inside the film can and with a short length of tape to hold 
the end down. Save the bag (for recanning the exposed film) and pull the tape 
off. Put the tape on the inside of the can. This prevents it from getting into the 
magazine and jamming the film. It's a good routine because you know that you've 
removed the tape; it's also in the can for you to tape down the end of the exposed 
film when you unload it. Once the film is on the spindle and threaded, the maga-
zine door can be closed, and the whole thing can come back out into the light.

The loader should have prepared a piece of camera tape about 6 inches long as 
an ID and put it on the supply side of the magazine. It looks like this:

LENGTH OF FILM EMULSION NUMBER MAGAZINE ID#
PROCESSING INSTRUCTIONS NAME OF PRODUCTION DATE LOADED & LOADER'S INITIALS

So it looks like this:

380&thinsp;ft 5219-376-5848-29 mag #3
Dev Normal Citizen Kane 2 2/12/14 JDA

The processing instructions go on after the film has been shot and unloaded (develop 
normal, push one stop, etc.). Note that we don't write, “Develop Normally.” We're 
in show biz, so it's “Develop Normal.” Also, by the way, night is “nite.” The loader's 
initials are necessary, like the emulsion number, to identify who loaded the film 
and to follow up on any problems with the film that was used in this magazine.

Back to changing bags. Remember I told you to go into a darkroom to accom-
modate your eyes to darkness? If you have a darkroom, why are you using a 
changing bag? Well, Sparky, you will at some point be out of reach of the dark-
room. And then the bag is a lifesaver. At most studios and in the better camera 
trucks you'll have a darkroom at hand. After using a bag, when you get a dark-
room, you'll be in heaven. But before you get all excited, you have to check a 
darkroom that's new to you for light holes. It's the same thing. Stand in there 
five minutes (it'll seem like an hour; bring a radio or your iPod to keep you com-
pany) to let your eyes dilate. Then cover up every hole or gaping seam with pho-
tographic tape. Photographic tape is a special black masking tape that's actually 
opaque, unlike every other kind of tape.

At some point, you will probably use short ends. (Short ends are leftover unshot 
portions of rolls of film, carefully wrapped and canned for later use. To save 
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money, producers will often buy short ends from film brokers who purchase 
studio leftovers. Short ends are perfectly safe to use as long as you have your 
lab do a snip test to make sure the film has not been fogged.) The downside of 
using short ends is that it limits the length of takes and it means a lot more time 
is spent loading and unloading film. This slows down things on the set. It may 
mean you'll need more magazines so they can be loaded ahead of time so the 
entire cast and crew doesn't stand around waiting for a reload. So using short 
ends can end up not saving as much money as you might think.

With many of the cameras you will be using, threading and loop formation will 
take place inside the magazine. Each camera is slightly different; following the 
directions in the manufacturer's manual (or in one of the reference books I've 
mentioned in the bibliography) is easy. Getting the threading right is not that 
difficult. First off, the film must be loaded in absolute darkness. In all of these 
magazines, this is fairly simple, involving pushing a length of film through a 
light trap, a light-tight opening through which the film passes out of the maga-
zine (and through the camera), and back into the magazine. Then the thread-
ing in the camera can be done in the light. But it does require practice. And if 
you want to get a job as a second camera assistant, you will have to be a whiz 
at loading. On a professional shoot, any incompetence will show up fast on the 
set. Getting good at this takes a lot of practice.

How much of the camera/magazine must be wrapped with tape (every camera needs 
this)? We've got the tape out, so let's tape up the magazine. No, you're not doing 
this to make it light tight. If the magazine or camera leaks light, you're in big-
ger trouble than tape can fix. But taping serves other purposes. First, it lets you 
know that the magazine is loaded. No one will be grabbing an empty magazine. 
Second, if you use a different color of tape for each film stock being used, every-
one will be able to tell instantly which film stock is in any particular magazine.

These days, with the profusion of film types, it's likely that you will be using 
more than one stock—at least, one for interiors and one for exteriors. Some 
shows will even mix Kodak and Fuji (the major manufacturers of film) on the 
same show. Each company's products have their own distinct visual quality, and 
will be chosen based on the look sought for the whole movie or for specific 
scenes in the movie. There was a time when there was only one emulsion avail-
able per manufacturer. Now, with the use of multiple film stocks, the person 
loading must arbitrarily assign a different color of tape to distinguish individual 
emulsions.

The third reason for taping the magazine is to prevent the accidental opening 
of a loaded magazine, not only by people but by … speeding trains? Back when 
I was a first camera assistant, I worked on a show whose director was a lunatic. 
Yes, I know. That could be many shows. Anyway, this director, whom I'll call 
“Billy,” wanted what he wanted when he wanted it, and reality had no effect 
on his desires. We were shooting in a railroad yard, and Billy wanted a shot of 
a train approaching from the point of view of a worm lying on the tracks. We 
carefully measured the height of the underside of the train from the ground, 
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dug a shallow hole for the camera to allow clearance, and placed the camera in 
the hole with a remote switch attached. The placement was tricky, since the lens 
had to be high enough to see the train bearing down full frame but low enough 
not to get hit. We had an Arri 2C, then the current model of the original Arriflex. 
Usually you would use a Bell and Howell Eyemo, a windup combat camera, in 
a crash box—1⁄4 inch of steel plate—for something this risky. But since the shot 
was Billy's sudden inspiration and not planned beforehand, we didn't have an 
Eyemo on hand. To make the Arri as compact as possible, I used a 200-foot 
magazine. It's rarely used on professional productions (400 feet is a more use-
ful length), but I had ordered three 200-foot magazines just in case we needed 
them. So we looked to be in good shape.

The camera was set up, and we rolled. The train sped over the camera. Everything 
went fine, except there was something wrong with the timing of the action, and 
we needed another take. I looked at the camera. About 60 feet of film had rolled. 
Given the initial 200-foot load, we still had enough film in the magazine for two 
more takes, with a margin of safety. But Billy wanted the magazine changed.

Why did Billy want that? Well, you always want to be careful with film exposed 
on a stunt. You never want to endanger the film because it might be the only 
time the stunt works. And although the situation was fairly well controlled and 
although the train had cleared the camera with no problems, it made some 
sense to reload and save the already exposed film from any possible disaster.

So we reloaded, checked the framing and the height of the camera, and shot take 
two. Fine. But now Billy wanted a third take, and we're down to our third and 
last 200-foot magazine. I slap it on the camera, and we shoot the train running 
over the camera again.

Now, remember, we're working in a railyard. There's no way to bring a camera 
truck into the yard—no road, lots of tracks, and the train company insistent on 
its rules of safety. So our camera truck had to be parked on a street about half 
a mile from where we were shooting. After each take, I had sent each 200-foot 
magazine containing the exposed film back to the truck, a half mile away, to be 
unloaded and reloaded in the darkroom. But Billy wanted to do yet another take 
even though take three was fine. Why? Who knows?

Of course, I told Billy we could certainly do take four, but the reloaded maga-
zines were still on their way back from the truck, so it might be a short wait 
before we could shoot. Well, Billy went completely berserk. “I want that shot! 
Now! Why don't we have more magazines?” I gently explained about the three 
used 200-foot magazines, about having to download them, about the half mile 
of rails, rocks, and clinkers between us and the camera truck.

Billy is still going crazy. So I explained that of course we had more magazines, 
but they were 400-foot loads, which are, of course, bigger than 200-foot loads 
and couldn't be used because the train had just barely cleared the 200-footer. “I 
don't give a <bleep>!” screamed Billy. “Load the damn 400-foot magazine!”
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By now I gathered that he didn't much care what could happen to the camera. So I 
pulled out a 400-footer. Just for the heck of it, before I loaded it on to the camera, 
I took two-inch gaffer tape—strong, cloth-backed, black—and wrapped the maga-
zine with three layers of it. Then I loaded the camera, stood back, and we rolled.

Well, we got the shot, and Billy was actually happy. We all also got to see the 
unique spectacle of the train hitting the camera and throwing it 40 feet, where it 
landed lensdown in the yard. The lens, of course, was shattered—a mere $5,000 
or $10,000. The camera was ruined, too (only about $30,000). And the mag-
azine had a two-inch section peeled back as though a giant had used a can 
opener on an oversized can of beer. But the tape held! Despite the impact from 
the train, and despite its flight and rough landing, the tape had stretched, com-
pletely unbroken. And that's the shot in the film today, and that's why you tape 
up magazines. Now we get into using parts of the camera that will hold true for 
both film and digital cameras.

If it's a fully professional camera, how does the front—matte box, iris rods, fol-
low focus mechanism—fit? To a professional camera assistant, the front of the 
camera is action central. Much of the assistant's job takes place here. “Iris” 
rods act as the support for almost any device you want to mount on the 
front of the camera. These rods are usually aluminum or carbon fiber tubes, 
15&thinsp;mm or 19&thinsp;mm in diameter, that fit in a holder (on the 
side of the camera or in a mounting plate underneath the camera body). 
Apparently they're called iris rods because somewhere around 1910 a camera-
man (very likely Billy Bitzer) took an iris diaphragm from a view camera and 
put in on the front of his movie camera so he could iris in or out of a shot by 
opening or closing the circle of the iris while the camera was running. Because 
it came from a camera with a 4 × 5-inch or 8 × 10-inch negative, the still-cam-
era iris mechanism was much larger than that found inside a movie camera 
lens. This effect of a circle opening or closing on screen is probably familiar 
to you from silent movies or from seeing more modern movies imitating the 
effect (as in Shoot the Piano Player). Of course, there needed to be a way of 
attaching the iris diaphragm to the camera. I give you—ta-da—iris rods! And 

we've called them that ever since.

Perhaps the most important device that attaches by means 
of the iris rods is the follow focus mechanism; it's designed 
to engage the gears on the lens's focus ring. This is how 
you get the picture in focus. Believe me, an audience will 
forgive a lot—stupid plot, bad acting—but they will never 
forgive an out-of-focus picture. If you're assisting, your mini-
mal required job is perfect focus. Any lens support (almost 
always for zooms) also fits on the rods. Zooms and other 
large, heavy lenses have to be kept from having their weight 
strain the connection to the camera, compromising focus 
and even bending and damaging the lens mount.

FIGUre 34.6
Matte box and iris rods.
Reproduced by permission of 
O'Connor. www.ocon.com.
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Also in front of the lens, attached to the iris rods, is a matte box 
that functions both as a sunshade and as a filter holder. The 
name “matte box” also has a story behind it that I'll get to in a 
second. The shape of the matte box is like that of a four-sided 
Egyptian pyramid turned on its side with the pointed end cut 
off. The smaller end fits up around the front of the lens, and 
the wider end flares out at the very front of the entire camera 
assembly. All matte boxes have slots to slide filter holders in 
and out. Professionally, we rarely use filters that screw directly 
onto lenses. Those filters take forever to change, and you'd have 
to have dozens of them to fit every possible size lens. Instead, 
we use a single size filter (usually  4 × 5.565-inch, sometimes 
4 × 4-inch or 6 × 6-inch) that slides easily into the slot in the 
matte box. That way you need only one set of filters because the matte box 
works with any kind of lens you might use.

Usually the matte box has screws on it to attach an extension sunshade, which 
we always call an eyebrow (for obvious reasons). Not so obvious: Why is this 
sunshade filter-holding device called a matte box? Well, you must have seen 
movies with “binocular” or “keyhole” cutouts defining the frame, used to sug-
gest that someone is looking through binoculars or spying through a keyhole. 
(Have you ever been able to see through a keyhole? Me neither. But what 
would a melodrama be without keyhole peepers?) Back when everything was 
done in camera, a rigid piece of board or cardboard with the proper hole cut 
in it—called a matte—was placed in front of the lens. And to hold it securely 
in front of the lens and to keep the placement consistent—say, for double 
exposures—someone devised a box to hold the matte, thus matte box. High-
end digital cameras (like the Panavision Genesis) are also equipped with a full 
complement of accessories, including matte boxes, or (like the Red) they have 
a large number of aftermarket accessories available.

How does the camera mount to the head and the head to the tripod? Before you do 
anything with your camera, you'll want to fasten the head you'll be using onto 
the tripod. The head is what we call the device that allows the camera to pan 
and tilt, be leveled, and not fall to the ground. 
There are various types like gear heads, friction 
heads, and so on. You can learn more about 
these in Chapter 11.

Once fastened to the tripod, the head is 
there ready to allow the camera to be quickly 
attached. So you've got three pieces of equip-
ment you always use on a job: cameras, 
heads, and the tripods or dollies or cranes. If 
you're on a professional film, you're going to 
have tripods (and dollies and cranes) with a 
Mitchell top (Mitchell mount). The name and 

FIGUre 34.7
Fluid head.
Reproduced by permission 
of O'Connor. www.ocon.com.

FIGUre 34.8
Keyways on Mitchell base.
Reproduced by permission 
of O'Connor. www.ocon.com.
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the design come from the old Mitchell Camera Company, 
Hollywood's standard from 1920 through 1970. It's a flat 
top with a concentric cutout to center the head and a key-
way to position the head precisely and positively.

The design is elegant, strong, and mostly foolproof. You 
may have had experience with ball mounts, which have a 
section of a sphere on the top of the tripod, into which a 
head with the matching size spherical section fits.

Most ball mounts are strictly amateur for a good reason: 
Professional cameras are heavy, and tend to fall over when 
you're trying to adjust the camera's level. I have rarely seen 
ball mounts on professional sets. Only once was I in a situ-
ation where a ball mount came in handy. I had to mount 
a camera in a steel-floored bus. All I had was a ball mount 

tripod and head and some grip chain. The grips and I chained the tripod rigidly 
to the bus, but the top of the head was all off level, no matter how we length-
ened or shortened the legs to level it. With the ball head, it was easy to level the 
camera.

The head attaches to the top of the tripod (or dolly, crane; I'm not going to say 
this anymore) and is secured with a bolt, usually 3/8-inch, and a washer. It needs 
to be tied down tightly. You really don't want the head to be loose and rattle; the 
operator will reeducate the AC in an unpleasant manner if it does. And you really 
don't want the camera to fall off; the AC can just go on home if that happens. 
There's usually some kind of quick-release mechanism to mount the camera on 
the head. Professional cameras come with their own mounting plates, usually a 
variation of a dovetail. Smaller and amateur cameras rely on the mounting plate 
that is part of the tripod head. Now hear this: Do not leave the quick-release plate 
on the camera. Leave it on the head. It's part of the head, and every head should 
keep its parts together. At some point it will be separated from the tripod, and 
it will be lost forever. Of course, you wouldn't want to do that. So watch out for 
your assistant, who may be in a hurry and forget to separate the quick-release 
plate from the camera. Of course, digital cameras use the same heads, tripods, 
dollies, and so on.

Almost every tripod comes with spreaders. Spreaders exist to keep tripod legs 
from slipping and splaying and dumping the camera onto the asphalt. Small 
tripods have them built in; for larger tripods the spreader attaches to the bot-
tom (points) of the sticks. (That's what movie people call tripods. It's also what 
movie people call the slate—the clapper board. Go figure.) I hate spreaders. 
They get in the way, tend to pinch fingers, and they're one more thing you have 
to futz with when you're adjusting the tripod. Here's a hot tip for you: Get a 

FIGUre 34.10
Tripod and spreaders.
Reproduced by permission of 
O'Connor. www.ocon.com.

FIGUre 34.9
100&thinsp;mm ball mount on top of Fisher dolly.
Photos courtesy of J.L. Fisher, Inc.
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piece of old or scrap carpet about 5 × 5 feet square. Anything is 
okay as long as it's got a sturdy backing. You can get remnants 
from carpet stores, or you can cut up an old carpet that some-
one is throwing out. Cut a small hole in the center of one edge 
to put a rope through, and you can roll up the carpet, tie it up, 
and store it and carry it easily. It's Hollywood standard. Not 
only will you look professional, you'll have a much easier time 
dealing with the tripod.

You will put the tripod points down on the carpet; they will 
stick there, and the tripod legs will not slip. It's simple to do; 
the carpet protects delicate surfaces like wooden floors, and you 
can easily move the legs to adjust the level of the camera. The 
camera always needs to be level except when it's tilted for effect. 
(Any decent head will have a bull's-eye level so you—again, 
your assistant—can level the camera. For quick looks, I get the 
camera to a “cowboy level”: I put my eye at the height of the top of the tripod 
and get an approximate level to the horizon. And we all have horizons in our 
head. Mother Nature is fantastic.) So your magazines are now loaded, and your 
camera is set up and ready to shoot.

FIGUre 34.11
Bull's-eye surface levels.
Reproduced by permission of Kraft Tool Co.®
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I want you to use a tripod—all the time. And let's get this out of the way: When 
I speak in general about a tripod, I mean a firm mount for the camera: a tripod, 
a dolly, a crane. A tripod makes shots better. Still photographers have known this 
forever. But ever since Brownies were invented, most folks never think of using a 
tripod; it's so much easier to hand-hold the camera.

When movies were young and cameras were big and heavy, no one would have 
tried to hand-hold a camera. You couldn't do it without straining something 
important. And anyway, how would you crank it? So tripods were the way you 
put a movie camera in place. Home movie cameras—16 mm at first, then 8 mm, 
super-8, video, and now digital—existed since the 1920s, and whoever shot 
the birthday party just hand-held the camera; tripods were expensive, bulky, 
clumsy, and unnecessary. I'll grant you that snapshots or home movies don't 
need  tripods. But almost no one would have thought for years of making a 
 professional movie entirely handheld—until the digital revolution.

Now cameras capable of giving a remarkably good picture—in color, with sound—
are available to even the smallest budget. Anyone can make a “feature.” And you 
can hold the camera in your hand all day and not get tired. So, of course, that's 
what happens. But I beg you: Don't do it. I like to operate the  camera handheld, 
and I'm good at it. I learned from pros, and I learned with a 35 mm Panaflex. It's 
a lightweight camera at 24 pounds. You don't casually sling it on your shoulder, 
and you move carefully, respecting the camera's weight and momentum.

There's something else about hand-holding: It really is a special effect. That is, 
most audiences think of a steady camera as normal; when they see handheld, 
although they're getting more used to it every day, they see it as abnormal. I've 
found that even many movie reviewers have begun mentioning the abundant use 
of handheld when they talk about some movies. They don't like it, and neither 
do the average citizens I discuss movies with. What I want to do is to preserve 
hand-holding as one of the tools in the DP's kit. When it's not used indiscrimi-
nately, the handheld look says something to an audience: This is something that 
came up too fast for us to use a tripod, this is news, this is exciting and maybe 

Using a tripod and head
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dangerous, this is real. Any and all of these messages come across. But not when 
an entire film is handheld. Then the technique reads as sloppiness. And you 
want the audience to watch the story without getting dizzy and nauseated.

I doubt that you'll encounter wooden tripods. If you do, check them carefully to 
make sure they're not broken. They're probably old and have been treated badly. 
The connection of the legs to the mount is usually by a long bolt with nuts at each 
end. You'll probably find a tightening nut and a lock nut. To tighten the sticks to 
your specification, take off the lock nut and loosen or tighten the other nut, then 
replace the locknut. Tightly. I like to have it tight enough that the leg won't move just 
from gravity and loose enough that I can move it with one arm slightly extended.

Very often these nuts are lost or frozen, and the threads of the bolt may be 
stripped. Carry some spare nuts in your toolbox. And carry some penetrating oil 
and WD-40 (the industry's universal solvent and lube). To work with the bolt 
without having it twist without loosening, you'll need a couple of medium-sized 
crescent wrenches, one for each side of the bolt. I hope you don't run into rusty 
or mistreated bolts, but you will.

At the bottom of the legs will be points for securing the tripod in soft ground. 
Some tripods will have a mechanism for retracting the sharp point into the leg 
so the tripod is standing on rubber tips. Other tripods need you to attach rubber 
tips—like crutch tips—to the points. Of course, if you use a carpet as I suggest 
(Chapter 34—when are you going to get the idea?), you will already have taken 
care of the points doing damage, and you don't need no stinkin’ rubber tips.

You'll notice that the lock for extending the legs is different on the wooden and 
the Ronford sticks. The Ronford style is simple and positive. I've never seen one 
go bad, but the old style for the wooden sticks often has issues.

You'll notice two kinds, one with a single wheel and one with a double. The 
wheels surround nuts, and they are there to make it possible to grip them. On 
either kind, down (from the outside) is tighten, and up is loosen. Don't  forget 
this. You can actually tighten going the wrong way, but at some point the  tripod 
will collapse. The locks work by traveling along a threaded shaft (like a bolt 
 without a head) to pull together the two wooden parts of each shaft of each 

leg. The metal collars that hold the lock to the wood 
have two or three screws. They're going to be loose—
tighten them—or lost—carry an assortment. The locks 
will need lubrication—again, WD-40. Keep the WD-40 
off the wood, and don't use anything else slippery (like 
silicone spray) on any legs. You'll just be setting your-
self up to drop them. You may have to clean off the 
legs; as they get dirty, they tend to stick. Just use some 
mild household cleaner so you get the junk off without 
 making the legs slippery.

When you work with a hi-hat, you'll place it so you've 
got the approximate shot. Then the grips, standing by 

FigUre 35.1
Wooden tripod locks.
Reproduced by permission 
of www.VisualProducts.com.
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in readiness, will have a furniture blanket for you to sit on, wedges to level 
the hi-hat platform, and sandbags to weigh it down. When that's taken care of, 
you'll have to reframe the shot, but it will be more comfortable.

As I said back in Chapter 11, your big choice is between a geared head and a 
fluid head. And, no kidding, a geared head is weird at first. I remember my first 
day on a set thinking, “How in the world am I ever going to learn this?” and 
praying that maybe I could get by with a fluid head. After a few years of assist-
ing and of necessity working with the gears—just to be able to see the lens or to 
open the door for loading—the head became less alien and at least a part of my 
world. And I practiced with it every free moment, following people—grips, elec-
tricians, prop people —around the set. When I finally got the chance to operate, 
I was still petrified with fear and covered with sweat. But I kind of knew what I 
was doing, and with practice it slowly came to me. Of course, for the first year, 
before every shot, I would silently move my hands and chant the direction I was 
moving so I knew what was left/right and what was up/down. But I could do the 
work, and eventually one day it all clicked.

Once you're feeling comfortable with the wheels, you'll probably figure out your 
own way of working with the head. I like to work in as low a gear as possible 
(modern heads have three gears; the old Worrall head, the prototype, had two) 
for the control it gives me.

It's important to have the camera balanced on the head so it doesn't want to tilt 
down or up on its own. This is easy to do by sliding the camera back and forth 
on the sliding base plate. It's also the assistant's work. I hope you find an assis-
tant who'll do this, but don't depend on it.

I've adapted the spinning pan (a whip pan done by spinning the pan wheel) from 
seeing other operators use it. What I'll do, on a fast move, is to start panning in gear, 
then throw the pan wheel forward and pull the camera with the tilt handle. I can 
slow down the pan gradually by resting the palm of my left hand on the wheel. This 
way I can achieve a very fast pan without having to put my head in a higher gear.

Most operators hold the handles on the wheels between the thumb and  forefinger. 
Everyone's first instinct is to grab the handles like the handlebars of a bike. Don't. 
It's awkward to work, and you have too little finesse. Holding with the thumb and 
forefinger allows you to use your wrist and elbow instead of just your elbow (with 
the bike grip). I'll tell you how I work the wheels. A while ago, I hurt my thumb, 
and I couldn't use it at all. I'd seen other operators put the handle between the first 
two fingers, so I tried that out of desperation. To my surprise, it worked well almost 
instantly. I find that I prefer that grip now, and I have even more control with it.

All fluid heads have adjustments to the drag—the resistance—on the pan and 
tilt. It's again a matter of individual preference. Most heads have a method of 
setting the counterbalance weight. This will neutralize the weight of the camera; 
you won't have to fight a heavy spring in the head that gives it its resistance to 
the camera's weight. The inertial weight of the camera is essentially eliminated 
so you don't have to fight it when operating.
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You (that is, your assistant) will want to adjust the counterbalance so the camera 
doesn't tend to spring back to the neutral position when tilted down and doesn't 
tend to tilt down too easily on its own. Which brings up an important law: 
Always lock off the tilt of the camera when you're not operating. And the corol-
lary: No operator ever locks off the tilt. So the assistant has to be alert and always 
ready to lock the tilt when the operator turns off the camera. This is absolutely 
true. As an assistant, I was scrupulous about locking the tilt. I never expected my 
operators to lock it, and I was rarely disappointed. And the first day I moved up 
and worked as an operator, I turned off the  camera at “Cut!” and walked away 
without tightening the tilt lock. It's apparently a built-in response.
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The dolly grip is a kind of strange position. Originally the job was a sort of 
simple, physical one: Take care of this big, heavy piece of equipment (the dolly, 
which used to be huge) and push it if necessary from one position to another 
during the take. That meant pushing it along tracks, so the only finesse required 
was a sensitivity to the start moment, the ending, and the speed of the dolly. 
With the invention of the crab dolly, the dolly grip could move on any smooth 
surface without track. Quickly directors developed complex shots that involved 
two or three or more distinct moves, usually in different directions. Now the 
dolly grip had to have cues for every start, had to nuance (we say “feather”) her 
starts and stops, had to adjust her speed to the speed of the actors, had to be 
ready to change the height of the hydraulic arm on the dolly, and had to remem-
ber several moves and start and stop points that might be invisible from where 
she's working. All this while pushing around a 400- to 1,000-pound wheeled 
cart with a 50-pound camera and a 200-pound operator on it.

I think it's a demanding job, and I know that the dolly grip is as much a camera 
operator as the camera operator. I'd like to see the dolly grip put officially within 
the camera department; this would mean more money and more respect (that's 
sad but true), and formally acknowledge what is a de facto truth now.

the Dolly Grip
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“The relationship between a cinematographer and the laboratory 
processing his or her film can mean the difference between 
the revelation of seeing exactly the images conceived upon 
exposing the film or a defensive frustrating time spent constantly 
seeking to achieve the right look.”

—rob hummel, ASC Handbook

Today, “lab” (by which I mean all motion picture postproduction processes) 
may be seen to play a bigger part in cinematography than in the past. I offer 
this quote from the ASC Handbook because, although it dates from the days of 
purely photochemical procedures, the lab has always been a vital element of 
cinematography.

Ansel Adams conceived of the negative as sheet music or a musical score, with 
the print being the performance. This is a valuable way to look at our work as 
cinematographers. Whether the photography yields an actual negative or a digi-
tal record, it is only the first step in cinematography. The performance is in post, 
especially in timing the answer print. It is vital to understand the entire process. 
It's all too easy to imagine that our work is done when principal photography is 
finished. Whether it's professional feature work or the first little digital films, the 
DP is responsible for—and entitled to control of—the final look.

Let's start with the old standard: film processing. When you're shooting with 
film, you need to know how to deal with the lab. Let's remind ourselves that we 
are working with a negative/positive process; the exposed, unprocessed film you 
send to the lab will become the negative, and then there will be either a film 
print made (dailies, which become workprint) or a telecine version on tape.

The camera negative is a low-contrast, high-speed emulsion with wide latitude 
(able to register a contrast range from very dark to very bright). Today's  negatives 
can register a useful range of around 13 stops, far more than even 15 years ago, 
and far more than most digital processes. The only digital cameras with a range 
this large are the high-end professional cameras such as the Panavision Genesis 
or the Arri Alexa. In choosing between film and digital, consider that on a 

Laboratory and 
postproduction 
processes
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 limited budget you can afford to purchase fully professional film if you have 
16 mm cameras available, but you probably cannot afford to rent prohibitively 
expensive professional digital cameras. For that, and other reasons, film will still 
be around for a while.

So here we are. We have an exposed roll of film, we turn it into the lab, the lab 
develops it, and the processed negative is returned to us. Are we done? Well, 
there're a few more steps to consider.

Remember, we've got a negative, and we want to look at a positive. The lab will 
take the negative, sandwich it with print stock, and run it through a machine. 
This machine, the printer, sends light through the negative, thus exposing the 
print film, giving us another latent image. Since it's a neg/pos process, the image 
on the print film is the reverse in tones and complementary in color to the cam-
era negative. Voilà! We have a positive we can look at. And let me remind you 
that the print stock is in a sense the opposite of camera negative in all respects: 
It is fine grain, low speed, high contrast, and high saturation.

Here's why: It needs to be fine grain so there is little or no added grain, which 
would appear as noise on the print. It is high contrast and high saturation in order 
to register as much of the negative's contrast range as possible and to return the 
image to the contrast of the original. It is low speed because a small, controlled 
amount of light can expose it. Thankfully, these characteristics tend to reinforce 
each other, and print film can be made to give a beautiful picture fairly easily.

Of course, all of this work is done in the dark, on machines that are carefully set 
up to give precise exposure times and precise registration of negative and posi-
tive films. Interestingly, these days, all color films, no matter who makes them 
(and almost all professional work is done in color), are processed with chemi-
cals, at temperatures and times carefully regulated, specified by Eastman Kodak 
as ECN2 processing.

No matter what medium the budding cinematographer will use when he or she 
becomes a professional, he or she needs to follow certain procedures. Probably 
the most important is communication with the lab. It's vital to be able to talk to 
the person handling your precious original material to make sure nothing is dam-
aged and to retain the look you've worked so hard to achieve. The cinematographer 
needs to have a contact person at the lab to inform her of the status of the film and 
to keep track of any damage in shooting (scratches, torn film) or in processing (bad 
chemicals, lost film). Equally important is a good relationship with the timer or 
colorist. This is the person who will determine how the daily prints will look; he 
can save you or destroy your career. No producer or director knows the technical 
work that goes into cinematography. They just want it to look good. So to preserve 
the integrity of your vision, it behooves you as DP to talk with the timer, to estab-
lish guidelines for printing, and to set up a reliable system of communication.

In both photochemical and electronic printing, the light passing through the 
negative is adjusted, varying intensity and color balance. Traditionally, the printer 
has three lights (red, green, and blue) or a single light with color controlled by 
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filters. The timer sets up these lights for each scene based on his estimation of 
what the DP wants (hence, the paramount importance of communication). In 
a conventional lab, the lights have 50 points, with 0 the lowest intensity and 50 
the brightest, so 25 is theoretically the middle, and it would indicate a perfectly 
exposed negative. In practice, most DPs shoot for a printer light around 30 to 35. 
That is, each light (R, G, B) should fall in that range. Unfortunately, there is as 
yet no agreed upon printer exposure scale for telecine, although some industry 
organizations are working on it.

First off, the DP needs to know how the film responds. Kodak and Fuji give very 
accurate speeds for their negatives, and their figures should be a starting point. 
But every lab is different (although good ones are consistent and identical in 
their processing), primarily in their printing. Every timer/colorist is different. 
Every DP meters and lights differently. So there is a combination of factors. In 
dealing with the lab, the DP should talk with the timer: What does the timer 
consider normal, and what kind of chart does the timer like as a reference? (See 
Chapter 26.)

For this purpose use some sort of gray card or color chart, exposed in the light 
that the scene will be shot in. The timer will use this “test” as a neutral reference 
to set timing lights. Your tests will tell you whether you like the standard ISO rat-
ing or want to modify it. Then you know how the lab and your timer work, and 
you can use your chart as a reference for every scene you shoot.

Exposed film must be prepped for the lab. There will be a camera report, and it 
must be neat, accurate, and complete. The camera assistant fills out the report 
and must check with the DP to make sure instructions are accurate. The most 
important points are length of the film, type of processing (normal, push or 
pull), and indications of the look. (Is it a night scene? Print for darkness, low-
key. Is it a sunset scene? Retain the orange look.)

The film will be in a black bag, inside a light-tight can, sealed with camera tape. 
Every can, and the report, must have some identification. Suppose the report 
gets lost? Well, you're screwed. But if you've remembered to put an ID tape on 
the can after you download it, you will probably be saved. (See Chapter 34.) 
The tape needs to have the emulsion number, the name of the film, the date 
exposed, basic lab directions (develop normal or push), and the name of the 
production company. Any lab, seeing a can without a report, will look for that 
tape. Since it's the same information that's on the ID tape on the camera maga-
zine, most assistants just pull the tape off the mag and slap it on the can.

When working with videotape or digitally, there will be no processing, and the 
medium is not affected by visible light. Nonetheless, every tape, card, or drive 
must have a report listing the production, DP and director, and all the shots 
made, with an indication of which are “print” takes (the director's preferences). 
It is just as important with digital as it is with film to include a gray card/color 
chart at the head of every scene. At some point there will be color  correction, and 
besides it's good to have a reference (checked on the on-set monitor) to judge 
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the accuracy of your playback or projection system. Monitors and  projectors 
for digital and video tend to be wildly inaccurate outside of a lab, and for 
 self- protection alone, the DP needs to have an unimpeachable reference.

A lot of what we're talking about is conventional film processing and printing 
for film dailies. These days, by far the majority of movies have electronic dailies. 
These are produced by telecine, confusingly both the name of the process and 
the machine used in the process. The telecine process produces an electronic 
print of the negative, basically by shining light through the negative on to an 
electronic sensor, which then acts as a digital camera does to create a digital 
record. Most of your work, of course, will be transferred rather than printed. The 
price for printing and for transfer is about the same, but a telecine transfer gives 
the filmmaker a digital “workprint” that can be easily edited through computer 
techniques. And in editing, digital has totally replaced traditional film editing 
(with the exception of a very few holdouts, like Stephen Spielberg).

Television in the United States has 30 frames per second, and film runs at 24 
frames per second. In the telecine process, this disparity is resolved by taking 
advantage of TV's characteristic that each frame is made up of two fields. The 
electron tube scans the picture in lines, in the NTSC system, 525 lines per frame. 
Half of the picture is scanned for each frame, first odd lines and then even (1, 3, 
5, . . . 525, and 2, 4, 6, etc.) so that every four frames of film are transferred to 
five frames of video, as shown in Figure 37.1.

Of course, there will be some strange things happening in the video frames 
that consist of fields from two different film frames. Most of the time there is 
no problem. However, tight patterns can move slightly between film frames, 
and cause a moiré pattern on the screen. To avoid this artifact, the DP must 
work with the wardrobe department to avoid, say, narrow stripes. Thank good-
ness, the era of 30 interlaced frames is coming to an end as the world's TV 
converts to digital broadcasting, high-definition broadcasting, and progressive 
scan screens. And even now, all high-end work is done with progressive scan 
(1frame = 1 field) so video artifacts are eliminated.

This brings us to the current cutting edge of  electronic 
finishing. Many films (approaching most) have their 
postproduction done electronically, with a  digital 
intermediate (DI). With a DI the processed negative is 
scanned—progressively—into digital files at 24 frames 
per second. The scanning time is much slower than with 
telecine; this allows much more information to be gath-
ered and stored electronically than in a  standard telecine 
transfer. The resulting digital files can be manipulated 
easily. Color timing and effects can be integrated into 
the movie. Unlike the photochemical process, there 
is little or no loss in quality, since digital files can be 
duplicated indefinitely. When the movie is finished, 
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the lab will make elements for distribution. These elements can be negatives 
from which conventional release prints are made or digital records for digital 
projection. Any other digital form (DVD, etc.) can be made from the original 
file. It is also easy to make protection masters on film. The negative is printed 
through precise (color separation) filters to make red, green, and blue masters 
on black-and-white film. Although the digital file is theoretically  perfect and 
could be stored indefinitely, film is still the preferred archival material. No digi-
tal medium (tape, hard drive, solid-state memory) has demonstrated its  lifetime 
beyond a decade or two. And there will always be the problem of new electronic 
coding and media. Try to find a machine that can run two-inch tape today, 
which was the broadcast standard only 30 years ago. The machines have mostly 
been scrapped, and the oxide is continually separating from the tape. But film 
processed to archival standards and stored in climate-controlled vaults has been 
shown to have at least a 100-year life, maybe 200 years.

Some of these matters may seem way beyond your immediate concerns, but you 
will run into these issues as you advance in your career. You need to become 
familiar with all the issues so you can make intelligent decisions and give good 
advice to producers about the original shooting medium and the safeguarding 
of their movie against deterioration.
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IntroductIon • nonfIlm camera checklIsts 
and cheat sheets

In this section you will find a checklist/cheat sheet for a few nonfilm cameras. 
I've used these cameras a lot. You may well have other cameras; these cameras 
are around ten years old or more and are completely out of date. I would love 
to give you cheat sheets for new cameras, but digital cameras come out so often 
that I would be behind the times as soon as I wrote something.

So use these as guides to make your own cheat sheet. Go through the manual 
for your camera, and use the most common settings with the least processing of 
the picture data. You can manipulate the settings and play around with the pic-
ture during editing and postproduction. Minimal processing in the camera will 
allow you the most options later. Also, make sure settings that affect your edit-
ing program (like drop frame or nondrop frame) are correct. Check with your 
editing program.
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Simple StepS for operAting A Video CAmerA
Here are things you have to know.

the loCAtion of the “on” SwitCh
Re: STANDBY There will be a button, usually on the back of the camera. There's 
a switch that goes one way to standby or cam, and in the other direction to VCR 
or playback (usually you put the camera on standby and then hit a little red but-
ton to start filming; the other way lets you look at your work).

opening the lCd SCreen
It's probably a matter of flipping it out from the body. Half the time you'll be 
using it as a viewfinder. See if you can use the viewfinder and the LCD at the same 
time or if one disables the other. Find the diopter correction—for your eyes—on 
the viewfinder. It's usually a ring or a lever near the end of the eyepiece.

where iS the “menu” button?
You are going to use this to set up your camera so it does what you want. As I 
said, this is important. If it's not obvious, look in the index of the manual, and 
look for a section on parts of the camera—a drawing that will show you where 
every button, slide, and switch is. Then, look for the section (probably under 
“menu”) that will instruct you how to set up the camera using the menu. We'll 
go through the most important parts of the menu and suggest the best settings.

And now, here are some things you should do and should not do.

mAnuAl VerSuS Auto
You have to be concerned with autofocus and autoexposure. Auto will work, 
but it's a giveaway to the audience that you're treating this like a snapshot cam-
era. Autofocus will suddenly shift focus to whatever is big or prominent in the 
frame. You probably don't want this, especially if it's an extra just walking past 
to give you a little bit of foreground composition. Autoexposure is even worse; 
if someone in a white shirt walks into frame, the picture suddenly darkens and 
vice versa. This is ugly and looks amateurish.
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Zoom in And out
Is it working? Is there more than one location for the control (it's often on the 
handle and on the top of the camera). How fast and how slow can you go? Can 
you make a gentle start and stop, or—like most prosumer camcorders—does it 
have a very hard start and stop? You won't have any control over the zoom speed 
or the start and stop in most prosumer cameras, so let's here and now decide to 
use the zoom sparingly.

expoSure
Well, right now you're going to use the autoexposure feature. I know I said not 
to, but here's how: Once you're ready to shoot, put the camera on autoexposure. 
It'll give you what the camera thinks is the best exposure for the shot. Most of 
the cameras have a really good metering system, so you can trust it for a good 
average exposure. Then turn off the autoexposure function. The stop it has set 
will stay on the camera. You'll have a good exposure for your shot, and you 
won't have the exposure fluctuating every time someone in a bright or dark shirt 
walks by.

And there's a setting for GAIN, which is boosting or lowering the exposure sen-
sitivity. Set it at 0db! Any other setting degrades your picture. Boosting gain lets 
you shoot in very low light but at the expense of a great deal of video noise, what 
looks like a coarse pattern over the picture. Experiment. Don't just take my word 
for these things. I am trying to save you some trouble, but if you want to play 
around, do it. This is supposed to be fun, right?

white bAlAnCe: Auto loCk off
As you have seen—most auto controls are off.

n Color temp (look at Chapter 33).
n Presets: You will usually use these for white balance—primarily settings for 

sun or for tungsten light).
n Zebra: Set it at 100% for only the brightest thing in the picture.

Some cameras will allow you to have two zebra settings. If you have only one, 
it's usually most useful to set it to 100% so you don't have clipped areas in your 
frame. “Clipped” means overexposed beyond the ability of the sensor to handle 
it. Here's a major place where digital and film differ. Film can handle overexpo-
sure. True, there's a point at which any film will be so overexposed that there's 
no detail and the picture just has blank white areas. But since film responds in 
a nonlinear way, there is almost always some detail in the overexposed areas; 
there's no such thing as totally blank white. But digital responds in a strict lin-
ear way. When you overexpose, the sensor cannot make sense of it, and the 
result is an absence of signal on the record (the tape, memory stick, whatever). 
Instead of a bright white place (film), it looks like a hole in the screen. It's very 
unattractive, and tends to throw the audience out of the  picture. Now if I have 
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a camera with multiple settings for the zebra, I set one at 100% and the other 
where I want skin tones to expose. Caucasian skintones are one stop above 
middle gray. So you could set your skintone zebra at 50%, which is middle gray, 
or you could set it at 60%. This will make sure you have a well-exposed picture, 
and will help to keep your highlights from clipping.

Your CAmerA CAn't hAndle tAking A piCture 
inSide And outSide SimultAneouSlY
Almost no picture-taking medium can; the difference in light level is too great. 
You can try it if you want to see for yourself. But plan your filming so a shot is 
either inside or outside.

keep reCordS
When you're in the throes of production, nothing seems less important than 
records. “C'mon, we're making a movie here! We're losing the light! Write that 
stuff later!” Well, no. You have to know what you have and where it is for edit-
ing. When you shoot film, you have to give information to the lab so they pro-
cess and print your film correctly. On the most basic level, you have to know 
which roll is exposed and which is fresh; you don't want to ruin part of your 
masterpiece by shooting over it. Through your career, as you become more pro-
fessional, you will find that accurate records are vitally important. After a while, 
you'll have people to keep records for you. But right now, it's all about you. 
Develop good habits now; they'll pay off in future jobs, and you'll always know 
at a glance if your crew is doing things right. You might get away with sloppiness 
now, but you'll be slapped down hard in the real world, and you'll lose jobs if 
you aren't scrupulous about your records.

n Label your tapes: date, #, your name, project.
n Keep script notes: shot #, # of takes, good takes, and a short description.

SlAte
Always use one and keep it simple: project, director, DP, scene, take, date.

mediA
You'll be buying tape for the films. That seems contradictory, but let's not get into 
any simpleminded semantics. You're making movies—films, no matter what the 
medium. I suggest a fairly high-end tape, since you'll be using it repeatedly for 
editing and because I don't want any camera damage or tape dropouts.

If your camera uses cards, buy the best you can find. It will never pay to skimp 
on recording the results of all your hard work.
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PD 100 CheAt Sheet

the night before
Charge the batteries.
Prestripe tapes.

on the Set
Set up tripod.
Put camera on tripod.
Turn it on.
Set diopter.
Open LCD screen.
Find menu button.
Find menu wheel.
Push menu button.
Set or check menus.
Load tape.

Menu SettingS
MANUAL SET

Auto shutter: Off
Progressive scan: Off

CAMERA SET
Digital zoom: Off
16:9 wide: Off
Steady shot: On
AE shift: Skip
Gain shift: 0dB
Frame rec: Off
Int. rec: Off

SKIP VTR SET

LCD/VF SET
LCD F.L.: Brt norm
LCD color: Center bar
Viewfinder B.L.: Normal
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SKIP MEMORY SET

SKIP CM SET

TAPE SET
Audio mode: FS48k
Mic level: Manual
Remain: Auto
Data code: ? (This doesn't concern us now.) Date/cam or date
Time code: NDF

SETUP MENU
Clock set: Local time
Ltr size: Normal

OTHERS
World time: Skip
Beep: Off

Commander: Off
Display: LCD

Rec lamp on/off, your choice
Color bars: Record only at head of roll
DV editing: Do not select

EXIT

Exposure button: 
Hit wheel once to access Manual.
Set exposure.
Hit again for Auto.

Use manual focus: Press focus button.
Set focus manually with lens ring.

When finished shooting, make sure the camera is off (power switch  
set to OFF, not to VCR).



319

Appendix 1.4

DCR-TRV15/17 CheCklisT/CheAT sheeT

The nighT befoRe The shooT
Charge the batteries!

on The seT
Set up tripod.
Put camera on tripod.
Turn it on.
Set diopter on viewfinder.
Open LCD screen.
Find menu button (bottom left).
Find menu wheel.
Push menu button.
Set or check menus.
Load tape.

Menu seTTings
MANUAL SET

Program AE:
P effect: Off
D effect: Off
Wht bal: Auto
Auto shutter: Off

CAMERA SET
Self-timer: Off
Digital zoom: Off
16:9 wide: Off
Steady shot: On
NS light: On
Frame rec: Off
Int. rec: Off
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SKIP VTR SET

LCD/VF SET
LCD bright middle (center bar)
LCD color: Center bar
Viewfinder B.L.: Bright normal

SKIP CM SET

TAPE SET
Rec mode: SP
Audio mode: 16 bit
Remain: Auto

SETUP MENU
Clock set: Local time
Auto TV: Off
TV input: Video
Ltr size: Normal
Demo mode: Off

OTHERS
World time: Skip
Beep: Off
Commander: Off
Display: LCD
Rec lamp: On/off, your choice

EXIT
On lens right: Nightshot: Off
Exposure button: 

Hit wheel once to access Manual.
Set exposure.
Hit again for Auto.

Use Manual focus: Press Focus button.
Set focus manually with lens ring.

When finished shooting, make sure the camera is off (power switch  
set to OFF, not to VCR).
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PrePArAtion for in-CAmerA-edited ShootS
Let's talk about prep. I'm a DP; I spent all of my professional career in the cam-
era department. I know camera prep, but I know grip/electric and sound only 
by observation and common sense. Probably at one point or another in your 
career, you will do everything, so you'll want to know the condition of all your 
equipment.

Camera prep at this stage is pretty much picking up a video camera and turning 
it on. Did it work? We're good to go! But let's begin a system that will pay off 
now and every time you decide to use a camera.

First, turn it on. Does it work? If not, check for the battery, replace the battery, 
or get another camera. Look through the viewfinder. Is it bright? Can you focus 
and zoom? Can you bring up the menu? (Every camera is a little different, so 
check out the manual.) Do you have a carrying case? A spare battery? A battery 
charger? You want some kind of carrying case. It protects the camera, makes trav-
eling more convenient, and gives you a place to store some small tools there's 
no other place for.

Always have at least two batteries. Something could go wrong. If you don't 
have multiple batteries, what goes wrong will be the battery. And remember 
the most important rule: Charge every battery every night. The assistant (again, 
on a professional shoot, it's always the responsibility of the camera assistants) 
who forgets to do this is an idiot. He prevents shooting, he inconveniences a 
lot of people, and very soon he finds himself trying to get a job selling shoes. 
Some people may have had a bad experience with rechargeable batteries: Some 
have a “memory,” and after many partial rechargings, they'll take only a par-
tial charge. This is likely in NiCd batteries and possible in lithium batteries. 
There are a million articles online that explain this effect better and at greater 
length than I can. But still, the worst thing is to have an uncharged battery. 
I have maybe once or twice had a problem with a battery that had a “memory” 
and therefore thought it had a full charge when it was only partially charged. 
But I have had several experiences of an assistant showing up with uncharged 
batteries.

It's okay to charge a battery even if it's had slight or no use. Actually, it's always a 
good idea. You want to arrive on the set with at least two fully charged batteries. 
Any other procedure risks disaster.
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Prepping professional film cameras, a lengthy job with exacting standards, is 
discussed in Chapter 34. Right now, it's enough to make sure that you check 
every piece of your equipment for completeness and working condition before 
every job.

At last we're ready to do some filming! (Okay, here it's taping, but let's pretend.) 
I'm going to send you out into the big, wide world to shoot. Gather some friends 
to “act” for you, and have fun.
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Tips for in-CAmerA-ediTed shooTs
Before you start, visualize your movie. You're going to try to shoot exactly what 
you've pictured in your mind. You may find a simple storyboard or a shot list 
helpful. Don't get bogged down by it. Preplanning is always important and 
always good, but it's not the whole point.

At one time I was shooting low-budget karaoke music videos. Everything had to 
be done as simply and cheaply as possible in the least amount of time. At the 
same time, the result was expected to be very dynamic, very visual and entertain-
ing. Sure.

The scenario for one particular video had two attractive young women in a flashy 
convertible pulling up to an isolated desert gas station. They beguile the gas sta-
tion attendant in a sexually provocative manner, then pull a lesbian liplock, and 
speed off without paying for the gas, leaving the poor fellow feeling cheated out 
of more than just money. This was all with no dialogue, of course. Remember, 
this was for karaoke.

All well and good, but the preceding scenario was all I'd been told about the 
piece right up to the morning of the shoot. Fortunately, the gas station set was 
about a two-hour drive away, so on the drive to the location the director and I 
were able to work up a “shot list.” A shot list is a plan for the day's work. The 
scene is broken down into shots, and the shots are arranged in an order that's 
most efficient to shoot. The director and DP work up the shot list, and the AD 
usually is responsible for making sure we shoot everything on the list in a timely 
manner.

I can't say whether the video would have been better if we had spent more time 
planning it and drawing storyboards (the client was pretty happy with it). But 
here are two things to consider: We did have a plan, even though we worked it 
out the morning of the shoot, and we couldn't have shot it as fast if we hadn't by 
then had a lot of experience making movies—experience we could draw on for 
ideas and know-how. To ensure the best results with your exercise, let me suggest 
a few concepts for in-camera shoots that you might not have thought about. 

1. Control the screen direction: Keep the action moving either left to right or 
right to left, unless you want an effect of disorientation.

2. Follow eyelines: If your actor looks toward something just before you cut, 
and you cut to the thing at which he is looking, use his point of view.
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3. Change subject image size moderately: When you cut during continuous 
action (for example, a person starting to sit down in a chair), move either 
closer or further away—enough so that the person changes size in the frame 
but not so far that it's a jolt.

4. Change your angle: When you cut during action, move your camera location 
enough so the change is noticeable.

5. Entrances: Try to avoid a long stall at the head of a shot, especially where we 
see the actor waiting for you to call “Action!”
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Tips on shooTing When scouTing LocATions
 1. Take stills. If you like the place, you want to have something you can sit 

down and discuss.
 2. You're also going to use videotape. Okay. Think!
 3. Don't pan quickly. If you pan, let the shot rest on something, then pan to 

the next pertinent thing, and so on. Pan slowly to avoid strobing.
 4. Occasional close-ups are interesting, but mostly we're looking for wide 

shots.
 5. Use a tripod. Get a small, lightweight tripod.
 6. Okay, I'll be honest: Tripods are a pain in the ass. So use a monopod. It's a 

great tool to have, and you can get them fairly cheaply. They're small, light, 
don't have a head (just a bolt to attach to the camera), you can carry them 
like an umbrella, you can use them as a walking stick or a weapon, and 
mainly they will allow you to get shots that are generally not shaky.

 7. Again, think. Don't shoot too much—although too much is better than too 
little. Do reprise areas; take us back to the first areas so we have our memo-
ries refreshed.

 8. Give us a sense of the geographical situation—other buildings, streets, the 
general area.

 9. Pay attention to windows and others sources of daylight; existing light-
ing (fluorescent, incandescent, mercury vapor, sodium, neon, other); and 
practical lights (e.g., desk lamps; size, possibility of moving, possibility of 
relamping).

 10. Make sure you know the compass directions for each location. Note them as 
metadata on stills if you can; make a sound note on video.

 11. We need to know parking areas and what floor any location is on, and when 
you get serious about the location, take a picture of the circuit breaker/fuse 
box for the building, and note its location.

 12. Make notes of any special problems or circumstances you notice.
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dp LoCAtion CheCkList
 1. £ Take location stills (see Cheat Sheet 1.7).
 2. £ Note all sources of daylight.
 3. £ Make note of permanent existing lighting.
 4. £ Note all practical lights and the feasibility of adding practicals.
 5. £ Take note of the number and size (in amps) of circuits.
 6. £ Note the location of the breaker box (or, if you're really unlucky, the 

fuse box).
 7. £ On what floor of the building is your location situated? If it's not the 

ground floor, get a new location.
 8. £ Is the floor smooth and level?
 9. £ Measure the dimensions (in square feet, length and width) of the interior 

space and exterior spaces if necessary.
 10. £ How long you would have to make a cable run from a generator?
 11. £ Where can you put the generator to shield the sound?
 12. £ How close to the site can you park equipment trucks?
 13. £ Note the availability and safety of parking for the cast and crew.
 14. £ Note the availability of bathroom facilities for the cast and crew.
 15. £ Note how far the cast and crew will have to travel to get to the location.
 16. £ Determine the compass orientation of the exterior of the structure.
 17. £ Determine the compass point location of windows on the interior for 

exterior lighting sources.
 18. £ Note any changes to the set you will need the Art Department to take 

care of.
 19. £ Determine the need for any permits.
 20. £ Take note of any other special problems or circumstances.
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Appendix 2.2

CheCklist for Movie on filM
Item Good Bad Jerky/smooth Consistent Speed

Assisting

Focus

Zoom

Lighting

Exposure

Contrast

Shadows

Operating

Head room

Lead room

Pans/tilts

Composition

Off set

Dolly

Dolly start

Stop

Art

Emotion

Coverage

Actor's face
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Appendix 2.3

CAmerA AssistAnt CheCklists

The camera assistants have sole responsibility for everything that happens with 
the camera, the lenses, the film stock, and the magazines. They are responsible 
for the overall care and operation of all camera equipment during production.

responsibilities
The first assistant: 

n Orders, tests, and preps all camera equipment and lenses
n Directs the organization of all camera equipment on the camera truck and 

on the set
n Builds and mounts the camera
n Places the camera on the set
n Maintains and mounts the lenses
n Focuses
n Zooms
n Checks and cleans the film gate
n Supervises the second assistant

The first assistant has to be by the camera at all times and does not help with any 
other functions such as lighting. The first must always have tape, the ASC  manual, 
measuring tape, and a small flashlight close at hand, which is to say that the ditty 
box is always by you and the camera. (See Elkins, The Camera Assistant's Manual. 
This is the best, most complete book on working as an assistant. Besides data 
on every camera in common use, there are lists of tools, expendable  supplies, 
and accessories. There are forms for inventory, camera reports, and more. It's an 
invaluable asset for every assistant.)

The second assistant: 

n Inventories film stock
n Loads and unloads magazines
n Hands the magazine to the first
n Lays marks
n Bangs slate
n Prepares camera and lab reports
n Transports camera equipment
n Runs for anything the first needs
n Manages all other paperwork
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The second assistant must be in constant communication with the first assistant 
and be ready to instantly carry out any orders given by the DP, the operator, and 
the first. He runs for equipment or errands as directed by the first, the DP, or the 
operator.

The key to being a good assistant is always remaining calm and always  having 
everything you need right beside you. Also, remember the following before every 
take, and you will stay out of trouble. Let your mantra be B-FLAT:

B = Battery
F = Focus
L = Level (always level the camera)
A = Aperture (f-stop)
T = Tachometer (speed of camera)

CAmerA equipment inventory
Refer to Elkins, The Camera Assistant's Manual.

CAmerA And lens tests
Refer to Chapter 8: Selecting a Camera, and Chapter 34: Using and Handling 
Cameras and Lenses.

the night before the shoot
First assistant:

n Check your call time and be prepared to be early
n Be ready for any special effects or inclement weather (pack protective apparel)
n Check with the second to be sure she's got everything under control
n Check with the DP for last-minute instructions

Second assistant:

n Check your call time and be prepared to be early
n Be ready for any special effects or inclement weather (pack protective apparel)
n Charge batteries
n Make sure all lenses and filters are clean
n Check the changing bag for dirt and holes (before the first day)
n Clean the magazines and load them with film (tape entire perimeter of mag 

with camera tape of the color you have designated for the type of emulsion)
n Assign every magazine a number and label each with a piece of white tape 

with the # on it
n Prepare a label on white camera tape for each can of film (enough to start the 

day) with this information: 

Emulsion #
Footage
Date
Title of film
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Roll #
Mag #
Loader's initials

n Put this tape label on the can. When you load the mag, transfer the label to 
the supply side of the mag. Later, after you have downloaded the mag, you 
can transfer the label to the film can before it goes to the lab.

n Prepare a camera report for each can of film and tape it to the can. It's a good 
idea to take some downtime to make a camera report for every can of film. 
That way, when you load, all you have to do is put the date and magazine 
number on the report, and you're good to go.

on the set—the first AssistAnt
n Unpack, assemble, and warm up the camera and all components at the start 

of each shooting day
n Do not leave the camera unattended; have the second stand by if you must leave
n Load and unload proper film into camera
n Reset footage counter to zero after each reload
n Keep all parts of the camera, including camera body, lenses, filters, and 

 magazines free from dirt, dust, and moisture
n Set and mark diopter adjustment on viewfinder eyepiece for each key person 

looking through the camera
n Check that the camera is balanced and level before each shot. If the camera 

is on a tripod, the tripod must be securely positioned and leveled
n Check to be sure that no lights are kicking into the lens, causing flares; work 

with the grips to kill flares
n Place proper lens, filters, and other accessories as instructed by the DP or 

camera operator
n Check that the lenses and filters are clean before filming
n Set T-stop as instructed by the DP
n Measure distance to subjects during rehearsals
n Mark lenses for focus if necessary
n Check depth of field for each shot as needed. Use your Kelly wheel or an app 

on your iPhone or PDA
n Check that the camera is set at correct speed during filming
n After each printed take or when instructed by the DP, check the gate for hairs 

(emulsion buildup) and request another take if necessary
n Keep the DP, AD, and director or script supervisor updated on how much 

footage is left in the magazine (if you have a script supervisor, check with 
him/her first to see if you have enough footage to shoot the scene)

on the set—the seCond AssistAnt
n Keep lenses, filters, at least one magazine, and a spare battery near the camera
n Download film inside changing bag, changing tent, or darkroom
n Tape exposed film can with black tape (black = exposed)
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n Any remaining film not yet exposed should be recanned with white (or the 
color designated for that emulsion) tape and labeled as “short end” with the 
following information:

Emulsion #
Footage
Date
Loader's initials

n At the end of the day, exposed film must be given to the AD or to the person 
she designates

n At the end of filming, all film must be given to the AD or to the producer
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A
Aaton cameras, 57, 62, 215–216, 

285f, 286f
achromatic lenses, 246
action safe lines, 62–63, 63f, 145f, 146
action scenes, planning for, 27, 28
actors and actresses. See cast; 

children, working with
Adams, Ansel, 209, 303
ADs. See assistant directors
All the President's Men, 15, 189
Allen, Woody, 119, 126–128
Almendros, Nestor, 73–74, 265
Altman, 133–134
American Beauty, 191, 192f
American Friend, The, 199
American Society of 

Cinematographers, 1
amps (amperes), 47
AMTP (Association of Motion Picture 

and Television Producers), 2
anamorphic lenses, 67
Angenieux lenses, 69
animals, working with, 22, 23, 24
answer prints, 227
antihalation backing, 79–80, 272
aperture (f-stops), 208, 241–244, 

250, 251–252, 255–256
apple boxes (man-makers), 12, 

146–147, 164
Arnaz, Desi, 60
Aronofsky, Darren, 56
Arri cameras, 57, 62, 80–81, 

215–216, 285f, 286f
arriving early, 103
art directors, 51
aspheric elements, 246
assistant directors (ADs)

coverage, 120–121
first day of shooting, 109, 112, 

113–114, 115, 116
production meetings, 93–94
shot lists, 35

Association of Motion Picture and 
Television Producers (AMTP), 2

B
back cross lighting, 179, 180–181, 

184
backlighting, 179, 179f, 183
ball mounts, 85, 294, 294f
Barney Miller, 180–181
batteries, 279–280, 313
bayonet mounts, 280–281
behavior, 107–108
Bell and Howell cameras, 216, 286f, 

288f
belt batteries, 279–280
Bening, Annette, 192f
best boys

hardware kits, 92
hiring, 37, 38
pre-production, 92
trucks, 95

Biograph, 1
Bird, 87
Birtch, Thora, 192f
Bitzer, G. W., 1–2
Black Swan, 56, 80
black-and-white film, 20, 79–80, 

272
blocking, 110, 119–120
Bolex cameras, 216, 286f, 288f
boom operators, 112–113, 115
bounce light, 183, 193, 197
Bound for Glory, 123
Bracco, Lorraine, 123
Brakhage, Stan, 39
Breathless, 132
Brown, Garrett, 90, 90f
Brown, Karl, 1–2
budgets

camera choice, 55, 56
pre-production considerations, 25
telecine, 227

bull's-eye levels, 295, 295f

C
call sheets, 97–100, 98f, 104
call times, 97–100, 104–105
Camera Assistant Training Program, 

2–3
camera assistants. See first camera 

assistants; second camera 
assistants

camera lucida, 235
camera obscura, 235
camera operators

call time, 105
first day of shooting, 111, 

112–113, 114, 115
hiring and experience with, 37, 

38
cameras, 235–244

accessories, 65
backup, 64
controls, 239–240
film versus digital, 55–60
first day of shooting, 109
follow focus, 237–238
gate, 236–237
height, 161
iris rods, 237–238
leveling, 143
matte boxes, 237–238
movement, 161, 162, 236–237
opening and closing, 279
operating, 141–157
overheating, 59
overview, 235–236
power sources, 279–280, 313
selecting, 55–65
sensors, 238–239
shutter, 236–237
taping magazines, 290–291
testing, 61–62, 64, 94
using and handling, 279–295
viewing systems, 237, 239
viewpoint and position of, 20
white balance, 240

Index

Note: Page numbers followed by b indicate boxes and f indicate figures.
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Cameron, James, 55
Canon cameras, 57, 216–217
carbon fiber tripods, 84
Carlson, Verne and Sylvia, 216–217
cast

camera operation, 147–149
considering during script reading, 

10–11
cosmetic diffusion, 13
first day of shooting, 110, 

112–113
height differences, 12
pregnancies, 12
skin tones, 12–13
symmetry of face, 11–12
testing lenses with, 72

Cat from Outer Space, The, 22
Cat People, 23
CCD (charge-coupled device) 

sensors, 238–239
changing bags, 288, 289
Chapman dollies, 51, 92f, 147f
charge-coupled device (CCD) 

sensors, 238–239
children, working with, 22, 23–24
chokers, 129, 129f
cinematographers. See directors of 

photography
circles of confusion, 255
Citizen Kane, 50, 118, 133–134
clipping, 196–197, 227, 267, 

314–315
close-ups, 119–120, 125–140, 171f, 

172f, 173, 173f
CMOS (complementary metal oxide 

semiconductor) sensors, 
238–239

Colbert, Claudette, 12
collar points, 129, 129f
color blind film, 272
color charts, 71–72
color correction (Wratten 85) filters, 

72, 79, 201, 268
color separation filters, 199
color temperature, 19–20, 197–199, 

277–278
color temperature blue (CTB) gels, 

199–200
color temperature meters, 198–199, 

200, 201
color temperature orange (CTO) 

gels, 199–200
colored light, 193
colorists, 225–227, 304
compasses, 42, 43

complementary metal oxide 
semiconductor (CMOS) 
sensors, 238–239

composition
balanced and unbalanced, 

146–147, 146f
following the actor, 162
overview, 159–168
showing the actor, 152, 159, 

160–161
continuous spectra, 200f
contrast, 20
contrast filters, 190
Cooke lenses, 247
Cornell, 4
Cosentino, Cos, 103
Coutard, Raoul, 50
coverage, 118–119, 125–140
cowboy shots (cowboy close-ups), 

129–130, 132f
crab dollies, 91, 120, 162, 163, 165, 301
Craft Service, 103–104
cranes, 3, 4
crew

See also specific job titles
hierarchy, 105–106, 106f, 107
hiring, 217, 218
overview, 37–40
pre-production preparation, 

89–95
specific job assignments, 40

cribbing, 146–147, 163, 164f
cross lighting, 179
crossing the line (180-degree rule), 

126–128, 160–161, 169–175
crushing blacks, 227
C-stands, 187f
CTB (color temperature blue) gels, 

199–200
CTO (color temperature orange) 

gels, 199–200

D
dailies, 56, 190, 306
darkrooms, 289
daylight-balanced film, 78, 79, 268, 

277–278
Days of Heaven, 265
Deakins, Roger, 183–184, 201
demo reels, 229–232
depth, illusion of, 133–134
depth of field, 244, 254, 255, 

256–257, 258, 259
designed (planned) masters, 120
DI (digital intermediates), 306–307

dialogue scenes, planning for, 10, 
24, 25

Dibie, George Spiro, 74, 180–181
Dickson, W.K.L., 1
diffraction, 256
diffusion, 16, 269–270
diffusion filters, 73–74
digital imaging technicians (DITs), 

37, 58, 178
digital intermediates (DI), 306–307
digital media

choice of, 80–81
duration of, 272
exposure, 196
film versus, 55–60
pros and cons of, 239

diplomacy, 32–33, 34–35, 93–94, 
108, 140, 152

directors
camera operators and, 142–143, 

151, 152
coverage, 118–119
first day of shooting, 110, 

112–114, 115
paranoia of, 33–34
production meetings, 93–94
reading mind of, 33, 141
talking through script with, 32
vision of film, 10, 32–33

directors of photography (DPs; 
cinematographers)

apprenticeship, 1–3, 4
camera operators versus, 142
college courses, 4–5
replacement, 39
women as, 1

discontinuous spectra, 200f
DITs (digital imaging technicians), 

37, 58, 178
diving boards, 147f
dollies

advantages of, 51
camera operation, 146–147
crab, 91, 120, 162, 163, 165, 301
doorway, 91, 91f, 92, 162, 162f
first day of shooting, 109
following the actor, 162
marks, 167
operating, 165–166
planning shots, 163
tracking shots, 121–122
western, 91, 91f, 92

dolly grips
first day of shooting, 112–113, 115
hiring, 37
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overview, 301–301
responsibilities of, 165–166, 

167–168
donuts, 76
doorway dollies, 91, 91f, 92, 162, 

162f
Down By Law, 258, 259
DPs. See directors of photography
Dylan, Bob, 231

E
Eastwood, Clint, 39
eating on own time, 103–104
Éclair cameras, 216
Edison, Thomas, 1, 178, 278
Edison plugs, 187, 187f
EDLs (edit decision lists), 227
effects, considering during script 

reading, 27–30
8½, 162
electrical power

cameras, 279–280, 313
long cables and voltage drop, 44
using existing supply on location, 

46–48
W = VA formula, 47, 49

Elkins, David, 216–217
Elswit, Robert, 79–80
Emshwiller, Ed, 4
emulsion tests, 210b
equipment

See also specific types of equipment
on location, 51
overview, 185–187
planning for needs, 28, 29

ER, 123
etiquette, 107–108
existing light, 45–46, 189
exposure

overview, 195–214
video camera operation, 314

exposure meters, 195, 203–204, 205, 
205f, 207

exteriors
film choice, 78
lighting, 17, 181–182
ordering film stock, 16–17

eyebrows (sunshades), 76, 293
eyeline, 125, 147–148, 323

F
facing camera, 159, 160
fatigue tilt, 149
Fellini, Federico, 162
Figgis, Mike, 56

film
chemical composition of, 271, 

272, 273
digital versus, 55–60
exposure, 196
grain, 78–79
keeping cool, 274
layers of, 272, 273
loading in darkness, 288, 289
ordering stock, 16–17
processing, 274, 303, 304, 305
selecting, 77–81, 217
sensitivity of, 242–244
shooting for slow motion, 79
technicalities, 271–275
testing, 94
threading, 284, 286f, 288, 288f, 

290
film speeds (ISOs), 64, 208–209, 

242–244, 252
filters

color correction, 72, 79, 201, 268
color separation, 199
compensating for, 208
contrast, 190
diffusion, 73–74
on digital cameras, 74
donuts, 76
gelatin, 268, 269
graduated, 196–197, 269
netting, 74, 270
neutral density, 72, 73, 202–203, 

208, 267–268
number of, 75
optical flats, 73, 265–266
polarizing, 73, 75–76, 196–197, 

266, 266f, 267, 269
screw-on, 269
size of, 75
skin variations, 13
technicalities, 265–270
testing, 74, 94

first camera assistants
call time, 104–105
feedback on directions, 106
first day of shooting, 109, 111, 

112–113, 115
hiring and experience with, 37, 38
night before shooting, 334
pre-production, 89
responsibilities of, 333
on set, 335
smart side of camera, 166

first day/first shot, 109–116
Fisher dollies, 51, 92f, 147f, 165

fixing in post, 201
flags, 144–145
flat (spherical) lenses, 67–68
Flickering Blue, 53f
float, 90
floating focus, 259
floors, 51, 52
fluid heads, 85, 86f, 293f, 299
fluorescents, 197–198
focal length, 247, 248, 249f, 251
Foch, Nina, 103
focus

floating versus racking, 259
follow, 237–238, 253, 261–262, 

292
lenses, 252–253
overview, 244
technicalities, 261–263

focus markings, 71
follow focus, 237–238, 253, 

261–262, 292
foot-candle meters, 195
foot-candle/stop table, 196f
forcing the master, 119–120
Ford, John, 134
foreground objects, 133–134
48-Hour Film Project, 218
Fraker, William, 76
frame chart tests, 62–63, 63f
frame lines, 143–144
frame store, 227
frame within a frame, 134, 134f
Freezer Jesus, The, 50f
Fresnel spotlights, 186, 186f, 193
friction heads, 85
frontlighting, 177, 178–179
f-stops (aperture), 208, 241–244, 

250, 251–252, 255–256
Fuji film, 77, 78
full frame lines, 62–63, 63f, 145, 

145f, 146
full shots, 132f

G
gaffers

first day of shooting, 110
hiring and experience with, 37, 38
pre-production, 89, 92

gaffer's glass, 206np, 206
gain setting, 314
gamma, 227
gates, 236–237
geared heads, 85–87, 86f, 87f, 299
gelatin filters, 268, 269
gels, 199–200
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generators
locating, 48
long cables and voltage drop, 44
loss of, 48, 49, 50
overview, 92, 93

genres, considering during script 
reading, 21

Girl With A Pearl Earring, 15, 16
Gladwell, Malcolm, 6
glossies, 10–11
gloves, 186
gobo arms, 187f
Godard, Jean Luc, 50, 132f
Good Night and Good Luck, 79–80
Goodfellas, 123
Gossen incident meters, 205–206
grading (timing), 225–227
Graduate, The, 254
graduated filters (grads), 196–197, 

269
grain, 78–79, 242
Grand Valley State University, 4
gray cards, 61, 64, 190–191, 201, 204
Greer, Jane, 191f
Griffith, D. W., 1
Griffolyn, 197, 197f
grip wedges, 163, 164f
grips, 4, 37. See also dolly grips; key 

grips
Groucho shots, 148

H
hairspray, 73, 266
Hall, Conrad, 21
handheld work, 149, 150–151, 151f, 
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Hard Day's Night, A, 132
hard light, 191, 191f
Harrison, Patty, 288f
Harrison Changing Tent, 288, 288f
headroom, 126, 127f
heads

adjusting, 143
balancing camera on, 299
fluid, 85, 86f, 293f, 299
friction, 85
geared, 85–87, 86f, 87f, 299
mounting cameras to, 293, 294
using, 297–300
weight of, 88

hierarchy, crew, 105–106, 106f, 107
hi-hats, 84–85, 85f, 86f, 298–299
historical periods, considering during 

script reading, 14–15, 16
Hitchcock, Alfred, 9, 133–134

HMI units, 16, 79, 93
Hochheim, Frieder, 192f
Hoffman, Dustin, 254
Hollywood Ending, 126–128
Horse Whisperer, The, 43–44
House, 57
How the West Was Won, 3
Howe, James Wong, 180–181
Hummel, Rob, 303
Hurricane blower, 283

I
I Love Lucy, 60
illumination, 177–178
image circle, 248, 248f, 250
in-camera editing

preparation for, 321–322
tips for, 323–324

incident meters, 204, 205, 205f
infrared light (IR), 203
interiors

film choice, 16–17, 78, 79
planning lighting, 17
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IR (infrared light), 203
iris rods, 237–238, 292, 292f
irises, 134
Irwin, Matt, 203
ISO tests, 64
ISOs (film speeds), 64, 208–209, 
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Itoya Profolio, 13–14
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Jarmusch, Jim, 118, 258

K
Kawin, Bruce, 240
Kelly, Graham White, 257
Kelly wheel, 256–257
Kenko incident meters, 205–206
key grips

first day of shooting, 110
hardware kits, 92
hiring and experience with, 37, 
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pre-production, 89

key light, 190–191, 196, 206
kick angle, 182f, 183
Kinoflo units, 93, 192, 192f
knees, 131f
Kodak film, 77, 78, 79–80, 274
Kovacs, Laszlo, 206
Kubrick, Stanley, 90f
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laboratory processes, 303–307
lamp operators (secondary 

electricians), 37
Landis, John, 24
lazy Susan seats, 143, 167–168
Leaving Las Vegas, 56, 80
LED units, 93
Leica lenses, 247
Lemmon, Jack, 225
lens caps, 281–282
lens cases, 282–283
lens flares, 144–145, 145f
lenses

achromatic, 246
anamorphic, 67
attaching, 280–281, 282
cleaning, 282–283, 284
for digital cameras, 70, 72
exposure relationships, 241–242
film sensitivity, 242–244
first day of shooting, 109
flat (spherical), 67–68
focus, 244
focus markings, 71
ISO, 242–244
long, 250, 254
normal, 250
removing reflections, 76
selecting, 67–76, 216
simple, 245f, 246
sunshades (eyebrows), 76, 293
technical and aesthetic 

considerations, 240–241, 
245–260

telephoto, 247
testing, 71, 72, 94
tilt/shift, 258
T-stops, 241–242
using and handling, 279–295
wide-angle, 247, 250, 253, 254
zoom, 68, 69
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Libatique, Matty, 80
lifting blacks, 227
lighting
access to, 217

dialogue scenes with multiple 
characters, 24, 25
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early pre-production 

considerations, 10–11
existing, 45–46
faces, 214b
historical periods, 15, 16
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location, 43–46
loss of generator, 48, 49, 50
overview, 177–184, 189–193
packages, 93
quality exercise, 213b
skin tones, 12–13
studio, 50, 51
time estimates, 110–111
W = VA formula, 47, 49
working with children, 23–24

Liotta, Ray, 123
loaders, 37
location managers, 41
locations

checklist, 52b, 329
considering during script reading, 

14–18
overview, 41–54
scouting, 52–53, 54, 325

lo-hats, 85f
long lenses, 250, 254
look room (nose room), 132–133, 
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Lumiére, 178
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Mad About You, 164
makeup

early pre-production 
considerations, 10–11

first day of shooting, 114
man-makers (apple boxes), 12, 

146–147, 164
Mann, Michael, 55
marks

actor, 110, 113
dolly, 167

masters, 117–123
matte boxes, 75–76, 150, 237–238, 

269, 280, 292–293, 292f
Matthews doorway dollies, 162f
Matthpoles, 179, 179f
McConkey, Larry, 123
mechanical effects, planning for, 28
mercury vapor lights, 178
metadata, 247
Mitchell tops, 85, 85f, 293, 293f
Mitchell Vitesse heads, 87, 87f
Mitchum, Robert, 191f
moiré pattern, 306
Mole-Richardson 2K, 186f
Moment of Grace, A, 171f, 172f
monitors, 239

monopods, 42–43, 325
Montana shots (two tees), 129, 130f
Müller, Robby, 73–74, 199, 258, 
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Murphy, Brianne, 1
Musco lights, 93
Musuraca, Nick, 21–22
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ND (neutral density) filters, 72, 73, 

202–203, 208, 267–268
netting, using as filter, 74, 270
networking, 229
neutral density (ND) filters, 72, 73, 

202–203, 208, 267–268
Newton, Isaac, 245
Nichols, Mike, 254
noise on set, 105
Noises Off, 111–112
normal lenses, 250
nose room (look room), 132–133, 

169, 174
note taking

during script reading, 13–14
video camera operation, 315

Nykvist, Sven, 265
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O'Connor 2575D fluid heads, 86f
180-degree rule (crossing the line), 

126–128, 160–161, 169–175
one-quarter shots, 160
optical flats, 73, 265–266
orthochromatic emulsion, 273
OTS (over-the-shoulders), 130, 133f, 

135, 137–138
Out of the Past, 21–22, 191, 191f
over lighting, 181–182
over-the-shoulders (OTS), 130, 133f, 

135, 137–138

P
painting (over lighting), 181
Panaflex cameras

digital, 57
lenses, 67
mounted, 86f
movement, 236, 236f
threading, 284

Panahead geared heads, 86f
Panavision cameras, 2, 57, 62, 67
Panavision frame chart, 249f
Panavision lenses, 247
panchromatic emulsion, 273
pans, 136, 139, 254, 299

Parker, Larry, 197–198
parking, 43, 51
persistence of vision, 240
photographic lens tissue, 283–284
pinhole cameras, 235
PL (positive lock) mounts, 281
planned (designed) masters, 120
polarizing filters (Pola-screen), 73, 

75–76, 196–197, 266, 266f, 
267, 269

Polaroid 110A camera, 190, 190f
Pollard, William Branch, 257
pork chops, 147f
positive attitude, 25, 26
positive lock (PL) mounts, 281
Poster, Steve, 268
postproduction

demo reels, 229–232
processes, 303–307
timing and transferring, 225–227

pre-production
cameras, selecting, 55–65
crew, 37–40, 89–95
film stock, selecting, 77–81
lenses, selecting, 67–76
location, 41–54
night before, 97–100
script reading, 9–20
shot lists, 31–35
tripods and heads, selecting, 83–88

printing lights, 198–199
prints, 18–19
production

cameras, operating, 141–157
composition, 159–168
equipment, 185–187
exposure, 195–214
lighting, 177–184, 189–193
180-degree line, 169–175
shooting, 103–108

production designers, 51
production meetings, 93–94
production schedule, 24, 25
prosumer cameras, 57, 64, 150–151, 

249, 249f
punctuality, 103
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Quality Light-Metric, 204
quiet on set, 105
Quinn, Declan, 80

R
racking focus, 259
Redford, Robert, 43–44, 269
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reflectors, 197
reflex viewing system, 237, 238
registration tests, 61–62
rehearsals, 112–114, 121, 144
retakes, 151–152
reversal film, 80
reverse masters, 120–121
Revolutionary Road, 183–184
rimlighting, 183
Ronford tripods, 84–85, 84f, 298
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screening room etiquette, 140
screw-on filters, 269
scripts
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animals, 22, 23, 24
cast, 10–11
children, 22, 23–24
dialogue scenes, 10, 24, 25
effects, 27–30
equipment needs, 28, 29
genres, 21
historical periods, 14–15, 16
locations, 14–18
note taking during reading of, 

13–14
overview, 9, 10
positive attitude about, 25, 26
shot lists, 27–30
talking through with directors, 32

Searchers, The, 134
seasonal considerations, 17–18
second button, 129, 130f
second camera assistants

call time, 104–105, 106
first day of shooting, 109, 110, 

112–113, 114
hiring, 37, 38
night before shooting, 334–335, 334
responsibilities of, 333, 334
on set, 335–336

secondary electricians (lamp 
operators), 37

Sekonic incident meters, 205–206, 205f
sensors, 238–239
Serling, Rod, 231
Serra, Eduardo, 15, 16
set call, 104
Shining, The, 90f
shoes, 186
shoot call, 104
short ends, 289–290

shot lists
considering during script reading, 

27–30
first day of shooting, 110
in-camera editing, 323
overview, 31–35
preparing, 29–30
storyboards versus, 31

shutter tests, 61
shutters, 236–237
simple lenses, 245f, 246
16 mm format

cameras, 215–216, 279
focal length, 250
perforations, 236
registration tests, 61–62
35 mm versus, 80

slates, 114
slop, 85
slow-motion speed, 79, 87
small masters, 120
Society of Motion Picture and 

Television Engineers (SMPTE), 
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soft light, 191, 192, 192f
Sony cameras, 57, 59
sound mixers, 114, 115
soundtracks, demo reel, 231
Spacey, Kevin, 192f
Spectra incident meters, 205–206, 

209
spherical (flat) lenses, 67–68
Spielberg, Steven, 55
split diopters, 258
spot meters, 204, 209–210
spreaders

tripod, 83, 84f, 294–295, 294f
wall, 179–180, 180f

stacking, 112
stage line, 170–171, 171f
standard coverage, 118–119
stand-by camera operators, 141–142
stand-ins, 110, 111–112
Steadicam Operators' Association, 90
Steadicams, 89, 90–91, 90f, 122, 123
stills

location, 42
printing, 18–19

stingers, 187
Storaro, Vittorio, 9
storyboards, 31, 32f
Stranger Than Paradise, 118
stunt coordinators, 27
stunts, planning for, 27, 28
sunshades (eyebrows), 76, 293

super-16 format, 56, 61–62, 80, 
215–216, 249f

super-35 format, 69–70
Surtees, Bob, 254
Suspicion, 133–134

T
tape measures, 262
Taylor, Rodney, 13–14
telecine, 225–227, 306
telephoto lenses, 247
28 Days Later, 57
35 mm format

cameras, 279
focal length, 250
frame, 248–249, 248f, 249f
perforations, 236
16 mm versus, 80

Thomas, Kristin Scott, 43–44
3:2 pull down, 306f
three-person setup, 172f, 174
three-point lighting, 184
three-quarter shots, 160–161
tilt/shift lenses, 258
time of day, 15
timers, 225–227, 304–305
timing (grading), 225–227
Titan cranes, 3, 3f
title safe lines, 62–63
Touch of Evil, 118, 160
tracking shots, 121–122, 163, 

164–165
tripods

carbon fiber, 84
disadvantages of, 51
locks, 298, 298f
mounting cameras to, 293, 

294–295, 294f
selecting, 83–88
spreaders, 83, 84f, 294–295, 

294f
using, 297–300
wooden, 84–85, 84f, 298, 298f

trucks
loading, 95
preparing, 94, 95

truss system, 179–180, 180f
tungsten light, 197–198, 278
tungsten-balanced film, 78, 79, 268, 

277–278
Twilight Zone, The, 24, 231
two tees (Montana shots), 129, 130f
two-person setup, 170–171, 171f, 

172f, 174f
two-shots, 135, 138
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Usual Suspects, The, 133–134
Uva, Mike, 29

V
Vaseline look, 73, 266
video cameras

DCR-TRV15/17 checklist/cheat 
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PD 100 cheat sheet, 317–318
tips for operating, 313–315
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viewing systems, 237, 239
Visions of Light, 265
VistaVision frame, 248–249,  
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volts, 47
Vortex Media, 202
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wall spreaders, 179–180, 180f
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watts, 47
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western dollies, 91, 91f, 92
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white balance, 19–20, 201, 202, 240, 
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wide-angle lenses, 247, 250, 253, 
254
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wooden tripods, 84–85, 84f, 298, 
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Wratten 85 (color correction) filters, 
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zebras, 196, 197f, 314
Zeiss lenses, 71, 246
Zelig, 247, 273
zoom lenses, 68, 69
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