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FIGURE 111 SED of ypical sources.

were enormous,such s this 106
Tam 5 ina Mole-Fichardson
SolarSpor. The invention of
tungsten-halogen bulbs (b made
the lamps themselves much
smallen allowing more compac,
fighterand more portable ghting
units, (Photo courtesy of Mole-
Richardson, Inc)

Early tungsten bulbs

O
o
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FIGURE 11 Motivated,cramatic
lighiing for The Tread of Destiny
a1910)

clearly, Classical Greek plays were performed at festivals,
which ordinarily began at dawn and continued through most
of the day. With lttle emphasis on costumes (other than
masks), staging, sets, or effects, the theater subsisted almost
entirely on the power of the spoken word. (Some purists

feel it all been downhill from there.) Even up 1o the time of
Shakespeare and the Globe, daylight performances were the
standard for the mass marker.

Increasingly, though, works were also performed in the
houses of nobility and for smaller audiences. These indoor
and evening performances were lit with candles and torches,
which doubiless had a simple and powerful effect. Staging.
as we know it taday came of age with the great spectacies of
Inigo Jones, the seventeenth-century British architect who
produced elaborate festival pieces with sumptuous cos-
tumes and sets

Controllable Light

Controllable, directional lighting for the theater is not
anew idea. In fact, it dates back to the French chemist
Lavoisier, who in 1781 suggested that movable reflectors be
added to ofl lanterns. With such innovations French theater
led the way in lighting during this period, but there was
always a division of opinion in European drama between
those who wanted simple illumination of the claborate sets
and drops and those who wanted to develop a more theatri-
cal and expressive lighting art

The first technological advance came with the introduction
of gaslight, which was more reliable and less smoky, but only
slightly less hazardous. The next advance was the introduc-
tion of imelight, which burned natural gas and oxygen in
afilament of calcium oxide (limestone). This significant
advance, which produced a beautiful warm light that com-
plimented the actors’skin tone, is sill commemorated in our
everyday language with the phrase, *step into the limelight.”
Atabout the same time, this smaller, more concentrated
Source was combined with simple plano-convex lenses and
spherical reflectors to provide the basis for one of the most
important elements of modern lighting control: directional
and focusable uniss.

‘The great theater pioncers Adolphe Appia (1862-1928) and
David Belasco (1353-1931) were revolutionary figures in the
realm of expressionistic staging, Appia was perhaps the first
to argue that shadows were as important as the light, and the
first for whom the manipulation of light and shadow was a
means of expressing ideas. In opposition to the “naturalism’
ofthe time (which was, in fact, a very artficial broad, flat
lighting), Appia created bold expressionist lighting full of
sturm und drang.

2 = botion icture and Viceo Lighting
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avoid having to put two separate gels on a window, which
might increase the possibility for gel noise and reflections,
not to mention the additional cost (which is substania).
Unfortunately, no one makes a /: 85 phus ND filier, which
would be useful (o preserve a natural blueness in the
windows,

Tungsten to Daylight

Filters for converting warm tungsten sources (o nominal
daylight ace called full blue, tough blue, or CTB (color tem-
perature blue

The problem with blueing the lights is that CTB has a
transmission of 36% while 85 has a transmission of 58%.
This means that while you lose almasta stop and a half with
TR, you lose only about %, of a stop with CTO. CT is very.
inefficient;its most common use is to balance tungsten lights
nside a room with the daylight blue window light that fs com-
ingin. This is a losing situation from the start the window
light is liable to be far more powerful than the tungsten lights
 begin with. Ifwe then lose 2 stops off the tungsten by add-
ing CTB, we are really in trouble (not to mention the fact that
we also have (o put an 808 ilter on the lens with tungsten-
balance film and we lose heavily there t00). In practice most
people try to avoid this solution; the alternatives are

+ Puts5 on the windows and shoot at tungsten balance.
By doing this, we avoid killing the tungsten lights, we
don'thave to use an 80B on the camera, and we lose
¥, of a stop off the windows, which may keep them
more in balance with the inside exposure.

= Put'/,85 on the windows and !, blue on the fights.

* PutY,CTB on the lights and et the windows go
slightly blue. This is actually a more realistic color
effect and is much preferred these days.

* Use daylight balance lights (FAYS, HIMIs, or Kinos)
inside.

Fluorescent Lighting

One of the most common color problems we face today is
shooting in locations where the dominant source is fluo-
rescent. The problem with fluorescents s that they are not
a continuous spectrum source: in most cases they are very
heavy in green. Another problem is that even if they may
appear to be approximately correct in color, their discon-
tinuous spectra may cause them to render color very poorly.

index (CRI). A CRI of

90 or better is considered necessary for film and video work,
Asaresult, luorescents cannot be corrected only by chang.
ing the color with a gel on the lighting unit or flter on the
camera lens.

This is measured as the color renderin

146 = Votion Picture and Video Lihting
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To correct the situation, we have to change the balance.
Ifwe just open up the lens, we shift the placement of the.
curtains, causing them to burn out, We must change the ratio
of the illumination, not just shiftthe aperture of the camera.
We can either tone down the 10K hitting the window with a
double scrim (reducing it one stop) or we can raise the
exposure of the subject arca by increasing the light level
there one stop. Either way, are manipulating the subject val
wes of the foreground to fall where we want them, based on
our placement of the curtains on Zone VIIL We could just as
casily have approached it from another direction, of course.
We could place the foreground values where we want them
and then see where the curtains fall I the same thing, By
reading the scene in different ways, you can place the values.
of the negative where you want them to fall.

Placement is important in determining subject brightness
ranges and contrast ratios and in reading subjects you can't
getto for an incident reading, In order (0 expose by place-
ment you must previsualize which zone you want a subject
value (o reproduce as. For Ansel Adams, the godfather of
exposure, previsualization was what it was all about-—and
remember, he dealt mostly with landscapes over whose light
ing he had no control.

Rea

9 Exposure with Ultraviolet

Ultraviolet lights present a special problem. Several com-
panies make ulttaviolet light sources, including Wildfire and
Nacturn. When combined with props or clothing painted
with UV-sensitive fluorescent paints or dyes or with objects
that naturally fluoresce (such as your old Jimi Hendrix
posten), an incident reading is meaningless, The only valid
means of assessing exposure s a reflected reading. A wide.
angle reflectance meter will work (if you have one), or you
can get an adapter for your incident meter. If either is avail-
able, a spot reading willwork. Here, t is important to con
sider the zone values and then use your own good judgment
and caleulate the exposure accordingly.

The Shutter

Nearly al film cameras have rotating reflex shutters, which
control exposure by alternately rotating closed and open sec
tions past the film plane: while the closed section is in front
of the film gate, the film moves; while the open section is in
front of the gate, the film is exposed. Some video cameras
also have variable exposure times; this is not done mechani-
cally such as in a flm camera, In video changing the shutter
speed s done electronically on most cameras.

The exposure time of the camera is determined by two fac-
tors: the speed at which the shutter is operating and the size

Exposure Theory # 125
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+ Darkcolors on dark grounds (not complementary) can
be strengthened if similarly bounded by white o light
colors.

Metamerism

Allhis i closely related to metamerism. Two colors that
atch under one light source but do not match under a dif-
ferent light source are called metamers. They are said to be a
metameric match. Metamerism occurs because the appear-
ance of a color depends on the wavelengihs it rflects which,
in turn, depend on the wavelengths of the light source

This can have an important influence on the selection of
colors for sets or props, especially in the case of green screen
o blue screen work. Always take the light source into con-
sideration when previewing paint chips, wardrobe, makeup,
ete. Obviously,this s the reason that the makeup room and
wardrobe trailer should have a light source that approxi-
mates what will be used o the set.

The CIE Color System

“The CIE color models are highly influential systems for
measuring color and distinguishing between colors. The
CIE color system was devised by the CIE (Commission
International de IEclairage—the International Commission
on Illumination) in 1931 and has since become an interna-
tional standard for measuring, designating, and matching
colors (Figure 7.14). I the CIE system, the relative percent
ages of each of the theoretical primary colors (red, green,
blue) ofa color to be identified are mathematically derived
and then plotied on a chromaticity diagram as one chroma-
ticity point, whereupon the dominant wavelength and purity
can be determined. All possible colors may be designated on
the chromaticity diagram, whether they are emitted, trans-
mitted, or reflected. Thus, the CIE system may be coor
nated with all other color designation systems. Any color
on the CIE chromaticity diagram can be considered to be a
mixture of the three CIE primaries, X, Y, and Z That misture
may be specified by three numbers X, Y, and Z, called
“uristimulus values

“The light from a colored object is measured to obtain its
spectral power density (SPD) and the value for the SPD at
each wavelength is multiplied times the three color-matehing
functions and summed to obtain X, Y, and Z. These values.
are then used to calculate the CIE chromaticity coordinates.

Standard Light Sources in CIE
The following CIE standard sources were defined in 1931
« Source A—A tungsten-filament lamp with a color
temperature of 2854K

aneen

Gyan
Complemenares

() Complementaries
are two colorsdirectly acros fom
each otheron the coor wheel
8)Split complementaries are the
two colors on either side o the
complementary.

GURE?.14 Adiagram ofthe CIE
colorsystem.

Theory and Control o Color # 137
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Another thing inexperienced directors will do is turn this
blocking rehearsal into a full-on exploration of the acting
values of the scene. The blocking rehearsal s for blocking.
The acting rehearsals come later—right before the camera
olls. Insist on a rehearsal!

Once you've seen a full blocking rehearsal and the actors
are in the process, the set s yours. The AD will often say “DP
and crew have the set.” Its yours, and you should insist on
having it completely: This is also the point at which the AD.
will usually ask, “How long will it take?”

How to Be Fast

There are dozens of secret tricks, but obviously, they are.
beyond the scope of this book. Most of them just come from
experience and experimentation. There are, however, some
things to keep in mind that will help you through the day.

1. Plan several moves ahead. Don' justlight for the
master; have some of the lights you will necd for
caverage already rigged or at least prepped and
standing by. For example, many DPs insist on having
an Inkie with a hand dimmer standing right by the
camera in case they need a last-minute cyelight

2. Eringing in a ladder to do overhead rigging is time-
consuming. Anything that is ap in the air should
already be rigged and cabled, even if you won't need
it undil later.

3. Have a few “dead soldiers” standing by, These are just
afew lights on stands and ready to go, in case you need
them for a lasi-minute scramble or a reset. They should
have power available, scrims hanging on the stand,
even some precut gels and diffusion with the unit.

Butin the end, what is the real hidden secret of the
pros? Have a great gaffer and key grip—it makes a huge
difference.

ighting Fundamentals
Lightis what we work with, Infiite and subte in ts varity,
the quality of lights  lfe-long study. In rderto shape it 10
our purposes it Is essential 1 understand the basic jobs

can dofor us, Lets eview the fundamental building blocks
of lighting,the basic lernents with which we shape a scene.

The Basic Elements

Key
“The keylightis the main or predominant light on a subject
Not necessarily the brightest (the backlight s frequently
hotter in intensity), itis the light that gives shape, form, and
definition to the subject. I a person has only one light on

84 % Mostion Picure and Video Lighting
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X-Men Plastic Prison

Figure 1.24 illustrates the use of large units even on
relatively small set cleven 10Ks, nine Ruby 7s, and many
PAR cans (1K PARS often used in rock and roll lighting) and
Blondes (2000-watt open-face lights)

The diagram by Tony Nako (Chief Lighting Technician on
the films X-Men and X2) also shows channel numbers for the
dimmer system; he generally uses dimmer systems for all his
lighting setups, even the largest ones. On a big studio
picture, shooting is so expensive that anything that saves
time in adjusting the lighting pays off in the end.

‘These are diagrams that Tony prints out and laminates in
order to be able to give precise instructions to the dimmer
board operator: essential when very large setups can have as
many as 2000 lights/channels controlled separately

@
@

7Y

@
FIGURE 125 Stage rgaing from X Men. (Photos and
diagram courtesy of Tony "Naks? Nakonechnyi)
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are absorbed. This is why there is no light at all below a cer-
tain depth, which varies according o the clarity of the water.

‘There are several underwater lighting units available. Most
of them are smaller sungun, battery-operated units. Observe
the manufacturer-rated maximurm depth carefull
exceeding it may lead o an implosion and short circuit.

Tungsten-halogen PAR 615 (1000 watt) and PAR 365 (630
watt) are also available in watertight housings. The PAR 36
an be configured for use with an underwater battery pack
that can run two lights for an hour. In the tungsten units, the
bulbs can be changed to alter the beam from wide-flood to
nartow-spot and for daylight or tungsten balance.

“The SeaPar® by Hydrolmage s built around a 1200-watt
Sylvania HMI PAR bulb, encased in a watertight container,
which can withstand depths of up to 220 feet in salt water
(110 pounds per square inch). The fresnel is permanently
bonded to the front of the bulb to reduce the amount of glass
so instead of changing lenses, it is necessary to change lights.

Effects

Rain
Rainis the pravince of the prop department, but it does have

implications for lighting, To be visible, rain must be bac}

lit. Frontlighting will not work with anything but the most

intense downpours—and even then, the result will be anemic.
Even with the most carefully controlled rain effect, water

gets everywhere. Several precautions are necessary:

* Raiseall connectors, especially distribution connectors,
off the ground on apple boxes. Wrap them in plastic
and seal with tape. Use electrical tape, as gaffer’ tape.
won't withstand water.

FIGURE 125 Lowlying fogin the
studio adds to the atmosphere on
this music video scene.In most
cases, dry co’s used o keep the
foq close to the ground.

Technica ksues ® 223
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Color Control and Color Balance

Color control and color balance are essential aspects
oflighting, There are (wo sides of this fssue. First (unless
you are going for a specific effect) the lighting tself must
be color-balanced—the two most common standards are
daylight balance (5500K) and tungsten balance (3200K), but
other balances are possible, using either a gray card (in film
shooting) or a test chart or by white-balancing to a neutral
card (video shooting)—this technique would likely be the
most desirable route with lighting you can't control, such as
in an office with fluorescent lighting you can't change.

Up until the eighties, it was conventional (o color-balance
precisely alllighting sources to very tight tolerances. Now,
with improved video imagers, improved film stacks and
video cameras, and (most of all, changing visual tastes, it is
common to mis different color sources in a scene.

%

®
FIGURE 33 Adding shape,depth,
and dmension 04 scene.
) This image lacksdepity t
s somewhat flat and cll.
) Behind-the-scenes lookat
the depthighting experiment
A2Kith 2 Chimera softbox s
the key,a 2-bankKino Flo's the
i, and Tueeniesare used s the
backlight withavenetian biind
pattern through the window and
the far background light Taken
together,they reate  distinct
foreground, midground, and
background, and they separate
the subject from the background.
QUighting can add dimension
and depth to the image. It goes
along way toward cratinga
foreground, midground, and
background. A big part of this s
ration—helping the subject
“tand out from the background.

Fundamentals of Lighting = 37
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Talen1 (Continued)

Cauntry Typeof Plug] | Voltage Frequency | Notes
Socket
Conary slands cEL 20V sonz
Capeverde 3 20V Soriz
Cayman sands AB 1207 S0tz
Contal Afican Republc_| € 2200 sonz
Chad b.EF 2207 T
Channelsands e 207 S0z
Chie oL 20V S0z
PR China (mainisndoniy) | A.CLG 200 S0z Mostoutlets support types A,
Landc
Colombia we 20V Goniz
Comoros e 220V sonz
Congo Brazzavile e 20v Sohz
CongorKinshasa <o 20v S0z
‘Cookislands v 200V S0z
Cosafica X 20V otz
Core divorre (wory Coast | C,€ 2300 sohz
Croatle oF 230V sonz
Cuba X v eonz
Cyorus 3 2007 S0tz
Crach Republc e 230V Soriz
Denmark X3 2307 S0z
Djibout [ 200 sohz
Dominica .G 230V sonz
Dominican Republic | A8 Tiov. sonz
EastTimor CERl 220V S0z
Ecuador X 20V otz
Egypt 3 20v Sorz
ElSolvador X sV oz
Equatorial Gunen 3 20V oz
Erres < 2:0v £
Estonia F 230V sonz
Exhiopia oL 207 Soriz
Faroe slands o 20v S0z
Falkland isands 3 200V sorz
il v 200V Soriz
Filand 3 207 S0z
France e 230V sohz
Gomery 22011
French Guiara coE 20V S0z
Gaza stip cHm 20v Sonz
Gabon < 220V sonz

(Contmea)
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Key tignt ; Background Light

@
1G8€3. Diagram of a typical

three-paint lighting setup. The

nameis a misnomer s thereare

actually more than three ights Backight

Involved,even n the simplest
setups. An overhead view a) and
J Background
Kicker
smgmm gt

rom behind the comers (b
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R
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Table.1 150 or ASA in One-Third Stop Increments*

s 1 2 o 125 50 s 1000
0 » “ o 10 2 0 150

e same seis con b ntrpreted a parcentag of teflecion o shuter speeds o auanty of gt oot condes

small sources follow this scale (sce Table 6.1). For exampl
if the Jamp is 11 feet from the subject, moving i to 8 feet will
increase the subject illumination by 1 stop, just as opening
the lens diaphragm from /11 to £78 would do. The inverse
square law applics (o point sources, srictly speaking, but
spotlights fallow it fairly well at the distances usually utilized,

1SO/ASA Speeds

Because one-third stop is the minimunm exposure differ
ence detectable by the unaided eye (for most negative.
stocks—reversal film for transparencies require greater pre-
cision), film sensitivity is rated in no finer increments than
this, This scale is tiered to make the relationships between
intervals more casily scen. Just as 150 200 i | stop faster
than IS0 100, 50 150 320 s 1 top faster than 150 160.

Although thisis obvious memorizing this scale makes it
casier to sce the differences between odd intervals, such as
1508010150 32 (1% stops). The scale may be expanded in
cither dircction by adding or subtracting digits (the inervals
below Sare 5,4,3, 25,2, 16, just as the intervals below 64
are 50,40, 32, 26, 20, and 16,

Foot-candles: The 150 scale can also be applied to foor-
candles. Doubling the foot-candles doubles the exposure.
The third-stop intervals give the intermediate fc values, For
example, the difference between 32 fe and 160 feis 2/ stops.

Percentage of reflection: The ISO scalc from 100 on down
relates to percentage of eflection. For example, 150 100 can
represent 100%, pure white. Other reflectances, such as 4%
and 20%, can then be seen o be, respectively; % stop and
2V stops darker than pure white (Tablc 6.2).

Shutter speeds: Referring o the 150 seale, it can be seen
that, for example, Y sec is 19 stops faster than Yiorsee.
This can be helpful when unusual combinations of shutter
angle and frame rate produce odd effecrive shutter specs.

Tbles2
Fistops S b b a2 b 3 b b 4 b
REFLECTANGE 100 s = 2 o
a0 e P 0%
o s 1% -
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FIGURE 125 Kino FloImage 805 hung on atruss iht the greenscreen for
this watershot. (Photo courtesy of Kino Fo, Inc)

amount of usable light. Software is available that will predict
the exact altitude and azimuth of the sun for any time on any
date. A good compass s essential in being able (o predict sun
conditions, the exact spot where the sun will rise o set, etc.

Lighting for Process Photography

Chroma Key

Chroma key, also known as greenscreen, bluescreen, or
process photography, is a method of producing mattes for
compositing The basic principle is simple: we place what we
want to be the foreground object (iypically an actor) i front
of auniformly colored background. Software later on makes
that background color transparent. Tt s then replaced with
adifferent background scenc. Process photography based
n photachemical means has been around since the earliest
days of ilm

The color of the background can theoretically be anything
that does not appear as a color n the foreground, but for
flm, blue has been found to work well, while in video, green
s best as it is the strongest channel,

Greenscreen

Blue and green are the most widely used colors, but any
color thatis different from the foreground object may be used
Other recommendations:

* Use the lowest grain film possible; grain introduces
noise into the image. In video, don't add gain; with
film don't push in processing.

+ Do notuse diffusion over the lens. Do not use heavy
smoke effects

 Infilm, use a pin-registered camera.

+ Always shoot a grayscale lt with neutral light (3200K
ar 500K at the beginning of each roll. Shoot the
grayscale (or chip chart for video) in a place where
ftwill not be contaminated by splashback from the
background or floor.

* Whenever possible, use a polarizing filer to eliminate.
specular glare.

©
1GURE 1210 () Two Mole Biax
four bank lihts luminate the
areenscreen evenly. (b Tracking
marks the black crosses) help
the compositorkeep the corrct
Tracking marks are absoltely
essential whenever here are
camera moves i a process shot
0 The fnal esul
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LIGHTING HD, DV, AND
SDVIDEO

The differences between lighting for film and video,
whether it be high def (HD), digital video (DV), or standard
def (SD) are not as great as sometimes imagined. Everything
we have discussed about basic lighting applies cqually to
film and all forms of video.

There are, however, some differences between film and
video as imaging media, the most fundamental of which is the
capacity to handle contrast. While film negative can handle
Fanges of seven to cight stops (126:1, 256:1) and even more,
most video systems cannot reproduce that conirast range.

‘The second difference is separation in the shadows and
highlights. HD video has an extraordinary response in the
shadow areas, but all forms of video have trouble handling
hot spots in the highlight areas.






index-109_1.jpg
lighting, The bad reputation of video lighting is based on two
orical factors:

1. Video i frequently the lower cost alternative. A
production company that is saving money by shooting
video is unlikely to splurge on the lighting cre,
equipment, and time.

2. Video production s often multi-camera shooting.

Lighting for multi-camera, whether videa or film, almost
always involves compromises. What looks great from one
viewpoint is often a disaster from another position. With
some care and skill, however, it can be almost as good as
single-camera lighting, There are twa basic approaches.

1. Find lighting solutions that work as well as possible for
all camera positions. This often involves broad sources
and a more general lighting,

2. Use dimmers to alter the lighting balance as the
shot shifts from camera to camera. In practice, this
approach is most often applied to multi-camera film
shoots for television.

FGURE 5.5 NTSC 75% colorbars.

Tor a more generalized situation, an X approach s often
used. For each position, there is a front left and front right
unit and a back left and back right unit. This means that no.
mater what the camera position and the actor’s direction,
there is  light that can act as a key, one that can be a fll, and
one or more that can be a backlight or kicker. The dimmer
operatoris in control of the balances and which lights serve
what purpose for each shot. It takes a good crew and a thor-
ough rehearsal, but it can work well. Muli-camera shooting
may also aceur in productions shot on film, but that is much
less frequent than in video.

Monitor Setup

“The most important thing you can learn about video is how.
0 setup a color monitor properly: Even with other equip-
ment such as a waveform monitor and vectorscope on hand,
the monitor s till acritcal part of previewing and judging
the picture. As we'll see in Chapier 7 on color theory; there is
0 exact correlation between the mathematical representa-
tion of color and the human perception of i

Color bars are an artifcial lectronic pattern produced by
a signal generator, which may be in a video camera (most
professional video cameras have a bars setting) or a sepa-
ate picce of equipment on the set or as a standard piece of
equipmentin any video post-production facility—be i tele-
cine, editing, or duplication. Color bars are recorded at the
head of every videotape to provide a consistent reference in
post-production. They are also used for matching the output
of two cameras in a muli-camera shoot and o set up a video
monitor. On top on the lftis a gray bar: it is 80 IRE units.
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Higher voltage is easier to transmit long distances with
minimal loss. Voltage is rarely constant. It can vary through-
out the day according to the load on the system. This is why
Voltage often drops a bit in the summer when we all have our
air conditioning on.

“The total amount of work done is measured in watts or
wattage, For example, with lightbulbs, a 200-watt bulb.
delivers alot more light than a 40-watt bulb.

S0 here are our basic terms:

Volts or voltage = electrical potential
Amps or amperage = the amount of current flowing
Ampacity = amount of current a device can handie
Watt = a measure of the work done or capaci

The simplest calculations are all we need on the set. The.

basic formulas are

Wat = amps X volts
Amps = watts/volts

U.S. electrical mains vary in voltage, but generally they run
from 110 10 120 volls,

A1000-watt lamp at 120 volis = 8.3 amps.
A TK (1000-watt) lamp requires 8.3 amps, a 2K draws
16,6 amps, a 10K takes 83 amps, etc.

Paper Amps

To be safe, we always round up. This allows for laose cor
nectors, damaged cable, and other unseen extra factors, For
practical calculations, we say that a IK draws 10 amps, even
though it actually draws 8.3 amps (al 120 volts). These are
called paper amps. By this rule, a 10K (which actually draws.
83amps) pulls 100 paper amps and so on. It also makes
‘mental calculations vastly easier—useful when its 3 Ay and
you're in your L6th hour of shooting,

Electrical Supply Systems

Three-Phase

Countries using 120 volts as a residential standard have two
basic kinds of supply: three-phase and single-phase. There
are many others, of course, but these are the most common.

A basic electrical system is a hot wire and a ground, but
this is not the most efficient way to deliver it o a house or
office. Three-phase consists of three hotwires and a neutral
‘The power comes in on the hot wires (or legs) and goes out
on the neutral (this is an oversimplification, of course). The
hot legs are the ones that are energized—in other words,

Time

Yoaseiengtn
Singlo-ph

Thvos phase costical supply

(n)
FIGURE 82 (3 AG00-amp.
disconnect (power upply box—
sometimes calleda bulswitch
or'the cans). It s three-phase
(black,red, and bve). Each e
(phase) has 2 200-amp fuse, Note
the double neutral. Thisis ecause.
itison astage that has a dimmer
system, With dimmers s possible
tohave a very outof balance load:
this puts a greater strain on the
neutral (4 The timing of three
phase and single-phase pover
supplies typialin the United
States.
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Tabe74 The Basic Fiter Families
and Their Designations
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Table73 Conversion Values and LightLoss

Typical Conversion iredvelue_stopLoss
o

o sso0k =320 o fstop
fnco 5500k 000K, 6500K > 125K 1167 stop
Yero S5O0 00K 42006 > 22006181 i
%o S500K > ASOOK, 39006 > 3200K 142 %
4o S500K> 490K, 34006 200K 120 %
s

TRl 320K > 550K - "
CTB HolfBlue  3200K > 100K ,M '
VCTB Blie 32006 > 300K - 3
T Vol 3200 - 300K 0 %
HCT Be  3200K > 3300K 2 %

factor must be used to adjust the T/stop. For convenience,
most manufacturers list an adjusted I (exposure index)
which allows for the filter loss.

When using this adjusted EI, do not also use the filter
factor. B is not technically the same as ASA (American
‘Standards Association), which s the scale used to rate film
for still photography, but in practice they are the same. This
is because the speed of color film is not measured in the
same way as black-and-white emulsion (sce Chapier 6).

You will also notice two different Els on cans of black-and
white film as well. This is not related to correction filters, since
none is needed. It has to do with the fact that black-and-white
films vary in their sensitivity to colors. In most cases the EI
for tungsten light wil be %, stop lower. Most black-and-white
films available today are panchromatic, meaning they are
elatively sensitive to most of the visible spectrum, Early
black-and-white films were orthochromaic; they were not
sensitive to blue light at all. This meant that actors with blue
eyes appeared o have white eyes. Smaller color mismatches
an also be corrected with eolor filters as well. If the scene
lighting is 2800K, for example (100 warm), then an 82C filter
will correct the light reaching the film to 3200K.

There are three basic filter families used in film and
video production: conversion, light-balaricing, and color-
compensating. This applies to both lighting gels and
camera filiers.

Conversion Filters

Conversion filters work in the blue-orange axis and deal
with fundamental color balance in relation to the color
sensitvity of the emulsion. Conversion flters affect all parts
of the SED for smooth color rendition. Although there used
0 be more, currently there are only (wo types of color
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FIGURE 1110 Typical M b,

e

those in use today, although low-voltage lamps were intro-
duced by General Electric in 1935

Fluorescent tubes have clectrodes at cach end of the tube.
The electrodes propel electrons into the mercury vapor
i the tube. The impact of an electron on a mercury atom
dislodges an electron from its orbit. When it eturns to its
orbit, ultraviolet radiation s produced. The ultraviolet rays
strike the phosphor coating around the interior of the tube,
causing it to fluoresce in the visible spectrum, The color of
fluorescent tbes is a result of the chemical makeup of the.
phosphor coatings.

Allfluorescents operate with a ballast that limits current
flow and raises the valtage for initial firing. Ballasts may
emit an audible hum that can interfere with sound filming,
‘Some bulb types have special phosphors added that change
their spectral output. Bulbs have been developed that
closely simulate daylight and tungsten-balanced light and
have color-rendering indexes high enough for reliable color
filming, Continuous-spectrum bulbs have few of the color
rendition problems of standard fluorescents but have about
35% lower output,

Because a fluorescent is an AC gas discharge lamp,
fis output varies as the AG current riscs and falls. With
6011z current, the light pulses 120 times per second.
Fortunately, the phosphor coating, which is what is
producing the visible light output, decays more slowly.
Once itis excited into producing light by the ltraviolet, it
does not extinguish immediately when the current drops.
‘This moderates the flicker effect, but does not eliminate it
compleely

Fluorescents can cause flicker problems, just like HMIs,
When using fluorescents as the sole source of lighting itis
best to put some of them on different legs so that the licker
effects of each phase of the AC cancel each other out.
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Several manufacturers now make C-stands with a detach-
able base. When the vertical riser is removed, the legs are a

independent unit with a junior hole. This makes an instant

turtle. The riser can be clamped to a fire escape or mounted
in other hard-to-get-to places as an extendable mount.

Side Arms and Offset Arms

Side arms (both 1K and 2K varieties) serve two functions:
L. They arm the light out a bit for that little extra stretch.
2. Because they can clamp onto the stand at any level,

they are useful for mounting a light low but sill on «
stand,
Offset arms (both sizes) are similas, but it into the top of a
baby or junior stand, rather than on the side.

Miscellaneous
Apple Boxes
“The term comes from the early days of Hollywood, when
they used actual apple boxes. Now they are specially made
items that are sturdily built. Simple boxes in four sizes, they
have an amazing variety of uses. The sizes are full apple, half-
apple, quarter-apple, and pancake.

Wedges

Wedges are simple wooden wedges used primarily for
leveling; most often leveling dolly track. A box of wedges is
anormal accessory for any work with dolly track. Smaller
ones, called "camera wedges” are sed for small jobs around
the camera and dolly

Glpology * 189
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6313 Behindthe-scenes for
the hard light s.soft ght est.

A Source Four ko used for
ard light. Forthe soft ght,» 2€
witha Chimera softbox s used.
Ableached muskn 4 % 4 was
adde forthe softet ght

What this means is that no light is inherently hard or soft.
Even a softlight unit might, under certain conditions, be a
hard light, while something we would normally think of as
ahard light, such as a bare-lens fresnel light, might be a soft
light. The deciding factors are actual size of the source (such
as the size of the lens of a fresnel light), the actual size of the

subject, and the distance between them. The major determi-
nant of this wrapping i the size of the source relative 1o the.
subject. Ifa very large light source is iluminating a smaller
subject, the light will be able to get farther around the curves
and edges. This decreases the shadow areas and tendis to fill
nits own shadows.

‘Wh distance? ICs simple geometry. A studio soft light is soft
because the radiating source is the size of the opening. In the
case of a Mole-Richardson 4K studio softlight the aperture
i 36%30". Ifa subject is 1 foot high and 2 feet away from the
light, it is obvious that the source is huge in relation (0 the
subject.

Even with a large source and a small object placed far apart,
only the light rays that are traveling parallel o each other
reach the abject. Any rays that would have the ability to wrap
miss the subject; only the parallel rays illuminate it and the
resultis a relatively hard light.

Specular/Diffuse
The other aspect of the hard/soft character of light is
whether itis specular or diffuse. Specular light is light in
which the rays are relatively parallel. Light from the sun, a
pint source 93 million miles away, is specular. Specular light
is highly directional and collimated. In terms of reflective
surfaces, a specular reflection is one in which the outgoing
light closely resembles the incoming light—in other words, a
fairly mirror-like surface. In this case the angle of reflection
equals the angle of incidence. A diffuse reflector s one in
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Fluorescent Rigs

Fluorescent rigs can be used with color-correct bulbs
(either daylightor tungsten balance) or as a supplemental
light when shooting in a fluorescent-Iit situation such as

an office o factory, where the existing lighting cannot be
changed. This makes for very quick shooting as they are
color-balanced (o the existing lighting, which s usually an
overall soft ambient; with a ltte £l for the eyes, the light
ingis often usable as is. Then it is just a marter of adding a
fluorescent flter to the lens, shooting a gray card and letting
the lab take the green out (in ilm), or by white-balancing the
video camera

Color-Corract Fluorescent Units

The leading manufacturer of fluorescent lights for film
and video s Kino Flo, the inventor of this type of unit, Other
companies including Mole-Richardson (the Biax); Flolight,
and Lowel also make them. The Pampa light s a color-
correct fluorescent unit that comes in its own travel case,
which is also the outer housing of the light itself this makes
for an extraordinarily portable and efficient unit, especially
for any type of traved job.

All of them employ color-correct bulbs that function at
tungsten or daylight balance. Tubes are also available in
green, red, and other colors for lighting chromakey. The bal-
lasts run at high frequency, which prevents the flicker effect
that are possible with ordinary fluorescents that operate at
60 1z in the US or 50 Hz in ather countries.

Ifthe frequency of its power supply isn't compatible with
the camera speed, then ordinary fluarescents will luctuate
on the filmed image (Kino Flo, Mole Biax, and Pampalights
operate at a higher frequency, so this isn't a problem).
Shutter angle (in film cameras) is also a factor. The best com-
binations of frequency, ilm speed, and shutter opening for
film cameras are

* 50Hz—25(ps with any shutter opening

+ 50H1z—24fps with a shutter opening of 170-175 degree
opening

+ 60Hz—24fps with a shutter angle of 144 or 150
degrees.

Overcranking for slow motion definitely increases the
chance of getting flicker.

Kino Flo units come in a wide variety, from very large lights
to lluminate broad arcas down to minfature bulbs that run
on either AC or DC to be tucked in small places or used to
light car interiors; the fact that they run cool makes them
especially useful for lighting actors in cars as there is litde
chance of damaging the car or burning an actor, as might
happen with tungsten lights.
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2010 60 photons per grain to produce a developable latent
image. This s called the "inertia point” for the film. Below
the inertia point, no image is recorded at all Video receptors
are silicon-based and, of course, are different in operation,
but the basic theory is quite simi

Chemical Processing

For the latent image to become visible, it must be ampli-
fied and stabilized to make a negative or a positive (Figure
6.4). In black-and-white film, the silver halide grains have o
be sensitized 1o all wavelengths of visible light, so the silver
halide grains are coated in just one or two layers. As a result,
the development process s easier to understand.

« The filmis placed in a developing chemical bath,
which serves as a reducing agent. If the film is left in
the solution long enough, the reducing agent converts
allthe silver fons into silver metal—resulting in a
uniform gray fog with no discernible image. Those
‘grains that have latent image sites will develop more
rapidly. I the film isleft in the developing bath for the
proper amount of time, only grains with latent image
information will become pure silver. The unexposed
‘grains remain as silver halide crystals.

« The development process must be stopped at the right
moment. This is done by rinsing the film with water,
o by using a stop bath that brings the development
process 102 halt.

* After development, some of the altered halide and
allof the unaltered silver halide ions remain in the
emulsion. The material must be removed or the
negative will darken and deteriorate over time. The
removal of this undeveloped material is accomplished
with fixing agents, usually sodium thiosulfate (hypo)
or ammonium thiosulfate. The process s called fixing.
‘The rick is o fixjust enough and not ton much, as
excessive contact with fixers can begin (0 remove.
some of the desirable slver material

« Finally, the film is washed with waer (o remove all the.
processing chemicals, Then itis dried. The washing
must be extremely thorough.

When all the steps are finished, the film has a negative
image of the original scene. Other types of chemisiry can

Supoont
ot e ar ek )

| Green-sensiive layer (magenta dye)
e

X S e
N R astonbcking

FIGURE 64 The layers of coor
negative im.
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RE.17 ard light and soft
fightinthe same scene vith
actress Alexancha Fulton. o) Hard
lightina scene;heretis a 5K
resnel through venetian biinds.
) Very soft gt inthe same-
scene. Here it was created by
Bouncinga IKint0a 3'square
piece of white foamcore.
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Modulation/Texture

Raw light from any source, be it hard or soft, directed or
reflected, can be further modified by modulation. Also
known as breakup, subile gradations can be introduced into
the light pattern by cookies, celos, branches, lace, charlie
bars, sheers (translucent window curtains), or other diffu-
sion materia

Movement

Don't forget that lights can move. There are the obvious
ones: a car headlight effect, a rising sun, and so on; but
subtle ent of light can
and alive. One frequently used trickis to place a branch or
plantin front of a light that is coming through a window and
then place a (quiet) fan so that it makes the branch or plant
move very slightly. Don't overdo it or it might end up looking
like like a hurricane.

make a scene more realistic

Subject/Texture

We can never consider light apart from the subject it is
illuminating and the conditions under which it is working,
“The item being]it plays as important a role as the source
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setting called for a soft overall ambient as the main lighting,
This was accomplished with several very large silks hung on
trusses and large Kino Flo units suspended above them,

Confe:

sions: Training Scene
The taining scene from Confesions of  Dangerous Mind,
aslit by galfer Tony “Nako” Nakonechinyl. On one side.a
sries of 18K HMI fresnels throughthe windows are sup
ported on cranes with half blue (/2 CTB) added (Figure 4.21a).
Gn theother side, 10K Hisare bounced into grifflon to add
some il igure 4210)

@

FIGURE 421 Confesions: training
scene. (Photos courtesy of Tony.
“Nako" Kakonechny) &) 18K HMI
fresnels on cranes outside the
windows. () Another row of 186
resnelsare bounced nto muslin
tocreate some fillon theside
opposite the windows, (9 The
scene as it appeared i thefim (0)
Focusing iming) the 18K uits.
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GURE 426 (o) Tony Nako
lighting diagram for the night
exteriorsin The rothers Grimm
)and (q Some shotsfrom the
scane ast appeared in the fim.
(Diagram courtesy of Tony Nako'
Nakonzchnyi)
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FIGURE 124 Kino Floinan
underuister housing. (Photo
courtesyof Kino Flo, Inc)
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high light levels are needed. Particularly in conjunction with
high-speed photography, an uncorrected stop of /64 and
higher s often called for. Since the area beinglit is usually
very small, this generally poses no problem, although in deal-
ing with large units (such as 10K) it can be quite a job just to
et them close together and allfocused on a small subject.

The other problem is caused by the fact that the lens is so
close to the subject. In some cases, the front of the lens may
be no more than an inch away from the subject. This makes
it difficult to achieve any kind of front lighting or fil, as the
ens and the camera are i the way: A further difficulty is
introduced when the subject i reflective. In this case, no
matter how much light is poured on the subject, what you
will e in the reflective surface is a mirror image of the lens
ftself, looking like a large black circle.

There are two solutions. One is to cut a hole in a reflector
card just rge enough for the lens. Sometimes it is not even
necessary for the hole to cover the entire front optic. You will

nd by experimenting that the actual working area is smaller
and that the hole can be smaller without interfering with the
image. This s a form of ring ight and a number of subleties
are possible with a itle imagination. Black strips of tape can
‘put some modulation into the reflective surface, and slightly
bending the card can create a pattern of highlights and
shadows.

‘The other solution is a half-silver mirror. The mircor is
placed between the lens and the object and angled slightly to
eflect the image of the light source onto the subject in axis
with the lens. Don't forge that the mirror has an exposure
factor that you can measure with a spot or incident meter.

Ring lights, which comprise any type of unit that fits around
the lens, may be useful in lighting for extreme closeup, i they
are small enough.

Underwater Filming
Water—even fresh water—acts s a filtr absorbing the red
wavelengths firs,on down the spectrum, until al frequencies

222 = Wotion Picture and Wdeo Lighting





index-220_1.png
As the arc burns, the electrodes are consumed and must
be moved forward to maintain optimal operating distance
In modern arcs this is performed by geared motors, but
requires constant attention by an operator. In addition, the
positives must be replaced roughly every half-hour and the
negatives last about twice as long,

Tungsten

The incandescent lamp was invented by Thomas Eidison
and patented in 1879. It works on the principle of incandes-
cence—the greater the current passing through the filament,
the brighter the bulb will burn. Tungsten is used because

it has the highest melting point of any material suitable for
forming a filament. Fyen in the partial vacuum inside the
globe, the tungsten atoms boil off and accumulate on the
relatively cooler glass envelope, where they form a sooty
coating that gradually dims the bulb and affects s color
temperature. To slow this evaporation, the globe is filled to
‘about 80% atmospheric pressure with the nitrogen and the
inert gas argon.

Tungsten-Halogen

“The accumulation of 500t on the bulbs was solved by
the introduction of the tungsten-halogen bulb. The idea
for a tungsten-halogen bulb originated with Edison, but
at the time there was no glass that could withstand the
temperature. In general use, the term “tungsten” refers to
any incandescent bulb. Quartz refers (o tungsten-halogen
bulbs.

Desgnation _ Wattage. Type siee ase cator

Temp
S W housshodbuls A19 medumscen 2600€
Sowsn AW boussholdbub A19  medumscrew 2600
sowan QW houssholdbub A19  medumscew 2600k
Towan 75W  houssholdbulb A19  medumscew 2600K
lOwat  00W  housshodbulb A19  medumscew 26006
owat  150W  househodbub A2 medumscrew 28006
0wt 0W  houchodbu AZ3 mecdum srew 250K
eca BOW  photoflacd bulb 323 medumscren 32006
et S00W  photoiod bulb PS35. medumscew 32006

BAWIfood)  250W  photoloodbulb AZ1 medum scren 34006
EB(2cod) SO0W  biscphotoood PS5 medum srow 480K
BCAUBI food) 250N buephotoood A21  medumscrow 480K
EBN (GB2ood) SO0W  buephotfiood PS5 meclum srow 480K
an W engerbob  AZ1 medumsre 29506
m TOH eargerbolb A21 mecdum srew2950€

FIGURE 113 An MR-16 1  holder,
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FGURE 214 Pampalghts with
daylight-balance bulbsin use on
an open shade day exterior A
fourbank it keys them rom
the side,and a tu-bank unit
overthe camera gives a st

Al (Photas courtesy of Onen
Stephens, Pampa Light)

double-ended bulb. As simple as it is, the broad light has an
important place in film history. In classical Hollywood hard
lighting, the fill near the camera was generally a broad light

with a diffuser. The distinctive feature of the broad light is its
rectangular beam pattern, which makes blending them on
aflatwall or cyc much easier, Imagine how difficult it would
be to smoothly combine the round, spotty beams of Mightys
or fresnel lights.

The smallest version of the broad is the nook, which, asits
name implies,is designed for fitting into nooks and cran-
nies. The nook light is a compact, raw-light unit, usually
fitted with an FCM or FITM 1000-watt bulb. The nook s just a
bulb holder with a reflector. Although barndoors are usually
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Belasco emphasized realistic effects to underscore the
drama. He foreshadowed the private thoughts o many a
moderm cinematographer when he stated, in 1901, that the
actors were secondary to the lighting. His electrician Louis
Hartmann is credited by some as inventing the first incan-
descent spotlight (Appia, Gordon Craig, and Max Reinhardt
are also contenders), the forerunner of most of the lights
we use today. To counteract the harsh theatrical hardness,
Belasco and Hartmann also developed a row of overhead
reflected soft lights, which were useful for naturalistic day-
light scenes. (To this day there is no such thing as a true soft
light in theater lighting.) Laudably, Belasco gave Hartmann
eredit on the billboards for the shows.

Carbon arcs, which use electrodes to produce an intense
flame, were also employed in thearrical applications begin-
ning in 1849, They were widely used, particularly in high-
intensity follow spots

Early Film Production

With the advent of motion pictures in 1988, the earli-
est emulsions were so slow that nothing but daylight was
powerful enough to get a decent exposure. Filmmaking was
largely an outdoor activity until Thomas Edison (1847-1931)
unveiled his famous “Black Maria.” Built in 1893 by Edison's
associate William K L. Dickson (co-creator of early motion
picture technology), the Black Maria was not only open to
the sky but could be rotated on a base to maintain orienta-
tion to the sun.

As the motion picture indusry developed, carly studios in
New Yok City and Fi. Lee, New Jersey, were open 1o the sky.
s well, usually with huge skylights. Some control was pos-
sible, with muslins stretched under the skylights to provide
diffusion of the light and control contrast. Beca
were silent films and noise was not an issue, less space was
nceded in the studios since o or more production nits
could work within a few feet of each other.

“The first artificial sources used in film production were
Cooper-Hewitt mercury vapor tubes, which were suspended
under the glass roof of the Biograph Studio on Lith Sizeet in
New York City around 1905, These were followed soon after
by the introduction of arc lamps, which were adaptations of
typical street lights of the time. The long-exposure require-
ments, the lack of adequate equipment, and the still slender
economics of the business made anything but flat, overall
lighting nearly impossible t attain.

As artificial sources were developed, the controlling factor
was the spectral receptivity of the emulsions, Before 1927,
black-and-white film was orthochromatics i was not

¢ these
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Your response would be different for each of these situa-
tons. T the case of the low voltage, you want (o get rid of the
yellow in the lights. In this case you would expose the white
card with the yellow light from the set lighting units. White.
balancing would then remove the yellow, just as a filter or
color timing at the lab would remove unwanted color

In the second case, the color is an effect that you want. If
You exposed the white card to the light with the CTO or
o-color straw gel, the white balance would remove the color
‘and negate the effect you are trying to build. In this case itis
necessary to have aneutral light available to white balance.
Itshould be a light without any gel added, straight 3200K or
5500K, depending on the types of lights you are using.

Transferring Film to Video

The question s often asked, "If ll television programs and
commercials and nearly all motion pictures end up on video
anyway, why not just accept the limitations and shoot them
on video to begin witht" The answer is that even if the final
product isthe same, how you get there is important —just as
an Ansel Adams photograph of Yosemite taken with an 810
camera will be fundamentally different from a tourist shot
of the same subject taken with a 35-mm auto focus camera,
The fact that both end up as 3 10 enlargements does not
negate the fact that the intermediate steps are key determi-
nants of picture quality

While itis true that the telecine and video recarding of a
il transfer is limited by the same 30:1 contrast ratio as
videa-originated material, the key factor is compression—
the compression that takes place up in the toe and shoulder
of the H & D curve when we take the original shot on film
negative. While the live scene may have a contrast ratio that
even exceeds 128:1, the highlights are not reproduced at a 1:1
equivalence when it s recorded on film. Because they fallin
the shoulder of the ilm curve, they are compacted. There is
sill separation from one area of tone to the next higher arca,
but the difference is not as extreme as it was in real lfe.

No matter how bright an objectis n real life, it can only
reach D-max. It can't e any denser than the flm emulsion
maximum. Allthis means that while the film may sl
exceed the limits of the video, itis alot closer than the
live scene was. The video transfer benefis from this inter
mediate step.

Lighting for Multiple Cameras
deo image qualiy has a generally bad reputation with

vespect to film. Partofthis is due to imited brightness

range and resolution and part of it s due o historically poor
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Itis critical that the lighting team have the real actors or
good stand-ins for this phase. Lighting is fine-tuncd for a
particular blocking and a particular facial shape and color-
ing. No stand-in—or one that does not match in height,
coloring, or depth of eye socket—will often mean delays later
n, when the director and the high-priced talent will be even
more impatient. [t s the AD' responsibility (o provide for
this. Insist on it At this stage, the lights are positioned and
focused. Scrims, nets, dimmers, or spotting and flooding are.
used to balance the lighting, and flags cast shadows where
they are needed,

Rehearsal

With lighting complete, the lighting crew retires from the
setand the DP and gaffer observe as the director rehearses
the actors. This is probably the firs time that they can see
with finality the full scope of what they must do and any par-
teular conditions that must be met. Rehearsal complete, the
director and actors leave, and the DP may need to make &
few fine-tuning adjustments, or tweaking. Hopefully it won't
be necessary, but sometimes things come up that need (o be
taken care of.

Shooting
Time for coffee, right? Wrong, The lighting team (gaffer and
rip) must be alert and ready. This is when fuses are short
and everyone is impatient, Some items are standard and
should be standing by as close (o the set as possible and
completely ready to go: two or three each of inkies, tweenies,
and babies and usually at least one of cach type of ight that

@
FIGURE 1012 () The absolute vorst
thing you can do when setting up
alight—clotheslining the cable
practically ensures that someone.
willup over tand either be
injured, damage th light or
worse.5) A roperly et uplght
Mostimportant o al, the cable s
ot clotheslined: thangs down
sraight and i tcked in. Al the
Hight has s barndoors an scrrs,
asrain relefon the cable,and .
sandbag on theleg. (0 A detail
ofthe stain relefon the header
cable. 1 alo keeps the switch
handy. (@ Avod letting any type of
cable have ground loops, which
createatipping hazard,
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IRE units. The actual minimum black level is 7.5 IRE units,
while maximum white is 100 units. During the blanking inter-
val (the time when the scan line is moving back across the
screen) the signal goes 0 units, which is important in keep-
ingitinvisible as it moves back to the other side of the screen,
“The syne pulse, which is a rigger that signals the beam
1o begin to move back across, actually dips below 0, to 10
IRE units. These blanking and syn pulses occur outside the
picture area, in the so-called overscan areas
The waveform monitor is a trace of ane sean line of the
picture (in actuality, most waveform monitors can display all

FIGURES3 () This T1step.
grayscale i bl cverexposed.
See how there are o black values
atall.and the highlight values

are squeszed together at the top:
there il be o separation,no.
detailn the highighs.

0)This 11:step rayscale s
severely underexposecthere re
o highlight values atall—indesd,
o tonalvalues above micdle oray.
The shadow values ar crushedt at
the bottoms there wilbe no deta,
o separation inthe shadows
there il be nothing buta dark
gray o Black mush.
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receptive only to the quantity of light waves entering the eye,
Several rods are conneeted to a single nerve ends thus, they
cannot resolve fine detail. Rods are sensitive to low levels
of llumination and enable the eye to see at night or under
extremely low lighting conditions. Therefore, objects that
appear brightly colared in daylight, when seen by the color.
sensitive cones, appear only as colorless forms by moon-
light because anly the rods are stimulated. This is known as.
scotopic vision.

‘The Purkinje Effect and Movie Moonlight

As the adjacent speetral sensitivity curves show, the eye is
not equally sensitive to all wavelengths. In dim light, partic
larly, there is a definite shiftin the apparent brightness of dif-
ferent colors. This was discovered by Johannes von Purkinje.
While walking at dawn one day, von Purkinje observed that
blue flowers appeared brighter than red, while in full day
light the red lowers were brighter than the blue. This s now
called the Purkinje effect and is particularly important in
photometry—the measurement of ight. The Purkinje effect
fools the brain into perceiving moonlight as slightly blue,
even though, as reflected sunlight, it is the same color as.
daylight. This is the reason it is a convention to light night
scenes blue.

Lightand Color

Color s light, but the color of objects is a combination
of the color of the light and the nature of the material it s
falling on and being reflected by. Essentially, the color of an
abject is the wavelengths of ight it does nor absorb. Sunlight
appears white—it contains all colors. Light is an additive
system of color. Red, Green, and Blue are the primaries.

‘When mixed in pairs, they produce Magenta, Cyan, and
Yellow (a hot red, a blue/green, a bright yellow). The mixture.
ofall colors in light creates white. The human eye has recep-
tors (cones), Red Green, Blue/ Yellow, which translate light
waves of differing length to the optic nerve. The eye is not
equally sensitive to allcolors. This has far-ranging implica-
tions in color theory, exposure, and even light meters.

Additi

The additive color system involves light emitted directly
from asaurce before an object refleets the light. The addit
reproduction process mises various amounts of red, green,
and blue light to produce other colors. Combining one of
these additive primary colors with another produces the
additive secondary colors cyan, magenta, yellow. Combining
all three primary colors produces white.

/e and Subtractive Color

®

®

FIGURE.S (@) Addiivecolor ()
Subtracivecolor

Theory and Control of olor # 131





index-11_1.png
‘Theory and Control of Color
The Nature of Light
Color erception
The Tristimulus Theory
The Purknje Efectand Movie Moorlight
Lightand Color
Adidve and Subtractive Clor
Quatiesof Light
Hue
Value
choma
ColorTemperature
The Color Wheel
Colorixing
Fiim and Video Colospace
Color Harmnies and Interaction of Color
Interaction of Color and Visusl Phenomens
The Lawsof Simaltaneous Contrest
Metamedsm
The CIE Color System
Stondord Ught Sources nCIE
Digtal an Flectronic Color
Controlof Color
What s White?
ColorTemperatore
Color Meters
Color Balance of i
ColorBalonce with Camera e
Converioniers
Light Balancin Fiers
Conecting Light Balonce
<o
Tungstento Daylcht
Fluorescent Lighting
Conecting Off-Color Lights
s
Hl
ndustisl Lamps.
Siylistic Cholces I Color Control

Electricity
Measurement of Electricity
Potential
Paper Amps
Electrical Supply Systems
Thvee-Phase
Singl-Phase
Power Sources
Stege service
Generators
Gensrator Operaton
Teins
TenSofety
Determining KVA
WellPugging
Battery Capacity

Batter

X ® Tableof Contents

128
128
129
129
13

3

131

132
132
132
132
132
133
133
134
134
135
136
137
137
137
138
139
139
139
142
143
143
144
145
15
15

146
147
7
148
148
18

1a9
150
150
151

151

151

152
152
152
153
154
154
155
156
157
158
158





index-229_1.png
v AVAVAVAVAVAVAVAY:
slightly different number of pulses.

Wi 80-H2 AG and & camera axposuro of e of a sscons,
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Wihen o camora spasd s ot stabilzad, aach ram s & sighty
ieron numr of pulses, Which croaes Unqual xposure

situations in which tungsten lamps are run on DC, most
filming situations uilize alternating current, The fundamen
tal nature of alternating current is, of course, tha it alter-
nates. The output of an AC generator varies constantly as a
sine wave. When the current flow is at the maximum (top of
the peak) or minimum (bottom of the trough, the output

of the light will be maimum. The light docsn' care whether
the flow is positive or negative, At the moment when the sine
wave crosses the axis, however, the current flow is zeto.
Atthatinstant, the electron flow is static—the light can
‘generate no output. Since the light is on for both the positive
and negative side of the sine wave, it reaches its maximum at
tvice the rate of the AC: 120 cycles per second (cps) for
60-Hiz current and 100 cps for 50-11z current.

This applies to any source powered by AC, but with
tungsten filament lamps, the result is negligible because
the tungsten stays glowing hot, even when the current is
momentarily zero. There is some loss of output, but it is
minimal, usually only about 10 to 20%

‘With enclosed are lamps (HMs as well as CS1 and CID
lamps), the variation is greater. For an HMI with a standard
reactance ballast, the minimum output may be as low as
17% of total output. At first glance it would seem that we
might just average the maximum and minimum output
(58%) and take this as the total average output of the light.

In a crude way, this is exactly what does happen. In film,
however, there is another complication. The shutter is
opening and closing at a rate that may be different from the.
rate at which the light autput s fluctuating. As ilustrated in
Figure 12.1, when the relationship of the shutter and the
light output varies with respect to each other, each film frame
sees different amounts of the cycle. The resultis unequal
exposure. This problem can occur in three ways:

1. The frame rate of the camera varies unevenly
2. The frequency of the elecirical supply varies unevenly
3. The frame rate of the shutter creates a mismatch
in the synchronization of the shutter and the light
output

214 = otion Picture and Wdeo Lighting
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Passing haasigns of
approaching care

L)
} Stroatigntswings past he windows
/ <

2K bouncs for
moanight or

Headight o foowing crs

FIGURE 1215 A typical setup orthe poor mans process. The key to thi ffect i that al of the ights (excep the
ambient bounce) move by bing panned pas the windows n vy that Imitaes the changing lights of real
afc I s the sense of movement that sels the gag (s thse types o effects re called). Mary people use
smalinteror it mimicking dashboard glow nstead of o in adeition o the amblent moonlght or ity ights
(see Figure 12.14 foran example.

plates and there wil be additional CGI (computer generated
graphics) elements to be composited in as well

‘When a compositing shot gets this complex, an overall co-
ordinator is essential. This function is usually performed by
a post-production supervisor or a special effects supervisor;
however, on smaller jobs, it might just be the editor wha tries
{0 keep everything running smoothly. As always, there is sim-
ply no substitute for working out the details before a single
frameis shot. It is not merely a matter of matching the light-
ing and movement, but overal questions of formats, file types.
and workflow as well. The days when it was all done on film
were much simpler; today, a single shot might involve three or
four different types of digital fles

Greenscreen/Bluescreen Tips
« Guard against backsplash.

Block off any background screen notin use.

Don't use a complementary color as a backlight.

Askif they need to see the floor, as you will need to

deal with the shadows f they do, and plan accordingly.

Don't use diffusion.

Don't use smoke

Don'tinclude the matte color in the scene.

Try not to have anybody Iying on the floor or on

table. Sometimes a mirror on the flaor will help by

eliminating shadows.

Technica lsues ® 231
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FIGUTE23 A12/18K Hi Fresnel
onaLite Liftcrankup stand.

Juniors.
The 2K fresnel (also known as a deuce or a junior) is the.

jeep” of lights—versatile and useful in many different

Kinds of situations. With higher speed film emulsions and
faster lenses (in film) for the the excellent low-light capabili
ties of many HD cameras (in videol, it can often be powerful
enough to be the largest source on the set. Baby deuces are
the more compact 2K fresnel units; they have the body of
1K with a larger tray on the bottom to accommodate the FEY
bulb. They are also called baby juniors or BJs.

1K

The baby can use either a 750-wait bulb (EGR) ora
1000-watt bulb (EGT). The widely used name, 750, comes
from the days before quartz halogen when the 750 tungsten
bulb was the most common. Most are now used with the 1K
quartz bulb, but are still called 750s. The baby 1K, also called
ababy baby, s the small-size version. Because ofits smaller
lens and box, it has a wider spread than the studio 750, and.
this can be a useful feature when hiding small units in nooks
and erannies.

650, Betweenie, and InBetweenie

‘The 650 s a very versatile unit, sometimes called a Tweenic
s name comes from its position between the 1K and the
inkie. With the new high-speed films, the tweenie is often
just the right light for the small jobs a baby used to do. lts
compact size is a tremendous asset. Mole has also added the
Betweenie at 300 wats and the InBetweenie at cither 100 or
200 watts. Several manufacturers make similar units.

Inkie

‘The inkie has long been the smallest light available. At 200
or 250 wats, it is not a powerful uni, but up close it can
deliver a surprising amount of light. The inkie s great for a
tiny spritz of light on the set, as an eyelight, a small il or for
an emergency light to raise the exposure just a bit on a small
area.When you finish lighting a scene, an inkie or two should
always be standing by for last minute touchups. Because
they are so light, inkies can easily be mounted to a film or
video camera, handheld, hung on broomsticks, hung from
suspended ceilings, and rigged in all sorts of ways to accom-
modate strange situations.

HMI Units

12Kand 18K

“The 12K and the 18K HMIs are the most powerful fresnel
lights available. They have tremendous output and, like all

12 = Moton Picture andVideo Lighting
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scaffolding (both of which are cumbersome and sometimes
hard to hide) makes them very versatile. Most have HMI
sources inside but some use tungsten. Figure 2.20a shows a
isher Light Leelium balloon light in use for a night exterior;
Figure 2.20b shows them in a studio, Their one drawback
might be that they can't be used in a windy situation.

Barger Baglight
The compact lightweight Barger Baglight 5-lte is simple
in desiign and highly efficient in practice. It tilizes 6 indi-
vidually switched GE FCM-HIR 650-watt bulbs, each of
which produces the light ofa 1000-watt bulb. A combination
including 750-, 500-, or 300-watt bulbs i often used to pro-
vide different levels of ight adjustment. It is unique in that
it flls the entire front screen of the medium o lrge softbox
with light and the speed ring is built in. The well-designed
it lock mechanism eliminates rogue tilting, even with the
large Chimera. A 3-lite version is also available,

Scrims and Barndoors
Allfresnels and most open-face lights have a few common
elements used to control them. Barndoors are one of these;
they come in both two-leaf and four-leaf versions. In most
casese they fitinto ears that are part of the front of the light
Serims are another form of control: they reduce the total
amount of ight without altering the quality of light. Many
people think they are diffusion, but they aren's however,
in some cases, you can faintly see the pattern of the metal
screen. Scrims are color-coded: red for a double (reduces the
amount of light by half, which s a full stop) and green for a
single, which reduces the light by one-half stop. A standard

®

FIGURE220 (3 Balloon lights made
by Afsta used as overall ambient
lightin swimiming pol location.
(Photo courtesy of Aistar) ()
Balloon lghts from Fisher Light
et foraday scene in stuio
(Photo courtesy ofFisher Light)
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GURE 3.1 Making light soft.Four typical methods of making ight soft:
(3) Avery large source such 3 i iant Fisher Light makes a sftigh,
essential forjobs such s lighting cars. Photo courtesy ofFisher Light )
5 AKino Fo Blanket.Lte gives an overal soft amblence on  st. (Photo
courtesy of Kino Flo, Inc) (9 4 x 4" beadboard bounce and = Mighty
Mole igged on the same roling stand,supported by ajunor offsetarm
{along with 2 2K Varic dimmer) make a highly mobil i, (8 Two frames
with muslin a very heavy cloth diffusion)—a 12" x 12" and an ' x &
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Preface to the Second Edition

Since the first edition of this book, there have heen sig
nificant advances in motion picture and video lighting
technology, and we have tried to include as many of them
here as possible. However, despite the advances in light

ing equipment, ilm stocks, and lenses, and, of course, the
introduction of DV and HD video technology and its accep-
tance in the professional world, the fundamentals of lighting
remain the same. Good lighting is eternal; the basic concepts
of lighting have not changed since they were explored by
Rembrand, Caravaggio, and other masters.

In this ook we attempt (o cover both the technology of
lighting as well as the aestherics, the techniques, and the
“process’—the thinking and methodology by which a scene
gets lit and made ready to shoot,

One factor will never change in motion picture, video, and
HD production: time is ahways of the essence. Production
costs money—usually a ot of money. As a result, the
ability to be fastis always as important as any other aspect
of your performanee. This is true whether it is a no-budget
ilm or a large studio film. Ask any Dircctor of Photography
he or she willtell you that the ability to achieve good results.
quickly is crucial to getting and keeping the job.

Understanding the process s critical to being fast, but
knowing the capabilites of the equipment and being well
versed in how other peaple have done it before is also
important.

On the set, we often tend to work intutively. As you learn
lighting, however, it s important for you to think carefully
about what you are doing and why you are doing it This will
lay a solid ground under your intuitive decisions later on and
will utimately give you more confidence. As you work, others
will be watching you: the director, the AD, the producer, your
crew. The more confident you are in what you are doing and
the approach you are taking, the smoother things will go.

Learning lighting s a ife-long pursult. Few people ever fecl
they know it all The chance to constantly learn, gt better,
and find new ways of doing things is one of the attractions of
lighting; if it were done by formula time afier time, it would
bea boringjob.

Whether you are just beginning in the fild of motion pi
tute and video lighting or if you have been doing it a while,
Ihope this book will help you continue in your pursuit of
better lighting,
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Also because of their discontinuous spectra, discharge
sources (of which fluorescents are one example) can't be
considered to have a true color temperature. The black body
color temperature that they approximate is called the cor
related color temperature (CCT). On practical locations it is
not always possible to turn off the fluarescents and replace
them with our own lights. The many options and combina-
tions can get to be a bit canfusing sometimes. Although
there are many types of fluorescent twbes, they generally fall
into cool white and warm white varieties. Additional tips on
shooting with fluorescents include:

" In the field, it may be necessary to use a combination
of these techiques. Whatever you do, SHOOT A GRAY
CARD to give the lab a starting point for correction. In
Video shooting, you can white-balance the camera to
remaove the excess green.

« Shooting with ordinary fluorescents alone and letting
the lab remove the green results in a very flat color
rendition. Adding some lights (such as tungsten with
plusgreen) gives amuch fulle color feeling to the
image.

* Several high-output units are available that use color-
corrected (full-spectrum) fluorescents and can be
used in conjunction with HMI or tungsten lighting
(with either daylight or 3200K fluorescent tubes) and
provide perfect color. They are very efficient in poter
usage and give a soft even light.

* Full minusgreen s equivalent to CC30M (30 magenta).
Inan emergency, itis possible t0 use a piece of CCIOM.

« Don't forget that most backlighted advertising signs
(such as those in bus shelters) have fluorescent tubes.

« If you are shooting a large area such as a supermarket,
factory, or office, it s far more efficient to add green
(0 your lights than to have the crow spend hours on
ladders gelling or changing bulbs.

« When you add plusgreen or fluorofiler to lights they
give avery strongly colored light which to the eye
looks very wrong and doesn't appear to visually match
either HMI or tungsten light; it looks add. Try taking a
digital photo with a professional SLR digital camera.
Many people find that full correction (full plusgreen,
for example) is 100 much.

Correcting Off-Color Lights

Ares

Carbon arcs give off heavy ultraviolet; Rosco Y-1 or Lee LCT
Yellow reduces the uv output. Correction of white-flame
carbon arcs to tungsten balance: use Rosco M12 (together
with ¥-1) or Lee 232. Rosco MTY is a combination of MT2
andY-1

Theory and Controlof Color 147
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Kelvin scale, 139

Kilovolt amyps (KVA) determination,
156-157

Kino Flo and LED, 8
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lamp operators, 191
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carbon-are sources, 203, 205
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photographic or houschold bulbs, 209
practical bulbs, 208
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5064
inorout, 72,75
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Reality” show set, 73, 74
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young inventor, 67,69
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diffusion materials, 51-52
direction relaive 10 subject,
hardsoft,relative o the source,
19-50,57
high key/low key (ll ratio), 53
madalation/texture, 51
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lighting director (L), 98, 191, 193
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THEORY AND CONTROL
OF COLOR

The Nature of Light

Lightis composed of photons, which have the properties of
both matter and light. Even Newton recognized that indi-
vidual photons don't have color, but they do have diffe

0
properties of energy that cause them to interact in different
ways with physical

atter. When reflected, light s perceived
by the eyebrain combination as color.

Visible light is @ small part of the continuous spectrum
of electromagnetic radiation, most of which is not directly
observable, and, indeed, was unknown unil the 19¢h cen.
tury. The visible spectrum extends from red to violet—the
colors of the rainbow. They were originally classified as
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version called a Par can—very popular in rock and roll con-
certlighting. Most versions allow for the bulb (0 be rotated

freely to orient the oval beam, Many DPs refer to this unit as
a*frestarte

PAR Groups

PARs are also made in groups, such as the MaxiBrute, a
heavy hitter with tremendous punch and throw. They are used
inlarge night exteriors and in large-scale interior applications,
aircraft hangers, arenas, etc. The bulbs are housed in banks.
that are individually oriented for some control. All the bulbs
are individually switchable, which makes for very simple
intensity control. All PAR group lights allow for spot, medium,
and flood bulbs to be interchanged for different coverages.

Dino, Moleeno, and Wendy
‘The Dino is one of the largest tungsten sources avail-

able. It consists of 21 or 36 PAR 61 bulbs on a frame. Molc—

Richardson makes a version called a Moleeno. A Wendy is

similar, butinstead of PAR 61 bulbs, it uses PAR 36 bulbs,

MaxiBrute

‘The MaxiBirute consists of nine 1000-watt PAR 64 globes in
three racks. Fach rack can be panned left/right and the entire
unit can be tited up and down. Owing to the efficiency of
PAR 61 bulbs, the unit has tremendous punch, especially
when used with the very narrow spot bulbs. When the bud
getis limited and sheer raw power is needed, this is a good
choice. Mole also makes a 12-light version. They are espe.
cially useful for night exteriors. All the bulbs are individually
switchable, which makes for very simple intensity control.

AllPAR group lights allow for spot, medium, and flood bulbs.
to be interchanged for different coverages. PARs are raw light
power in its most basic form. Similar 10 auto headlights (also
PAR bulbs),they are scaled beam lights (combined bulb, relec-
tor, and lens) available in a variety of sizes and beam spreads.

“They employ a highly efficient parabolie reflector that s
capable of projecting the beam with very lttle spread. The.
detachable lens s the variable that affects beam spread.
Acompletely clear lens for a PAR is called a very narrow spot
(VNSP), and with a light texture it is a narrow spot (NSP).
‘This makes them useful for hitting distant background
abjects that cannot be reached atherwise.

With a stippling effect on the lens, the light becomes a
medium flood (MFL) and spreads the same amount of light
over a broader beam. With a more pronounced stippling,
the lightis a wide flood (WEL) with an even greater beam
spread. Because PAR have a long thin lament inside the
reflector, the beam of a PAR is oval rather than circular.

20 % Molon Picture and Video Lighting
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him or her, thatis by definition the key. Although we gener-
ally think of the key as coming from somewhere in the front,
there are many variations: side key, side-back key, cross key,
and so on.

One way of thinking of the key is that it is usually the light
that creates a shadow of the subject. There may be a key for
e whole scene ora key for cach object in it, or any combi-
nation of these. In a moving shot, an actor may have several

Keys and move from one to the other.

Fill

The key, as a single defining source, may exist alone; but in
most cases, the contrast between the lit areas and the shad-
ows will be too great or the single-source look may not be
appropriate for the shot. Any light that balances the keylight
i referred to as the fill Fill ights come in many varieties.
Most glossaries will tel] you that fllight is a softlight or
usually placed near the camera on the opposite side from
the key. Although these characterizations may apply for the
most simplistic type of formula lighting, they simply are not
true in all cases. The fill might be anything from an inkie with
asnoot up (o a 20 X 20ilk, and it might come from almost
any angle.

Backlight

Backlight is any light that comes from behind the subject
When backlight comes from almost direetly overhead and
high enough to get over the head and onto the face and nose,
itis called a toplight. In most cases, a backlight that is to0
toppy will be avoided.

Backlight s a definite stylstic choice. Since i is usually an
obviously artficiallight, motivated light purists seldom use it
except where it oceurs naturally. It s also called a hairlight.

Kickers and Rims

Akicker is often confused with a backlight. A kicker s a
light from behind the subject, but enough to the side so that
it skims along the side of the face. Kickers are sometimes
called ¥ backlights. A rim s similar to a Kicker but doesnt
come around onto the side of the face so much. It s more for
creating a shape-defining outline.

Eyelight

Avery specialized type of fillis the eyelight. Because eye
Sockets are recessed in the facial structure, the combination
ofkey and fll that works best for the overall face may not
reach deeply enough to give llumination to the eyes them.
selies. Since it s extremely rare that we are willing (0 let the
eyes go dark, no matter how shadowy and low the key is, i is
often necessary (o add some light for the eyes themselves.

@

®
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16URE3.7 Basicghting fora
person,somatimes caled three
pointlighting. o Key only. ()
Key plus background liht (0 A
backlight added. () With  kicker
9Key,background, backigh,
ke and il
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FIGURE 8.3 () A sulcde pin—
often nesdid foradistro ystem
that has a reverse round but
ot quipment matches that
system. () 600-amp disto box
with three Camlok spfters and a
ground squid attached.

FIGURE 89 A connector bos such
s this makes the use of thresfers”
ortess*unnecessary and thos
simplr.

£ Enterainment cable. The new code require:
‘ment for ilm and video use. Double-jacketed
and heavier.

S&S) Commonly used as cable in film and videt
wire types such as THIN, THN, and THWN are
prevalent as household wiring.

Distribution Boxes

Distribution o “distro” boxes (sometimes called “D-boxes
accept feeder cable inputs (in the United States, most com-
monly Camlok) and have output connectors for sub-feeder
such as 100-amp or 60-amp Bates or similar. Most distro
boxes are “pass-through,” which means that there are also
outputs for the same size feeder as the inputs, thus allowing
other distro boxes on the same line.

Outputs for the Bates connectors must also be fused. As
arule, any line must be fused for the smallest load it can
handle. In this case, since each output goes (0 100 amp
Bates, that output must also be fused for 100 amps, regard-
less of the size of the input cable.

Lunch Boxes, Snake Bites, Gangboxes, and Four-Ways
Atthe end of a Bates cable, it is usually necessary (o have.
some Edison connectors. To do this, the most convenient
solution is a “lunch box,” which consists of a 100-amp Bates
input and 100-amp Bates pass-through. The output s five
Edison circuits, duplex connectors. Snake bites go directly
from Camlok or pin plug to Bates outputs, usually 100 amp.
A gangbox s 100-amp or 60-amp input with four or five
Edison connectors. A four-way is a 20-amp Edison input with

164 = Wotion Picture and Video Lighting
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The isset at afeent apertues

Dlo o)

For example, /8 really means ! the diameter s s the
focallength. And /11 is i1, which is obviously a smaller
fraction than . Each time we open the aperture one whole
st0p, we double the quantity o light reaching the film;
cach time we close it one stop, we halve the light reaching
the film.

“The f/stop se
ships that apply 0 whole f/numbers,such as /8 and /11,
apply o intervals between them. So the difference bewveen
£/9.and /135 one whole stop, etc. Modern digital meters
measure in one-tenths of a stop. Thisis helpful for calcula
tions and comparisons, but for most practical purposes,
his level of accuracy is not necessary. One-third of a stop is
the practical limit of precision, given the vagaries o optics,
ab chemisty, and telecine transfer, This i not to say that
accurate exposureis not important—only that the degree of
precision in the overall process has limits

e s tiered o show that the same relation-

Lighting Source Distance

The f/stop scale applis to the inverse square law of lu-
mination. Changes n illumination due to distance with

FIGUTEG1 The aperture atvarious
frstops

FIGUIE62 a) Alens aperture
closed down. () The aperture
sy wide open.

ExposureTheory # 101
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FIGURES.12 Tps for Grips.
(Draving by Brent Him, Masterof
Gripology).

+ Choose the appropriate size C-clamp. A clamp that is
oo large for the job will have to be extended too far.
When this happens, the threaded bar can wobble and
tvist because it i too far from its support. This is an
unsafe condition and should be avoided.

* Ifyouare clamping to a pipe, you must use a C-clamp
that has channel iron mounted 1o it (U-shaped steel
feet. A flat C-clamp will not safely grab a pipe.

Bar Clamps

Avariation on the studded C-clamp is the bar clamp, which
is a furniture clamp with a 1K stud attached (o it Bar clamps
can be extremely wide (up to several feet) and so can fit
around items that would be impossible for a C-clamp,

Pipe Clamps

Pipe clamps are specialty ftems for mounting dircetly o
pipes and grids. They are a theatrical item and see their most
frequent use in studio work. If you are likely to be working
in astudio or an industrial situation with  pipe grid, pipe
clamps can free lights from stands.

186 = Wotion Picture and Vdeo Lighting
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Some older stages are sill wired with DC. If this is true for
your setup, the first thing the clectricians must do s clearly
Iabel all DC boxes (white camera tape is usually used). DC
can be deadly. I an HMI, compressor, computer, or any
ather AC device is plugged into DC, it will be cooked imme-
diately. So, while tungsten lights (and most powered light
stands, generically called "Molevators” or “Cinevators”) will
run on either AC or DC, few other devices are so nondiscrin
inating, Extreme caution is always paramount,

Calculating Voltage Drop

Aprablem with long cable runs is that the resistance of the
cable itselfwill cause the voltage to drop. This has always
been a prablem, since each 10-valt drop creates a 100K drop.
in color temperature in tungsten bulbs. Now, with HMIs,
voltage drops (VD) can lead to serious trouble. Many 1Ml
won'tfire atall i the voltage is (00 low. Color temperature
can be corrected with gels or in the lab, but a light that won't
turn on can be fatal.

Voltage drop s a function of resistance. It can be cured
in one of two ways: cither shorten the cable run or reduce
the resistance by increasing the size of the cable (thereby
decreasing resistance)

Voltage drop should be dealt with in the planning stage.
“This means that the calculations must be done beforehand.
‘The formula for voltage drop is

VD=CxR

where VD is voltage drop, C is current in amps, and R is resi
tance in ohmes. 1f you call voltage drop V; you can remember
itasVCR.

VR

“The current s the total amperage of your expected load.
Resistance s the resistance per foot of the cable times the
total run (the distance in both dircctions). For example, we
expect a 100-amp load at 100 feet from the genny. We try #2
welding cable. s resistance per foot s 000162

Ris thus 1000 feet times 2 (the run coming and going) times
000194 see Table 8.2) times 100 amps:

10007 x 2 X 000194 X 100

8.8

The voltage drop would be 38,8 volts.If we start with 120

volts, we would end up with 120 38.8 = 81.2 volts—way

below acceptable.

Let's try it with #00 cable. The resistance per foot of #00 is

10000967 ohims per foot:
1000° X 2 X 0000967 X 100
12019.34 = 100,66

19.31

(1 o)

FGURE 814 A circuit testeris
important not only for safey, it
alsoa quick way to check fa e
is ot ornot

FIGURES15 Acube tapand a3-o-
2,a050 known as a ground feer,
Urground adapter,orpig nose.

Electicity * 169





index-125_1.png
FIGURE 610 Camression of the
realvold brightness values 5o that
hey it onto the fim. This s vhat
makes i posibleto make usable:
Images, ven from scenes with
igh-<ontrastranges. The same
pinciple applies tovideo, whather
anlog o digial.

tangent of the angle a formed by the straight line with the
horizontal. The tangent of the angle ais obtained by divid-
ing the density increase by the log exposure change. Gamima
does not describe contrast characteristics of the toc or the.
shoulder, only the straight-line portion.

But there’s another wrinkle. I the lowest range of expo-
sure, as well as in the highest range, the emulsion's response
changes. In the lowest range, the film does not respond at all
as itsees the firs few units of light. There is no change in the
photochemistry atall uniil it reaches the inertia point, where
the amount of light first begins (o create a photochemical
change in film or an electrical change on a video tube. After
reaching the inertia poin, it begins to respond sluggishly:
negative density changes only slightly for each additional
unit of light. This region is the toe of the curve. In this area,
the changes in light value are compressed
(Figure 6.10).

Athe upper end of the filin's sensitivity range s the shoul-
de. Here also, the reproduction is compressed. The emul-
sion is becoming overloaded; ts response (o cach additional
unit of light isless and less. The end result is that film does
hot record changes in light value in the scene in a lincar
and proportional way: Both the shadows and the highlights
are somewhat crushed together. This s, n fact, a big part
of what gives film the film look that video has not yet been
able to achieve (High Def comes a lot closer than previous
systems, butstil has trouble with the highlights). Itis a way
of compressing very contrasty scenes so that they fit onto
the ilm

The Log E Axis

Let's think about the log T axis (horizontal) for a moment.
Itis not just an abstract scale of exposure units. Remember
that it represents the various luminances of the scene. Al

2 e

H [t
— peeek
— .
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Adding Shape, Depth, and Dimension
to a Scene

Shape
Flat front lighting does not reveal the shape and form of
the subject—it tends to flatten everything out, to make the.
subject almosta cartoon cutout: two-dimensional. Lighting
from the side or back reveals the shape of an object—its

external structure and geomeric form.

Thisis important for the averall depth of the shot; more:
over, it can reveal character, emotional values, and other
clues that may have story importance. Naturally, it also
makes the image more real, more palpable, more recag-
nizable. Human vision relics on several cues (o determine.
depth, shape, and distance: how light and shadow fall on an
object is asignificant part of this.

Separation
By separation, we mean making the main subjects stand
out from the background. A frequently used method for
doing this i a backlight. Another way (0 do it is (0 make
the area behind the main subjects significantly darker or
brighter than the subject. In our quest to make an image as
three-dimensional as possible, we usually fry to create a fore-
‘ground, midground, and background in a shat; separation is
an important part of thi.

Depth

‘Asimage formats, what are ilm, video, and HD? They
are basically rectangles—(lat ectangles. Fach is very
much a two-dimensional medium. As lighting people,
cinematographers, and directors a big part of aur job is
trying o make this flat art form as three-dimensional as
possible—to give it depth and shape and perspective

o bring it alive as the real world is as much as possible.
Lighting plays a huge role in this. Other methods—the
use of the lens, blocking, camera movement, set design,
color—play a role as well, but lighting is our key player in
this endeavor.

Thisis a big part of why flat lighting is so frequently the
enemy. Flat lighting is light that comes from very near the.
camera, like the flash mounted on a consumer still
camera—itis on axis with he lens. As a resul, it just fatly
illuminates the entire subject evenly. It erases the natural
three-dimensional quality of the subject.

Texture

As with shape, light (rom the axis of the lens (fat front
lighting) tends to obscure texture. The reason is simple: we

38 % Motlon Picure and Video Lighting
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FiGURE7.16 Colorof lightis

L . measured slong two independent

st e e axes—one for redblue and
another for green/magenta.

v

Color Balance of Film

No color film can accurately render color under al lighting
conditions. In manufacture, the flm is adjusted to render
color accurately under a particular condition, the two most
common being average daylight (type D film), which is set
for 500K, and average tungsten llumination (type B film)
designed for 3200K. There is a third, which s based on the
now disused “photo” bulbs, which were 3100K (type A film),
Father than 3200K; these are rare now.

Given the fact that providing tungsten light s costly and
electicity-intensive, while sunlight is usually far more
abundant, most motion picture films are type B, balanced
for tungsten. The idea is that we put a correcting flter on
when we can most afford to lose light to a ilter factor—in the
sunlight. Kodak and Fuji now have several daylight balance
films available.

Color Balance with Camera Filters
“There are three basic reasons to change the color of lights:
* To correct the color of the lights to match the film type
(instead of using a camera filter)
* Tomatch various lighting sources
« Toreffect or mood
“To shoot with type B film under blue light (in the 5500°
area), an 85 orange filter is used. The 80A or 80B blue filiers
for shooting daylight film with tungsten light are rarely used
as they absorb so much light and are very inefficient. There
s some light loss when using a correction filter and the filter

Theory and Control o Color # 143
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Control of Color
What Is White?

The eye will accept a wide range of light as white,
depending on external clues and adaptation. The phenom.-
enon is both psychological (adaptation) and
tal. The color meter (and color film, which is very objective
about these things) will el us that there are enormous dif-
ferences in the color of light in a room lit with tungsten light,
one litwith ordinary fluorescents, and one flooded with
noon daylight. Our perception tells us that all three are
white light, mosily because we are psychologically condi-
tioned to think of them as white and physiologically, the

eye adapts. Withouta side-by-side comparison, the eye is
an unreliable indicator of what is neutrallight, Unfortu-
nately, color ilm emulsions and video CCDs are extremely.
sensitive and unforgiving, An absolute color ref
essential

Color Temperature.

In film and video production, the most common system
used in deseribing the color of lightis color temperature.
“This scale is derived from the color of a theoretical black
body (a metal object having no inherent color of its own,
technically known as a Planckian radiator). When heated
to incandescence, the black body glows at varying colors
depending on the temperature. Color temperature s
quantification of the terms “red hot,” “white hot.” etc

Dexeloped by Lord Kelvin, the 19th-century British
scientific pioneer, color temperature is expressed in
Kelvin in his honor. On the Celsius scale, the freezing point
of water equals 0", The Kelvin scale takes absolute zero as
the zero point. Absolute zero is 273" Celsius on the Kelvin
scale; thus 5500 Kelvin is actually 5227 Celsius. Kelvin is
abbreviated K and the degree symbol s omitted. Because
atungsten flament heated to incandescence s very
similar to & Planckian radiator, the color temperature
equivalence is very close for tungsten halogen lamps,
but not for HMIs, CIDs, and fluorescents. A graphic repre-
sentation of the various wavelengths is called an SED
(spectral energy distribution) or SPD (spectral power
distribusion)

When a metal object (such as the tungsten filan
lightbulb) is heated to incandescence, its SED is quite similar
(0 that of a Planckian radiator and is fairly smooth across all
wavelengths, even if some are stronger than others. This is
ot necessarily true for all light sources. Fluorescent lights,
for example, have very spiky outputs, which tend to be heavy
in green.

ofa
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08E45 (o) Aces and Eghts.
A MoleEeam through the
window provides the ind of hard
directionallight needed togive

us defined shafts o ht. A baby.
with some fullblue fils i a part
ofthe table not covered by he.
MoleBeam. (¢ Anoverhead diagram
ofthe scne
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b1 (Continued)

Country Typeoflug] | Vohtage Frequency | Notes
Socket
Gambia s 2307 S0z
Germany. oF 2300 ETH
formery 220)
Ghana oe 23507 SoHz
ol <G 2207 S0tz
Greece oF 2307 ETH
formerly 2200)
Greenland oK 2207 Sonz
Grenads 3 2307 S0z
Gusdsioupe coE 23500 ETH
Guam A8 oV ootz
Guatemala A 120V sonz
Guinea 333 2207 Sonz
Guinea-sissau < 2207 soHz
Guyana ABDG | 200 soHz
ot [hp Tov sonz
Honduras [ Tiov sonz
Hong Kong. GOM 200 S0z
(5ARof China)
Hungary oF 2307 Sonz
iceland oF 23507 SoHz
india com 2307 S0z
ndonesa Tcrs 7and 2300 | soke Type-G socket/plug s e
iran < 0V Sonz
= <G 2307 S0z
ireland Feom | :ov SoHz
formerly 2200)
isleof than e 207 sohz
isroel M 2507 S0z Same plugs and sockets a0
used in Palestine
ity Rl 23500 ETH
formery 220)
Jamaica [hs Tov SoHz
Japan Ab 10V S0/60V | Eastern Japan 50z Western
Japan 60Hz Sockets and
Switches it in Amercan-sizt
stondard boxes
Jordan B.CDRG) | 230V S0z
Keny e 2007 Sonz
Kaaakbstan < 207 S0z
Kbt I 200V sorz
Korea,North < 207 soHz
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early days, cameramen were not trusted to handle the job
alone. The licensing of the Technicolor process carried with
itthe obligation to employ one of Technicolor’ advisory
cameramen to oversee color balance and exposure. Films

of this period are distinguished by having two cameramen
listed in the credits.

The constant supervision of the Technicolor camerame
alongwith the employment of color advisors, gave rise to
the sill current myth of the “Technicolor look” Contrary to
popular belief, the Technicolor process and the film stock
then available did not necessarily lead to bright,intense
color completely lacking in subtlety. What we think of as the
Technicolor look is n fact a reflection of the desite to show
off the new technology, coupled with the somewhat primi:
tive artistc tastes of the studio chiefs of the period. Since the
process gave engineers and advisors as much input into the
look of the film s the cameramen and directors,the dic-
tates of the head office could be implemented in an orderly,
bureaucratic way, thereby bypassing the age-old film tradi
tion according to which directors and cameramen would
agree to ridiculous demands in the conference room, then
follow the dictates of conscience and art while on the set,

The pendulum swung back to tungsten with the introduc-
tion of high-speed Technicolor il balanced for incandescent
lightin 1951. Other companies such as Kodak and Ansco also
‘made tungsten-balance films available. This established the
standard that now prevails: color films balanced for tungsten
light but usable in daylight with filtration. Only recently have
Kodak and Fui introduced excellent lines of daylight balance
negative films. In 1955, vellow-flame carbons (tungsten bal
ance) were invented, which made ares usable with the new
tungsten-balanced films without the use of color carection,

One major obstacle remained for incandescent lamps:
the vaporized tungsten metal that burned off the ilament
tended to condense on the relatively cooler glass envelope
of the bulb, As a result, the output of the lamp steadiiy
decreased as the lamp burneds in addition, the color balance
shifted as the bulb blackened.

Afar more practical solution was the invention of the
tungsten-halogen bulb in the early 19605, Employing
gas cycle to return the boiled-off metal to the filament, the
design resulted in lamps with longer life spans and more
efficient output. Another advantage of the smaller quartz
lamps is their capacity to fit into smaller housings than could
aconventional tungsten incandescent. The result has been
more compactlights (baby babies, baby deuces) and smaller
lights, such as the popular Tiveenie 650-watt size.

The HistoryofLighting # 7
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FIGURE 1212 The stepsof the
process. o) The reencreen,

) the holdout matte, (9 the
background plate, and then (¢ the.
fnalcomposited shot.

®

FIGURE 1211 (@) Atypical
greenscreen setup, (1) inoFlo
Flatheac 805 on  pipe inthe grid
llaminate the background evenly.
Two mre fil i the foor behind
the actorand alo give the ator
some definition around the edges
‘whike another Flathead gives him
 good backighthallight. (0 A 2
resnel gives im abit f a Kicker.
Finally another rge Kino gives
ima soft %, ront ey.The ramp s
for s walk toward the camers
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FIGURE.3 Two sizes of AC
geneators both of them tow-
away? meaning they ae toved.

grab one and you'll get a shock. For this reason, switches and.
fuses are always connected on the hot legs.

The three hot legs are out of phase—this means that as
they turn on and off 50 times a second, they are not doing it
at the same time: they are 120" out of phase. This s because
the three hot legs are each supplied from a different coil
on the generator. As each coil passes the clectromagnet
itis energized. Fach does this 60 times a second, but in
sequence.

Remember that, with AC current, it s not a simple matter of
the electricity's coming in one side and going out the other.
In fact tis sort of vibrating back and forth. The electrons
flow one direction, and then reverse.

‘Asa consequence, if the load on each of the three legs s
exactly equal (thatis, each has an equal number of watts tak-
ing power from i0), then the current low on the neutral will
be zero. Think of it this way: the neutral in a three-phase AC
system only carries the excess left over from an imbalanced
load. This s important because the neutral wire s usually
the same size (same ampacity) as the three hot legs. Thus,
aseverely out-of-balance load could potentially put more
amperage on the neutral than it can handle. It is the best
boy electric’s job to balance the load as closely as possible.
Failure to do so can also harm the generator or cause strect
transformers to fai.

According to the National Electrical Code (NEC), the three.
legs are designated red, black, and blue. This s a problem
because we often color-cade the legs with electrical tape.
Black tape on a black cable would be indistinguishable. For
this reason, the convention on film sets is to designate them
red, yellow, blue.

gle-Phase

Single-phase isa variant on three-phase. Instead of three
hotlegs, there are (o hot wires and a neutral. Thisis the
most common system in residential houses. Both single-
phase and three-phase systems have an additional wire: the
ground. Although itis essenially the same s the neutral, it
is an extra safety. f the neutral s lost or there is some other
sortof malfunction, the ground (always color-coded green)
is a backup ground that carres the current away.

Power Sources

Power for film and video production usually comes from
one of three sources: stage service, generators, and tie-ins.
Stage Service

Most studios and sound stages provide electrical service.
Older stages will sometimes have DC (left over from the days
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expensive unit and provides basic open-faced light or can
be used as a self-contained umbrella bounce.

PARG4

PARS are raw light power in its most basic form (itis all cap.
itals because it stands for Parabolic Aluminized Reflector).

‘ousins to auto headlights, they are sealed beams of ight
(combined bulb, reflector, and lens) available in a wide vari-
ety of sizes and beam spreads. One of the most commonly
used is the PAR 61 1000 watt. Eight inches across (64/3 of an
inch), they employ a highly efficient parabolic reflector that

capable of projecting the beam with very little spread,

A completely clear lens for a PAR i called a very narrow
$pot (VNSP), and with a light texture it is a narrow spot
(NSP). This makes them useful for hitting distant background
objects that cannot be reached otherwise. With a stippling.
effecton the lens, the light becomes a medium flood (MFL)
and spreads the same amount of light over a broader beam.
With a more pronounced stippling, the light is a wideflood
(WEL) with an even greater beam spread. Because PARS have
along, thin filament inside the reflector, the beam of a PAR
i oval rather than circular. This can be a useful feature as the
beam can be oriented to "fit” the subject.

PARS are remarkable for their efficiency. A narrow spot 1K
PAR, measured at the center of its beam, generates an output
comparable (o a 10K measured at the center of its beam. The
ik, of course, is that it covers only a very small area, but
itmay be sulficient for many purposes such as high-speed
table top or punching of ight through heavy diffusion.

PARS come in two basic varieties. Film versions come in
asolid rotary housing such as a MolePar, which feature
barndoors and scrim holders, and in a flimsier theatrical

FIGURE 2 () PARCans used a5
downiights crate hot pools of
Hightin hi scene from X Men,
Kino Flo units are  big soft
source over he fightfing.
Whenthe camers s looking up,
they appearin thescene:an
advantage ofghts that don't
necessally appear to be“movie
lights.(Photo courtesy of Tony
“Nako"Nakonechryj)

8 Skypans i use ona et in
this case suspended above silks
togivea setan overal soft
ambient light (Photo courtesy
of Mole-Richardson Co)

Ughting Sources = 19





index-255_1.png
i%@a.@@@g

4 @r@@ @SJ





index-124_1.png
FIGURE 68 Differences between
Highvcontrast and a low-contrast

Acontastytim | Alow-convast im \ gh
\

\ \

Denser negatve

Exposure

density, we see that it will show more contrast n the nega.
ive than actually exists in the scene. The slope of this
line s called the “gamma’ of the film: it is a measure of its
contrastiness.

Contrast refers 1o the separation of lightness and darkness
(called “tones") in a film or print and is broadly represented
by the slope of the characteristic curve. Adjectives such as
flator soft and contrasty or hard are often used to describe
contrast.In general, the steeper the slope of the character-
istic curve, the higher the contrast. The terms “gamma’ and

average gradient” refer to numerical means for indicating
the contrast o the photographic image.

Gamma is measured in several different ways, as defined
byboth scientific organizations and manufacturers, They are
all basically a way of calculating the slope of the straight-line.
portion of the curve more or less by ignoring the shoulder
and the toe portions of the curve. Gamma s the slope of
the straight-line portion of the characteristic curve, or the

Grayscale values on the print

L J

Areas of densily on the negative FIGURE 68 Grayscale compression
in the to¢ and shoulder

Exposure Theory ¥ 109
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FIGURE 104 A hand-squeezer—s
small dimmer for practica lamps,
ofs andllghts of 1000 watts or
less.

FIGURE 105 The basicsthatevery
technician should have on the et
3 cutter, some kind of multt00), .
Swiss Army kife, and a flshlight.

Qe acktionsl essenialfor grips

and eectricans: work loves.

In the early days when open arcs were the only lights, there.
were no motors to advance the carbons as they burned
down. Instead, an electrician tended each light, slowly
turning a crank to keep the carbons in trim. This required
considerable skill and these people earned the title “lamp
operators.” Even today on the standard feature budget forms,
vouwill see the category lamp operators.

Other Responsibilities

Equipment preparation: itis up o the third to make sure
every piece of equipment is ready (o go: every light hasits
barndoor and scrims, Bates extensions, and singles are
standing by, and 5o on. In general, when the gaffer calls for a
light, it is the third who actually brings the light, while at the
same time the second brings power to the position so that
the lightis hot as saon as i hits the stand.

Abest boyelectrician should carry on his/her belt or in
pockets

* Cutter (usually a mat knife or razor knife; extra blades)
Wooden clothespins.

Work gloves
Crescent wrench 6
Flashlight
Volt/ohm meter (both AC and DC)
Continuity tester
Amprobe
Slotted screwdriver
Slip joint pliers
Marking pens.

194 = Wotion Picture and Video Lighting





index-178_1.jpg
Bullswitches
Abullswitch is a portable disconnect switch with fuses for
ach hot leg. They come in 60-, 100-, and 300-amp sizes, most
often with bladed cartridge fuses. A bullswitch should be put

in every distribution system, usually right after the tie-in or
generator. In some cases you may want it near the set where it
an be used as a master switch to shut everything down.

Feeder Cable
Feeder cable runs from the power source to the distribu.
tion boxes. The real workhorse of the business is £2 weld-
ing cable. Rated at 115 amps, it is compatible with the most
common fuse boxes and distribution boxes (generally 100
amps per leg). It s flexible and easy to work with. On the East
Coast it most often terminates in Tweco or Camlok connec-
tors; on the West Coast pin plugs are common. For larger
service #0 (one ought) and #00 are frequently used. For the
really big jobs, such as a 225-amp Brute arc, #0000 is the
largest size most rental houses carry. These cables all come
as individual wires, in 25-, 50-, and 100-foot lengths. Picking
upa 100-foot length of #0000 is not a one-person job.

Wire Types

Atypical wire coding i as follows: %, 5] 600V (UL). This
dicates that the wire has 3 conductors of #12 wire. ILis type
5] (see chart below), is rated for service up to 600 volts, and is
certified by Underwriter’s Laboratory.

Code Type

A~ Asbestos. Dry use only.

T Dryonly operate atless than 140° under full
curtent load.

F Fixture wire, CF is cotton insulation. AF has
asbestos insulation, SF is silicone insulation

R Rubberorneoprenc.

S Appliance cord, stranded conductors, cotton

between wire and insulation, rubber outer
jacket. S is rough service, 5] is more lexible and
is for lighter service, SV is for light service.
SP Lamp cord
SPT Lamp cord, plastic insulation
X Very tough, heat- and moisture-resistant.
H - Higherload current temperatures, up (o 167°F.
_HH  Up to 190°F load current temperature.
N Jacketis nylon. Gas- and oil-resistant,
-0 Neoprene jacket,
W Wetuse,
UF Underground feeder. Moisture-esistant.
USE  Underground service entrance cable. Moisture-
and heat-resistant.

®

©
FIGURES3 (a) Alunch bor.
Agangbox. 4 A four-vay.
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FIGURE 109 Block,ght, rehearse,
Shootthe standard methodology
15 notonlyefficient, but s also

2 safeguard againstchaos and
confusion.

during the shoot day can be a disaster. Pin down the AD on
asafe location. If there is more than one truck, try to keep
them together.

Staging

Arrive early and stake outa good staging area before other

departments take out all the good ones. You will need room

toline up all the cquipment in an orderly fashion so
can be reached quickly You will need room to line up lights
and stands so they can be grabbed quickly. Depending on
how the day is expected to run, it may be efficient to leave.
some items on the truck, but every shoot s different.

The Generator

Finding a parking place for the generator is even more crit
cal than staging the trucks. A generator should be as close as
possible in order to minimize time-consuming cable runs.
and voltage drop. On the other hand, even blimped genera-
tors make some noise. And if you are shooting sound, you
will want to keep the genny back far enough to minimize
sound problems. You will probably want to have the genny
operator fire up the engine as soon as possible fo allow time
for warming up before applying a load. Voltage output and
crystal sync must be checked at the beginning of the day and
monitored periodically

Cabling

Awell-thou
make an enormous difference in the day. It should be as.
direct as possible, but it should not go any place where it
might appear in 4 shot—this is imperative.

Likewise, it should cross the path of traffic as ltte as
possible, particularly with respect t the dolly, stands on
wheels, and so on. 1tmay be necessary to fly it to keep it out
of the way of vehicles or dolly traffc. Sash cord s used (o

tie it off o beams, highboys, the truck, or whatever is
available.

Asthe cableis run out, it is checked for proper color coding
and adjusted if necessary. A quick visual check of connectors
is agood idea. Then the neutrals are taped and distro boxes
orlunch boxes are plugged in. The second tests each hos for
proper voltage and marks the boxes if AC and DC are being
mixed,

-out cable run from the power source can

The Process

Rough-In
Based on previous plans, the DP and gaffer might know

‘some things about where they want the lights. As soon as

they can, they start to rough-in. This is not really lighting; itis

198 = Wotion Picture and Vdeo Lihting
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FIGURE 122 A dimmer system
controls Kino Fo unitsfor  farge:
blue screen shor. (Photo courtesy
of Kino o, Inc)

dimmer will reduce only a small amount of the output, You
won't be able to dim all the way down—a dummy load may
be necessary to operate.

‘Auto transformers were the next generation of dimmers.
‘They operate as variable transformers and alter the voltage.
‘They don't have to be loaded to capacity and don't gener-
ate excess heat, but they do operate only on AC. Known as
“variacs” (for variable AC), they are stll standard equipment,
particularly in the 1K and 2K sizes.

For larger applications, silicon-controlled rectifiers are
used. Known as *SCRs,” these are electronic devices that are
small, quict, and relatively low-cost. They can be controlled
remotely by dimmer boards, which means that the dimmer
packs can be near the lights. This saves cabling, since only a

mall cantrol cable needs to run from the board to the dim-
mer packs.

Tabl 121
e LampColorshift  CCTDhection  Degrasof
shitt
Tungsten Orangered Lower arked
Florescent Natdicemie Negible Negliole
Melbaide B Higher Drasic
Mercury N discemsle Neglgible Negligiole

Dimmer Systems On The Set
Itis increasingly popular to run entire sets from a central
umer board. While this calls for additional cabling, it has
enormous advantages in speed and efficiency. This s always
a premium on a working set, especially when many lights are
somewhat remate or difficult to reach, rendering it harder
to make quick adjustments in level. Since a dimmer board
makes it possible to radically alter the balance of the load, it
s often a good idea to run a double-size neutral cable as an
imbalanced load on the hot legs sends more amperage back
on the neutral

Working with Strobes

‘There are several types of strobe lighting for cinematogra-
phy, the most widely known being Unilux. Clairmont Camera
also has strobe units that are widely used. Frame rates of up.
0 500fps are possible. The strobes are fired by a pulse from
the camera, which signals when the shutter is open. Any
‘camera that provides such a pulse is compatible with the
system. In some cases, a pulse contact is added o a moving
part of the camera, and this provides the sync signal.

218 = Wotion Picture and Wdeo Lighting
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« neutral density flters
< aim (spilling the beam)
« switching off bulbs in multi-bulb units (soft lights)
The aliernative is to control the power input to the light
with dimmers. The advantages are

«fine degree of contral

« ability to control inaccessible units

« ability to look quickly at several different
combinations

« ability to do cues

« ability to preset scene combinations

« ability to save energy and heat buildup by cooling
down between takes

The disadvantages are

« lights change color as they dim

« somelights cannot be dimmed, particularly some
HMIs

«  necessity of additional cabling.

SCR dimmers do not alter the voltage, They work by
clipping the waveform so that the voliage is heating the
filament for a shorter period of ime. The result is that the
output of this type of dimmer cannot be read with an
ordinary voltage meter. Only aVOM that reads root-mean-
square voltage (RMS), such as the high-end Fluke meters,
will work—there must be aload to read the output. The
shorter rise time can sometimes cause filament sing and
create RF (radio frequency) and AF (audio frequency) noise.
‘The RF interference can be transmitted back along the power
line and cause problems, particularly for unbalanced high.
impedance sound systems. In most cascs, with
properly grounded audio systems, there should be no
problem, but a portable radio can be used to test,

When using an SCR dimmer with a generator, the genny
must be frequency-controlled—the loss of syne will cause
ficker. Also, since most dimmers are voltage-regulated, rais-
ing the voltage of the generator will not inerease the outpu,
An anomaly of these systems s that the neutral load can, in
some cases, be higher than the hot leg,

SCR dimmers are basically theatrical cquipment, so their
connectors will often not be compatible with the rest of your
equipment. As  rule, the outputs will be theatrical three-
pin connectors, either 60amp or 100amp. It is important to
order adaptors compatible with your plugging system.

The first dimmers invented were resistance units. They
aperate by placing a variable resistance in the power line.
“The excess energy is burned off as heat. esistance dimmers,
which are sill available up to 10K, are heavy and clumsy, but
cheap. The major problem with resistance dimmers is that
they must be loaded to at least 80% of their capacity in order
(0 operate. I you puta 5K on a 10K dimimer, for example, the
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7657 (3 A detal o the goalpost—1wo pipe clamps hold the.
Speedall luminum pipe. (3 Asidearm i used o ig the Mole Bax o
the Speedral () Two highboys and a piece o Speedralre used to g &
goalpost to support a Biax ight. This type of rigging viould be done by
the grip crew n collaboration with the electricians,

1

®

material. Originally, of course, it was real ilk, and still s if
you order China silk. More often, the silk is made of white
nylon, which is easier to clean and doesn't turn yellow as
dily: ilks soften the light and reduce it by about 2 stops.
There i also a much lighter diffusion %,-stop silk that
reduces the light by about ,stop—go figure.

Butterflies and Overheads

Permanently mounted silks are seldom larger than the
standard 4 x 4", Six-by-sixes are called butterflies. They
come in breakdown frames which are assembled on site and
the covering s stretched and secured with ties.

Larger ilks are called “overheads” and come in the standard
sizes 8’ % 8',12' x 12/, and 20° x 20', commonly called 8 by,
12 by, and 20 by. The frames are transported disassembled
with the covering off, Also available are 9 X 12/, 20" X 40/
and 30" 30', and even 40' x 10", Butterflies (6 % 6) can be
flown on one stand (usually a highboy).

Large frames are flown on highboys. The critical factor in
flying a 20 by is knowing that it requires sufficient area o
drive a sailboat at 12 knots; it can be powerfull Use extreme
caution when a large silk s up. Don't fly a silk without an
adequate size erew of knowledgeable grips.

Gilpology * 181
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F1GURE 114 Common incandescent
‘Hlament forms Courtesy Genaral
lectric)
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‘Tungsten-halogen bulbs operate on  gas eycle that works
o redeposit the evaporated metal back onto the filament.
As the tungsten atoms leave the filament, they chemically
combine with the fodine and bromine gases in the bulb.

The resulting tungsten halide migrates back to the filament,
where the very high temperature decomposes it back into
tungsten, iodine, and bromine.

“The halogen cycle willfail if the lamp is operated below
250°C. Ifoperated for a prolonged period with a bulb wall
temperature of less than 250°, blackening may occur, with a
loss of output and a reduction of lamp life, Obviously, dim-
‘ming the light may result in an operating temperature lower
than this limit, but f the lamp is dimmed to low levels, the
evaporation of tungsten is also minimized and usually there
s no problem. In an incandescent lamp a 1% change in volt-
age results in a 3%,% change in output.

Enclosed Metal Arc: HMI

HMIs generate three to four times the light of tungsten—
halogen, but consume up to 75% less energy for the same

Ughing
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FIGURE 5.4 @ The vectarscope
displayand () the color wheel.
Most representations of the color
wheelin thiscontext begin with
0°at the 300 position. This s as
the representation of colorasitis
manipulated in the matrix menus

ofHD cameras.

o1° Magenia

7B

®
525 lines, but for clarity we wil discuss single-line display).
As this single trace ross the screen, it records the
relative brightness of the picture information. IUis exactly the.
same as a series of spot meter readings across the set from
left o right in a straight line. Totally black areas in the picture.
will show up on the monitor as 7.5 units. Bright areas will
record s 90 o 100 units or more. Where the pict

100 IRE units, the video signalis overloaded. Video engineers
will llways try (0 keep the signal under 100 units. In some
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average reflectance of the normal world. Clearly itis not the
average reflectance in a coal mine or in the Sahara at midday
butin most of the rest of the world it is a easonable working
average. This gives us a solid ground on which to build. In
fact, it is the standard on which incident meters are built, As
you recall, in the introduction to incident meters we noted
that most incident meters, when set for film speed and shut-
ter speed, read out directly in flstops.

How do they do this? How can they know if we are photo-
‘graphing diamonds on a white background o a chimney-
sweep in the basement? They dont know; they just assume
that we are photographing a scene of average reflectances,
that the diffusing dome averages the light, and that the
meter calculates the f/stop needed to photograph the scene
for good exposure based on these assumptions. More simply
if we are photographing a card that is exactly 18% reflec-
tance (2 photographic gray card) and we read the light with
an incident meter and set the aperture (o the stop the meter
indicates, the print willin fact, come out to be Zone V.

“Try this experiment. Set a photographic gray card in even,
uniform light. Read it with a spot meter and note the f/stop
the meter indicates. Then read the light with an incident
meter. The readings should be exactly the same. If they e
not, have your meters checked. Now try a reverse experi-
ment. Read a uniformly lt scene with an incident meter and
hotice the indicated stop. Now take the spot meter and read
various parts of the scene until you find something that the
spot meter indicates as the same {/stop. You have just found
aZoneV subject brightness.

Now photograph the scene with a black-and-white Polaroid
orwith black-and-whit film. Compare the Zone V subject
with the gray card: they should be roughly the same. This is
the simple key that unlocks the world of exposure control:

« an incident reading,
+ anaverage 18% reflectance,
* aspotmeter reading of a gray card, and
+ Zonev
are all the same thing looked at from a different perspective.
‘Asa result, you have many different ways to read the expo
sure of a scene and areive at the same result.
* Youcan read it with an incident meter.
+ Youcan place a gray card in the scenc and read it with
aspotmeter.
+ You can find something in the scene that fs Zone V and
read itwith the spot meter,

Let's think about that last one, because it really points us in
awhole new direction. It depends on your making a certain
judgment. You have to look at a scene in the real world of
color and decide that it s about Zone V or middle gray. (It
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a special beauty or be intrinsically pleasing in ways most
people recognize intuitively. The notions of balance and
resolution are implied in color harmony. Harmony refers

0 clear relationships based on divisions of the color wheel
Some examples of color harmony follow:

« Monachrome color harmony—This refers to.a
harmony of tones of all the same hue but at different
values and intensity (e.g. tints and shades of blue).

« Analogous color harmony—This is a harmony of hues
elose (o or touching one another on the color wheel,
although of different values and intensities (..,
yellow-green; green and blue-green; or vellow, green,
and blue)

« Triadic harmonies—These harmanies are based on
groups of three colors more or less equidistant from
one another on the color wheel. The three primary ot
the three secondary colors form triadic harmonies,
butany group of chree will serve, if they are evenly
spaced around the color wheel,

« Complemeniary harmonies—These harmonies
involve the pairing of any (wo colors that sit opposite
each other on the color wheel (e.g. red with green,
vellow with violet)

« Split complementary harmonies—These harmonies
group a color not with its complement, but with the
pair of colors adjacent to its complement (e.g., yellow
with red-violet and blue-violet, blue with yellow-
arange and red-orange, red with yellow-green and
blue-greer

« Discord and discordant colors—Colors can be
mismatehed or outof harmony, often referred to as
clashing colors. This happens when a grouping of
harmanious colors is placed next o a color outside
the harmony:

Interaction of Color and Visual Phenomena

All perception of color is based on an interaction of color.
One color cannot be seen unless it has others around it
Scientists have put individuals in a raom painted in one.
color. The subjects could not distinguish what color the
room was; instead, they saw white. Only when another color
was introduced to the environment were they able o see.
color. More important is the understanding of how color
changes when surrounded by or touching other colors.
‘The effect of simultancous contrast s greatest at the edges
between colors or on patte

Degradation of colors is one color adjacent (o another
color, giving a tinge of its complement to the other color.
‘Therefore, two adjacent complementary colors brighten
each ather. Therefore, noncomplementary colors will have
the opposite effect. A vellow next to a green il give the

ns of small scale.
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you are using, These should be on stands with barndoors,
scrims, snoots, and diffusion attached.

While shooting, the gaffer and electricians stay alert for
changing conditions, bulb burnouts, etc.

Procedures

As the gaffer calls for a light the procedure is generally this:
an electrician goes to get the light and the best boy brings
power o it with a single, Bates extension, or whatever is
appropriate. If necessary one of the group passes on 1o the.
arips any required rigging, bagging, lagging, or ladders

The most important part of this process is communication.
As the crew is set in motion, they announce what they are
doing; for example, the third calls out “Deuce flying in” while
the second says “Bringing power (0 you.” The reason for this
is 10 ensure that no task is duplicated (there is no more obvi-
ous praof of an amateur crew than watching three ansious-
to-please electrics run—allin unison—for the same light),
and the gaffer and best boy know that all the bases are being
covered.

‘When bringing a light o the set, it must be complete;
never bring a lig
Diffusion and clothespins should come with the light or be
readily available-
bring snoots, gel frames, etc. If the gaffer call for a single
scrim, don't go up the ladder with just a single scrim. Take
the whole set with you; he may change his mind. The same
goes for electrical equipment. If you need a stinger on the.
other side of the set, why not take o o stay ahead of the
gamet

Scrims should stay with the ligh
boxes if passible. Time permitting, a piece of each standard
diffusion and gel can be precut and attached to the light
Cut the gel large enough o fit outside the doors; it can be
trimmed down to fit inside.

o the set without barndoor and scris

anticipate. If called for (or anticipated),

with scrim clips or scrim
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GURE4.13 Intimate room scene.

Pool Room CU
Figure 4.12d: A close-up from the barroom scene above. At
the climax of the scene, the actor moves close 10 the wi
dows, and we see the real intent of lighting primarily through
the wooden blinds of the windows. This is a good example.
of how the eventual key close-up of the scene shapes the
thinking about how to light the wide shot. Although there

are usually some adjustments o be made when you move o
the coverage, the lighting continuity must remain somewhat
constant. It s important to be thinking several steps ahead
as you light the master, so that it has some chance of working
reasonably well for the coverage as well

Intimate Room Scene

Lighting this scenc was a bit rickier than might appear. Its
an existing room, so the ceiling was low, offering no chance
o hanglights from above. The blocking of the scenc had
them placed right next to the window. Outside was a terrace,
butin most places where you might want to position a light,
it would have been visible through the window.

The solution was to partially close the blinds—placing
them at an angle so the lights were hidden but the light could
siillreach the actors (see Figure 4.13a). It tumed out to be a
perfect angle o give each of them an upstage key that just
reached into their downstage eye, leaving nice deep shadaws
on the downstage side of their faces (sce Figures 1.13b and ¢)—
perfect for the dark mood of this scene. No fill was used
as the chiaroscuro effect of this upstage lighting was fine
with only the ambient bounce from the rest of the room,
Outside the windows: one Baby Junior for each actor. With
an arrangement like this, it s important to check the angle
of the blinds and the lights every time the camera moves and
then adjust them enough o maintain the same lighting look,
but not so much as to interfere with continuity

Here we have a typical problem. As previously discussed,
interesting lighting is most often achieved by bringing it
from the back—getting the lights around to the sides and
behind the actors. Frequently, this placement of lights would
mean the lights are visible in the frame. In this case, they
have even have been visible outside the window when we
went for close-ups from either side. Bringing them through
the blinds gets them where we want while hiding them from
the camera.

Knowing how (o hide lights in the frame is an important
skill. Often it's pretty easy to figure out where you want
lights to come from—the tricky partis figuring out how to
get them where you want, either in terms of rigging them or
hiding them.

72 = Motion Pcture and Video Lighting





index-112_1.jpg
* Adjust the hue control until the cyan and magenta bars
arealso of equal brightness. You can also match either
of them with their sub-bars, Now the four bars—gray,
blue, cyan, and magenta—should be of equal intensity.
‘The yellow, green, and red (which are black in Figure
5.6a) should be completely black.

Once you have set up your monitor, leave it alone unless
the viewing conditions change—by leave it alone, I mean
don'tturn the brightness p just so you can see focus bet-
ter for example. Don'tforget to go through the same process
with your viewfinder. Most professional video viewfinders
are black and white so you will only need to adjust bright-
ness and contrast; however, it s eritical that they be set
properly to color bars.

Camera White Balance

Justas we use film stocks of different color balance and
camera filtration to adjust, in video, the white balance func:
tion compensates for variations in the color range of the
source lighting. White balance is accomplished by aiming
the camera ata pure white surface (usually a white card)
and selecting the white balance function on the camera. The
internal electronics then compensate for variations in color.
Naturally it is essential that the light illuminating the white
card be the same as that in the scene, just as the light on a
gray reference card in film must be the same as it is on the
scene.

Also, as in film, if you are using filters o alter the color, they
must be removed for white balance o their effect will be
erased by the white balance. The white balance function can
also be used to fool the camera. If, for example, you want the.
overall color balance 1o be warm, you can puta cooling filter
(blue) over the lens while doing color balance. The circuitry
will then compensate, and when you remove the flter over
the lens, the image will then be warm, This works for any
color tone you want to add and can be accomplished by
placinga filter over the light illuminating the card just as well
asover the lens

Establishing a Baseline

Video, whether it be analog D (standard definition), DV
(digital video), or HD (high definition),is heavily dependent
on proper calibration of all the equipment. Unlike a film
camera, which is really just a transport system for the film
emulsion (the real imaging device), a video camera s tself
the imaging device. A video camera records the image and
then electronically processes the signal in a number of ways.
‘There are many things that can go wrong, Proper setup is
essential and not merely for the camera.

FIGURE . The Chroma du Monde
test chart by DSC Laborataries

It ey features are two 11-step
crossed grayscales in the middle,
reference colorchips, and in the
center,the Cavi Black—s hole
with biack velvet behind it for
e reference black. On each side
ofthe CaviBlack are two 100 RE
white patches, (Photo courtesyof
DSC Laboratories)
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Extensions

Lines that terminate in Bates, Camlok, o pin plug can be
connected directly into the distro box. Large lights (5K and
above) usually have one of these types of connectors and
go rightinto the box. Smaller units are Edison and go into a
Bates connector, Camlok, or pin.

Ifthe head cable of the light doesn' reach to the bos, there
are several options. To extend out (0 light that hasa Batcs,
Gamlok, pin plug,or other type of conneet, we need sub-
distribution. Bates cables are the most commonly used for
this. For lighter loads (up to 20 amps) we can use single
extensions. A sturdier cousin of the household extension
cord, it consists of a length of %, (three conductors of £12)
with Edison plugs at both ends. It s also called a single,"a.
“stinger;”or a "1,

Avariant of the single s the four-way or plugging box,
terminating in a box with four or five female Edison
plugs.

Planning a Distribution System

“The primary challenge of planning i to get the power
where you need it. The basic trick is to get enough stage
boxes (or whatever distribution boxes you are using) so that
your final cabling to the lights is reasonable.

FIGURE 810 () Balanced and

e -] Pramib i

B e PO Vg

the same principles apply t both
systems. ) Distibution plan for»
studio shoor.
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FURE 427 The White House set
from 2 (Diagram courtesy ofTory
“Nako" Nakanechny)
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Hard/Soft

Relative Size of Source.

The most important factor in the relative hardness/softness
ofalightis the size of the radiating source relative 1o the sub.
ject. The larger the radiating source in relation o the subject,
the more the light tends to wrap around the contours of the
subject, Where a hard light (small source] would create shad-
ows, the large source will reach in and fill them. Hard light is
characterized by the opposite effect; the transitional shadow
area s relatively sharp and abrupt.

~ Difusion
©

)

1GURE3.11 () Hord ight, such as in
this beauty shot, usually depends
onthe light' being in exactly the
right ol rlative to the models
face. (5 The most important thing
toremember aboutsof ght i
thatts the apparent sizeof the
Source relaive o the subject that
determines how soft the ight
(Photo courtesy o Lite Panes Inc)

©

FIGUIE 312 What makes gt soft A ights*soft when i can “wrap” around the contoursofthe sublect, thus
making theshadows indstinct and gradua infllof s a funciion of the eltive sizeof the source, eithr rom
alarge-bounce source or difusion that makes the source appear larger. (3 & source tht s smallrlative to the
subject an't wrap around the contours, () A lrger source and/or asmaler subject allows the iht to wrap thus
creating soter, gentler shadows. ( Difusion makes a gt softr by making the apparent source larger. How
ard ightand soft ght ght the same sphere—the soft gt “wraps" @), which maks the shadows much softer

with gracual faloff o
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9. Whatis the ASA of the film, video, or HD camera?
10 Whatis the slowest lens (usually the zoom) you
ight use?

11, Any high-speed or macro workt

What Tools Do You Have?

What you plan to do with a seene is ultimately shaped by
what tools you have available. What you can do with a 10-ton
lighting truck is substantially different from what you can do
with a minimal lighting kit This is not to say that what you
do with a few small lights is going (o be worse than what you
do with a large array of gear; it just means you have to plan
things differently.

It not just about the lights. What gels and diffusion do you
have? Do you have some practical bulbs? How much grip
equipment s available? What size crew do you have? What is
their level of experience? How tight s the schedule? Except
when you have a generator on the job, the limiting factor is
often how much power is available. Lacking a generator, you
are most often limited to what you can pluginto the wall. In
many cases, there might be only a few 20-amp houschold
circuits you can get to, If there s already some large appli-
ance such as a refrigerator on that line, then what you can
plugin is very limited (and keep in mind that the refrigerator
might not have been running when you tested the circuit)

Once you can geta genny on the job, you are not necessar-
v home free. Generators are expensive, and the larger they
are, the more they cost. When the budge is tight, you might
well be limited to a 100- or 300-amp generator (or even a 4K
putt-putt). This will certainly affect the size and type of units
you can run, thus affecting your overall approach to light-
ing scenes for the day. I¢s all part of what you need to think
about as you develop the strategy for the day

What's the Schedule?

How much time you have is a major consideration. It is
determined by the schedule, which is made by the assistant
ditector. Gaod ADs will ask the DP how
she needs, but even on large productions, the amount of time
is finite and considerations are nearly always beyond any-
one's control (locations, sunsets, permits running out, etc.)
Uliimately, you will have X amount of time to accomplish
your task. Also, the AD will often ask you, “How long will
it take to light this scenet” This estimate is actually one of
the most important things you will do during the course of
aproduction day. It not a casual question. A lot of things
depend on it—not just scheduling the other scenes, but also
deciding when o put actors “into the chairs” (makeup and
hait), when to plan on breaking for lunch, and so on. Being

uch time she thinks
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FIGUIES1 Acombo hesd ith
both " baby stud anda 11"
juniorrecalver.

GRIPOLOGY

Grip work s an important part of the lighting process. An
understanding of basic grip procedure and equipment is
essential for any lighting professional. This chapter covers
the tools and equipment of gip work, standard methods,
and general set operating methods.

Whatis a grip? Grips do many jobs on a film set they set
up and push the dolly; they handle cranes and all rigging,
including hanging ights from a wall,over the side of
cliff, or on the front of a roller coaster—anything that goes
beyond simply placing alight on a stand or on the floor.
‘They also handle any lighting control devices (such as nets,
flags, and silks) that are not attached o the light. Anything
that actually is attached to the light, such as diffusion clipped
on with C-47s, is done by electricians, Thisis the American
system; in most other countries, alllighting control is done
by the electricians.

Definitions: Baby means a fy-inch stud on a light or pin
n a piece of grip equipment or female receiver. Junior and
Senlor efer to 1/-inch stud or female receiver. Other
standard sizes are Y, %, and ¥, inch, These plus the % inch
are all found on most standard grip heads.
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FIGURS 217 () The complete Joker
system inclucing the balst and
accessores (b AChinese lantern
tigged on a -stand.

®

the light; that is,the narrower the beam. For example, the
Aeinch unit has a field angle of 45° while the 8 X 16 throws.
abeam of just 6"

“Sungun’ is a generic name for any handheld portable light
that runs off  battery belt. Both tungsten and HMI versions
are available. They can be homemade with 12-volt lamps,
but commercial sunguns typically have 30-volt battery
belts, which last longer. Tungsten sungun units generally go
through batteries quickly; HMI units tend to last longer on a
battery, They are frequently used as a bit of eyefill on walking
shots or just a bit of il for quick shots

Softboxes

Shooting a light through a large diffusion frame is not
ficult; however, it often requires flags on both sides and per-
haps above and below. Softboxes, such as the ones made by
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FIGURE65 A ypicalcolornegative.

resultin a positive image, but this is not commonly used in
motion picture applications. It is a negative in the sense that
itis darkest (has the highest density of opaque slver atoms)
in the area that received the most light exposure. In places.
that received no light, the negative is clear.

Color Negative

Color negative s basically three layers of black-and-white
film, one on top of the other (Figure 6.5). The difference is
that each layer is treated with a different spectral sensitizer
S0 thatitis receptive to a different band of the spectrum.
These translate roughly into red, blue, and green.

= With color film, the development steps use
reducing chemicals, and the exposed silver halide
grains develop to pure silver. Oxidized developer
is introduced into this reaction, and the oxidized
developer reacts with chemicals, called couplers,
in each of the image-forming layers. This reaction
causes the couplers (o form a color, and this color
varies depending on how the silver halide grains
were spectrally sensitized. A different color-forming
coupleris used in the red-, green-, and blue-sensitive
layers. The latent image in the different layers forms a
different colored dye when the film is developed.

* The development process is stopped either by
washing or with a stop bath.

* The unexposed silver halide grains are removed using
afixing solution.

« The silver that was developed in the first step is
removed by bleaching chemicals. (Note: it s possible
o skip this step or reduce it 5o that some of the
silver remains in the negative. This is the basis of

“skip bleach” or ENR processing, which s discussed
elsewhere.)

* The negative image is then washed (o remove as mu
of the reagents and reaction products as possible. The
film strips are then dried.

Unlike a black-and-white negative, a color negative con-
tains no silver with the exception of those treated by the
special processes referred to above and known as "bleach
bypass.

‘The end resultis a color negative in the sense that the more
red exposure, the more cyan dye is formed. Cyan is a mix
of blue and green (or white minus red). The green-sensitive
image layers contain magenta dye, and the blue-sensitive
image layers contain yellow dye.

The colors formed in the color negative film are based on
the subtractive-color formation system. The subtractive
system uses one color (cyan, magenta, or yellow) to control
cach primary color. The additive color system uses a
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1GURE 211 () Ruby 7 urits
and 12K HMIPARS lighta e
dayexteror. (4 The Ruby 7—a
focusable mult-PAR uni, (Photos
courtesy of Luminaria, nc)

)
FIGUIE212 (3 The Ruby 7 going
through a4 x 4'dffusionand
alarge muslinona music
Video. Note that the muslin s
T boned_—mesning there i+
onlya standinthe centerand
only one piece of the framels
used. (8 A DeSist 12K HMIPAR.

@

collimated, the cone light s much smoother and prettier
than a studio soft. With a showeard collar and some dense
diffusion, the conc light s one of the most attractive beauty
and product lights, and the smaller ones are quickly flown
for a soft backlight. Cone lights come with dots that shield
the bulb from the hard direct light and double shadows cl
acteristic of open-faced lights. For extra punch when going
through diffusion, the dot can be pulled.

Space Lights

The space light is almost always hung from overhead. It
consists of 6 or 12 naok lights with a silk “skirt” and some-
times a bottom silk panel. It s like a huge lantern: it provides
asoft overall ambient glow: A frequent use is to provide an
verall ambient il for very large stage sets.

Uighting Sources ® 23
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FGUTE43 The fire effect was.
provided by threefre rig. These
are. Mighty Mole a Baby-Baby,
and a Micke Mole on  triple
eadir vith all lights run through
athree.chanel fickerbox.

See Figure 4.4 fora closeup of the
freig

0 take. Second, itis controllable; the operator can actually
dial the flame up and down, thus regulating exposure and.
balance with some accuracy. Care must be taken to check
exposure frequently, however, as the flame gets lower and
the pressure in the propane tank decreascs.

In the scene in Figure 4.1, a circular flame bar s placed in
the stone ring and the gas line is buried under the dirt.

The second part of the flame is compressed fireplace logs.
These burn longer and more consistently than real logs and
provide a bit more of a real campfire look than the flamebar
alone.

Flicker Effect

A convincing fire effect s not difficult, but it is often done
wrong, Firstof al, it cannot be done with a single light. It
cannot be done by wrinkling aluminum foil or flexing a
reflector. These merely result in a hotspot that unconvine
ingly “waggles” across the scene,

Observe a fire sometime. One thing you will notice is that
the shadows on the wall dance around. This is because, as
the individual flames rise and fal, the light source fself
moves around and up and down. This effect can only be
duplicated with at least three sources that flicker on and off
randomly.

Aflickerbox s the best way to achieve this, but it can also
be done with individual dimmers, a programmable dimmer
board, or hand squeezers. For this production a three-
channel flicker generator was used. This provided the
capacity to make each light on each ri flicker ata different
and with different high and low points. The differe
between the highest point of flicker and the lowest point
important for exposure readings and also for believabiliry.
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Stage Rigging

In this scene from X-Men (Cerebro, Figure 4.25), units are
vigged from the gid. In the case of the ring of 10Ks, they are
rigged on a eircular truss that is suspended from the grid. A
Ruby 7 with a skirt is bung directly above the actor.

Grips handle this type of rigging, with assistance from the
electricians when it comes 1o actually hanging the un
Electricians then wire up the units (in this case to the dim-
mer system) and focus the.

Figure 1.27a,b: the scene as it appeared in the film,

Large Night Exterior

Alighting diagram for the night exteriors of the village in
the film The Brothers Grimm (Figure 4.26), as done by Tony
Nako, who for this ilm was dubbed Chief Lighting Dude by
dircetor Terry Gilliam. The large units were the Storaro series.
oflights, most of which use 26-volt ACL globes, which are
aireraftJanding lights and very punchy. Some were placed on
lifts and some worked on the ground. Having so many units
placed at such large distances makes it especially important
o have them all on dimmers for centralized control.

In addition o lighting placement, this diagram also details
power distribution and placement of dimmer packs, which are
the actual dimmers controlled from a central dimmer board.

The Storaro lights were invented by cinematographer
Vitorio Storaro. They are:

Jumbo = 16-28-volt ACL globes

Concorde = 31-28-volt ACL globes.

Tornado = 61-28-volt 1000-watt PR3 bulbs

Dakota = 8-PAR6 globes

Complex Stage Set

For the opening sequence of the second X-Men mavie, alarge
set of the Oval Olfice and West Wing corridors was built in a
sound stage. A bigset ike this natarally requires a complex
lighting design and extensive control. With lots of actors and
crew standing by and the enclosed nature of the set, baving
electricians run around dropping scrims or having the grips
setnetsis aut of the question. The only feasible solution is
10 run allthe lighting on dimmers. Naturally this involves
considerable extra cabling—rather than just running power
from the electrical source directly to the light, it is necessary to
Fun power to the dimmer racks and then to the lights. There is
extra expense involved as well, but for a large production the
savings in time more than makes p for the cost and labor,
See the appendix for a sample of a lighting order for a large
feature film involving dimmers

Basic Scene Lighiing * 85
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FGUTE 123 Spacelghts create an
amblent base forasnorklerig shot:
Some Source Four lekos add the
ighlights. Macto and snorkle shots
almost ahways requite a high fstop
an thus mustbe it 0 farly

igh evel. (Photo courtesy o Mark
Weingartner)

ratios greater than 110, exposure compensation is necessary.
The formula s

f/stop determined by light meter

Shooting stop =
EeR 1+ magnification ratio

Example: Meter reading s /8. Your reproduction ratio is 122
or Y, size. The calculation is 8/(1+.5) =5.3.

Depth-of-Field in Closeup Work

There are many misconceptions associated with macro-
photography: perhaps the most basic is that wide-angle
lenses have more depth-of-field. Frequently, this prompts
the DP who is having a depth-of-field problem to ask for a
wider lens. Sorry: it doesn't help,

Depth-of-field is a function of image size, not focal length
Yes, it is true that wide-angle lenses have more depth-of-
field—a ook at any depth-of-field chart confirms this. The
problem is that once you have put awider lens on, you still
want the same image you had before, and in order {0 accom-
plish this, you must move the camera closer (o the subject.
Once you do this, the depth-of-field is exactly the same as it
was before, since focus distance is also an important deter-
minant of depth-of-field.

“The important aspects of closeup photography are:

« Depth-of-field decreases as magnification increases.

 Depth-of-field decreases as focus distance decreases.

* Depth-of-field is doubled by closing down the lens.
twostops.

Lighting for Extreme Closeups
There are two basic considerations in lighting for extreme
closeups. The firstis that, owing to extremely small
depth-of-field (which is inherent in close focusing) and the
need to stop down for improved optical performance, very
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213" JEM Paper Lantern Harp and Ball

215" JEM Paper Lantorn Harp and Ball

422" JEM 1000 watt Mz il

430" JEM 1500 veatt Mz sl

219" JEM Bug Light Grid Ball

A—tin Space Lights

1—Twesrie Chimera Ring—Exta Small Quartz lus
wisoft Eggcrate

1K Baby Chimera Ring—Small Quartz Plus 8ag
wisoft Eggerate

11K Rl Head Chimera Ring

22K Baby Chimera Ring—Smal| Quartz Plus
wisoft ggcrate

22K Blonde Chimera Aing

25K Baby Chimera Ring—Medium Quartz
Plos wiSoft ggerate

10K Baby Chimera Ring—Hedium Quartz
Plos wisoft Eggcrate

2575 Hill P Chimera ing

21200 HiMi Par Chimera Ring

12500 HM Par Chimera g

1K HIMI Par Chimera Ring.

16K HII Par Chimera Ring

5100 Pepper Snoot

2 Tweene Snoot

2 Baby Baby Snoot

2—Baby Junior oot

2—Baby SKSnoot

1—Baby 10K Snoot

caste
5—100"4/0 CAM [Camlok connectors]
550" 410 CAM

10100 200 CAM
550" 210 CAM

12-50' 215 CAW Banded (Thre-Phase)
206" 410 CAM Jumpers

T2—ale CAM to Lug adapters

12— Female CAM to Lug adapters
Ml CAM Suicde adapters
—Female CAM Suicide adapters
Ml CAN to Female Pin adapters
8—Female CAM to Male Pin adapters
24CAM Sof Three-fers

12— CAM Ground Sauics
4—600-armp Pin through CAM Distro Box
8—100-amp Lunch Boxes
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4—100-amp Gang Bores

4—60-amp Gang Boxes.

B 100-amp M Bates 0.2 100-amp F-Sates Splts

B 100-amp M- Bates o 2 60-amp -Bates Spls

4—80-amp M.ates to 2.60-amp F-ates Splts

12100-amp M-Bates toF-CAM (Reverse Snake Site)

4 100-3mp F-Bates (o M-CAM S-wire (Trpe Snake-
sie)

4 100-3mp F-Bates to M-CAM 3-uire (Sngle Snake-
Bice)

A—220volt M-Bates to F-CAM Pin (220 Reverse
Snake-5ite)

4—220-voltF-Bates o M-CAM Pin 3-wire (220 Snake-
Bie)

5025 Stingers

5050 Singers

550" 220-vol Bates

625" 20-volt Bates
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2025 Stingers
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225" 20-vol Bates Extension

650" 100-2mp Bates Extension

425 100-amp Bates Extension

450" 60-amp Bates Extension

225 60-amp Bates Excension

T2—Cable Crossovers

GENERATOR
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FIGUREGT3 A spot meter—a
specialized form of reflectance.

FIGUEE 614 Anincident meter.

sources falling on the subject. In practice, many people use
their hand to shicld the backlight off the reading and use
combination of hand shielding and turning the meter to read
the backlight and sometimes the key,fill,side lights, and
backlights separately.

‘The classical practice, however, is to point the hemisphere
directly at the lens, climinate only the backlights, and then
take a reading exactly at the subject position. Reading key,
fil, and backlight separately is, in fact, only a way of detc
mining the ratios and looking for out-of-balance sources.
‘The actual reading, which wil determine the aperture set-
ting, is the averaging one. Later we will look at applications
which go beyond the simple classical approach and are use-
ful in dealing with unusual situations. Most meters that are.
used with the diffusing dome also come with a flat diffusing.
plate, which has a much smaller acceptance angle (about 43"
t055") and has a cosine response rather than an averaging
‘one. This means that the angle of the light falling on the
plate has an effect on the reading, just as it does in illuminat-
inga subject,

The flat plate makes taking readings for individual lights
simpler and is also useful for measuring illumination on flat
Surfaces, as in art copy work, animation plates, etc. Incident
meters are generally also supplied with a lenticular glass
plate which converts them (o wide acceptance-reflectance
meters. These see lttle use on most sets as they have very
wide acceptance angles and it s difficult to exclude extrane-
ous sources from the reading.

For the most part,incident meters are set for the film speed
and shutter speed being used (either electronically or by using
slide-in plates) and then read out directly in f/numbers. Some
‘meters have an alternative mode which reads foot-candles
directly; the user is then able to caleulate exposure separately.
This is usefulifthere is no side for the EI being used.

The Reflectance Ms

Reflectance meters read the actual luminance of the sub
ject, which is tselF an integration of two factors: the light
level falling on the scene and the reflectivity of the subject
(Figure 6.14),

On the face of it this would seem to be the most logical
method of reading the scene, but there isa catch. Simply put,
aspot meter will tellus how much light a subject is reflect-
ing but this leaves one very big unanswered question: how
much light do you want it o reflect? In other words: incident
meters provide absolute readouts (F/stops) while spot meters.
provide relative readouts which require interpretation. While
most spot meters were formerly calibrated in exposure value
(EV) units, some of the new electronic spot meters provide
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FIGUESA (3 Asinglegripnet,a
double, sk and soid (or ).
These are 16 % 24 nches.

(80 Variows sizes of flgs,cutters,
and empty frames. 0 Grps handle
any sortof lighting control hat
¢ not ttached to th fgh,such
asthis 4 x &' ik creating a soft
fightor the model

Flag Tricks
“The most basic rule about flags is that the farther away the
flag s from the light source, the harder the cut will be—that
s, the sharper the shadow will be. This is why flags are such
an important adjunct to barndoors. Being attached to the
light, barndoors can't be moved away from the light, and
there is limit to how sharp a cut they can produce. The flag
can be moved in as far as the frame will allow, making the
cat almost infinitely adjustable. For the sharpest cut ofall,
remove the fresnel, usually by opening the door of the light.
This makes it sharper because the bare bulb is a sm
Source than the fresnel lens,

The more flooded the light, the sharper the cut. For razor-
sharp control of light (and for harder shadows) the light
must be at full flood. The more spotted a light i, the softer
the shadows will be, and the harder it i to control with
barndoors and flags. Cutters are longer and narrower. Sizes
include 10 X 42, 18 48, and 24 X 72 inches.

ller
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FIGURE12 Arc lightsinuse on
an exteror et with aineffects.
hoto courtesy of Mole-
Richardson Co)

sensitive 10 red light. Tungsten lights were almost useless
because of their large component of red.

Another adaptation of contemporary industrial equipment
to motion picture use was the introduction in 1912 of
white-flame carbon arcs, which had previously been used
‘primarily in photoengraving. As with arcs today, these new
units (called broadsides) were characterized by very high
output and a spectral curve compatible with orthochromatic
film. Carbon-arc spotlights were purchased from theater
lighting companies such as Kliegl Brothers of NewYork
(whose name stll survives in the term ieg lights).

Another legacy of Belasco' illustrious career was carried
‘on by a young man who worked as an actor for him, Cecil B.
DeMille. DeMille rebelled against the flat llumination char-
acteristic of the apen-to-the-sky film stages. In the film The
Warrens of Virginia, dircctor DeMille and cameraman Alvin
Wyckoff used a startlingly modern concept: they used sun-
light reflected through windows as the sole source of light

Atthe time, only a few American filmmakers, DeMille,
Edwin Porter, and DW. Griffith's cameraman Billy Bitzer,
fought the stylistic preference for broad, flat lighting, Bitzer
had used firelight effects in The Drunkard's Reformation in
1908, and the next year Pippa Passes evoked the changing
time of day with directional lighting simulating the passage
of the sun. The Thread of Destiny contained scens lit
solely by slanting rays of sunlight and may be the first truly
effective use of chiaroseuro (dubbed *Rembrandc” lighting
byWyckoff).
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Household and Projector Bulbs

Ordinary household bulbs and photographic bulbs also
playa partin film and video lighting. They are used in these
instances:

1. Specially built rigs such as large soft boxes that use
ardinary photographic or household bulbs as the

2. Practicals, such as lamps and sconces, that appear in
the fram

All bulbs have a coded letter designations known as ANSI
codes, coordinated by the American National Standards
Institute. These three-letter codes designate the basic bulb
wattage, configuration, and socket of a bulb, and ate used
by all manufacturers, This ensures that bulbs from dilferent
makers are interchangeable. For example, the ANSI code for
2,000 watt tungsten-halogen bulb to it in a studio baby is
CYX.A 5K bulb is a DPY, and so on.

Practical Bulbs

Practical bulbs are needed for just about any desk lamp,
floor lamp, wall sconce, or hanging light that appears in a
scene. Itis important to order a variety of sizes that will it
these units. Note also that many modern lamps use special-
ized miniature bulbs that are not commonly available

A practical bulb kit is a must on any production that
involves on-camera practicals. It is common practice
for any company to have  box of bulbs always available.
(Al of these bulbs are medium screw base, which is the most
common sacket in houschold lamps, sconces, and ceiling-
mounted lamps, followed closely by the smaller candelabra

base.) Bt s
One of the most important things (o understand about FIGURE 119 (6 SED (spectal

household and photo-flood bulbs is that they come in differ-  energy disrbution) of a ool

entsizes. The fiddles of many table or floor lamps may not  white fluorescen. 5 Warm white

Auorescent SED. 0 Warm white

be lrge enough to accommodate a arge 200-watt houschold  forescent SE0.(0

bulb, which is an A-23. A BBA, on the other hand, is an A-21
bulb and measures only 4'%,, small enough to fitin most
lamp housings.

Other popular bulbs include the 211, 212 series of enlarger
bulbs. These feature a special bonded ceramic coating for
even and soft light. The 211 s 75 watts, the 212 is 150 waits,
and 213 is 250 waiss;all are medium screw base,

Fluorescent Tubes
Not surprisingly, fluorescent bulbs work on the principle of
fluorescence, which was discovered by Sir George Stokes in

1852. Alexandre Bequerel used the principle to develop the
first fluorescent tube, which is not much different from

Lamps and Sockets % 209
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* Afterkilling the power, open the lens and check the
micro-switch that contacts the lens hausing. Make
sure itis operating properly and making contact,
Wiggle it, but dont be violent—the light won't operate
without it.

« Ifthatfail, ry another header cable. If you are
Funning more than one header to a light, disconnect
and try each one individually. Look for broken pins,
garbage in the receptacle, eic.

« Check the power. HMIs won't fire if the voltage is low.
Generally, they need at least 108 volts to firc. Some
have a voltage switch (110, 120, 220); be sure it in the
right position.

« Try the head with a different ballast and vice versa.

« Letthe light cool. Many lights won't do a hot restrike
but some have a special hot restrike function, which
sends a higher starting voltage to the head,

Care and Feading of HIs

* Always ground the light and the ballast with appropriate
grounding cquipment.

= Check the stand and ballast with a volt obm meter
(VOM) for leakage by measuring the voliage between
the stand and any ground. A few volts is normal, but
anything above 10 or 15 volts indicates a potential
problem.

« Keep the ballast dry. On wet ground, get it up on boxes
or rubber mats.

« Avoid getting dirt or finger marks on the lamps.
Ol from the skin will degrale the glass and create
a potential failure point. Many lamps come with a
specal cleaning cloth.

« Ensure a good contact between the lamp base and the
holder. Contamination will increase resistance and
impair proper cooling.

Xenons

Related to the HMI (they are a gas arc with a ballast)
Xenons feature a polished parabolic reflector that gives them
amazing throw and a near-laser beam collimation. At full
spot they can project a tight beam several blacks. They are
tremendously efficient with the highest lumens-per-watt
output of any light (partof the secret is that there isn't much
spread, of course). They currently come in four sizes, 1K, 2K,
4K, and 7K. There is also a 75-watt sungun unit. The 1K and
2  110- and 220-volt models, some of which
an be wall-plugged. The advantage is obvious: you have
achoice between a high-output light that can be plugged
into a wall outlet or a small putt-putt generator. Be sure to
check with the rental house, as some units have Camlok or
ather type of feeder connector. The 4K and 7K xenons are

amits come
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Day Exterior

This day exterior needed a good deal of il for  fairly
shadowless ook, both to counteract the harsh midday sun
and also create a bright cheerul feel, Two 12/ 12" silks on
one sde have two 6K HMI PAR for a ey and two 12K HMI
fresnels provide soft sde light.

FIGURE 415 A cay exteror
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FIGUREG.11 Changing exposure.
shits the mage up and down the
curve: too much exposure pushes
Lol the shoulder,and too e
crushes tntothe toe.

L Correct exposure exposure
T Motenoughexposure

of the curve: even the darkest shadows will eproduce as
‘middle gray tones. Graphically, overexposure appears as a
shiftof the subject brightness range (Iog F) to the right. (In
effect we are making the scene values brighter by opening,
up the aperture.) Here we see that this overexposure places
the scene values too much in the shoulder. Some informa-
tion s lost n the flat part of the shoulder: lost, because the
ferences of scene brightness values result in a lack of
change in the density of the negarive.

Furthermore, because everything s shifted to the ri
‘none of the scene values falls in the toe of the curv
will be no deep black values at allin the final print, even
though they existed in the original scene. Underexposure
is shown as a shift of the log F values to the left. Here every.
subtle nuance of the high tones will be recorded because
they fallin the straight-line portion of the curve. But at the
dark end of the scale—trouble. The dark values of the scene
are mushed together in the toe. There s litdle differentiation
‘among the medium gray values, the dark gray values, and
the black shadows: n the final print,they will all be an
undifferentiated black hole. The shadows willreveal no
detail,

“Correct” Exposure
“Correct” exposure, then, is essentially the aperture
seting that will best suit the scene brightness range (the.
horizontalais: log E) to the characteristic curve of the.
imaging medium, What is needed is o slip the scene values.
comfortably between the toe and the shoulder. A typical
scene with a seven-stop range oflight values fits nicely on
the curve if we place the exposure exactly in the middle. It
is important to remember, however, that correct exposure is
apurely technical thing; there are occasions when you will

114 = Wotion Picture and Vo Lighting
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Tungsten Fresnels
All ngsten fresnel lights are designated by their bulb
size (2K, 5K, ete.) and come in two basic flavors: studio and
baby. The studio light i the full-size unit, while the baby is
asmaller housing and lens, which takes advantage of the
smaller bulbs i use today. As a rule—the baby version is
the housing of the next smaller size (for example, the 5K is
similar 0 a studio 2K) with a box that extends farther from
the bortom to house the sacket in a position to keep the bulb
centered on the reflector and lens, Their smaller size makes.
them popular for location work.

The 10K and 20K

For many years the 10K was the largest tungsten fresnl
available; it s still widely used, but the larger 20K is increas
ingly dominant for the kinds of uses traditionally assigned
0 the 10K. The 10K is 110 volts (in the United States) and the.
20K is 220 volis.

stilla popular unit, the 10K comes in three versions:

+ The baby 10K provides high-intensity output with
afairly compact, easily transportable unit with
Livineh fresnel lens.

« The basic 10K, known as a tenner or studio 10K, hasa
20-inch fresnel.

* The big daddy of the group is the Big Eye tenner,
which has a 24-inch lens.

The Big Eye is a special light with a quality allits own. The
10,000-watt DTY bulb provides a fairly small source, while
the extremely large fresnel is a large radiator. The resultis a
sharp, hard light with real bite but with a wraparound qualiy
that gives it a soft ight quality on subjects close o the light
“This is a characteristic of all big lights (the 12K HMI and the
brute arc as well), which gives them a distinctive quality
impossible to imitate.

Note on large lights: Never burn a 10K, 20K, or a 5K
pointing straight up. The lens blocks proper ventilation
and the unit will overheat. Also, the filament will not be
properly supported, so it will sag and possibly touch the
glass. Either condition will cause the bulb to fai, and
overheating may crack the lens. The failure will cost
somebody hundreds of dollars and put the light out of

The 5K

Also called a senior, the baby 5K is similar in size and
configuration to a studio 2K, but has an enlarged box on the
bottom to allow the larger 5K bulb to st with the flament
properly positioned in front of the reflector.

©
URE22 (0 ABIg Eye 10K
6A Mole Baby Jupior (2.
(9 ATweenie.
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FIGURE .10 The primary and
secondary colors arranged inthe.
tracitonsl clor whe,

Magenta

Weight and Balance

The way we see color depends not only on the color itself
butalso on the size of each color area, on the shapes that
contain the color, and on the interaction between neighbor-
ing colors. Darker hues, like darker values, tend to be heavier
looking than lighter ones, yet warm intense colors like yellow
and orange can overpower a darker color.

Transparency and Reflection

Both transparency and reflection tend to lighten color.
‘Transparency is the ability to see through the color to
another under it Reflection on a form as well as transpar-
ency willlighten it.In paint the transparency and reflective
quality of the paint wilaffect the value and intensity of the
color as well; this principle is used in set painting, prop, and
wardrobe—and can affect lighting choices.

Film and Video Colorspace

‘The medium, whether it is paint, television, film, fabric, or
printed matter, also affects the possible range of colors, L.,
the combination of all the possible variations in hue, value,
and chroma that can be achieved in a medium, is referred to
as s color gamut. In monitors and video systems, it is often
referred to as colorspace.

fimcdorgace_Vaeo Coosrece | Color Harmonies and Interaction of Color

Like music, color can be strongly emotive and expressive.
Certain combinations of color, as of sound, seem to have

FIGURE .11 Relative colorspace of
fim and video.
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)
FIGURE 221 (@) Typical fourdaf
barndoors. 5 A set of scrims and
theiscrm bag, Shown here s
a*Hollywood” scimset, which
Incudes two doubles in addiion
03 single, a halfdouble,and =

halfsingle.

)

serim set includes a double,a single, s half-double, and a
half-single. A “Hollywood" serim set has two doubles.

Serims should be kept in the scrim bag or box when not in
use, NOT dropped on the floor or e ying around. Scrims.
and bardoors should always be with the light. Bringing a
light to the set without scrims and barndoors i ike wearing
aT-shirt that says “['m an amateur”

Spacelights and Chicken Coops

Somelights are specificaly designed (o be rigged overhead,
most often from a grid n a studio. Spacelights are large soft
lightsthat create a general soft ambience over a large area
‘They consist ofsix 100D-watt bulbs pointing down into a silk
“skirt” A bottom panel ofslk can also be added. When more
control i desired to keep the light from spilling all over, a
black skirt of duveryne (flame-retardant opaque cloth) can
be added.

‘Achicken caop is. box with several downfacing lights.
‘Iypically they are special bulbs with silver-reflecting material
that bounces the light back up into the white box o soften it
however, units are available that have PAR 61 bulbs for real
downward punch,
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direct readout in f/stops, but it would probably be better if
they didn't as they are a source of much confusion.

Think of it this way: you are using such a meter and photo-
graphing a very fair-skinned girl holding a box of detergent
in front of a sunset. You read the girl face: /5.6, the box
reads 174, the sky is £122. So where are you? Not only do we
not know where (o set the aperture, we dort even know if the
situation is good or bad. Let’ step back a moment and think
aboutwhatitis that light meters are telling us. To do this we
have to understand the cycle of tone reproduction and lay.
down & basic system of thinking about it

The Zone System

We must remermber that the exposure values of ascene are
not represented by one simple number: most scenes contain
awide range of light values and reflectances. In evaluating
exposure we must look at a subject in terms of its light and
dark values; the subject range of brightness. For purposes of
simplicity, we willignore its color values for the moment and
analyze the subject in terms of its monochromatic valucs.

Lets visualize a continuous scale of gray values from com.
pletely black to completely white (Figure 6.12). Each point
o the grayscale represents a certain value that is equivalent
10 a tonal value in the scene. In everyday language we have
only vague adjectives with which to describe the tones:

“dark gray,” “medium gray," “blinding white,” and so on. We
need more precise descriptions, Using Ansel Adamss classic
terminology, we will call the most completely black section
Zone 0 and cach tone that s one f/stop lighter is one zone
higher. For example, a subject area that reflects three stops
more light than the darkest area in the scene would be des-
ignated Zone IV, It is crucial to remember that these are all
relative. Zone 01s not some predetermined number of faot-
candles it is the darkest area in this scene.

Still photographers might be aceustomed ta thinking of ten
zones inall, but f there is a great contrast range in the scenc,
there might well be zones XII, XIIL of more. (Zone system
purists will no doubt object (o such an extreme simplifica-
tion of the method, but it is sufficient for the present discus-
sion since few cinematographers do their own darkroom
work) What we are measuring s subject brightness (lumi-
nance), which can vary in wo ways: its inherent reflectance
and the amount of ight that falls on it. Reflectance is a
property of the material fsell. Black velvet reflects about 2%
of the light that falls on it. A very shiny surface can reflect up.
1©98% of the light that falls on 1. This is a brightnss ratio.
(BR) of 1148,

However, this is the reflectance ratio if the same amount
of light falls on both objects. In reality, different amounts of
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monitored. As a general rule, plus or minus one-quarter of a
eyele is considered acceptable

Flicker-Free HMIs

“The newest generation of HMIs uses flicker-free ballasts,
thereby minimizing the danger of exposure fluctuation.
‘The ideal shutter angle for shooting at 24 fps with 50112 per
supply is 172.8"

Asimple way to think about itis to divide 120 by a whole
number, e,

0
=15

With electronic ballasts, there isless likelihood of a
mismateh from frame to frame. The major disadvantage
of this method is an increase in the noise level of the light
Some flicker-free units are switchable from normal o
flicker-free operation. Flicker-free units are now available in
everysize of HML

Some caution is required when using flicker-free ballasts.
Because they convert the normal sine wave of AC current (o
ries of sharp peaks, the load on different phases docs not
cancel out. This means that you cannot balance the load in
the normal manner: whatever comes out on the hot legs goes
back on the neutral.

Tor this reason, it is essential that you use an oversize ne
tral when running large loads at near capacity. Because it is
notanormal sine wave, the load can only be read with a true
root-mean-square (RMS) amp meter, such as the Fluke 87
with a clamp-on accessory.

Flicker-free ballasts have the advantage of being able to
run on either AC or DC; they are also less susceptible (o
vasiation in frequency and can operate effectively from 47
10631z on AC. They will generally fire an 100 t0 132 volts.
‘They have a color temperature adjustment that will vary the
output roughly plus or minus 500K,

Because they generate less firing voltage, flicker-free
ballasis may sometimes fail to fire heads that are not well
maintained or that have the ignitor box spark gap st
improperly. With properly maintained heads, there should
beno problem,

Dimmers
‘There are a number of ways we conirol the intensity of light
outputat the unit iself:

+ flood-spot

. gripnets
« diffusion

216 = Wotion Picture and Wdeo Lighting
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Studded Chain Vise Grips.

This is a grip’ grip tool. Many grips carry chain vise grips in
their personal kits, because they are oddball items not car-
ried by some rental companies. Studded versions can mount
lights to vertical pipes, beams, bumpers, and other add
places. Nonstudded chain vise grips are often used (0 sccure
tw pipes together or to mount a light stand on a crane ora.
fire escape. They provide the kind of bite and stability that
you just can't get from sash cord or clamps.

Cardellini and Mafer Clamps

Pronounced “may-fer;” mafers clamps are indispensable;
don'tleave home without them. They can bite anything up to
the size of a2 x 4, and have interchangeable studs that can
do anything from rigging a baby spot to holding a glass plate.
They have dozens of other uses:

" Grips often clamp mafers onto the end of the dolly
track so that they don't accidentally let the dolly run
off the end.

+ With the baby stud clamped into a grip head, a mafer
can hold up a 6 6 frame.

« With a baby plate mounted in it,the mafer can be
attached to pipe or board to hold a smal reflector
card. The uses are endless.

ACardellini is similar, but a bt more versatile, and has tre
mendous holding power.

Platypus

A platypus s a studded vise grip with 5 x -
grabbing beadboard and foamcore with minimal breakage.

nch plates for

FIGURE.T3 (3 A 2K splioht rigged
onaset wall with  set hanger
1A platypus—used forholding
besdhoard and foamcoreina
Cstand or ighboy. (0 A igeon—
baby plate on a pancake. (@ A 2
turle base.This one < actualy
the boteom of a C-stand. Others
are designed anly s bases or
lightsor equipment such as wind
machines) which have a lzinch
(junion sud.
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FIGUEE .1 Properspacing of the
carbons in anarc g,

Appendix

Brute Arc Operation

Arc operation is not difficult, but it is not something to
be attempted by th ed. Injury and damage (o
the equipment are very possible. Hands-on training from
an experienced set electrician is a must. We can, hot.
ever, provide some basics that will assist the electrician in
preparation.

Make sure you have the right carbons. White-flame carbons
(daylight-balanced shooting) are marked with a white dot.
Yellow-flame carbons (tungsten-balance shooting) have a
yellow dot.

Negative carbons are copper clad and about 10 inches long
with a conical nose. Positives are 20 inches long with a crater
at one end: this s the business end of the carbon,

The necessary tools are screwdriver, pair of pliers, and good
leather work gloves. You will also need positive and negative
electrodes and a can of arc lubricant. A dousing can full of
water or sand is also useful if you are removing the glowing
hot electrodes from a recently operating arc

IfDC is not available, it is possible to use a rectifier to
convert AC. Special units are available for this.

Cautions

1. Never use cracked carbons. The sound when lightly
tapped against metal will eveal their condition. The
crack will cause a flicker at the point of the crack,
possibly ruining a take.

Strike arcs one at a time. Striking oo many arcs ata

time creates a huge strain on the generator

3. Warn the gaffer or cameraman when carbons are
buraing low. It is your job to make sure they don't burn
outin the middlc of a shot.

4. Never burn an arc at more than 45° it either way

5. Get lots of help when mounting a ight on the stand.

6. Do notlubricate a hot head,

7. Notall are guts require lubricating. Some companies
run their brutes as dry guts, which means they never
lubricate them. Check with the rental house. Oiling a
dry guts arc can cause trouble.

8. The units do exhaust gases and this should be taken
into account in enclosed spaces.

Operating Steps
1. Make sure the power is off.
2. Release the latch and tlt the guts out for access.
3. Press the dimpled negative carriage release lever. The
carriage will drop (0 its lowest position. Always use
the pliers or serewdriver to operate anything inside
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FIGURES. Lighting can both reveal
the texture of the subject and add
textureofts own, as with tis

need to accomplish (o tella story visually with the ihtINg Of  \oneran bind portrn

the scene.
Here are the requirements you need to consider
1. Whatis the look that you and the director have
decided to go for on the whole project?
2. Whatis the dramatic intention of the scene: to shock,
to make the audience laugh, to frighten them?
3. How does this particular scene fitinto the overall
visual flow of the projectt
4. How does this scene fit into the overallflow of the
day's work?

e some other questions you want to ask:

L. Isitinterior or exterior, a combination of both? Are
there large windows or other sources that can't be
controlled?

2. What time of day s it in the scene)?

3. Where does the action within the scene take place?

4. How many people in the scene? Do they move around?

5. Do we see the ceiling? Do we see the floort

6. Are there any practical effects—such as turing on a
light?

s there anything that we have (o balance (o that

can't be changed such as a TV set, neon lights, or

8. Do you need to establish lighting continuity for future
scenes, cutaways, or product shots?

Fundamentals of Lighting = 41
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FIGURESS (@) A4 X dcart holds
4 4 open flames skinned up'
with varous gels and difusion
xta rols o iffusion are stored
onthe sice. () Grps Hollywood”
aquarterstop ik to cover a walk.
Since theactors are walking and
the dolly moving,they can st it
o highboys,One of then ides
the dollyfor ease o movement. A
ful sl which s much heavier
difusion would have been oo
much;the actors would have
been signifcantly darker than
their background and needed
adiional hing, which would
have been hard to doon  walking
shot (a walk and alk and even
more dificut without shutting
downthe entire street—which

s much more complex o geta
permitforin most cies.

Grid

“The use of grids came from stll photographers, who used
them to make nondirectional light directional. Honeycomb
grids have very small openings and are one to two inches
thick. They function in the same way as an eggerate on

soft light.

Open Frames.

Frames ofallsizes come ncovered so that the grips can
puton the diffusion of the day. A couple of open frames in
cach size are amust in any grip order. Paper tape can be used
0 apply gel 1o a frame, but double-stick tape is also useful.
Snot tape is the more professional solution; it s double-sided
transfer tape in a dispenser, which is an extremely quick way
to gel up a frame—and the best way to accomplish the job.

Cookies and Celos.

Nobody really knows why it’s called a cuculoris, but it s
Cookies (or cuculoris) are flags made of plywood with ran-
dom patterns cut out. They are used to break up the light and
add texture. A soft version, called a “cello,” is a wire mesh
with a semi-transparent layer that has been burned into a
random pattern. Another variation on the cuculoris i the

‘branchaloris” which is made from a real branch—usually
held up by a branch holder.

Diffusers
Also known as silks, diffusers come in all the standard
flag sizes and are covered with a white silk-like diffusion

180 = Motion Picture and Video Lighting
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Lighting Order for a Large Studio Film
“This lighting order Is for the film M. and Mrs. Smith and was supplied by Chief Lighting Technician Tony "Nako™
Nakonechn  op Holwood gafier an anaccompished cnemtostapherin s own ight This s the-rck
package™—he bad order which i caed o th racka 4’ semialle .3 locations and tages. Oer
Packagescovredspecic stage. 2nd un. pecllocations e Everyordr s difeent, depencing o the oca

ton,the type ofshet, the ok, the budger,etc.

Hn
Al ballsts must be lectronic ancfcker-free)
118 Fresnel Complete w2 50" Head Feeders (LTM)
16K Par Complete /2 0" Head Feeders (LTH)
24K Pars Complete w2 30" Heed Feeders (TH)
22500 Pars Complete w2 50 Head Feaders (LTH)
21200 HiI Pars Complete w2 50' Head Feoders
)
2575 HM Pars Complete w2 50" Head Feeders
wm
1-575/2.K Hybrid Par Complate (CMC)
2200 watt oker Bug Lights Complete

TUNGSTEN
220K Mole Complete
‘4 ManiBrutes Complete: 4w/FFN & 4w/FFR Globes
29 Lite Complete w/FCX Giobes
3—Baby 10K Complete wid-way doors
3—Baby 5K Complete w/-way doors
3—Baby Junior Complete w4-vay doors
3—Baby Complete w/-way doors
6—Tweenie Complete w/-way doors
6100 Penpers Complete w/-way doors (/200w
Giobes)
22K Zips Complete wfegacrate
2750 Zips Complete wieggcrate
8—par 645 Complets (wnarrow, medium, wide
globes)
16—Par Cans wiBaby Spuds (FFN)
2 Source Four focal Spots
6—slondes Complate
6—fed Heads Complte.

KiNo-FLO

1Image B0w/KinoS and Kino32 tubes
44’ 3 Tube Kino wfkinass and Kino32 tubes
44" 2Tube Kino wfkinas and Kino32 tubes
44" 1-Tube Kino wikinas and Kino32 tubes
22" 4 Tube Kino wikinas and Kino32 tubes
22" 2Tube Kino wikings and Kino32 tubes
42" 1Tube Kino wikinas and Kino32 tubes
2 MiniFla kit

stanps
4~ Rondrunners
2 Super Crankavator
a—ini Cranka-vator
8—3-Riser Jr Combo (Americar)
62 Riser I Combo (American)

26—3-Riser 8aby (Amercan)
‘8—Juniorlow stands.
5—8aby low stands

oimmERs
465012k Blectonic Dimmer Packs (DY)
4122 4law Flectronic Dimmer Pack: (OMX)
2—Spare DMK Brains.
—Expressions 3 Contrl Board (1200ch)
1ETC 48/96 Control Board
—Grey's DM combiner
2—0pto spiiter
10100’ DX control cable:
10—18" DX jumper
‘4—12KCD-80 Independent Hlectronic Dimmer
©Mx)
220K CD-80 Independent Eectronic Dimmer
om0
42 Variacs
4K Variscs
8—100" Socoplex &-channel cables
850 Socoplex &channel cables
10—ale Breakcins 20-amp M-Sates to F-Soce)
10—Female Break-outs (WSoco to 20-amp F-Eclson)

HARDWARE
2-Tropeze
a—Tones

4 Turtes

‘2—8aby pipe hangers
4—8aby pltes
4—Junior pipe hangers
4—lunior plates
4—Baby offsets
4—durioroffsets

12— Chainvise grips
6—Candlesticks

speciaL
- Elcuridan' 7-crate cart
i—kino cart
—Chimera cart
2-Distocart
2—Tungsten head cars
2HMihead cart
a—Cablecarts
24" Ladder [note: otherladdes vould be suppiied
by the grlp dept]
—Case of TotrLights
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Table 5 Zones, Negative Density,and Description

Zone  owsly  Descipion
o oo O k)

' orn st perceptiblevalu ghtsthn bisck

" 021 Veryverydark iy

W 03 ol textured drk gy

W oss Dark midlegray

v o6 e gray—18% efecance

w o7 Ughtmiddiegray

w 0o ully texueed gt 1oy

w 18 verylighc gy

i = s porcapiblegaydarker than purewhite
X Tt pureuhite

scene and making a judgment about the best setting for
thelens.

Figure 6.15 shows how film speed is determined by the
manufacturer. Strictly speaking, this method applies only to
black-and-white film. The speed of color film s determined
by testing and s expressed as either El (exposure index)
0r IO (International Standards Organization) number for.
black-and-white film and as F1 for color film. Although they
are not as commonly used as they once were, you willsill
hear reference to “lighting ratio.” The lighting ratio is the.
relationship of the key light to the fill ight. If we consider the
average face, it is the difference between the lighter side and
the darker side.

The Tools

The two most basic tools of the cameramans trade are the
incident meter and the spot meter. There is a third type of
meter, the wide-angle reflectance meter (what sill photogra-
phers would simply call a “light meter”), but it has extremely
limited use in film.

The Incident Meter

The incident meter measures scene illumination only. In
other words: the amount of light falling on the scene. To
accomplish this purpose, most incident meters use a hemi-
spherical white plastic dome which covers the actual
sensing cell

The diffusing dome accomplishes several purposes. It
diffuses and hence averages the light that is falling on it
Italso approximaes the geometry of a ypical three.
dimensional subject. Unshielded, the dome willread all of
the front lights and even some of the side-back and back-
light that might be falling on the subject. Left (o fself, the
hemisphere would provide a reasonable average of all the
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THETEAM AND SET OPERATIONS

The way the camera and lighting team work togetheris
fairly standardized; there are some regional variations, but
the basics are the same throughout most of the world. The
‘commonalities of technique and tools make it possible for
acrew that has never worked together before to get the job
done with a fair amount of efficiency, even when it includes
members from other countries. In this chapter we examine
the duties of each member of the team and how they work
together on and of the st

The DP

‘The person responsible for the lighting team varies, depend-
ing.on the type of production. In feature films, single-camera
television, and commercials shot on film (or in some cases
HD or DV video), the team is run by a director of photog-
xaphy (DP; in other regions, DoP). The DP works with the
direetor and has authority over the electric crew, camera
crew, and grip crew. He or she will also consult directly with
the production designer.






index-44_1.png
Miscellaneous

Chinese Lanterns
Chinese lanterns are the ordinary paper globe lamps avail-
able at houseware stores. A sacket is suspe
holds cither a medium screw base bulb or a 1K or 2K bipost,
Just about any rig is possible if the globe is large enough to
keep the paper a safe distance from the hot bulb, Control is
accomplished by painting the paper or taping gel or diffu-
sion (© i, buta dimmer s by far the easiest way to control
the overallintensity. Dimmers are a must for any light that
canft take serims or be controlled in some other way, such as
flooding or spotting.

ded inside that

Crane-Mounted Lights

The Musco is a very powerful wide-coverage light. It con-
sists of 6K HMI heads permanently mounted on a crane/
truck, nits nclude the BeeBee light and NightSun,
it can provide workable illumination up to a half mile away
and is used for moonli
of large areas. Musco lights are available only from Musco.
The unit comes with its own 1000-amp generator, either an
anboard o a tow rig.

The 6K heads are individually aimable by a handheld
remote control that operates up to 1000 feet away from the
truck. The baom allows placement of the heads up 10 100
feet in the air.

ght effects and broad illamination

Source Fours

The ellipsoidal reflector spot (leko) is a theatrical light, but
s used occasionally as a small-effects light because of its
precise beam control by the blades. By far the most popular
model in production is the Source Four. Because the blades
and gobo holder are located at the focal point of the lens,
the leko can be focused sharply and patterned gobos can

b inserted to give sharply deailed shadow cffects. A wide.
variety of patterns are available: venetian blinds, trees,
buildings,

‘Notalllekos have gobo holder slots, and if you need one
you must specify when ordering, In addition to the gobo
holder and the shutter blades, some units incorporate a
mechanical irfs that can reduce the size of the beam (0 a tiny
5pot this, oo, must be specified in ordering. Also tel the.
equipment house that you are using it for ilm work—they
are normally equipped with a pipe clamp, and an adaptor
will be needed to put it on a normal stand. Matthews makes
the TVMP adaptor that handles the job neatly

Lekos come in asize defined by their lens size and focal
length. The longer the focal length, the longer the throw of

.

Ughting Sources = 29





index-142_1.png
FIGURE 617 The spinning mirror
shutter (buterfy type).

iror
(ctosod poton)

pen

open porton

(ctosed porion)

Adstabe porion
(can bs open orcosed)

This is commonly rounded off to s of a second and is
considered the standard motion picture exposure time
Far light meters that use different slides for various AS
justassume Yo of a second exposure. Exposure time can
then vary in two ways: by changing the frame rate (which is
common) and by varying the shutter angle (which is less
common). Exposure is determined by this formula:

Shutter speed for 180° shutter = Y  fps
Exposure in seconds = shuter opening (degrees) /350
 frames per second

Exposure Theory ¥ 127
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FIGURE .5 (a) A cuculors (cookie)
craates shafs of lght i the smoke:
effet. 5 Abranchalors ona.
highboy.

)

Floppy flags have two layers of duvetyne (the black cloth
covering material; one of them is attached on one side only
and can be flopped down to make a4’ X 4'into a4’ X &, for
example. For additional shaping, it is possible to clip small
pieces of showcard onto the flag. Just position the spring clip
soth

it doesn't cast an unwanted shadow: Except in rare
circumstances, never mount a flag directly to the grip head
ona C-stand. Always include atleast a short arm so that the
flag can be repositioned. As with any piece of equipment
you set, always think ahead (o the next step—you may have
it where you want it now, but what happens if it needis to
move? Don't get yourself too locked in. Leave some slack!
Common terms are sider, topper, top chop, bottomer, and
battom chop, al self-explanatory.

Nets

Nets are similar to lags, but instead of opaque black
duvetyne, they are covered with bobbinet, a net material that
reduces the amount of light without altering ts quality.

Nets come in two predominant flavors, single and double
(there is a third, called a lavender; rare, but it reduces the
light /, stop). Double nets are usually just a double layer of
babbinet. Each layer is rotated 90" from the layer underneath
it. Nets are color-coded in the bindings that secure the serim
o the frame. Singles are white, doubles are red, and silk is
eolor-coded gold. Net material comes in black, white, and
lavender, but black is predominantly used.

Asingle net reduces light by a 7. stop, a double by 1 stop,
anda triple, 1Y stops. A lavender reduces by ', stop. The
values are, of course, approximate—the actual reduction

178 = Motion Picture and Wideo Lighting
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644 The ficker i, here n
the high position. Having three
diferent sizesof lghts ensures that
the efect wil fckerreasically—
in this case a 2K Mighty,a 16

Baby Baby,anda 1K Mickie Mole.
Three lights are aheays ncessary
fora convincing effect.One half
CTOona 4" % 4 frame brings the
temperature down o simulate
e color. Note the poston of the
aripam that supports th tiple
Heacder—its st o tha t can be
Iowered 0 the ground, which s
often ecuired fo s campie efect,
The fckerbos has three channels,
cachof which can control aight
Up 102000 watts Each channel

has independent sttings for high
point and low point and the cker
fateis controlable in a vide range.

Too great a difference doesn'tlook real and too small a differ
ence doesn't provide a noticeable fire effect.

For this same reason, the flicker settings should be appro-
priate for the situation. Candlelight, for example, barely
flickers at al except when there is a gust of wind, but in order
o sellthe effect, we usually make it flicker a it all the time.
Aslight breeze created by waving something can make the.
candle itself flicker a bit o enhance the llusion

Tor candle effects, special movie candles are available.
These candles have three wicks and burn much brighter
than ordinary candles,

Group Scene with Fire

Figure 4.5a: In this scene, a group of soliders lsten as their
leader addresses them, The wide establishing shot showed
several campfires around them. Establishing the source is an
important part of selling the effect, Without establishing the
source by showing i, there is a danger that it might just scem
like the lights are flickering. This is not a danger in a scene
like this, of course.

62 % Moton Picture and Video Lighting
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High Key/Low Key (Fill Ratio)
Scenes that have an overall sense of being brightly It are
said 10 be high-key, which translates to lots of il in relation
{0 the key, not many shadows, and fairly high levels overall
The opposite of high-key is low-key lighting, which is dark,

shadowy, and has ltle or no fill

Historically, comedies, household, product commercials,
and other light hearted material is i high-key while myster-
fes, romance, and stylish upscale commercials tend to be
Tow-key

Specular/Ambient

Specular lightis by nature directional. It originates ata
source and ollows a airly straight path. When a light is
placed in a scene so that we can clearly perceive its origin,
we call it "sourcey,” which may or may not be desirable,
depending on the look we are going for. Specular hard light
just outside the frame will usually be sourcey. Softlight, such
‘s bounce light or highly diffused light, wil tend not to be
sourcey. Highly diffuse light that covers all of the set is called.
ambient light, It s undefined, directionless light,

Relative Size of Radiating Source and Lens
A more suble factor, and one that applies only to lights
with lenses, is the relative size of the radiating source and
the lens, This particularly applies to large units. For example,
‘many lighting people scll miss the unique quality of the old
brute arcs, which are not used much anymore. The eleetri
calarc that generates the light is a very small, almost point
source, and there is no reflector behind it, The lens of the
light s quite large, creating a good deal of wrapping while
the small arc creates a light that is highly specular and sharp.
The wrapping gives it certain soft light characterisics while
the small source keeps it clean and hard, very snappy:

Although 12K HMISs have lenses just as large as those of the
brutes, their slightly larger radiating source keeps them from
having the kind of bite of a brute. Some 12Ks are available
with different reflectors, small and hard o slightly larger and
diffuse.

@

©

0
16URE 316 Altude ofsource:

(@) lghton the ground, 9 very low,
@ sde, @) high sice, 0 igh, anc:
00 oht.
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FIGURE7.12 Simultaneous contrast
inpractce

green aviolet tinge, making the latter appear muddy. Thisis
known as the degradation of color.

The Laws of Simultaneous Contrast

Devised by the French chemist Michel-Eugene Chevreul,
the law of simultancous contrast was first described n his
book The Larw of Simultancous Contrast written in 183,
When one abject i next (0 another, it s usefulif any color
difference between them is emphasized. Think of a man in
a brown jacketstanding in front o a brick wall. e s easier
to distinguish i the eye/brain combination emphasizes
whatever color difference exists between the jacket and the
wall. To do this,the visualsystem modifies our percepiion of
the red in both the jacket and the wall,but the adjustment
is larger in the jacket since it is smaller and surrounded by
e wall. The result of this adjustment s called simultane-
ous contrast. Put more simply: our perception of a color s
changed by a color that surrounds and (ouches t. Both col-
ors are actually changed by being next to cach other. When
two different colors come into direct contact, the contrast
intensifies the difference between them (Figure 7.12).
‘Alight color next to a dark color will appear lighter and
the dark will appear darker. The same i true for hue (e
yellower/greener), temperature (hotter/cooler), and chroma
(orighter/duller).

+ Colors are modified in appearance by their prosimity
 other colors.

+ Alllight colors seem most striking against black.

« Dark colors seem most stiking against whitc.

+ Dark colors upon light colors look darker than on dark
colors

+ Light colors upon dark colors look lighter than light
colors

+ Colors are influenced in hue by adjacent colors, cach
tinting its neighbors with its own complement

+ Iftwo complementary colors le side by side, cach
seems more intense than by isell

+ Dark hues on a dark ground which is not complemen-
tary will appear weaker than on a complementary

round

-+ Tightcotorsan a ight ground whih s not campe-
‘mentary will seem weaker than on a complementary
ground.

+ Abright color against a dull olor of the same hue
further deaden the color.

+ When.a brigh color s used against a dull color,
the contrast will be strongest when the latter is
complemenary.

+ Light colors on light grounds (not complementary)
can be greatly strengthened if bounded by narrow
bands of black or complementary colors.

136 = Motion Picture and Wdeo Lighting
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diled in on a dimmer so that it balanced the window light
and was close enough to the actor to provide a very soft il
for his face.

Beauty Shot
Figure 4.12b: This shot is a simple floor bounce. A large piece
of bleached muslin was placed on the floor, and a 2K open-
face Mighty Mole was tlted down and aimed to bounce into it

When using an arrangement like this, take care (o avoid
direct spill from the lamp—meaning that any light directly
from the light must be cut off with barndoors, black wrap,
ora flag, 5o that the subject s lit only with the bounce light
from the white muslin

Pool Room

e 4.12¢: This barroom scene needed the harsh look
ofa down-and-dirty dive. The main light was a Lightwave
5VNSP PAR bulbs) outside the window. Inside the light
aver the pool table, two 100-watt bulbs were hidden. Coming
through the window of the back room was a K. The scene
was shot during the day, and the small amount of existing
daylight that crept in gave the scene an overall cold, gritty feel.

@

FIGURE412 Miscellaneous scenes
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device s like a bucke. It wants to be exactly filled up—not
0o litle and not (00 much—it needs to be flled exactly to
the rim. This never varies, meaning that we have o provide
itjust the right amount of ight. (We can, however, change
the size of the bucket—by using a faster or slower film or in
video by adding gain.)

‘The quantity of lightin a scene varies widely: the difference
between a darkly it interior and a sunny day is enormous.
This means we have o control the amount of light geting.
o the film or CCD. This is the job of exposure control. The
task is accomplished with several means: the iris, the shutter,
frame rate, and neutral density filers.

FiStop

Most lenses have a means of controlling the amount of light
they pass through (o the ilm or video receptor: this is called
the aperture. The f/stop is the mathematical relationship of
¢ of the aperture

“Stop” is ashort term for f7stop. A stop is a unit of light
measurement. An increase in the amount of light by one
stop means there is twice as much light. A decrease of one.
stop means there is half as much light. The f/stop is the ratio
of the focallength of alens to the diameter of the entrance
pupil as shown in Figure 6.1. Thus, each stop s greater than
the previous by the square root of 2

The f7stop is derived from the simple formula

overallsize of the lens to the si

f1stop = focal length/diameter of lens opening
[

Ifthe brightest point in the scene has 126 times more lumi-
nance than the darkest point seven stops), then we say it
has a seven-stop scene- brightness ratio.

Exposure, ISO, and Lighting

Relationships
“The unitswe deal with in exposure are
+ Tistops
+ ASA. 150, or I (different names for the same thing)
+ Foot-candlesor hux
+ Output of sources as affected by distance
+ Reflectance of objects i the scene

Exposure time (frame rate and shutter angle)
It turns out that all of these can be arranged in analogous
ways. They allfollow the same basie mathematical pattern.
Remember that [fstop numbers are fractions, the relation-
ship of the aperture diameter to the focal length of the lens,

100 = otion Picture and Vdeo Lighting
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HMI

HMIs generally run a little too blue and are voltage-
dependent, Unlike tungsten, their color temper
goes up as voltage decreases. It s important to check each
lamp with a color temperature meter or color Polaroid and
write the actual color temp on a piece of tape attached to the
side. For slight correction Y-1 or Rasca MT 54 can be used.
For more correction, use %, or %, CTO. Many FIMIs run a litde
green. Have Y and %, minusgreen available.

Industrial Lamps

Various types of high-efficiency lamps are found in indus-
trial and public space situations. They fallinto three general
categories: sodium vapor, metal halide, and mercury vapor.
Allof these lights have discontinuous spectra and are
dominant in one color. They all have very low CRIs. It s pos-
sible (o shoot with them if some corrections are made. High-
pressure sodium lamps are very orange and contain a great
deal of green. Low-pressure sodium is a monochromatic
light: they are impossible to correct,

Stylistic Choices in Color Control

As with everything in il and video production, sylistic
choices affect the technical choices and vice versa. This is
especially true with color correction. Until a few years ago,
considerable time and money were spent on correeting
every single source on the set and every light or fixture that
appeared in the frame to precisely 3200K (for tungsten) or
500K (for daylight or HMIs) with no green. As a result of the
influence of commercials and music videos, there is more
ofatendency to let them go green and even let many differ-
ent mixed sources appear in the frame. This is a much more
naturalistic 1ook and has become a style allits own. It has.
been said that green is the new orange. Some commercials
and features even go out of their way (o establish the green
fluorescent look.

148 = Votion Picture and Wdeo Lighting
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atie-in, keep in mind that you are taking responsibility for
people’s lives and the safety of valuable property. Any time
you deal with electricity, it is not to be taken lightly.

Under no circumstances should anyone perform a tie-in
until he or she has been trained and checked out by a senior
flm electrician. You can be killed while doing a tie-in. Don't
take chanees. Also, always tie in after the electric meter:
otherwise you will be guilty of stealing elecricity. Many
localities require that tie-ins be performed only by licensed
electricians; some require that a fire marshal be present.

Tie-in Safety

Everyone should know the basic safety rules of ie-ins;

1.” Two peaple should be present at a tie-in. There is
avery real risk of electrocution in any tic-in. The
second person must know CPR techniques, electrical
rescue techniques, and be a level-headed type who
won't panic. 1f at all possible, the second persan
should be another film clectrician,

2. Only one hand in the box at any time. The most
dangerous situation is for current (o run across the
chest and heart from one hand to another.

3. Stand on a rubber mat or low wooden box (half or
quarter apple box; a full apple box might make you a
little wobbly). Wear rubber sole shoes.

4. Wear safety glasses.

Have a fire extinguisher nearby.

Never stick anything metalin the box. Metal

serewdrivers should be wrapped with electrical tape

down the shank.

7. Wthe fuse box is behind a door, lack, sandbag, or
have a guard on it so that no one can swing the door
open and slam you face first into the live connectors.

8. Always tie in on the load side after the fuses or main
circuit breakers.

9. Always meter the voltage of alllegs and meter the.
case to determine that it is not hot. Check to sec f it
isACor DC.

10, Use sash cord to e the feeder cable up in a strain
relief, Make sure there is no pressure on the tie-in
elips that might pull them loose. Put the strain relief
n before you make the connections. Ensure that the
metal ends are not free to swing inta the box or get In

11 Use pieces of rubber mat or cardboard to card offthe
hot lugs and provide insulation anywhere that the tie-
in clips might contact a hot lug and the case and arc.

12, Always clamp onto the neutral (white) first and then
the hot legs. Always disconnect the neutral last when
breaking the tie-in. [f you have a case ground (green),
connect it first and then the neutral,

Electiciy # 155
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RE422 Aright exterior alley
from Confessons of a Dangeraus
Mind.

FIGUREA2) An exteriorinthe
studio (Photos courtesy of Tory
“Nako" Nakonechnyj)

Tigure 4.21a: the scene as it appears in the film. Notice that
the practical lamps (china hats with 250-watt BBA bulbs)
also play a role, but primarily as set dressing.

Confessions of a Dangerous Mind: Alley

Avery simple scene but one that makes a powerfully
‘graphic and memorable image. At first glance, one would
guess that it is it with a single large unit on a crane at the.
end of the alley: In actual fact,its more complex and subtle
than that, The main light is a 12K HMI PAR, which has tre-
mendous punch, however, it didn't have the spread to give
the sheen on the wall al the way down the alley. Gaffer Tony
Nako added a 12K HV fresnel, which has a wider spread.

‘Asan additional subtlety, he created a bare bulb socket unit
which held a mogul screl
gave just a slight glow of yellow/orange streetlamp at the far
end of the alley: This is an excellent example of the artistic
sublety, careful thinking, and preplanning that goes into a
well-made lighting scheme, even on what may seem to be
the simplest of shots.

base sodium vapor lamp, which
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* During filming, monitors the scene for changing
conditions, shifting sunlight, or clouds. Particularly
where the DP is also operating the camera, the gaffer
functions as the eyes alert for trouble.

The DP and gaffers tools include

« Incident meter
« Spotmeter

« Color-temperaure meter

« Digital or Polaroid camera

« Gelbooks

« HMIsync charts

 18% gray card and perhaps a gray scale and color chart

« Viewing filter gaffer glass)

+ Compass

« Flashlight

« Suncharis

‘The Best Boy

The electrical best boy is the NCO in charge of the electric
crew. He or she is the gaffer's or lighting dircetor’s key assis-
tant. Some people don'like the term "best boy” (particularly
with many women fulflling the function these days) and the
position is also called second electric or assistant chief light-
ing technician. The job covers:

1. Everything electrical: performing the tie-in or
generator hookup, cable runs, load balancing, and
elecrical-equipment selection.

2. Direct supervision of the crew. On larger jobs the
second willselect and schedule electricians, see that
their time sheets are filled out, and so on.

3. Equipment management. The second coordinates with
production to ensure that al equipment requested
is available and accounted for, and works out plans
for swing trucks, rigging crews, and strike crews. The
second should be ready at any time o tell the gaffer
whatlights are in use and whatis still available.

4. Staging The second should be ready to maneuver for
agood staging area and then supervise off-loading the
equipment and preparing it for use. At the end of the
day, the second is responsible for making sure it all
gets back on the truck safely and efficiently.

On larger productions, many of these functions will be
performed by the third or fourth electric and the second
electric will generally stay on the truck, taking care of the
paper work

‘Third Electric and Electricians.
‘The third electric is the corporal of the crew. On smaller
jobs the third is the lowest on the totem pole, but on a large
feature, s/he may have some supervisory duties over the

electricians and day players (hired for the day)

2L

®
FIGUIET03 () Moving aarge
unit safely requires teamuork
and coordination. Here the best
oy and elcticans geta hand
from the grips i eveling the
Vighta halfspple and quarter-
apple keep the igh (an 18K with
aChimera) evel whie one leg
extends offthe sidewalk,

B ARocky Mountain leg can help
with leveling smaller unit. It can
be extended 1o acust o uneven
tertan,stais, et
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Unlike film, where most of the decisions about the image
will be made with the eye and with the light meter, in video,
many decisions about expasure and lighting are going (o be
made with the viewfinder (including zebras), the monitor,
and (if available) a waveform monitor and vectorscope. Fach
of these must be calibrated, of course, but it is also impor-
tant that the entire system be coordinated. Ta do this, two
things are necessary: proper setup of the monitor to color
bars and then calibration of the entire system using a proper
test chart, A good test chart reveals many types of informa-
tion about the camera, the monitor, the lighting, exposure,
color balance, and much more. Some of it is more for video
engineers, but the basics are invaluable to the DF, lighting

di

essential to shooting on HD and D svideo,

ctor, or camera operator. A good test chartis absolutely

The Test Chart

Tor our examples here, we will use the Chroma du Monde,
avery high-end and sophisticated test chart made by DSC
Laboratories in Canada. As with any test chart, it must be
evenly illuminated and all glares and flares eliminated. It
there are glares on the surface, it is fine to tlt the chart down
slightly. Although the Chroma du Monde is optimized for
daylight balance lighe, if tungsten is all you have, it will do.
One feature that makes this chart so useful is the Cavi Black
in the middle. 1tis a square hole in the middle with a black
of pure black for

velvet box behind i: this creates an are
reference.

Frame up the chart and set your optimum exposure. With
the pure black of the Cavi Black in the center, you can see
whete pute black lies on the waveform monitor it is also a
good doublecheck on the video monitor). On the waveform,
it should be at 0 IRE (or 0%). With the 11-step grayscale, you
can check the overall gamma (contrast) as well as the kne
and toe areas (o be sure they are within spec.

Once you have adjusted the camera and monitor (o a nor-
mal rendition of the image, you can use these same refer-
ences to establish any particular look you are going for. The
range of the grayscale, the pure black and the white areas,
will allow you ta see a more complete picture of what the
image adjustments should be (probably more than if you
were just looking at a typical scene). The primary and sec.
ondary color patches will allow you to see the effect of any
eolor adjustments you make.
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FGURE414 Sitcom lighting vith
back crosskeys.

Back Cross Keys (Sitcom Lighting)

Here we see anattempt atbad lighting o, more simply
sitcom lighting. Situation comedy,indeed-al three-camera
television—tends o be it with the same basic scheme,called
back cross keys Each acting area st by two key lights from
roughly ¥ back (upstage side, or the side away from where
the cameras are) and then a soft front fil s added.

This s nor actualya bad lighting scheme but t s bland,
and what sually makes it so bland i that a great dealof il
is used—not that unusual for comedy in any case. The back
cross keys stup gives some shape and defnition and the
front il keeps tfairy suitable or elevision.

Reality Show Set

This short film abouta futuristic reality show called fora
SO TV laok. The budget was low so it wasn't possible to
rent spacelights, coops, or other types of overhead soft lghts,
so the DP had the grips build some soft boxes out of foam
core and hanging bulb sockets. Each of the four softlights
held six 250-watt bulbs (ECA) (see Figure 4.16)

“The soft boxes establish an ambient base—an overall
directionless light that serves as a base to build on. This
s supplemented by practical lights, a couple of PAR cans.
streaking down the wall, a zip light, and some 2K shooting.
in from the corner openings through half spun. A couple of
floating Tweenies are repositioned for each shot.

Inor Out?

“This elassroom exercise aimed at a moody, low-key look.
‘The experiment was to bounce a 1K MolePAR (commonly
known as a“firestarter”) into a black table. Only a single
sheet of typing paper as a bounce on the table was needed
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distribute the load as evenly as possible over the three legs.
“This gives us 100 amps per leg.

Color Coding

All service equipment must be color-coded. In the United
States the standard colors for 110- and 220-volt circuits are
« Neutral: white
* Ground: green
« Hot legs: red, blue, and yellow or black. Electricians
should carry color-coding tape with them and check
that all cireuits are correctly color-coded.
The international colors are
« Neutral: blue
« Hotleg red
« Ground: yellow/green

The Neutral

The neutralis a very important part of the system.
I the neutral is mistakenly plugged into a hot leg, creating
220 volis, serious equipment damage and injury could
result, To prevent this, many rental houses make plugging
aneutral into a hot leg difficult to do. Two strategies are

1. The neutral has a different size connector.

2. Reversed neutral. In bundled cable, the neutralis run
backward so the males and females are at opposite
ends from the ho legs.

Losing the neutral can also be very dangerous, Under
certain conditions, losing the neutral can allow the voliage
1o wander and risc (o dangerous levels. The neutral should
never be fused. To prevent loss of neutral connections, the
neutrallines must be taped with gaffer’s tape to make sure
they don't pull apart, Always connect the neutral first and
disconnect it last. If there is a short or an arc, you want the
current to have a better place to go than through you

Distribution Equipment

Ti

There are six main varieties of tie-In connectors: Tricos,
Anderson clamps, Mueller or alligator clips, busbar lugs, and
bare wires. They come in 60-amp, 100-amp, and 200-amp
sizes, referred o as #1, #2, and 3.

Anderson elamps are generally for larger jobs, are unwieldy
and difficult to tighten, and won't it in any tight space. They
are all exposed metal, which makes them more dangerous.
Alligator clamps are only for extremely small jobs. They dort
tighten down with sufficient pressure and are not recom-
mended for this reason
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larger silver halide grains, These larger grains can result ina
blotchy or grainy appearance to the picture. Photographic
film manufacturers are constantly making improvements
that result in faster flms with less grain. For Kadak, a major
advance was the introduction of “1” grains in the 1970s.
These tabular grains are roughly triangulas, which allows
them to be packed closer together, thus reducing apparent
grain. Other recent improvements include the family

of Vision stocks from Kodak and technical innovations
from Fuji.

ilm's Response to Light

‘There are two steps in the making of a negative

+ Exposure. The useful property of silver halide is that
its state i altered when subjected (o light, in direct
proportion to the amount of light energy absorbed.
This change is not visible, and if film is examined
before and after exposure, litle change can be seen

« Development. Silver halide that has been altered by
contact with light can be reduced to pure silver if
placed in contact with specific chemicals referred to
as developing agents. The activity of the developer and
time of development wil determine how much of the.
sensitized halide will be converted.

The Latent Image

When the shutter is apen, light affects the chemistry of
the emulsion and a latent image is formed. When a photon
oflight s absorbed by the spectral sensitizer siting on the
surface of a silver halide grain, the energy of an electron is
raised into the conduction band from the valence band,
where it can be transferred (0 the conduction band of the
silver halide grain electronic structure.

“This atom of slveris unstable. However, if enough photo-
electrons are present at the same time in the crystal lattice,
they may combine with cnough positive holes to form a
stable latent image site. A latent image site must contain a
minimum of 2 to 0 silver atoms per grain to remain stable
Asilver halide grain contains billions of silver halide mol-
ccules, and it takes only 2 (0 4 atoms of uncombined silver o
form the latent image site. In color film, this process hap-
pens separately for exposure to the red, green, and blue lay-
ers of the emulsion. The reason for this is simple—there is no
way to sensitize a grain to color; you can only sensitize it 1o
aspecific band of the spectrum. The image that is formed is
called "latent” because it remains invisible unil chemically
developed.

‘Any photon that reaches the film but does not form a latent

Tostinformation. Most color films generally take
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FIGURE 2.6 MoloPARs (restarters)
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Spot (3 with acearlons (Very
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better for when just raw power is needed, such as bouncing
the light or going through heavy diffusion.

Skypan
“The skypan is simple in design. It consists of a reflective.
white pan with a heavy-duty lamp socket positioned to keep
the bulb at the center of the reflector. Most have a switch on
the back. The skypan s used primarily when just raw power
is needed over a fairly large area, such as lighting a large
backdrop. There is only one flavor of skypan but either a 5K
bulb (DPY) or a 2K bulb (CYX) bulb can be used in it. When
ordering, don't forget to specify bulb size and remember
that this will affect your cable order and your power con-
siderations. Only two basic accessories are available for the
skypan: a skirt that does control some of the side spill (and is
useful for keeping direct hits out of the lens) and a gel frame.
You usually won' get them unless you specify in the order.

2K Open Face
“The 2K open face is a real workhorse. Mole’s version is the
Mighty-Mole, laniros is the Blonde, and Arriflex also has a
version. s open-faced design provides far greater output
per watt than a 2K fresnel, making it the light of choice for
bounce sources. If going through diffusion, it can also be
ct source. Mightys are used in book lights, frog lights, and
as backlight ilumination for tissued windows, tented prod-
uets,etc. Most versions have a collar that clamps on the front
of the light and pravides the support for the barndoors, gel
frames, or scrims.

1000-/600-/650-Watt Open Face.

Mickey-Moles (Mole-Richardson) and the Redhead (laniro)
and 1K Arrilite (Arriflex) are the litle brothers of the 2K
‘open face and differ only in bulb (1K) and size. They are
great as small bounce sources (such as an umbrella light for
portraits), small-fill bounces, and for just sprinklinga lictle
light on background objects. Their smal size (especially the
Redhead, which is remarkably compact) makes them easy o
hide in the set. The 650- and 600-watt baby sisters are even
smaller and find use in Flectronic News Gathering (ENG)
‘and small unit video production. With a bit of diffusion they
are often attached to the top of the video camera as a travel-
ing fill ight

Lowell makes the lightweight, highly portable DP Lite
that is often used in small video and ENG production. Like
all Lowelllights, it has a wide variety of clever and well-
designed accessories: snoots, barndoors, snap-on flags,
dichroic ilers, etc. Lowells Omni Light is a smaller version
of the DP and has the same range of accessorics. It is an
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FIGURE 101 Film crews work together i a highly coordinated way. Al know thei indivicual obs and

cooperate closelywith membersof ther own department and those of other departments.

Although directors differ in the amount of input they
want concerning the frame (lens selection, camera posi-
tion, angles, camera moves), it s the job of the DP to fulfll
the director's vision of the scene. The DP implements this
through the camera operator, the camera assistants, and the
dolly grip.

“The cinematographer’s vision of the lighting is implemented
by the gaffer (sometimes called Chief Lighting Technician)
and the key grip. In video production (particularly televi-
sion), the responsibiliy is splt. The camera operator deals
strictly with the video camera and framing the shot, and a
lighting director (LD) takes full esponsibility for lighting
the scene. This s not unlike the English system (also used
in many other countries) where the operator s responsible
for working with the ditector on camera moves, placement,
and lens choice, and the lighting cameraman devotes his full
atiention to the lighting, often never even looking through
thelens.

As some HD and DV shoots become more and more like
standard film production, with a DP instead of an LD, the
traditional division of duties between the DP and gaffer will
diminish and re-establish themsclves. In addition, there:
may be a DIT (digital imaging technician; however, this
person does not get involved in lighting:
crew position). In commercials there are many director/
cameramen (or director/camerawomen). With their

tis a camera
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1GURE 3.4 Lighting i your primary
toolin establishing mood and ton,
which add layrs o meaning to the
know texture from the shadows. Light that comes from near  content Thiseffectwas achieved
the camera creates no shadows. The more light comes in in 2 very simple vay-a 2000-watt
from the side, the more it creates shadows, which is what  OPeTacelight was bounced off
reveals texture,

the floar

Exposure

Lighting does many jabs for us, but none of them matters
i you don't get the exposure right—incorrect exposure can
ruin whatever else you have done,

In terms of lighting, just getting enough light into a scene
to getan exposure is usually not difficult. What s eritical is
correct exposure. Certainly it is a job for lighting (in addition
0 the iris, frame rate, processing (flm), gain (video), and
shutter angle) but don't forget to think of it as an important
image making and storytelling tool. Most of the time we
want nominally correct expasure—that is, exposure that fits
the brightness range of the scene nicely into the exposure
latitude and gamma of the film stock or

Itis important to remember in this context that exposure
s about more than just “its t0o light” or i’ too dark’—
exposure for mood and tone is obvious, but there are other
considerations as well. For example, proper exposure and
camera settings are critical to color saturation and achieving
afull range of grayscale tones,
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Color-Correct Bulbs
Orcinzy Biorescent bl do not have s continions
spt s i H s Ry it e s AL i
i it ey el oo nd i havo ey, DSt oo
il Hrwéhcether i) i e CRL GBI i
Rendering ndex mustbe ot east 30 o higher (on ascale.  KinoFlan)
that goes up 0100 therwis, t will nt ender color eor-
st colors o a ublect A low G can make color rendi-
Some “daylight” and “growlight” bulbs may be daylight bal-
ance bt thy av unlikely to have a CI tha s acceptabl,
Opien 22 and Oplima 50 bullos ars colo-cortoct an have
areasonable CRL Kino Fo bulls an e remeved rom thel
ot e I GEOIaFy s e,
making an offce o classroom ready to shoot withoutadd
{ionalTghting, Tis provides o protection aglnst Niker
however,but ot 2Aips ths s sually not s proplem

®
215 @) Banks of Kino
Flounits light  very arge

Cyes, Strips, Nooks, and Broads

When just plain output is needed, broad lights are strictly
no-fill, utilitarian lights. They are just a box with a
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FIGURE 15 @) Kino Flo color-con
courtesyof Kino Flo, Inc) 8 Mole-Fichardson 12€ fresnal HIIL (9 LED
panel lights mounted on a camera. (Photos courtesy of

uorescent lamps on aset. (Photo.

ou
Arevalution in lighting came in the late 1960 when

enclosed metal arcs (HMIs) were developed for German tele-
vision. Their main features are the tremendous advantage in
lumens-per-watt output over conventional sources and the
fact that they are daylight-color-balanced without the need
for iliration.

HMIs have changed the lighting business by allowing more
powerful sources with less eleetrical input, which trans.

lates into smaller generators and smaller cables, The largest
sources (12K and 18K) have output that equals and exceeds,
the output of the power-hungry carbon arcs, but don't
require direct current (DC) or a full-time operator.

Although these stable, efficient sources were originally
developed for television, filmmakers were quick o recognize
their advantages. When the firs film was shot using the new
lights, everyone was horrified when the exposure varied con-
stantly. Research quickly revealed the cause of the notorious
flicker effect: HMIs are arc sources just ke the old Brutes,
butwhile Brutes were DC, HMIs are aliernating current (A
The light output varies as the AC eycle goes up and down; as.
aresult, the output of the light varies as well

8 = botion Plcture and Vieeo Lighting
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of carbon arcs) and extreme caution must be used not (o
plug any AC-only equipment into DC, which would severely
damage drils and compressors. Smalle studios generaly
have at least 300 amps available, but be sure to ask. The
most common situation isfor a stage to have several hard-
wired distribution poins with fuse boxes and disconnect
switches that terminate in pin plug, Tweco, Camlok, or simi-
lar connectors. You can then casily plug in an appropriate
amount of feeder cable and seta distribution bos wherever
youneed it

“The only difficulty with a setup like this is that while it is
easy o check the Ioad balance at each bo, there is usually
o simple way to check the overall balance. I is generally
suffcient o justtry to distribute the load as evenly as pos-
sible.Ifyou sense daner,check with the house manager:
she may be able (o take an electrician down (0 the main
service for a balance and load check.

Generators

On location, generators provide the simplest and safest
power source. Generators are available in all sizes: from por-
table 30-amp putt-putts up to tractor-trailer rigs capable of
providing several thousand amps of service.

Four issties are paramount when ordering a generator:

1. Capacity. Be sure o allow an extra margin of safety in
calculating the total load. It is in most cases unhealthy
for a generator (o run at full load.

2. AC/DC. Gennies are available in AC, DC, or mised
ACand DC. Itis vital o think about your needs and
specily the correct service, If you are running Brute
arcs, you will need 225 amps of DC for each arc. If you
are running HMIs or video, you must have AC,

3. Crystal syne. If you are using HMIs, you must order
a generator that has constant speed governed by a
synchronizing crystal. Don't assume that all gennies.
are crystal, Specially modified portable gennies are
available that are crystal. Always requesta frequency
meter. This will allow you to monitor the frequency
of the AC output to ensure that it s within acceptable
limits, Under normal conditions with HMIs anything,
greater than a quarter of a cycle variation from 60
hertz (from 59.75 to 60.25) is cause for concern.

4. Soundproofing. Some gennies are soundpraofed ta
allow sync sound to be recorded. Ifyou can park the
genny far enough away or it a situation with high
ambient noise, a soundproofed genny may not be

Other things to remember:

1. Physical size. Consider where the genny will be driven
and parked. Be sure it will it and that your feeder
eable can reach i

FIGURE 84 Small portable
Soutces are known a5 ‘pULLpULE”
generators, sully about 3500
Watts Those thatae adapted for
im usually have rystal sync, thus
making them sutable for usa with

HMilights,

16U 85 The output panelon s
generstor
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LAMPS AND SOCKETS

In this chapter we look closely at the many different ypes
of radiating sources that are available, examining their
potential and learning what techniques are necessary to
work with each of them successfully

Types of Radi
Carbon Arc

The oldest type of radiating source s the open are. All
carbon-arc sources consist of a positive and a negative
electrode. Current flows from the negative to the positive:
electrode. The high-current flow across the tip of the nega-
tive carbon gasifies the carbon /cerium metal electrode and
ereates a small flame, which is an extremely hot plasma pro-
duced by the are. The output is intense and can be viewed
only through darkglass viewing ports in the side and back of
the unit.

ing Sources
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FIGUE3.19 Cartying lamp. Thi s both  specific technigque and alo an lustration ofa general principle i
lighting. It calla camying*a lamp. Often vie want to make t ook ke the subject s being it by  paricular
soutce that appearsin th frame—in this cas, apracticallam (practcal means that t actualy works). Often
the practica lamp or window of eon sign or whatever thesource ) can' actualy ight thesubject ina way.
e would ke, Intha case i “cary"t—igh it na way tht i ooks ke the sutce s doing the ob self I this
‘xample apractcallamp s dimmed down 5o that it doesn'"burn out*and a Mole Biax luorescent s set atan
angle <0 that t s coming from the zame direction as the mp. Some Black Wrap s used to ke 1 from spiling
ontothe wll

F1GURE.20 Adding testuretoliohts. Charle bars (vertica bars, inthis case mac from tape on an open frame)
and also some lace ceate exture nthe scene. A Mole bear projector I the key;a 4K soft thiough some light
blue gel(4CT8 or Color Temperature lue)simulates skyligh, whilethe beam projector ecreatesdiect un.

fiself. There are dozens of variables, but some of the most
importantare

L. Reflectivity versus absorbency. There can be.
tremendous variation here, even between different
people’ skin.

2. Surface texture: diffuse versus specular,

3. Angularity versus roundness.

4. Transparency. For example, large blocks of ice not
only reflect some light off of their wet surface but also
transmit light internally.

5. Colox. Affects not only our visual perception of color,
but what colors of light will be absorbed or reflected.

6. Subject contrast. How dark or light the object is in
terms of the gray scale. Also, the contrast between the
subject and background or between different parts of
the subject

These are the basic building blocks we work with o the set.
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« Phillips screwdrivers

« Flashlight

* Heavy-duty staple gun

« Portable drill drywall screws and dill bits

* Saw (a folding tree saw is handy; for big jobs,
circular saw)

« Bubblelevel

© level

« Crescentwrench

« Visegrips

« Chain vise grips

* Motoreyele straps (ratchet straps)

« Socketwrench st

« Setofhexwrenches

 Shooks

« Speed square

@

WDA0 or silicone spray
Marking pens (Sharpie)
Chalk for marking the floor
Squeegee and spray bottle for applying gel to windows
Bailing wire
Washers, including fender washers
Camera wedges.
Chalkline
Side cutters (dykes)
16 bolts of various lengths (camera tie-downs)

Other Crews

One of the great secrets of efficiency and speed in filming
is prerigging, This means the crew (or a few members of the ®
main crew) arrives on a set the day before to run PoWer, Posi-  1iqur¢ 10 (3 Soldiering the
ton large lights, ig lights in unusual places, etc. It can make  ightsina stucio keeps the work
it much more efficient when the shoot crew arrives. A prerig  area organized and efficien.
(or prelight) crew may consist of a single electrician or grip, (8 C-Stands soldiered. it not

about aesthetcs s about being
able o getthe cauipment
quickly and eficienty, knoving
what's avallable, and quickly
being able o assess falunts are-
n @ smoothly run setand a chaotic  complete.and reacy (0 go.

one can be measured by the number of extra hours worked

allthe way up to a large crew with a rigging gaffer, rigging
grip, and support services.

SetOperations

The difference betwe

in aproduction day. The DP s in charge creatively, but it
usually falls o the gaffer and second to run the lighting
operation efficiently.

Load-in
One of the most critical decisions on many lacations can

be where 1o park the truck. Try to keep it as close as you can

while retaining sufficient room behind the loading gate. One

of the most fundamental mistakes is parking the truck where

itwill appear in a shot later in the day. Moving the truck
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LIGHTING SOURCES

Lighting instruments are the tools of our rade. Just as a
mechanic must know what his tools are capable of, we
must understand the capacity of our resources in order
to use them to their potential, Here we will examine them
classified in their major groups: tungsten fresnels, HMIs,
carbon ares, open-faced units, PAR, softs, broads, and
miscellancous.

Fresnels

‘With very feaw exceptions (such as the Dedo light), most
lights that have a lens use the fresnel lens. Developed in the
19th century for lighthouses by Augustin-Jean Fresnel, the
lens was further refined to address certain problems with
large glass lenses, primarily the fact that a larger lens tends
to collect heat in the thicker center and then often cracks.

Based on the work of Leclere and Buffon, Fresnel developed
the idea of “collapsing” the basic curved shape into a thinner
profile. The curvature (and thus the magnification) remains
the same, but the glass doesn't get as thick and s therefore:
less prone to cracking.
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some motivation for the lighting, although they play litle
rolein lighting the actual scene (see Figure 1.8).

Two Tweenies armed out on C-stand arms are the main
units for the scene (Figure 1.8d). One of them provides a
back kicker for the actor and the second is the key light:its
only task is to bounce off the white typing paper to provide a
subtle underlight for his face (Figure 4.5¢)

An additional Betweenie gives a slight glow to the map and
books on the shelf behind him (see Figure 4.8a).

Acesand Eights

This was a class lighting project and an experiment with
Mole-Richardson’s 2.5K HMI beam projector. The beam pro-
jector provided a ho, sharp beam through the window. With
full CTB added to the already blue HMI (and the camera set
on tungsten balance), it provided an intense mood for the
scene (see Figure 49).

Adesk lamp provided same color contrast and hot spot on
his head—a focal point for the image (Figure 19b).

Ababy behind the desk adds some "Kick” on the table
(Figure 4.9b). A 650 Tweenie keeps the area under the desk
from going totally black. Without the fog effect from a smoke
‘machine, the shot would not have been nearly as effective.

Detective Scene

This scene (Figure 1.10a) needed to be low key to allow the
handheld LED panel (o be prominent in the scene.

Although the LED didn't provide much lighting on the actors
in the scen, it provided the motivation for a low-bounce
return (the 4" x ' beadboard on the floor being hit with a
1K, Figures 1.10b and c). A 5K through each window and a
12" % 12" white muslin blown out behind the door (Figure
4.10) provided the rest of the lighting plan for the scene.

Young Inventor

‘The challenge in this scene is the lightbulb. From top.
10 bottom on the left: with the bulb as the only source, it
burns aut. Instead, the bulb is dimmed down and is carried
bya MolcPAR through a snootbox. Along with some light
through the window and a backlight, the scene is complete
(see Figure 4.10¢).

Figure 4.1 1a: With just the actual practical light itself, the
central part of the scene is burned out and the rest
falls offinto nothingness.

Figure 4.11b: With the practical dimmed down, the seene
slides offthe deep end.

Figure 4.11¢: A key is added (o carry the practical lamp.
This means he lookslike he is being lt by the practical,
butitcan be dimmed down 0 a good level,
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225 AMoleeno—Mole's
version of the Dino Ligh.

)

FIGURE210 () A 2K i soft ght
with aqacrate. (b A 12K HMI
PAR—one of the most powerful
and ntense lights avalable. Here
{tis punched through 4 < 4
frame with 1, CTO to warm it up.

The 1.2K HMI PAR is one of the most useful small units
around. As an HMI it has great efficiency and as a PAR it has
tremendous kick for its size. The real bonus is that at only
1200 watts, it is small enough to plug into wall outlets. Since
itis already 5500K (daylight color temperature), it doesnt
require heavy blue gel to correct the color, This makes it
ideal for use on locations that have windows (and thus lots of
daylight); itis powerful enough to bounce or shoot through
diffusion as a fill ight for situations where your main lighting
is the available daylight.

HMIPARS are available in sizes up (o the 12K, which is
an extraordinarily powerful light, so powerful that itis
important to be very careful in what you aim it at. It can, for
example, crack windows in a very short time,

Soft Lights

Softlights have a general design of a semicircular pan with
small bulbs (usually 1000-watt bulbs) that bounce into this
clamshell, thus making a soft light. The size of the reflectoris
what determines how "soft” the lightis. Larger units gener-
allyjust have (wo or more 1000-watt bulbs, They vary from
the 1K studio soft (baby soft) up to the powerful 8K studio
soft, which has cight individually switchable bulbs.

Allsoft lights of the clamshell design have certain basic
problems:

+ Theyare relatively inefficient in light output

* Theyare bulky and hard to transport

« Like allsoft lights, they are difficult to control.

« While the large reflector makes the light soft, the light
is sill somehat ra:

As a resultof this rawness, some people put some diffu
sion over the soft light for any close-up work. Big studio softs
through a large frame of diffusion are probably the easiest and
quickest way o create a large soft source in the studio, The
main accessory of all soft lights s the eggerate, which mini-
mizes side spill and makes the beam a bit more controllable.

Studio Softs (8K, 4K, 2K and TK)

Studio softlights consist of one or more FCM 1000-watt
bulbs directed into a clamshell white-painted reflector that
bounces light in a diffuse pattern

Some compact versions of the studio softlights are called
zip lights, particularly the 1K and 2K zips. They are the same
width but half the height of a normal soft

ConelLights
Avariation of the softlight s the cone light. It differs in that

the reflector is a cone and it uses a single-ended bulb instead
ofa double-ended FCM. Because the bounced beam is more.
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FIGURES2 (@) A grip shaking it up—iminga rflectorright before they roll camera, () A softside reflectoron the
left and  hard-side reflector on the ight

Light Controls

Grip effects units modify the character or quantity of
light—blocking, redirecting, feathering, and wrapping the
light—in a word, control. The basic rule of thumb s that
when the control s attached to a light, it is an electrical
department deal; it s separate from the light (on a grip
stand, for example), it becomes a grip thing and, for the most
part,different equipment is used to deal with it

Reflectors

Reflector boards or shiny boards are venerable film equip-
ment. On the B westerns of the 1940s and 19505, they were
practically the only piece of lighting equipment used, those
being the times of day-for-night, a now largely abandoned
technique. Traditionally, reflector boards are roughly 42 %
42-inch and are two-sided, a hard side and a soft side. The
hard side is mirror-Jike, smoothed, highly finished, reflective
material. The soft side is reflective material with just a bit of
texture. This makes it a bitless specular and slightly softer. As
aresult the softside has considerably less punch and throw
than the hard side, which is sometimes referred 0 as a bul-
let for its ability to throw a hard, specular beam of reflected
sunlight amazing distances,

The softside is important for balancing daylight exteri-
ors. Because the sun is so specular, daylight exteriors are
extraordinarily high-contrast. The problem is that the sun
is 50 intense, most film lights are insignificant in relation
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takes some practice to do this, but itis an incredibly impor-
tant exercise; [ urge you (o do it often.) What about the next
logical step? What if there isn't anything in the scene that is
middle gray? What do we do then? Lt remember that each
step on the grayscale is one stop different from its neighbor
(remember, this is a simplified version of the Zone system).
Soif Zone V equals £/1 (given a particular film and shut-

ter speed), then Zone VI must be £/5.6 and Zone IV must be
0728, right?

Soif there’s nothing in the scene that equals Zone V, but
there is something in the scene that equals Zone VI, we're
stillin business. If it equals £/5.6, then we know that Zone V
would be /4. We also know that Zone V (/4 in this example)
is the same as an incident or average reading and is therefore
the correet [7stop to set on the lens.

S0 whatis there that we can count on to be roughly Zone
VI under most conditions? Easy one: Caucasian skintane.
Average Caucasian skin is around Zone VI; it s in fact one of
the few constants we can count on. Get out your light meter
and check it out.If you are ever stuck without an incident
meter, or worse, without a spot meter, you can always use
the old “palm trick.” Use your spot meter or any reflecting
meter to read the palm of your hand. This equals Zone V1
Then open up one stop (o get Zone V and you have your
reading, There is a greater variation in non-Caucasian skin,
50 there is n0 one standard; however, many DPs take Zone V
asa starting point for African-Americans

1 think you can see where this is leading us. We don't
have to confine ourselves (o just reading things that cqual
ZoneV and Zone VI: in fact, we can do it with any zone. It
all depends on your judgment of what gray tone a subject
brightness should have. In reallfe, i takes years of prac-
tice and mental discipline (o accurately determine subject
brightnesses in terms of grayscale values, butin the long
run it a useful skil If you can previsualize what grayscale
value you want a particular subject (0 be in the final print,
You then have the power to place it where you want it in the
exposure range. This turns out to be a powerful analytical
and design tool.

Place and Fall

What do we mean by “placement™ We just sa
simplest form. We placed the skin-tone value of the hand
on Zone VI We can, Ifwe want, place any

Say we have a gray background in the scene that the direc-
tor wants to be light gray. We decide that by light gray, she
means Zone VIl (two stops above middle gray). We then read
the background with a spot meter and it indicates /4. We
then count down two stops and get /2. I we set the lens at

Exposure Theory ¥ 123
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10 bring the exposure p to usable levels. A bit of blue:
‘moonlight through the window and a practical lamp were all
that was added to this scenc.

The 1000-watt VNSP (Very Narrow Spot) PAR 64 bulb was.
hung from a goalpost, which is simply a 10'2' x 4 (pipe.
or Speedrail is more frequently used) held by two high boy
roller stands. Cardellini clamps hold the 2' x 4
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F1608€7.17 The Gossen Color
Pro color meter. Photo.
courtesy of Gossen Foto- und
Uchtmesstechnik GmbH)

scale of 1 t0 100 which gives some indication of the ability of
asource o render color aceurately. For photographic pur-
pses, only sources with a CRI of 90 or above are generally
considered acceptable.

Color Meters

We measure light in two ways: blue/orange and green/
magenta. Think of it as a separate axis for two different
aspects of color. They are completely independent. A light
can be green or magenta regardless of how blue or orange
itis, Color meters measure these two axes separately

Most light sources are not a narrow band of the spectrum;
hence they are not a pure hue. Most colored light is a
combination of various wavelengths; there is no one
number that can deseribe the color accurately. Rather, it is
defined on two scales: red/blue and magenta/green. As a
result, most meters give two readouts (they are called three
color meters,since they measure red, blue, and green), one
for the warm/cool scale and one for the magenta/green
scale. In the case of the Gossen color meter, the magenta
green readout i not in absolute numbers, but directly in
amount of filtration needed to correct the color {0 normal
on the magenta/green scale; this is the CC index or color
cortection index. It describes the green/magenta aspects of
the color source. It s most relevant when shooting with
fluorescents, sodium vapor, mercury vapor, or other
types of discharge sources that usually have a large green
component.

‘Another problem with color temperature s that equal
changes in color temperature are not necessarily perceived
as equal changes in color, A change of 50K from 2000K to
2030K will be a noiceable difference in color. For an
equivalent change in color perception at 500K, the color
temperature would need to shift 150K, and about 500K at
10,000K.

For this reason, the mired system has been devised. Mired
stands for microreciprocal degrees. Mire:
dividing 1,000,000 by the Kelvin value. For example, 3200K
equals 1,000,000/3200 = 312 mireds. To compute how much
color correction is required, you use the mired values of
the source and the final desired color. If you have source at
500K and wish to convert it to 3200K, subiract the mired
value of the desired color from that of the source. S000K =
200 mireds. 3200K = 312-200 = 112
mireds. 85 orange has a mired value of +112. On the mired
scale, a plus shift value means the filter s yellowish; a minus.
value means the filter will give a blue shift. When combining
filiers, add the mired values.

12 mireds and ther
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TV and Projector Effects
Like fire effects, the look of a flickering TV is best accom-
plished with dimmers or, even better, a flicker box. The
source, which might be a fresnel or pracical bulbs in porce-
lain sockets with some diffusion, is usually placed in a snoot
box to confine the light in a realistic pattern. In general, one.
halfor full CTB cools the light to simulate the blue look of
black-and-white television. This is a convention even though
most people watch color TV, which projects a variety of col-
ors. Here again, it s important that the person operating
the effect have some sensitivity to the mood of the scene
and keep it random. Actual television flickers considerably
usually portrayed, but the activity helps sell the

Projection effects can be accomplished the same way with
the addition of bouncing the light for a softer look. Film
projection s bounce offa large sereen, while elevision is
asmaller direct source. Projection can also be simulated by
running actual film through a projector and aiming tat
the audience. Obviously, it is necessary to defocus the pro-
jector or remove the lens so the image won't appear on the
faces.

Day-for-Night

With the advent of high-speed film and electronic boost
for video cameras, speed lenses, high-efficiency HMIs, and
sunguns, day-for-night is hardly ever done anymore. In
the early days of black-and-white, infrared film was used
for night effects, generally in conjunction with a filier
such as aWratten #25. Traditionally, day-for-night is done
around noon since long shadows would give away the
fact that it is day. OF course, showing the sky is srictly
forbidden.

In color (both film and videa),its possible (o achieve a
reasonably convincing effect by underexposing from 17 1o
2V, stops. Moonlight blue can be simulated by removing the
85 filler with tungsten-balanced film or white balancing the
video camera for tungsten. Subleties of color balance can be
achieved with color-correctingfilters, depending on the feel
thatis desired.

If eflectors are used, gold reflectors are a better choice o
preserve the correct color balance. Silver reflectors without
an 85 will probably be cold. Harrison and Harison makes.
aseries of day-for-night filters. The #1 is blue-red:; the blue
gives the night effect while the red component helps hold the
skin tones in balance. The #2 is the same color but also low-
ers the contrast, which can help maintain the night llusion.
“The #3 flter offers a greater degree of contrast control. They
all have an exposure factor of 2 stops.

®
FIGURE 12 (3 The Thundervoltz
unitby Lightring Strkes s
battery-un buta powerful
lightning uni. (Photo courtesy
of Lightning Skes) ) A very
accurate compass s essentalor
daylghtshooting, especilly on
the locationscou and for setting
p sunise an sunset shots,

Technica ksues ® 225





index-128_1.png
The toe of the ilm is @ result of the fact that film reacts
slowly to small amounts of light. It is only when greater
amounts of light reach the emulsion that the change
becomes linear. This s the straight-line portion of the

film. The film base itself aways has some density, however
slight. On top of this, there i always a slight amount of fog.
engendered by light scattering in the camera, the lens, the
emulsion, and also chemical fog in the processing. The
cumulative effect of all of these is called “base-plus-fog
Density measurements are usually described as x density
above base-plus-fog,

This toe and shoulder behavior results in a compression of
the actual scene. If the contrast gradient of the film is cor-
rect and exposure is correct, this compression behavior will
allow the full brightness range of the scene to be represented
on the final print. In effect, itis the failure of film emulsion
and video receptors to represent accurately the real world
that allows us (0 produce photographs and video that are
usable. Each film emulsion reacts to light in a special way.
Some react more quickly to low light than others, creating a
rather abrupt initial rise in density, ot short toe. Others react
more gradually to increases in light and have a long toe.

Films with similar sensitivities and ranges can have quite
different response curves requiring dissimilar exposure and
development.

Another important factor s the range of subject luminance,
which can be usefully recorded. Low-contrast lms can con-
tinue to build density over a long luminance range, whereas
contrasty films saturate rather quickly and tend (o block at
cither end, This is how we can match the type of ilm used
0 the type of scene being photographed. Cinematographer
David Watkin used a low-contrast ilm stock for the movie.
Outof Afica, where he dealt with many very contras
ations in the harsh African sun. The results were outstand-
ing. Both Fuji and Kodak now make emulsions that are more
moderate in contrast than normal film stocks.

Determining the precise film speed, coupled with precise
exposure, is critical when the range of light i the scenc is
greater than the scale of the film. In Figure 6.1, we see three
exposures of the same scene represented by the bars at the
bottom of the diagram. Not enough exposure places much
of the informatian comple
while 100 much exposure places it off the high end—in either
case, once you are off the curve, further changes in exposure
register no change in the negative; the film doesn' see them.
The ideal exposure places all of the information where it
makes some change on the negative.

If there is 100 much exposure, two things happen. First,
even the darkest parts of the scene are in the middle range

situ-

offthe low end of the curve,
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With two-phase, four-wire service, there is an additional
factor:

KVA X 1000

Amps
P* " ol z

In three-phase, given KVA and voltage, amperage is found
by this formula:

KVA X 1000

Amps 5

Volts X 1

In order to understand these relationships, we must recall
the following:

« Two-phase current = 2  single-phase current.

* Three-phase current = 1.73 X single-phase current,

« The current in the neutral of a two-phase, three-wire
service is 141% greater than either of the other two
conductors of that eireu.

Before transformers burn out, they issue a very distinet and
unmistakable burning odor. Learn to recognize that smell
and add it 0 your mental lst of things to check periodically
when running a heavy load through a house transformer. If
vou detect it reduce the load immediately, but don' panic.
Itusually sn't necessary to shut down the bullswitch and
throw everybody into a tizzy.Just switch off as many lights as
you can until you can rebalance.

Wall Plugging

For very small setups where only a small amount of light
s needed (such as documentary and small-unit video) it s
possible (o plug small units into the walls.In most areas, wall
convenience outlets are usually 15-amp and occasionally
20-amp circuits. The standard two- or three-prong Edison
plug duplex outlet that we are al familiar with is by conven-
tion rated at 20 amps, [ there is nothing clse on the circuit,
they will usually hold a 2K light (16.6 amps). Some things to
remember.

1. Check to see what's on the circuit. Switch off anything
thatisnt needed. The simplest technique s (o station
people throughout the house while someone switches
each breaker on and off and labels it. It takes a few.
minutes, but its worth doing.

2. Have sorme spare fuses handy or i its circuit breakers,
be sure the fuse box is not behind a locked door.

Never plug into a circuit that serves computers,

delicate clectronics, any type of medical life support

equipment, or security systems.

4. Switch the lights off whenever you can,

5. Don'tassume that cach room has its own circuit. It
is general practice in laying out household electrical

lecticity # 157





index-80_1.jpg
@

1GURE 47 A sisnce fiction scene.
(o) End of scane, it with  Kino from
the floorand backlight from the 5K
4 oxerthe camera et wall
" < 60 closeup n the scene. (0 The
opening she. The smoke and glow
ofthe butane lighter add mood
and texture o the shot,
@ Diagram of the scene.
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i
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extremely powerful, and must be used with a bit of caution.
Atfull spot they can crack a window: Just one example of
their power: with ASA 320 and full spot, 34K delivers £/64 at
forty feet from the light!

Because the current at the bulb is pulsed D, flicker s not
problem for xenons. They can he used for high-speed flming
up (0 10,000ps. There are, however, some disadvantages.

All xenons are very expensive to rent and have a cooling fan

that makes them very difficult o use in sound filming. Also,

because of the bulb placement and reflector design, there is

always a hole in the middie of the round beam, which can be
minimized but never entirely eliminated.

Because of the parabolic reflectors, flagging and cutting
are difficul close to the light. Flags cast bizarre symmetrical
shadows. Also, the extremely high and concentrated output
means that they burn through gel very quickly. Many people
ry 10 compensate by placing the gel as far as possible from
the light, This is a mistake. The safest place for gel is actually
right on the face of the light, which is the coolest spot.

‘The 75-watt Xenon sungun is excellent for flashlight effects.
Itis a small handheld unit that was developed for the Navy,
and comes in both AC (110 vol) and DC configurations.

The newer madels have motorized flood-spots that can be
operated during the shot. They have a narrow beam with the
extremely long throw of xenons. There is, however, a hole
orahot spot in the center of the beam. Xenon bulbs do not
shiftin temperature as they age or as voltage shifts.

Brute Arc

The DC carbon-are fresnel s falling into disuse since the
adventof the HMI. For many years, the brute arc was the

‘big mama," the heaviest hitter. With many times the output
of the 10K, it was the standard for fllto balance sunlight, the
major workhorse for night exteriors, and sun effects through
windows,

Invented by Sir Humphrey Davy in 1801, the arc was the
first high-intensity electric light. Tt was u
then adopted by the film industry as the only source bright
enough to use with the extremely slow emulsions then avail-
able. It was the only artificial alternative 1o the all-glass or
all-skylight scudios that were necessary.

“The are produces light by creating an ac
two carbon electrodes. As the are burns, the negative and
positive electrodes are consu
ously advanced to keep them in the correct position. In
moder ly days,
the electrade feed mechanisms had to be turned by hand.
‘This called for considerable experience on the part of the

din theaters and

wal are between

ned and so have to be contins

s this is done with feed motors. In the
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Building Your Own Hand Squeezer

Hand dimmers, known as hand squeezers, are standard
equipment on a film set. Often, the gaffer and electricians
bring their own or build them with materials supplied by

the production company: they are seldom rented. Ordinary
household dimmers are available at hardware stores, but
they usually carry the more common 600-watt dimmers (not
really adequate for use on the set). Electrical supply houses
ar online is likely a better source of 1000- or 2000-watt dim.
mers, which are what s used on film and video sets.

You will want to enclose the whole rig in some sort of box.
‘The most common method is (o use a standard electrical
box, such as might contain a dimmer or switch when it is
installed inside a wall. Be sure 1o use proper connectors and
electrical tape, and be sure to make it so there are no loose
wires or exposed copper, which might cause a shock hazard.
‘Always be careful with electricity!

Appendis ¥ 241
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FIGURE 615 The Zone System as appled toa black-and-whie photo:

s we saw above. If each zone were, for example, 10% more
reflective than the previous one, the eye would not read it as
asmooth spectrum.

Discussion of the zone system s always in terms of grays,
butany color can be interpreted in terms of its grayscale
value. The importance of value cannot be stressed (00 much,
‘The value relationships between colors carry about 90% of
the information in any pieture. In a black-and-white photo-
graph the gradients of light and shadow on surfaces contains
the information about form, clearly defining all the abjects
The black-and-white photo also contains the information
about the amount and direction of light in the scene. Color
contributes a small amount of information, but a great deal
of the beauty and interest of the picture

Each step s greater than the previous by 2 a familiar
number, no? The square root of 2 s also the derivation of the
f/stop series. What appears middle gray (Zone V) 1o the eye.
s actually 17.5% reflectance, which is universally rounded
off o 187%. There's mare: it turns out that if you take dozens
ofspot readings of ypical scens, most will turn out (o have
an average reflectance of about 15%. Simply put: 1% is the

Zoneix

Zonewi

Zonevt

Zoney.

Zonew

Zone

Zonet

Zone1

Zane0.
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BASIC SCENE LIGHTING

We have laoked at the tools of lighting, the elements of
lighting, and some basic principles of light and exposure.
Nowlet’s put it all together.

Amovie s made one scene ata time; a scene is made one
shot ata time. The same applies, of course, to commercials,
industrials, music videos, and even documentaries. In this
chapter we will elect several scenes from features, com-
mercials, and classroom projects. We'll analyze their lighting
schemes and talk a bit about the thought process that went
into planning and executing them.

‘Whenever possible, a lighting scheme is planned well in
advance. In nearly all cases, there are deviations from the
plan; this is normal. As a general rule, the lighting of a scene
is built—one light at a time. With larger scenes, there s
usually a prerigging plan. On the day before, the electricians,
with perhaps a rigging crew, wil lay out the cable and place
the larger lights in preparation for the arrival of the shoot

Even in these cases, however, there are always adjustments
and these are generally done one light at a time. For smaller
scenes, all DPs have their own ways of working, but asa
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FIGUTE 24 AGK HMIwith s
ballast.

require a stage box, a twistlock connector, or a set of Siamese
connectors, When ordering a 6K, it i critical o ask these
questions and be sure the rental house will provide the
appropriate distribution equipment. Failure to do so may
resultin the light’s not being functional. Some makes of
HMIs (such as Arriflex) provide for head balancing. This

is accomplished by sliding the yoke support backward or
forward on the head. This is a useful feature when adding or
subtracting barndoors, rames, or other items that radically
alter the balance of the ligh.

aKand 2.5€

The smaller HMIs—the 4K and 2.5 —are general-purpose
lights, doing all of the work that used to be assigned to 5K
and 10K twngsten lights, Slightly smaller than the bigger
HMIs they can be easily lown and rigged and wil it in some.
fairly tight spots.

Smaller HMIs
“The smallest units—the 12K, 800-, 575-, 400-, and 200-watt
HMIs—are versatile units. The 1.2K and smaller units can be
plugged into standard household outlets, which makes them
extremely versatile. Lightweight and fairly compact, they can
be used in a variety of situations. The electronic ballasts for
the small units have become portable enough to be hid-
den on the set or flown in the grid. There are some things to
watch with smaller HMI unis:

+ Prolonged running at a higher rated voltage may result
in premature failure.

+ Extended cable runs may reduce the voltage to a point
that affects the output and may keep the lamp from
firing.

« Excessive cooling or direct airflow on the lamp may
caol the lamp below its operating temperature, which
can result in a light with  high-color temperature and
inferior CRI

= Allbulbs are rated for certain burning positions, which
vary from plus or minus 15" to plus o minus 45",

In general, bulbs 4K and above have a 15° tolerance.
while smaller bulbs have a greater range.

When an HMI Fails to Fire

On every job there will be at least one HMI that wil fail to
function properly. Some rental houses will provide a back-
up head, ballast, or both. Be sure to have a few extra header
cables on hand. They are the second most common cause of
malfunctions, the most common being the safety switch on.
thelens.

+ Check that the breakers are on. Most 11Ms have more

than one breaker.

14 = Motion Pcture and Video Lighting
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On the opposite side, a 12/x12" solid (black) creates some
negative il to give the scene some sense of contrast and
make it a bit more gutsy—not so flat and dull

From Under the Floor

Very large sets with confining walls can present a dilemma.
The solution in this case was to light from underneath the
Plexiglas loor. Dozens of Kino Flo tubes were removed from
their housing and arranged underneath the elevated set to
provide the primary lighting,

FGURE 419 From under the floor.
(Photos courtesy of Kino Flo Inc)

®
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Large rigaing obs such as these cozens of Kino Flo Image 80 or the film X2 are tasks bter
handled by igging crews:igaing gaffer 9ging g1, and as many elecricians an grips a5 are neeced to
getthe set prepps rwwhen the shoot crew s scheduled toarie. (Photo courtesy of Tony Nako”
Nakonechnyi)

things like running power from the generator, pre-position-
ing cranes, getting the units to the set (or nearby), that sort
of thing,

Running power is a big part of this. All power and distribu
tion on a set is the responsibility of the best boy With larger
distro setups, the best boy should walk the line, inspecting.
the cabling, checking the connections, and making sure the
rightlines are plugged into the correct phases of the power
source. Once lights are up and running the best boy will also
use a clamp-on ammeter (commonly called an Amprobe) to
Verify that the load s in balance and no phase, line, or con-
nector is loaded above ampacity
Blocking

Really serious lighting can begin only when you know the
frame—what area you are lighting and where the camera
goes. You alsa need to know the actians. Are the actors stand:
ing or sitting? Does the car enter the alley from the left or
right? Does the door stay apen or does the actor close it? All
this s critical information you will need to do lighting-
mostof all, to do lighting efficiently. If you don't know
the action and blocking of the actors (or cars or horses, or

The Team and set Operatons ® 199





index-63_1.jpg
FIGURE.10 Students riga &' 8
foamcore bounce.on a C-stand
witha 2K Mighty Mole s the
souce. Note also the 2K ziplght
riggect on the wal on the righ.

Quality of Light
i vriations n the qualicy and ook o ighigass vy
endies.Jus think o the many adjccives that we apply t0 i
+indireodirst
* hurshson
+ specularidiiiss
+ amblentisourcey
« pamchylwppiig
+ Splashing/slamming
* Contouring/frontal
* Hottchiarascuro
+ suonglgende
* hadonyrhighey
+ modulated/plain
+ Seimming/direet
+ Tocusedigoneral
© “anapptiuiy
“ind 800, Not ala precise ad casly defied, but ey
] corvey'n e oo gaabity wnd siiospher
Allof tha eads 1 oms canclusion_there i armoRe 16
light han can be defined by subdividing  into har and soft
Keyand il Perform this simple experiment fo yoursel. For
an Gl Gy ok around yourevesgwhera you ekt
the quality o ight in he place you are in. S how t defnes
th space,shapes fhe objcts,and alls o the fces of e
el o i
Bveey sl oflght ik oo s s b siodinied
asetor location.Ask yoursl, how would  ighta seeme to
achieve this ookt What units would | use,here would | put
them, and how would 1 maify and shape the light 0 ahieve
1his? Lot ok at the major variablesthat we deal with. First
we must reliz tht there re acually two factors invalved in
what s traditonally caled hard/sof

48 = Moton pictre and Video Ughting





index-130_1.jpg
Fim
Density

Zone

Grayscalo

x
13
Pure whie

il
18
very gt ray

W
og7
ightgray

Lignt midde gray

v
sz
Middo gray

%
o0
Dk midde
2y

"
03a
Tostured dark
Gy

]
Very satk gray

an
Neaty black

o1
Black

i

w

w

FIGURE 612 Zones 0through
X, stepped grayscale and
acontinuous grascale. By
convention, zones are represented
in foman numeral.

ExposureTheory # 115





index-93_1.jpg
Ambient from Above

General lighting that is just sort of there is referred to as
ambient. In some cases, the ambient just forms a base on
which to build with other lights. In this case, the arctic winter

(Photos courtesy of Kino Flo, Inc.) ﬁ
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Busbar Lugs
Busbar lugs are for connecting the feeder cable

o abusbar. They can be used for tie-ins and are.

in spider boses, which are busbar distribution boxes.

‘Some large generators use busbars and lugs for the primary

connection. With the new five-wire grounded systems,

the lugs are requited to be keyed so that the neutral and

‘ground lugs will it only into the proper sections of the

busbar.

Bare wires are simply a picce of feeder cable that has the
insulation stripped off at one end and terminate in a con-
nector (Tweco, Camlok, pin plug, twistlock) at the other end.
They are designed for use where there are large empty lugs
available or for difficult situations where it is impossible to
getclamps in.

Connectors.
Connectors can be a nightmare, especially if the equipment
‘comes from several different rental houses and adaptors are
needed.
The simplest are pin plugs, copper cylinders that are split
down the middle. They are also used to connect the head
cables of many large tungsten lights (3K and above). Th

need frequent maintenance to ensure a solid connection.

Ifthe contact s loose, push a screwdriver into the split 10
spread the connector and create better copper-to-copper
contact,

Camloks are more positive in their locking and seldom
freeze together. They also form a watertight and completely.
enclosed connection that is much safer. Union connectors
are more common in the theater and video studios. They are
high-tech versions o three-pins and have a secure locking
device.

Ordinary plugs such as you will find around the house (two
parallel flat blades and a round ground pin) are referred to
as Edison plugs, Hubble, U-ground, and household plugs.
The adaptors that convert a 3-blade grounded Edison to a
2-blade ungrounded is called a 3-10-2.

Tuwist locks have the pins arranged in a circle. One or more
of the pins has a nib on the end that creates a positive lock
when given a final twist, Twist locks are safe and easy (o use
and come in an enormous variety of arrangements.

As the name implies, stage plugs are old theater equipment.
They are a iber block with two copper plates on the sides.
One copper plate is spring-loaded. They fitinto square plug
holes that have capper plates at the top and bottom. Stage
plugs come in full and half sizes. Two half stage plugs willfit
into one plug hole. They are not legal in most areas.
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FIGURE 123 Kino Fo's
ecommendations forlighting
process shot backgrounds:
20x20 background s justan
example.Itis mportant o have
the largest background possible
forany particular shot. This
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s possble inorder o prevent
backsplash, which gets the
background color ontothe edges
ofthe subject—a ral problem.
(Courtesyof Kino Flo Inc)

Moonlight Effects

s you recallfrom our discussion of the Purkinje effect, it is
awidely accepted convention that moonlight is blue. The use
of blue for moonlight is controversial and many purists insist
on using no more than ! CTB for the effect. More common
is full CTB or double blue. OF course, these are allin addition
to whatever blue is used to establish basic color balance.

Water Effects

‘The dapple of light reflected on water can be a beautiful
and subtle effect, It can be achieved in a number of ways.
Some people use broken mirrors or crumpled aluminum

foil to reflect a strong directional light (usually a fresnel or

4 PAR). These tend to be somewhat stilted and artificial.

‘The best effect is always achieved by actually using water.
Ina shallow pan with a black backing (black visqueen or a
garbage bagis effective) water itself can be highly reflective if
You use a strong enough unit,

Lightning
Because lightning must be extremely powerful to be effec-
tive, it generally calls for a specially builtrig. Most lightning
rigs are based on carbon arc technology. They consist of
an arc ballast and a set of carbons, which can be pushed
together, and then rapidly withdrawn with a levered handle.
‘The resulting arc produces a powerful and momentary blast
oflight that is very convincing.

A Brute arc can be used by reversing the polarity of the
DCso that it is wrong and then throwing the striking lever.
‘The carbons will produce a brief, powerful arc but won't
strike because the polarity is wrong, Understandably, these
effects can be very hard on a generator, so be sure you have.
plenty of headroom before attempting them.

Sometimes, flashbulb rigs are used for the effect. M-Type
flashbulbs, which have a long burn time, are most effective
for this purpose. Regular flashbulbs fire very quickly, and
they might burn while the shutter is closed.

Most of these methods have fallen into disuse, however,
as purpose-built lightning machines such as those by
Lightning Strikes are becoming very popular for this type of
effect. They make several different units of various sizes and
also units which recreate the flashbulbs of paparazzi and
similar effects. They alsa make a battery-powered uni, the
‘Thundervoltz, which is surprisingly powerful.

Using Daylight
Dayiightisan important resource in film and we are often

in the position of maximizing its effectiveness. Keep in
mind that local weather conditions can seriously affect the
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have available, it is possible to modify,diffuse, bounce, and
double bounce as much as we lke.

Itis important to remember the loss of esposure when
using diffusion material—it's just the price we pay for getting
soft, beautiful light, The light s not simply lost, however. It
is useful o think about where it goes. Some is bounced back
o the back surface of the diffusion and wasted and some is
lost as heat in the diffuser, but most of it is not lost at al; i
simply spreads out (o cover more area

For example, reading a bare light a the center of the beam,
youmay find that you have 100 foot-candies. After placing
diffusion in front of the light, you have only 50 foot-candles,
but you now have exposure over a larger area.

Natural Diffusion

Environmental factors also play a role. Smoke, fog, and
haze can have much the same effect as diffusion with one
important distinction: the smoke or fog is on the shadow
side of the subject as welk; it can serve s a reflector, bounc-
ing small amounts of light back onto the subject

The greatest diffusion of al, of course, is an overcast day.
Slight overcast essentially turns the entire sky into a huge
radiating source: the ultimate softlight It is still overhead,
however, and in some cases, a bit of eyelight ill might be

Other Qualities of Light

Direction Relative to Subject

‘The direction from which the light hits the subject is crucial
0 the quality of light. It is perhaps the key determinant of how
the light interacts with the shape and texture of the subject,

Light that s flat frontal will be less directional since it will
b scen by the lens to cover all subjects equally. Sidelight
and backlight will always be perceived as more directional,
since the shadow areas it defines are far more recognizable
as to origin.

Altitude

The height of the unit in relation to the subject is also erit
cal. It s another aspect of direction. As a broad generaliza-
tion, lights that are higher are going to create more shadows,
and hence more shap.

‘As with direction, the farther away from the the axis of the.
ens it gets, the more likely s o create shape, depth, and
texture, Of course, as with all generalizations, this one is not
quite true; we cannot say that it s aliways better to move a
light higher or lower; however, it i fai (o say this is usually
the case.
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FIGURE .16 Various combintions of daylight, tungsten, and luorescent sourcesascorrected by various
combinstions of Rosco gels.
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For years,cameramen looked longinglyat the compact, [0 102 v shligning
versatile tungsten lamps that were then available called e
Mazda lamps at the time), but attempts 0 use them were
foile by the spectral semsitisity of the fim stocks n use at
the time; they were almost completely blind to red light—
even sighty red objects would photograph as black. The
tungsten incandescent bulbs were as they aretoday) heavily
weighted in the red end of the spectrum.

in 1927, the introduction of  film stock sensicive t all
visible wavelenghs (hence ts name, panchromatic ltered
Highting capabiltes radicall. The new stock was compatble
with tungsten incandescent sources, which offered many
advantages, ncluding reduced cost. Broaduuay,produced in
1929 by Universaland shot by Hal Moh, was the first film i
entirly with tungsten.

Studio management sawin the new technology an eco
nomical means by which se lighting could be accomplished
by the push ofa button. The bean counters” in the head
office (hey had them even then) responded enthusiastcally
10 the economies ofincandescent lighting, so much so that
in some studios the use of arelghting was banned except
by special permission. With sound technology confining the
cameras to immobile sound- proof“ice boxes* and the resu.
g lack ofthe powerfular tocreate stroneg effects, together
with vry static camera work,the outcome was many a
visually dullpicure and one of the low points ofstudio
cinematography:

Introd
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chartforeven lghiing, Each
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beckfocus,which requires that the

fens be as wide open as possile

Adjusting Color

Color on a professional monitor is referred to as "phase.”
With blue only on (and thus a black-and-white picture),
adjust phase until the bars are uniformiy black or white. It is
possible to eyeball the yellow and magenta. This is the down-
and-dirty method and should be used only if other meth-
ods are not practical. The yellow should be a lemon yellow,
without orange or green. And the magenta should not be red
or purple. This quickie method is not recommended except
in emergencies. This applies to SD monitors only. In HD,
itis not possible to adjust phase. However, f you are using
adownconverter on the camera with an SD monitor, this
adjustment will stll be necessary. A standardized test chart
(Figure 5.9) can be helpful for this.

Blue-Only Adjustment

Most professional monitors have a blue-only switch. This
turns off the red and green guns, leaving only the blue
(Figure 5.7). 1f your monitor does not have a blue-only switch,
vou can use a piece of blue gel (full CTB) or a Kodak Wratten
#47—the purest blue in the wratten series, View the moni-
tor through the gel. Ifyou see any of the red, green, or yellow
colors, double the blue gel over to increase the blue effect

By using the blue-only switch or a piece of blue gel, you
have removed the red and green elements of the picture.
Only the blue remains. If the hue is correct, you should see
allernating bars of equal intensity.

* With the blue switch on (or your blue gel in front of
your eye) twrn the chroma or color until the gray bar at
the far left and the blue bar at the far right are of equal
brightness. You can also match either the gray or blue
bars with their sub-bars.
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ELECTRICITY

The set electrician need have only a rudimentary knowledge
of electricity, but must have a firm grasp of the fundamentals.
For our purposes, we must start with an understanding of the
four basic measurements of clectricity: volts, amps, wals,
and ohms. From there, we will look af the issues that confront
aset electrician and briefly review standard set operating
procedure for the electrical crew:

Electrical current occurs when a positively charged pole
is connected to a negatively charged pole. In direct current
(DC) it flows from negative to positive. Direct current s what
youwould get from a battery, for example, but there are
other sources of DC, such as generators and power supplies.

‘The electricity available in most homes and buildings s
AC (alternating current). It flows in one direction and then
reverses. In the United States, it does this reversal 60 times
second. In Europe and other countries, i reverses 50 times
asccond. This cycle is measured in hertz (Hz); thus, U.S.
main power (the electricity available on the main power grid
of the country) s 60 hertz. DC s simple: only two wires are:
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the viewers' eyes will adapt after looking at the scene fora
few minutes. This adaptation will eventually lead the viewer
o see the light as basically white.

Spreading moonlight over such a large arca (about two
acres for allthe scencs) usually calls for a large crane or, at
the very least, a couple of levels of scaffolding, Either might
b a problem as they may appear in the frame at some.
point (the trees are very low at this location) and a crane
mightneed (o be moved: a tim
rough location like this. Scaffolding would be even more
problematic

Fortunately, the location itself offered a solution. The site
chosen (with much urging from the DP) was a dry wash at
the bottom of a steep hill, which was about 60 feet high.
Atthe top of the hill was the crew parking lot—the perfect
spot (o park the generator.

consuming process in

The Plan

There are a number of ways to create fir effects
eral of them were used on this production.

First was the real fire—important not only as a source of
illumination, but also as a major prop. Because this fire is
indispensable (o the frame, there is no choice: no realistic
substitute for fire exists. Then the real fire was supplemented
by some techniques and devices. First, flame bars were
made. These are simple iron pipes with holes drilled in them.
hese holes allow compressed propane (highly flammable)
to escape the pipes when itis fed into those pipes. Next,
rubber cement (also highly flammable) was painted on the
iron pipes. Given its flammability that rubber cement makes

n efficient starter when ignited.

This type of g has several advantages. I is fairly constant,
so itis good for continuity. Real logs would change from take

andsev
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for film. The waveform monitor is basically an oscilloscope
that displays the video signal. Using the waveform monitor
as a technical and creative tool depends on an understand-
ing of the video signal.

Lets review the basics. The video picture is formed by
ascanning beam of electrons. When the scanning beam
reaches the edge of the screen, it goes blank (turns off) and
flies back to the opposite edge, where it starts across again.
“This continues for 262V lines, followed by the longer vertical
blanking interval, during which the scan returns to the top
left of the sereen and begins again, this time in the spaces
between the scan lines it just did.

Thisis not a new frame, however it is the same frame again.
Each frame is painted twice, and each half s called a field,

The reason for this two-field system (which s called inter-
laced video) i that, i a scan line painted a frame for 525 lines.
from top left to bottom right, the time lag between the begin-
ning and the end would be 100 long, The screen would appear
to be dark in the upper left while the lower right was being
painted. It would be similar to a film projected at 12 frames a
second—not fast enough to establish the illusion. Each

of these fields s scanned in Vs o second, making a frame

Y}, 0f asecond. In progressive video, each frame is scanned
from tap to bottom, and there are no interlaced fields.
Tiventy-four-frame-per-second progessive video has become
the standard for narrative shooting as it i closer to the look
of film,

On awaveform monitor, the screen is divided into 110 [EEE
(Institute of Electrical and Electronic Engineers) units (also
called [RE units for the Institute of Radio Engineers This
the more common usage). A video signal ranges from 00 100
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FIGURE 93 (8 A4 4 loppy. () Some shots cll fo ot ofghing control—a orestof C-sands can grow
auickly. Here several cookies and nets shape the igh for  greenscreen shot.

01, Only an arc, 6K, or 12K makes much of a dent against
direct sun. The answer s (0 use the sun to balance fself

This is what makes reflector boards so useful: the intensity
of the reflection rises and falls in direct proportion to the key

Avariety of surfaces are available for reflector boards.

“The hardestis actually glass—a mirror, which provides
tremendous punch and control—but, of course, i delicate
0 handle, Easier to transport but less regular s artificial
mirror which can be silvered Plexiglas or silvered Mylar
(which can be stretched over a frame)

Hard reflector is very smooth and specular and has very
high reflectivity. The soft side is usually silverleaf, which is
notas smooth and has leafy edges that hang loose. Boards
are also available in gold for matching warm-light situations.
such as sunsets.

‘Beadboard is just large sheets of styrofoam. Beadboard is a
Soft reflector because of the uneven surface. But it is not rigid
and seldom stays flat for very long. This is no problem for the.
softside, but it makes it very difficult to focus and maintain
an even coverage on the hard side. Beadboard is a valuable
bounce material, but keep in mind that a single sheet of
beadboard is the equivalent of thousands of styrofoam cups.

Rosco and Lee also make supersoft and other reflector
materials available in rolls. They can be stretched on frames
and made into 6 x 6's, 12" X 12's,etc. A good trick s to take a.
cheap glass mirror that is permanently mounted to  backing
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combination of red, green, and blue to produce a color.
Video is based on an additive system. The overall orange hu
of a color negative is the result of masking dyes that help to
correct imperfections in the color repraduction process.

Additive vs. Subtractive Color

Inaphotograph, the colors are layered on top of one
another, so a sublractive-color reproduction system is used
In subtractive color, each primary is affected by its opposite
an the color wheel

« Red-sensitive layers form a cyan-colored dye.

« Green-sensitive layers form a magenta-colored dye.

* Blue-sensitive layers form a yellow-colored dye.

The H&D Curve

To understand film response we must look at s curve. This
classical approach (o densitometry (the scientific analysis of
exposure) was devised by Hurter and Driffield in 1890; hence
itis called the H&D curve or sometimes the D log F curve.
Itplots the amount of exposure Ein logarithmic units along
the horizontal axis and the amount of density change in the
negative D along the vertical axis. This is sometimes short-
ened tolog I curve (Figure 6.6)

In theory, it makes sense that we would want the film
to change in density in exact proportion to change in the
amount of ight reflected by different parts of the scene. Afier
all, we are trying to make an image that accurately portrays
ne, rightt

the real sc

1GURE 6.5 The Hurterand Difield
Dlog E curve fornegative density.
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Exposure time, and hence shutter angle, is an important
factor in preventing flicker. It s wise (o use the widest shutter
angles you can (to achieve the longest exposure time) and to
avoid, if possible, high-speed shooting, which dramatically
increases the possibility of flicker.

Other precautions include using a crystal motor ifat al fea
sible and using other types of ighting (such as appropriately
filtered tungsten) as part of the set lighting,

Fluorescents can be dimmed, with the following caveats:

* Onlyautotransformer or solid-state dimmers will work
on fluorescents.

« They cannot be dimmed all the way out. Ata certain
point they flicker and spiral inside the bulb.

« There is usually no color shift when fluorescents
are dimmed, but lamps that have been dimmed will
appear warmer.

= While being dimmed, the cathodes should remain
heated at the standard current.

Bulb Handling and Safety

= Never touch a bulb with your bare fingers—to do so
shortens i lfe.

« Don'Lmove alight with the bulb on. Excessive
vibration can damage the filament. Also avoid rapid
flood-spotting or other sudden moves.

+ Use extreme cauion installing and removing bulbs,
especially double-ended bulbs like the FCM and
FHM, which have very delicate and damage-prone
porcelain ends,

* Note and follow the recommended operating
positions of bulbs, particularly large bulbs like DTY
and 6K/12K HMI bulbs, which are not only sensitive to
position, but also extremely expensive

«Tryto minimize on-and-off switching. Dimmers are
an excellent way (o control the light, reduce the heat

FIGURE 111 Dichrol iter
operating pincples

1GURE 1112 Dichvol iteron
FAY bulbs
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FIGURE 74 Colo esponse of the ed, green, and bue cones inthe eye. The
dashed lne represents theresponse ofth rads.

‘There are about seven million cones in each eye. Located
primarily in the central portion of the retina called the fovea,
they are highly sensitive to color. People can resolve fine
details with these cones largely because each one is con-
hected (o its own nerve end. Muscles controlling the eye
always rotate the eyeball until the image of the object of our
interest falls on the fovea. Cone vision is known as photopic
or daytime vision.

Otherlight receptors, called rods, are also present in the.
eye, but they are not involved in color vision. Rods serve to
give a general, overall picture of the ield of view, and are
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level on the set, and reduce total energy consumption,
‘which helps save the planet.

* Make sure all lamps are securely seated in their
sockets.

+ Large bulbs (5K and above] must be removed from
thelight and placed in  foam-padded box for
shipment. This does not usually apply to HMI bulbs,
which means that added caution is called for when
handling HMIs,

Dichroics

Some bulbs have built-in conversion filirs, primarily
for converting tungsten to daylight balance. Generically
called FAYS or faylights, they are a reliable old standby for
daylight il

Technically, FAY is the ANSI code for a 650-watt PAR 36
with ferrule contact terminals and a color balance of S000K.
This oceurs most commonly in PAR clusters, such as the
nine-light, although one- and twa-lamp units are common
for just a touch of ill on cloudy days or for hood-mounted
rigs for running shots. Some units take a similar bulb that
has screw terminals, the FBE/FGK. They may look quite
similar from the outside, sa check carefully before ordering
bulbs.

Both of these bulbs have dichroic filiers for conversion to
approximate daylight color balance. Dichroic filters oper-
ate on the principle of interference. Glass is coated with a
humber of layers that are onc-quarter or one-half the thick-
ness of the wavelength of the color they are to filter. As that
wavelength enters these layers, it ¢
reflections that cancel out the color, Dichroics have been
developed to the point where they are very stable.

PAR 61 1000-watt dichoic bulbs are also available for
MaxiBrutes for high-intensity uses. They come in narrow
‘spot (NSP), medium flood (MFL), and wide flood (WFL).
Their rated life is only 200 hours, so be sure you have
sparcs.

‘Although dichroics (often called dykes) are generally an
integral part of the lamp, they are sometimes a separate flter
that clips onto the lamp and can be swung in and out for
instant changeover from daylight to tungsten balance. These
rigs have become standard equipment for ENG video news

s a series of interior
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FIGUTE 216 () A space ight with bottom pansl (b A hicken coop.

9 A handheld LED pansl st 3 both 3 ource of ight and 3. propina
detectivescene.

®

Chimera and Photoflex, are self-flagging, Already enclosed,
they can convert almost any type oflight into an instant soft
source. Many of them also have double panels: a diffusion
on the face of the light but also a second diffusion inside—in
some cases, these can be changed to heavier or lighter diffu:
sions. Always be sure to apen the ventilation panels, espe-
cially the ones on the bottom and top. Also, be careful when
you are using a softbox designed for hot lights (tungsten or
HMD—some softboxes are designed for still photo sirobes
only, which don't generate nearly as much heat
Jokers

Jokers are a line of very efficient small HMI lights in wai-
ages of 200, 400, and 800, Extremely portable, the smaller
units can be run on either 30-volt or 14.4-volt battery belts
s well as AC power. They can be used asa directional,
focusable ight or as a bare bulb unit for use in softboxes.

LED Panels
The newest additions to the lighting arsenal are LED lights.
Extremely compact (almost flat),efficient, and cool-running,
they are very popular for small spaces, car rigs, and hiding
on the set—they can be hidden in spots that normal units.
would never fit into. Figure 2.18c shows a handheld battery-
powered unit used as both a prop and a light in the scene.

Dedo Lights
Dedolights are very small units that employ two plano-

convexlenses rather than a single fresnel. They have the
precise control usually associated with lekos. They have very
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generalization, it s possible to say that, in most instances,
the lighting i built in a methodical, incremental manner.
Just having electricians run around throwing up lights at
random is seldom productive. The most common procedure
s t0 set the key light and then bring in additional units one.
atatime to see how they fit in with the existing plan.

Itis very difficult to preconceive exactly how a lighting
plan will come together. It is not difficult to come up with
an overall concept, but the exact details will change as you
finally see the real set dressed, props in place, and actors
doing the final blocking. In this chapter we will attempt to
cover as broad a range of lighting situations as possible: from
film school classroom experiments, to low- and medium:
budget independent films, all the way up to very large studio
productions.

Medieval Knights Around a Campfire

These scenes take place during the Crusades and at night,
50 there would have been no light other than campfires,
lanterns, and torches.

The first obvious choice s (o bathe the entire scene with
‘moonlight. First s natural, and second, without overall
ambient moonlight, everything outside the circle of fire-
light would fallinto complete blackness. Some slightly blue
‘moonlight will serve to outline the surrounding tre
shrubs and add a bt of fill o the scene in a naturalistic way

Also, the blue will serve as a contrast to the warmth of the
firelight (fires burn at around 2000K to 2500K). We only
know a thing by its opposite. f the entire seene i lt anly
with warm firelight, (wo things might happen: firs, it might
get timed out at some point in post-production; second,

®

REAT () Knghts gather
around a campiie consising of
propane fire ring and compressed
Iogs. They arealo It with % back
fckerig andt  low-key backlight
froma 5-Lite coming overthe 0p.
of the trees. Another -Lte and an
electric lanterare on the wagon
in the background. (1 ireliht
effect from below can be used to
fend dark, mysterious moody
fecling o the look f the scene.
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FIGURE 14 @) Before the nvention
of halogen bulbs,atypialarge
tungsten lamp n his case &

5K bulb ina Mole Skypan) was
enormous. (Photo courtesy of
Mole-fichardson Co)

) Tungsten halogen bulbs
allovied the Invention of baby”
units—much more compact than
the normalunis Shown here i
 Mole8aby-Baby"—a"baby”
sze 1000-wattlght, which s
commony caled baby light

The makers of carbon arcs responded to this challenge by
developing carbons that were compatible with panchromatic
film. Even with the new carbons, arcs remained (as they do
0 this day) more labor-intensive and bulky: The death blow
was dealt by the advent of HMIs, which are more efficient in
their use of power and don't require a dedicated operator

‘The drawback of incandescent lights was (and still is) that
they are inherently far less powerful than carbon arcs. The
need to achieve maximum output from the incandescent
lamps resulted in the introduction of an improved reflector
made of highly polished, mirrored glass. Lights based on this
technology were sometimes called riles, for their capacity to
project sharp beams long distances. They were efficient but
hard to control; they were hardly more than a raw source of
light. What cinematographers yearned for wasa light of even
greater intensity, but with controllable beam spread and
distribution. In 1934, the introduction of the fresnel lens led
0 the development of ighting units that are almost indistin-
guishable from those we use today.

Following the introduction of three-strip Technicolor with
the film Becky Sharp in 1935, arcs came back into favor.
Technicolar required a spectral distribution close to that of
natural daylight, which made tungsten lighting difficult, In
the intervening years, manufacturers had managed (o make
arcs quieter and so white-flame carbons, which produce
daylight blue with very high output, were just the ticket for
the new process. The addition of the fresnel lens also made
them more controllable,

“This was the heyday of the carbon are. Not only did they
have the correet color balance, but the fact that Technicolor
s a process where the image formed by the lens is spit by
prisms into thre different ilm strips meant that enormous.
quantities of light were needed. Some carly Technicolor films
werelit o such intensity that piano lids warped and child
performers (most notably Shirley Temple) were barely able
to withstand the heat on the set.

To use tungsten lights with color, it was necessary to lose
almost half of the light 1o filtration, 50 their use on color sets.
was very limited; they still found wide use in black-and-
white filmmaking and later in television

The Technicolor Er:

Aswith the advent of sound, Technicolor imposed severe
restrictions on cinematographers. Until color came along,
the use of ight meters was almost unknown: cameramen
used film tests, experience, and guesswork 1o establish
exposure. The precise engineering needs of the three-strip
process made it necessary to impose rigid standards, In the
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board (the kind of inexpensive full-length mirror available
ata drugstore, for example) and smash it with a hammer in
Several places. With a semi-soft ight, it pravides a dappled
bounce with nice breakup. With a hard light, it makes a spar-
Ky reflection that can simulate reflection off buildings.

Operating Reflectors

‘The key rule in relation to operating a reflector s, of course,
the old physics rule:

angle of incidence = angle of reflection

This is the problem with reflectors, Because the sun is con-
stantly moving, the boards require constant adjustment.
For fast-moving work, it is necessary 1o station a grip or
electrician at each board (one person can handle a couple of
boards f they are together). Before each take, the command

‘shake "em up® means to wiggle the boards to check that
they

Reflector boards are equipped with a brake in the yoke
to keep them properly focused. Other rules for using
reflectors arc:

1. Keep reflectors flat (parallelto the ground) when not
in use. This keeps them from blinding people on the
setand makes them less susceptible to being knocked
over by the wind. It lso serves as a reminder that they
need refacusing.

Iits windy atall ly the boards on the ground when
they are not being attended by a crew member.
. The reflection of direct sun is very intense. Try 10 keep.
it out of people’s eyes.

4. Boards must be stabilized during, the take. A moving

eflection is very noticeable and obviously artificial

Standard procedure for aiming a board is o tlt it down
until the reflection of the sun is just in front of you. Once
you have found the spot, tis easier to aim it where you want
itto go.

Specialized stands known as reflector stands are usually
used for shiny boards. Also called "combo stands,” they
feature junior receivers, g braces, no whet
amount of heft to help keep things in place. They are called
comba stands because they are also used as light stands.

il focused where they should be.

s, and a certain

Flags and Cutters

Tlags and cutters are basic subtractive lighting. Coming in
sizes from 12 X 18 inches to 24 x 72 inches, they are used
to cast shadows, control spill, and shape the light. They are
constructed with ¥ -inch wire and terminate in a %-inch
in that fis in grip heads. Flags come in the standard sizes:
12 X 18,18 X 21,24 36, and 48 X A8-inch (4' x 4'). There
are other,less common sizes as well.
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the arc. Ifit has been operating, these parts will be
hot enough to burn right through work gloves.
Depress one side of the negative holder. This lifts
the roller and allows you to place the carbon i the
V-block holder.

Rotate the positive electrade camming lever clockwise
(0 release the positive electrode. If there is a used
posicive, remove it You can then slide a new one in with
its cratered end forward, protruding from the carrier
about 17 inches.

Depress the striker lever (outside lower rear of

the housing) to bring the negative up (o its sriking
position. Push the positive gently forward untl it
touches the negative.

The ideal positioning s for the tip of the negative o
just contact the lower lip of the positive. Adjust the
manual positive handerank if necessary.

Rotate the positive carbon camming lever counter
elockwise (0 lock the rod in

Tilt the guts back into the housing and lock in place.
Attach the power lines (0 the grid and then run cables
from the grid to the light.

Check polarity. Corect polarity—the negative side of
the DC source cannected to the negative electrode-
s essential (0 arc operation. Power on at the head
and look at the polarity light; ifitis ON, then the
polarity is wrong. Reverse the cables to correct,

To strike the arc, gently depress the striking lever to
bring the two electrodes into contact. Immediate]
release it. The arc should be working, Ifits not, check
vour electrode positioning and try again

Trimming during operation is a skll that can only
come from practice. There are three basic trim
functions: the external theostat that controls the
specd of the feed motors, the positive handcrank
advance, and the negative handcrank advance. Itis
the job of the arc operator to view the flame through
the viewing ports (never look at the flame with the
naked eye; the intensity and ultraviolet will cause
immediate eye damage) and make adjustments

to maintain the optimal %,-inch gap and proper
relationship of the carbons.
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IGURE3.1 Color plays.a major role
inimage making

)

FIGURE3.2 Avcidfat lighting.
(a)Fla front lighting makes.

the image shapeless and dul.

{81 Lighting from the sde bings
ot the shaps of the subjectand.
adds degth.

+ Color control and color balance

+ Depth and dimension: foreground, midground,
background

« Shape and fullness in the individual subjects, making.
them three-dimensional

+ Separation: making the
background

« Texture

* Exposure

Let's look at these aspects of ighting in greater detail

Mood and Tone

Lets talk for a moment about the word “cinematic.” In
conversation, itis often used to describe something that is
“movie-like.” For example someone might say a particu-
lar novel is cinematic if it has fast-moving action, lots of
description, and very lidle exposition. That is not how we
will use the term here. In this context, we use the term cin-
ematic to deseribe all the tools, techniques, and methods we
use (0 add layers of meaning, emotion, tone, and mood to
the content

By “content” we mean just the physical objects in front of
the lens. As every good camera and lighting person knows,
we can take any particular scene and make it look scary or
beautiful or ominous or whatever the story calls for. In nar-
ative fiction, this is obvious. In industrials and corporate
video, just to take one example, the most frequent applica
tion is the need to make the CEO look handsome, compe:
tent, and intelligent.

In commercials, often the most difficult shot is not the
actors but the product shot. It goes without saying that your
goalis to make the cereal box or the dog food or the clothing
or whatever the product is look as wonderful, glamorous,
exciting, and desirable as possible.

“The lens and set dressing, props, etc. are important here,
butitis lighting that really makes the difference. Lighting is
hever more critical than in fashion and beauty work, where
the goal is not only to make the model and clothing (or what-
ever the product i) look incredible, but also to do it with a
real “attitude’ —a look, a tone, a subile shade that s in keep-
ing with the concept.

ubjects stand out against the

Full Range of Tones

In most cases, we want an image (o have a full range of
tones, from black to white (tonal range is always discussed in
terms of grayscale, without regard to color). There are a few
exceptions (o this, of course; but in general, an image that
has a broad range of tones, with subtle gradations all along
the way, is going o be more pleasing 1o the eye
tic, and greater in impact.
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IGURES.14 () Full apple, half-
apple quarterapple and on op,
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toright Number 3 (upright—full
helght) number 2 (on theside—
mecum height,and number 1
(i down—lowest height),

Wall Plates, Baby Plates, and Pigeons
Although technically different things, the names—wall
plates, baby plates, and pigeons—are used interchangeably.
‘They are all basically baby studs with a lat plate attached. It
can also be done with a junior (1% inchjreceiver. The plate
always has screw holes. With a baby plate, some drywall
screws, and a portable dril,a grip can attach small lights,
grip arms, cutters, reflectors, and props to any wood surface.
‘A particularly popular combination is a baby plate
mounted on a half-apple, quarter apple, or pancake—it is
called a pigeon. This is the standard low mounting position
for small lights. When you need (o get even lower, a pancake
(the slimmest form of apple box) should be used, although
the depth of the screws i limited. When a half-apple is not
enough, other apple boxes can be placed beneath for some
degree of adjustability

2K Receivers and Turtles

‘While a pigean is generally a baby plate, a similar rig can be
made with a 2K receiver. A variation on the 2K pigeon is the
turtle, which is a three-legged low mount for any 2K studded
light. The advantage of the turtle is that it s self-supporting
with a sandbag or two. The T-bone is similar. It s a T made of
two flat steel bars with a 2K receiver. 1twill mount the light
lower than a turtle and can also be screwed to a wall, T-bones
all have safety chains attached. The chains are constantly in
the way and always seem o get under the T-bone or apple
boxwhen you try to get it to st lat. They have no conceiv-
able application, and yet they are permanently mounted.

We can all hope that manufacturers will wake up and make
“T-bones without the chains.
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FIGURE 107 0) Never do this.
Stacking 2 smaller netageinst

a arger one wil most cetainly
cause damage; lkewise vith lags
and siks, (9 A good tick with
milkcrates:he bokes that reams
of paner come i exactly fitnsde
0 prevent smallobjects fom

poking out and getting tangled.

* Helping out with heavy units or hard-to-reach
situations.

« Providing ladders,lfts, cranes, scissor lifs,etc.

« Providing rain protection for lighs.

* Levelingall tall stands such as Molevators and
Crankovators and Cinevators with apple boxes, step-
ups, and wedges.

I there is no dolly grip, the key grip usually tends o the
dolly and the electricians deal with the second grip.

‘As deseribed here, the responsibilities of the grips are
strictly according to the American system, as it was devel-
oped in Hollywood in the first 50 years of the 20th century
To a certain extent, itis the result of union rivalries between
electrics, grips, and prop people. In Europe, Japan, and else-
where, different systems are used; typicall, the electricians.
handle all lighting tasks, including rigging, sandbagging,
and setting flags and cutters. Grips supervise when there is
‘aheayy or complex rigging job, such as one involving cranes
or pulleys.

This leaves the grips free to run the dolly, work with the set
carpenters, attend to cranes, and perform other important
duties. The division of labor under the American system can
be a source of problems. It s possible for an electrician to set
alight, focus, gel,and scrim It, then have to search for a grip
to move the flag two inches. If t needs further adjustment,
the electrician has to find the grip again, explain (with much
discussion and hand waving) what the lag is supposed to
accomplish, and then stand by while the grip adjusts the flag.

‘Agreat grip crew can be an invaluable support. But for
many grips, working with the electricians s low- priority.
Often they must wait while s/he sees to more pressing duties
with the camera support, dolly,or crane. In the meantime,
the electrician's job can grind to a halt while s/he stares at
a piece of equipment that s/he knows perfectly well how to
operate butis not allowed to touch.

Grips

The second geip works for the key grip, just as the best boy
electric does for the gaffer. On larger jobs the duties become
largely administrative, but as with the key, the grips might be
called on to perform a variety of duties in lighting control,
rigging, leveling, camera support, cranes, and safety.

Most grips carry a large assortment of tools including

« Mat knife and extra blades

Hammer
Tape measure
Slip-joint pliers
Channel lock pliers
Work gloves
Slotted screwdrivers
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FIGURE 216 A veryarge softbox
onan 18K forshadowess filona
beautyshot.

available, nooks aren't generally called on for much sublety,
but they are an efficient and versatile source for box light
rigs, large silk overhead lights, and for large arrays to punch
through frames.

Anumber of units are specifically designed for illuminating
eyes and backdrops. For the most part they are open-faced
1K and 15K units in small boxes with an asymmetrical throw
that puts more output at the top or bottom, depending on
the orientation of the unit. The reason for this is that cyc
lights must be either placed at the top or bottom of the cyc
but the coverage must be even.

Strip lights are gangs of PARs or broad lights, originally
used as theatrical footlights and cye lights. They are often
circuited in groups of three. With each circuit gelled a dif-
ferent color and on a dimmer, a wide range of colars can be
‘obtained by mixing. This can be a quick way (o alier back-
ground colors and intensities.

“The Lowell Tota Lite deserves special mention. Small
cheap, and fndamental, its no-nonsense reflector design
and 750-watt or 1000-wat double-ended bulb provide tre-
mendous bang for the buck. Practically a backpocket light,
the Tota can be used as an umbrella bounce, hidden in odd
places, or used in groups for a frog light or cyc illumination.
Two Totas can be ganged simply by inserting the male end
of the stand clamp into the female side of the other Tota.
Adding more lights to the stack is a problem, they are too
close together (o allow the doors to open fully. To make a
stack of three or more, a special adaptor is available.
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THE HISTORY OF LIGHTING

Lighting s to film what music i to opera.
DeMille

Lighting creates the environment for storytelling and we
‘must never forget that, at ts heart, filmmakingis telling
stories with pictures.

The first lighting for storytelling was fire. For some pur-
poses, its still nearly perfect. Firelight is warm and glowing,
associated in the mind with safety, heat, and protection from
nature. It draws people toward t; they automatically arrange
themselves into a crcle at a comfortable conversational dis-
tance. It fickers gently and provides a visual focus that pre-
vents ones attention from wandering, It starts out bright and
blazing, then gradually dims as the mood turns inward and
eyes grow heavy; it fades away to darkness just about the time
the audience is ready to go home. For the hunter returned
from the hunt, the vllage shaman performing a ritual, or an
elder recounting the story of the tribe, it was ideal.

As theater became more formalized, with written scripts
and larger audiences, daylight performance became the
norm: more light was necessary so that everyone could see
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cases, for artistic reasons, 100 IRE may be exceeded, but 105
IRE is seldom exceeded.

The waveform monitor is an invaluable taol in lighting a
scene. It can be used to set the averal brightness level, the
contrast ratios, the iris setting, and to watch for any hot
spots. The pitfall s in being a slave to it. As a general rule,
the lighting of the scene must accommaodate the parameters
of video. Don't forget that your creative instinets may some.
times conflict with these rules; in that case, you must use
your judgment and the video monitor. Remember that, even
n video, what you see is not always what you get

The Vectorscope

The waveform monitor tlls us litle about the color con-
.(-
“The color signal of videis defined by two basic clements,
bue and saturation, displayed by a vectorscope in a ircular
display. Hue is epresented by degrees of otation from the
refeence point and saturation i represented by distance
from the center of the ircl

For most NTSC vectorscopes 0 isat 3 ofclock. The six basic
colors are positioned as follows:

+ Magenta, 61

Red, 1007

Yellow, 167"
Green, 241°
Cyan, 284"
Bluc, 470
Square brackets mark the position of each pure hu on the
face of the vectorscope. These act s targets when callbrating
1 color burs,

and balance of a scene—for that we need a vectorscope

Iris Control

Video cameras vary in sensitivity, but in general, they cur-
rently run around 100 10 320 ASA (this is an equivalent, as
video cameras are not really rated in terms of ASA).

Asin film, it determines the overall exposure of the scenc.
Because highlight areas are so much more problematic than
shadow areas, the general practice in videography is (o set
the expasure for the highlights and deal with the shadows in
anather way.

Asarule, face tones are set at about 70-80% of peak
brightness—depending on the complexion of the actors.
Ifthere is a bright white object in the scene (for exampl
awhite shirt) that is registering on the waveform monitor
a120%, the video engineer would be forced (o close down
the iris in order to keep the shirt closer to 100%. This would
also lower the level of the face 20 units, which would make it
appear darker than normal. Since we are assuming that the
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FIGURE 44 Lighting dagram forthe
scene of knights gathering o sten
totheircommander see Figure
459, Thefre ficker g i camera
right and slightly behind thern
Infront a¢ ground level s another
softer fre fckerig with three 1K
2ip s O 1o cameralftand
High ae two 2 bringing in some.
mooniight from the side/back.

2 maon afoct

’AQ, ‘J

Fisfckerig

[r—

Figure 4.5b: Two flicker rigs were used on this scene. One is
placed on the ground in front and camera left of the group.
This simulates the campfire we saw in the wide establish
g shot. The second fire rig s behind the group and camera
right, its main purpose i to function as a back sidelight or
Kicker for some of the soldicrs.

Figure 4.3¢: The front fire rig needed o be as compact as
possible so that it didn' stick up into the frame: Baby Zip
lights were bounced into a white card rigged on a C-stand
Aknight's shield was used to conceal it for the reverse angle.

‘The white card bounce was used, as direct ight that close
would have been too directional, even with soft lights. On
cameraleft of the group we see two 2K juniors, which add a
bit of moonlight il

Science Fiction Scene

“This was a lighting experiment (o try some sci f concepts.
‘The decision was o go all blue in order (o give it mood and
also disguise the fact that we had just an ordinary living
room set. The units are tungsten fresnels: a 5K and two 2Ks
coming over the top of the set walls with the addition of a
Kino Flo Diva d-bank on the floor. Double CTB was added to
allthe tungsten lights. The Kino had daylight bulbs. In addi-
tion, the HD camera had a menu setting of +99 for the blue.
channel in video levels. A 5K with double CTB s outside the
window, coming through venetian blinds.

Im Noir Scene

The purpose of this scene was to duplicate the look of ilm
noir (see Figure 1.0).

First of all, there were table lamps. Film noir interiors
aluways seem to have table lamps. Here, they also provide
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depends on the light source, ts distance from the net, and
the angle of the net material relative to the direction of the
light. The main difference between a flag frame and a net
frame s that net frames are open-ended. That s, they have
one side open, making it possible to orient the net so that
there is no shadow of the bar where it might show.

NetTricks

1 you it a net so that it is at an angle to the light, it becomes
thicker and cuts the light even more. This is an easy way (o
fine-tune the attenuation. As with a flag, the farther away the
netis from the light source, the harder the cut will be.

To seta single source so that the f/stop stays constant
overa long distance (1o cover a walk, for example), nets can
e stacked, overlapped so that the area nearest the light is
covered by a single and a double, then a single only, then
nothing.

o fine-tune very small areas, paper tape can be applied
direetly to a net. When the gaffer calls for a single or double
neton a light, don'tjust bring the one s/he asks for, bring
them hoth; it might save you a trip. (This goes for just about
anything that you offer to a light diffusion, scrinss, etc.)

Cuculoris

No one knows the origin of the word, but a cuculoris (o1
cookie or cuke) is arandom pattern designed to break up the
light either subtly (f close to the light) or in a hard shadow
pattern (i far from the ligh),

Any flat device designed (0 cast & patterned shadow
s cookie. Standard cookies come in two varieties:
wood, made from !y-inch plywood, and celo, which is a
layer of wire net cavered with plastic-like material that
has  random pattern burned into it o create a varying
pattern of transparency and semi-opacity. Celos are
‘much more subtle than a wood cookie. Leaf patterns,
blinds, and stained-glass windows are cammon cookie pat-
terns. Cookics of this type are also known as “gobos.”
Foamcore is easily cut, but rigid enough to be sell-
supporting, When actual branches and leaves are used as
cookies, they are called “dingles.” A small branch is a 1K
dingle and larger ones are 2K or 5K dingles; another name
is branchaloris. If they actually appear in the frame they are
called "smilex”.

s with flags, the farther away from the light, the sharper
the cut. Ifa hard, sharp shadow pattern is needed, be sure
(o employ a light large enough ta back way off and stll get
the stop. For maximun sharpness, take the lens off the light.
This reduces the radiator to a point sourt
sharpest possible pattern.

Glpology * 179
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1GURE 3.9 () Thissoft ight window
Scene combines two types of
softight:difusion and bounce.
(Two 5K resnls go through.a
Iayer of heavy diffusion and then
212" 12" mushinclth diffusion.
32K fresnelunit s bounced nta
2 vhite beadboard above the
windows o simulate the g from
anovercast sy

®

An“Obie® light is any smalllighting unit that is attached to

the camera direcly over the lens. lts name is derived from the

beautiful actress Merle Oberon. It was discovered earlyin her

career that this type oflighting was most complimentary (0 her

facial structure. An Obie might be the key, the fll, o an eyeligh,

depending on the relative intensities of the other units
Ambient

all ambient

Ambientis just as the name implics, ov
Ambientis either an overall base on which we build ora
general,directionless ill:Outdoors, the ambient might be
the daylight reflected from the sky and the surroundings. In
alocation room ambient might be an overall il provided by
bouncing alight onto a white ceiling,
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FIGURE .15 Typical sources as
defined in degees Kelvin.

« Source B—A model of noon sunlight with a
temperature of 1800K
« Source C—A model of average daylight with a
temperature of 6300K.

This is slightly different from the standard S500K daylight
as defined by the U.S. government. The 5500K standard is
still widely used for lighting instruments, globes, and
cartection gels

Digital and Electronic Color

Electronic color s displayed on television and computer
screens through the use of a cathode-ray tube (CRT). A CRT
works by moving back and forth behind the screen to illumi-
nate or activate the phosphor dots on the inside of the glass
tube. Color monitors use three different types of phosphors
that appear red, green, and blue when activated. These
phosphors are placed close together and, when combined in
differing intensities, can praduce many different colors. The
primaries of electronic color are therefore red, green, and
blue, and other colors can be made by combining different
intensities of these three colors, There are differences in the
measurement system of analog and digital video. The inten-
sity of each color is measured on a scale from 010 255 (in the
digital system), and a color is specified by telling the monitor
the RGB values. For instance, yellow is specified by telling the
‘computer to add 255 red, 255 green, and 0 blue.

25,000k Nortwest Sy

700K Glear Meraury Lamps

4870 sunlgn atNoon

100K Incandascent Lamp

2500k

180K Sunightat Suse
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emulsions: daylight and tungsten. The basic filter families  Table75 Combination 855
are shown in Table 7.6. The conversion
and video are called CTO and CTB (see below)

lters we use in film

T ——
Light-Balancing Filters

Light-balancing filters are warming and cooling iliers; they
workon the entire SED as with the conversion filters, but
they are used to make smaller shiftsin the blue-orange axis.

st Omghtiowngsen 2%

[T —

Correcting Light Balance Toble 76 Gels for Cortecting Green

Daylight sources include Sources

=" Daylight tself (daylightis a combination of directsun  —pomc i
and open sky) e mhancc

- M indete

= Cool-white or daylight-type fluorescents soex

« Color-correct fluorescents T

« Dichroic sources such as FAYs. i iy

« Ares with white-lame carbons Shimsgeen 15 S

In general, daylight sources are n the range of 5400-6500K,  umuaeen 075 o

although they can range much higher. Near sunrise and it

sunse, they are much warmer as the sun s raveling (hrough P "

amuch thicker layer of atmosphere and more of the blue e 15 =

wavelengths are fltered out. The quantity of dust and the Lhen 073 -

amount of humidity in the air are also factors, accounting for
the different colorings of ight prevalent in different locales
Perhaps most famousis the translucent blue light of Venice
made famous by the painter Canaletto,

Correction is achieved with either 85 or CTO, both of
which are arange filters. The Rosco product is Roscosun
85 (85 refers to the Wratten number equivalent); it has a
mired shift value of 131 which will convert 5500K to 3200K.
(Technically,this is equivalent to a Wratten 85B; Wraten 85
has: mired shift value of 112, which converts 5500 to 3400,
slightly cool for tungsten balance.)

cTo

CTO s the initialism for color temperature orange. CTO s
warmer than 85 and has a higher mired shift value: 159, This.
‘means that it will convert 650K to 3200K, which is excellent
when correcting cooler sources such as HMs, which are
running blue or heavily skylit situations. It is also useful
when going for a warmer ook, as it will convert 500K to
2940K. (500K ~ mired 181, shift value of 159. Warmer equals
positive. 181 + 159 = 340 mired. Divide 1,000,000 by 340 =
2940K) The difference is basically American vs. European,
probably owing to the fact that European skylight is gener-
ally bluer than American skylight.

An important variation of 8 is the combinatian of color
correetion and neutral density. The purpose of this s to

Theory and Control o Color # 145
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FIGURE 115 Bulb base cods,

b (Courtesy of General Hectric)

sy SR ot

%-ang-nng i}

e G sGBey

,‘%Wﬁ en

wwac” 226 ]

e i) "4, //
e ] 1
oy \ \
sT £ "
o cangontr [rra—
vor e st g e
B o R —

P megumsansrony i rsanca sosder

RERSC eaingune ecerpdangls Ve weds
ey 287 Wiahinon

RuzP ommauntiwosin G o pnalgare 167}
Tsaerg 01 ace o st dare

RSC raceseas gl contct v eoner
oo anai omact B wopn e
fret ey

S messees @ wopnpriocis

SoBay Grgecoscsaonst 3 heoens

(st n s eerence )
e Devgniion

luminous flux. When a tungsten bulb is corrected to daylight,
the advantage increases (o seven times because they are
more efficient in converting power to light; moreover, they
give offless heat than a tungsten lamp.
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of the open section. The speed is determined by the frame
rate at which the camera is operating, The open section of
the rotating shutter assembly is known as the *shuter angle”
and is measured in degrees. Sensibly, most shutters are half
open and half-closed, which makes the shutter anle 160"
Some shutters are 165°, and many are adjustable (Table 6.6)
With the camera operating at 21 fps and a 180° shutter, the
exposure time is Yan of a second (Y at Furopean 25 fps)

Tbless
instops)
™ Nodunge 165 ™
o 3 100 @
% w @
w0 & 50
55 0 w©
s w0 0
b6
e e e Ye e e e e e

Sops Noms B B B 1 s % 2 b A 3 o 4 4

Vieurs evs

Spinning miror

o

FIGURE 616 The fim camera spinning miror shutter open lft) and closed (ight)
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for example), because we apen or close the aperture of
the ca

era to adjust how much light reaches the film, and
we use faster or slower film and so on. What really counts is
the ratio between the darkest and lightest, and that is what
we are plotting on the log E axis. This is called the brightness
range of the film, sometimes abbreviated as BR. Fach unit on
thelog E axis represents one stop more light

Contrast

The word "contrast” has different meanings, depending
on whether you are talking about the contrast of the subject
‘you are photographing or the negative you will use to make
the print. In general, contrast refers to the relative differ-

nce between dark and light areas of the subject or negative.
Subject contras refers to the difference between the amounts
oflight being reflected by the darker, or shadow, areas of the
scene and the lighter, or highlight, areas (for example, a dark
door as opposed to a white wall).

Negative contras refers to the relative difference between
the more transparent areas of the negative and those that
are more opaque. The negative is described in terms of
density These densities can be measured with an nstru:
ment called a densitometer, which measures how much light
passes through the negative and how much is held back. The
contrast of photographic subjects can vary a great deal from
one picture to another. On clear, sunny days the contrastof
an exterior scene can be great, while on cloudy days it can
be relatively low in contrast, The contrast of a given scene
depends on haw light or dark the objects in the picture are.
when compared to each other and how much light s fall
ing on them. Let's get back to our theoretically ideal film
‘This film would change the density of the negative exactly
one unit for each one unit of change in the brightness of the
subject.

No reproduction medium now known is capable of repro-
ducing anything near the brightness range exhibited in most
real-world situations. Nearly all film emulsions are nonlin-
car. This lincarity fails for two reasons.

« Ittakes a certain amount of light energy (o initiate.
the activation of the photosensitive clements in the
emulsion (the inertia poiny). Thus the density rises
‘gradually at first in this area (called the toe), finally
accelerating into the straight-line portion of the

* With increasing exposure (o light, more silver halide
is converted, unil it has o mare sensitive material to
activate. At that point, increasing the exposure docs
notincrease the ultimate density of the developed
negative, This saturation occurs gradually and
produces what is known as a shoulder.

112 = Votion Picture and Wideo Lighting
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colar mixing direet current (DC), B, 149, 159-154,

advancing and retreating color, 133 168-169
complementarity, 133 director of photography (DP), 190-192
film and video colorspace, 131 discord and discordant caloss, 135
transparency and reflection, 134 distrbution equipments
weight balance AC and DC, working with, 166-169

color quaities bullswitches, 163
chroma, 132 busbarlugs, 162
color temperature, 1 connectars, 162
hue, 132 distribution or distro boxes, 161
value, 132 distribution system planning, 165-163

color rendering index (CRD, 25, 140, 142, extensions [singers), 165

145,208, 210 feder cables, 163

colarspaces, 131 Iuneh hoses, snake bites, gangbores.

color lemperatuse, 192-193 and our-ways, 164
and color control, 136-142 tie-in connectors, 161

color temperature blue (CTE), 56, 145 wire (ypes, 163161

color temperatue orange (CTO), 145-145  distibution system, 160, 165-165

communication,in set operation, 202 Load balancing, 166-168

complementary harmonics, 135 Dlog E curve, see H&D curve

cones, in reting, 129-131 DF,see Directar of photography

continuous-spectrum bulbs, 210 dykes,see Dichroics

contrast, 112-114
and films, 108-112 E

controllable light, 2-3, 17 effects

conversion flers, 141-115 day-for-night, 2

coakies and celos, 160 fire, 220

correlated color temperature (CCT), 140, lightning, 226

147 maonlight effects, 226

couplers, 106 i, 223-221

I, see Color rendering index smoke, 226

Gestand rules, 181 TV and projector efects, 225

CIB, see Color temperature blue water, 226

€10, e Color temperature orange Bl s Exposure inder

cuculors, 179-160 clcirical best bay, 195

electrcal equipments,color coding of,

D 161

daylghe clectrical supply systems
balance, 17,21, 37,95, 140, 143,212, single-phase, 152

2 heee-phase, 151152
bulls, 25, 26, 04,65 electricity, measurement of
saurces, 145 paper amps, 151
tungsten, 140-141, 143, 146 potential, 150-151
s in lms, 226-227 electric potential 150-151

depth-of-field, 221 clectronic color, 136

deuce.7.12 enclosed metal arcs, see HMIlamps.

dichraic iers, 211, 212 exposure, of light, 99-100

dichroics, 212 brightness perception, 111116

diftusers, 51,180 cortect, in brightness perception, 111,
burterles and overheads, 191 16
overhead rules, 182 determination tols, 17-113

digital imaging tochnician (DIT), 7, 191 foot-candle and, 102

dimmers), 29,51, 91, 210-211,216-218 frstop scale relation with, 100
auto tanshormers, 210 incident meters for, 117-11.
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Vighting source distance rlation with
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Creating an Exterior in the Studio

In this scene from Terry Gilliam's The Brothers Grimm,
(Figure 4.26) a series of *Storaro” lights (multi-PAR units
which use ACL aircraft landing lights instead of PAR 61

bulbs) create strong shafts of downlight for this night scenc.
Asmoke effect is also important to this sho

FIGUIE 424 Tony Nako's ighting
plan fora scene fiom 2. (Photo,
and diagram courtesy of Tony
Nak Nakonechnyi)
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©
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able to provide an accurate estimate of the time involsed is
also amatter of your credibility as a DP It takes practice
When you are really on the run, it ften pays to have a
Plan Band a Plan C. Thus, if the clack simply runs out,
you have something you know will (at the very least) work,
Often there are variables you just can't plan for: a change of
weather, an irate neighbor, a crying baby.
Butlets move on to the physical lighting of the scene. There
are dozens of ways (o light any particular scene; but where
do you start?

What Are the Opportunities?

Almost always, ane of the first questions you will ask
yoursel is, “What are the opportunities?” What is there in
the location, the set, or the situation that offers you some.
interesting ways to deal with the lighting? It might be the
windows, or a desk lamp, or even a large palm you can hide
Something behind. It might be an existing sireetlight that you
can imitate by hanging something from the pole.

You may find some architectural clement you can empha.
size ot perhaps a white rug you can bounce something off
of to give the actor a nice underlight, This survey of the
opportunities will most likely happen during the location
scout as you walk around with the director and your gaffer.
In the case of a builc set, it might oceur in conferences with
the production designer or while looking at the drawings of
set designs.

OK. 50 you've got a basic strategy. Having considered your
resources in equipment, crew, and time, you have a basic
plan. Be careful: a couple of traps are waiting to snare you at
this point.

“The main one is “lighting air.” This happens when you
don'tsee a proper rehearsal and you don't have stand-
ins. Sometimes, on smaller projects, the director will just
describe the scene to you and then go off o attend to some-
thing else.What usually happens is that you make the set
ook great, but there is no guarantee that you are properly lit
for the action of the actors.

You mustinsist on seeing a proper rehearsal. Itis impera-
ive that everyone remember that rehearsals are NOT just for
the actors: they are for everyone. They are for the AC, so she
can set marks, they are for the DP to judge the lighting, they
are for the grip to set any dolly marks, and so on.

Itis not usually important that the actors go through the
scene with full acting intensity. For you, the focus puller—
‘and for the gaffer, the grip, the sound recordist, the boom
aperator, ete.—it is enough that you see where the actors are
going 1o be whether they are sitting or standing or moving
and the timing of “gags” (say, switching on a TV).

Fundamentals o Lighting * 43
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coming into a room painted in warm colors, Even body
temperature has been found o differ by a few degrees in
rooms painted warm to those painted cool. Color tempera-
ture is derived from physical temperature—a neutral body
when heated willfirst glow red, then orange, and eventually
white.

(oo
@)

The Color Wheel

Artists have found it helpful to bend the linear spectrum
around in a circle called the color wheel, The British scientist
Sir Isaac Newton, who discovered the spectrum in the seven-
teenth century, also twrned itinto a color wheel.

On the color wheel, instead of being at opposite extremes,
red and violet lie next o each other. A circular specirum
better describes our perception of the continuous flow of
hues, and it establishes opposites across the diameters. The
color wheel is created by wrapping the visible spectrum into
acircle and joining the far red end (long wavelengths) to the
far violet end (short wavelengths).

Primary colors are hues that cannot be mixed and from

‘which il ather coors an be mixed.In igh they e e —=
s, i IS ooy color s hisos tade by
o primaries o

” (m R

RED + BLUE = Magenta |
s ) |

BLUE + GR Cyan 5o ()
vagsia
RED + GREEN = Yellow =

FIGUTE72 Warm and cool color.

Tertiary colors are combinations of the secondary colors.
“The primary, secondary, and tertiary colors together make
up the twelve colors of the basic color wheel.

i [ ]
Complementarity
Hues directly apposite each other on the color wheel are i

called complements. They are called complements because:
they contain or complete the triad of primary colors—for e o
example, the primary red is opposite the secondary green,
which contains the primaries vellow and blue. A

Advancing and Retreating Color

Another psychological response: the hottest colors move himir!
forward aggressively as do black, brown, dark blue, and dark FIGURE7.5 The derivation of the
Eneen. Palecaol tones etrat,pale green and blue the fur- 96 shed o th spacirun—
thest. Yellow, though light, advances when intense. dingonsdiding i

Color Mi
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FIGURE45 A im noir
scene. () The scene as
shot. () The setup. (0 A
diagram of the setup.

©
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FIGUEE 411 The young inventor.
(@) Wit just the actual practical

light tsel the central part of the
scene i burnect out ani the rest
alls offito nothingress () With

Figure 4.11d: With a bit of backlight and an accent
through the window, the scene is complete.

the practical dimmed down, the Miscellaneous Scenes
actoris underit. (0 A key s added
tocary“the practical amp s Potter

means he ook ke he s being
it by the pracical butt can be
dimmed down 102 good levl.

Figure 4.12a: This scene is from a commercial that needed a
romantic but manly look. The lighting scheme was extremely.

w2 oot bockiantanaan  Simple. In front of the actor working on the pottery wheel
accent through the windowshe  Was a window: Heavy diffusion (in this case bleached muslin)
Scene s complete (o) Adiagram of  was taped to the glass

thelighting setup. Outside were two firstarters (1K MolePARS) with NSP

bulbs aimed through the diffusion. The overhead lamp was
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With a few exceptions (such as using PAL equipment in a
NTSC country or running the lights off of a noncrystal sync
generaton), in video this is no problem, since both are syn-
chronized to the same AC eyele. In film, however, there are
many conditions in which the two are not synchronized. We
now know the conditions that must be met for HMIs to be
used successfully, but the problem has added new consider-
ations to filming and imposed limitations on many types of
flming, particularly high-speed photography and working,
with live monitors.

Meantwhile, 1982% Blade Runner, with its stunning cinema-
tography by Jordan Cronenweth, popularized a new player—
xenons. A gas-discharge arc, the xenon is cousin to the
HMI and big brother to the xenon gas projector lamps used
in theaters. A highly efficient source coupled with a polished
parabolic reflector gives xenon the capability of extraordi-
nary output in an extremely narrow, focused beam. Although
very specific in application, xenon has proved a useful and
powerful tool for the image maker

The development of flicker-free HMIs that feature clec-
tronic rather than magnetic ballasts eliminated most of the
technical problems involved in using HMIs in off-speed film-
ing. One drawback s that in flicker-free mode, some units
emita loud hum, which may be objectionable to the sound
department.

Kino Flo and LED

Other developments include the creation of fluarescent
tubes with color rendition good enough for color film
applications. Piancered by Kino Flo, color-corrected, high.
frequency fluorescent sources (to eliminate flicker problems)
have been extremely popular in all types of applications.

Amore recent development is LED panel lights, which are
extremely compact and can be made very smal; they have
become very popular for applications such as car interiors
and when it is important to hide lighting units throughout
the set.

Today's image maker has a wide variety of powerful and
flexible tools available for ighting in film and video. The his-
tory of lighting s the story of adapting new technology and
new techniques to the demands of art and visual storytell-
ing. The same concerns stll face us every day on the set, and
we can draw on the rich experience of those who have gone
before us.

The Historyof ighting =
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IGURE 116 The KM startop cycl,
Incandescent lamp bulb shapes
(Courtesy GeneralElectic)
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FIGURE 117 Bases for fluorescent
famps. (Courtesy of GTE Sylania
Uopting)

FIURE 118 Typicallampholders
for Muorescent lamps. (Courtesy
GTESylaria Lighting)

The term HMIis an abbreviation for the basic components.

17 is from the Latin symbol for mercury (Hg), which is used
primarily to create the lamp voltage, “M” s for medium-
length arc. “I" stands for iodine and bromine, which are
halogens, The halogen serves much the same function as in &
tungsten-halogen lamp and ensures that the rare carth met
als remain concentrated in the hot zone of the arc

HMI lamps are manufactured from high-temperature—
tolerant quartz glass. They have two axial electrodes made
from tungsten that project into a cylindrical or ellipsoidal
discharge chamber. Power s supplied via molybdenum
foils with a special surface profile. The foil s sealed in the
quartz glass lamp shaft and provides the eleetrical connec-
tion between the base and the electrodes in the discharge
chamber. Color temperature, as derived from a black-body
Planckian radiator, does not directly apply to HMIs because
they are not continuous-spectrum radiators. HMI lamps pro-
duce a quasi-continuous spectrum thatis very similar (o that
of the sun

Inan HMI lamp the basic mercury discharge spectrum
is very discontinuous and concentrated in a few narrow
bands. The output of the rare carths fills out the spectrum
and produces an SED very close to daylight. For most HMIs.
the color rendering index is greater than 90, and thus above.
the minimun for ilm. When first developed, HMIs were not
dimmable. Lamps have now been developed that can be
med 0 40% of their rated output, which corresponds to
30% of their luminous flux, There is same slight shift of color
temperature under these conditions.

AILHMIs require a ballast. As with a carbon arc or an arc
welder, the ballast includes a choke that acts as a current
limiter, The reason for thisis simple. An arcis basically a
dead short. f the current were allowed to flow unimpede
the circuit would overload and cither trip the breaker or
burn up. Original ballasts for HMIs were extremely heavy
and bulky. The invention of the smaller and lighter electronic
ballast was a major improvement. They also allow the unit to
operate on a squarcwave, which solves the flicker problem.
The squarewave also increases light efficiency by 6 to 8%

Volltages of 12,000 VAC o more are needed to start the arc,
whichis provided by a separate ignitor circuit n the ballast
The typical operating voltage is around 200V, When a lamp.
is already hot, much higher voltages are needed in order (o
fonize the pressurized gap between the clectrodes. This can
be 20 KV to more than 65 k. For this reason, older HMIs
could not be restruck while hot; most now have  hot restrike
feature, Owing to devitrification, which increases as the lamp.
ages, the color temperature fals by about 0.5K to 1K per hour
burned, depending on the wattage

208 = otion Picture and Wdeo Lighting
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In the tool kit
« Visegrips

« Channellock pliers

« Phillips screwdrivers: 1, #2

« Setofhexwrenches

« Tuse puller

* Cube taps—heavy-duty

+ Currenttaps

. 3to2s

« Electrical tape black)

* Colored plastic marking tape (red, blue, vellow, white,
green)

« Spare fuses: household, stage bos, barrel fuses

+ Heavy-duty staple gun

* Tape measure

+ Wire nuts

* Zipeord

‘The Key Grip

The grips are an important part of the lighting team. Their
responsibilities in regard to lighting include
* Rigging al lights hanging from the grid or from the set
walls or ceiling,
Rigging lights to vehicles for running shots
Setting of lags, cutters, nets, and cookies.
Setting up and adjusting reflector boards.
Rigging and adjusting silks, butterflies, and overheads.
Seeing to any diffusion or gel not aitached to the light,
such as gel tacked to windows, on frames, or otherwise:
tricked up.
+ Placing all sandbags, tying off tall stands with sash,
grip chain, et
« Anyhoisting or rigging of heavy equipment.

FIGURE 10 Agrp Hollwooding
(handholding) a courtesy g for
the camera operator. Note tha the
Fisher dolly s mounted on a track
dolly which sits on th tacks.

The Team and set Operatons # 195





index-107_1.png
face is important, not the shirt, this would be unacceptable,
“The shirt has to be dealt with somehow, and here there s no
ifference between film and video; the tricks are the same.
We can seta net to keep light off the shirt, change the shirt
to adarker one, soak the shirt n tea to tone it down, or add a
litle light to the face.

Electronic Pushing

Anather factor that affects overall exposure s electronic
pushing or gain. This s the electronic equivalent of forced
development for fllm, It raises the sensitivity of the video
‘sensor, allowing the camera to form an image at a lower
exposure level. The boost is rated in decibels (dB) and cach
6-dB boostis the equivalent of one stop. As with film, there
54 penalty to pay. In this case it s increased electronic nofse
in the picture, not unlike the inereased grain in pushed film,
Most cinematographers prefer to shoot at -3 dB when the
camera offers that option; this reduces noise (0 a minimum.

White Balance

As with film, video,
temperature of the lighting, This is achieved electronically
by white balancing. A relatively quick and simple process,
white balancing is necessary only at the beginning of the day
orwhen a major change aceurs in the lighting, such as going
from indoors to outdoors, or usinga different setup with
color gel on the lights. It may also be necessary if a camera
starts acting up owing (0 overheating or other problems.

White balancing can be accomplished either automatically
by the camera itself or manually by the video engineer/DIT.
In either case it consists of focusing the camera on a white
or neutral gray target (such as a white showcard); then you
either push the auto white balance button or manually
adjust the paint controls. Many advanced cameras have the
capacity to memorize more than one white balance, which
can then be selected later. Most alsa include some preset
balances such as tungsten lighting and daylight and perhaps
4300K (which is average for fluorescent lighting), which can
be selected when there is no time for a white balance,

When white balancing, it is key to know what your refer-
ences. Let's consider two situations.

1. Youare shooting in a remote location that has very low.
voliage. The tngsten lights are burning very yellow
as a result o the voltage drop. You want to be sure you
get good clean color.

2. Youhave lt a set for late afternoon. The lights have
all been gelled with V.85, and the sunlight coming
through the window has full 85 and No-Color Straw to
simulate golden hou.

st he balanced to the overall color

92 % Molon Picture and Video Lighting
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FUNDAMENTALS OF LIGHTING

T'm sure you've heard this phrase: “If you light it right...” o
“With good lighting, the scene will

What does that mean? What is “good lighting? Lighting
has nearly infinite permutations and variations. There is
certainly no one right way to light a scene. As a result there:
s no chance that we can just make a simple listof proper
lighting techniques.

What we can do, however, s try to identify what it s we.
wantlighting to do for us. What jobs does it perform for us?
Whatis it we expect of good lighting? Starting this way, we
have a better chance of evaluating when lighting is working
for us and when it is falling short. Naturally, these are gener
alizations. You'll aways find exceptions, as in all aspects of
filmmaking —staging, use of the lens, exposure, continuity,
editorial, etc.

What Do We Expect Lighting to Do for Us?

So whatis it we want lighting to do for us? There are many
jobs and they include creating an image that has

" Mood and tone: emotional content

« Afull range of tones: gradations of tone
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EXPOSURE THEORY

Light comes in both visible and invisible portions of the
electromagnetic spectrum. Human eyes ate sensitive to the
small portion of that spectrum that includes the visible col-
ors from the longest visible wavelengths of light (red) to the
shortest wavelengths (bluc)

Intensity of light is measured in foot-candles or in lus (in
the metric system). A foot-candle (fe) equals about 10.08 lux
(or, for a rough conversion, multiply foot-candles by 10 to
get ux). A foot-candle is the light from a standard candle at a
distance of one foot. One lux s the illumination produced by
one standard candle from a distance of 1 meter. When a film
is exposed for 1 second to a standard candle 1 meter distant,
it receives 1 lux-sec of exposure. What's a standard candle?
Its like the standard horse in horsepower. It just gives us
some standard points of reference.

The Bucket

‘Think of exposure as a bucket. Whether it be film emulsion
o the CCD receptor in a video camera, the image-making
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FIGUEE 215 (a) A Source Four leko
by ETC.(b) A Super Wendy i use
on anexteror (Photo courtesy
of Lee Lighting) (A Musco lght
nlocation on an exterior. (Phota
courtesy of Musco) (d) An HMI
balloon ight rigged for the fim
Confessions of  Dangerous Mind.
Vi s ivays a problem wih
Balloon light. (Phato courtesy of
Tory"Nako" Nakonechny)
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16URE3.16 Light from upstage
side.(a) One fundamental aspect
of direction of ght rlatve to
the source s that it s generally
better tolight from the upstage
side (the side away from camera),
This creates shape and shadows
onthe camera sde,adding depth
and dimension. ) The over-
the-shouder shot it from the
downstage sice doesn give the
same sense of depth, dimension,
an shape as the shot It from
the upstage sid. Quite simply
the shadows arrt where we
Would bk them to b. t s just
Rotas complimentary o the
models festure, T  broad
generaizaton,of course: there
are many exception to this but
222 genera princplet s 3 good
guidelne to follow. (q Lighting
Fom the upstage side s
opposite camera). (6 Lighting from
the downstage sde (same side as
camera.

Ut e
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Lghton e
douneiage side
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14 Keep your load balanced

15, With large lights (5K and above in tungsten and
some HMIS), the bulbs should be removed for
transportation,

16, Hot lenses can shatter when water hits them. If rain
or rain effects are a problem, provide rain hoods,
plastic covered flags, or other rain protection.

17. Warn people to look away when switching on a light

18, Never touch two lights or light stands at the

19, Donft assume its AC. DC can be deadly, Check it.

WetWork

Because water triples conductivity, working in or near

water is probably the most hazardous situation a crew can

face. Extra precautions and constant vigilance are required.

Saltwater-soaked beaches are particularly hazardous

Some things to keep in mind:

1. Keep all stage boses and connectors dry by wrapping.
them in plastic and keep them on half-apple boxes.

Remember that gaffer's tape is not resistant to water or

cold; plastic electrical tape will work. Garbage bags arc

useful, but Visqueen or heavy plastic is better.

Ground everything in sight

Keep HMI ballasts out of water and off damp sand.

4. Use waterproof shoes, rubber gloves, and waterproof
suits if necessary. Place dry rubber mats liberally,
wherever someone might be working with hot items
such as HMI ballasts, distribution boses, et.

5. When equipment (including cable) has been around
saltwater, wash it down if you can,

Itis possible to run lights underwater. They must be
immersed when turned on and cannot be taken out while
hotor they will explode. If the connections are not com-
pletely sealed (with, for example, hot glue) the water will
become electrically hot and may pose a danger.

HMI Safety

Owing to poor design and engineering, HMIs can be
extremely hazardous. The startup voltage on an M1 can be
13,000 valts or more.

1. The ballast should always be grounded. The ground
should be of substantial wire (at least #12 or larger)
and attached 1o the ground metal with something
that can take a large load-—a Trico, vise grips,
Anderson clamp, etc. Incredibly, few ballasts provide
an attachment point for a ground wire. Usuall
screw must be slightly loosened or a bit of paint
scraped off.

2. Read voltage from the ballast to a ground and from the
head t0 a ground.

lecricty ® 171
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scenes are different, and thus al scenes have different lumi-
nance ratios. What we are really plotting on the horizontal
s is the range of luminances in the scene, from the darkest
0 the lightest

In 1890, the German physiologist E. H. Weber discovered
that changes in any physical sensation (sound, brightness,
pain, heat) become less noticeable as the stimulus increases
The change in level of stimulus that will produce a notice-
able difference s proportional to the overall level: f three
units of light create a perception of brightness that is just
oticeably brighter than (w0 units, then the smallest per-
ceptible increase from 20 units of light will require 30 units
To produce a scale of steps that appear to be uniform, it is
necessary to multiply each step by a constant factor. In fact,
the perception of brightness is logarithmic.

Whatlsa Log?

Logarithms are a simple way of expressing large changes in
any numbering system. I, for example, we wanted to make
achart of something that increases by multiplying by 10—1,
10, 100, 1000, 10,000, 100,000, etc.—we very quickly reach

umbers that become unwieldy because they are so large
Itwould be extremely difficult to make a graph that could
handle both ends of such a range.

Inlog base 10, the most common system, the log of a
number represents the number of times | must be multi
plied by 1010 produce the number, You must multiply 1 by
10 once to make 10, 5o the log of 1015 1. o arrive at 100,
voumuldiply 1 by 10 twice, so the Iog of 100 s 2. The log of
2 number s the exponent of 10; Le., 10° = 10, 5o the log of
100is 2. Ten to the 4th power (10°) 10° s 10,000, 50 the log
0£10,000 is 4 (Table 6.3). This means that we can chart very
large changes in quantity with a fairly small range of num-
bers. Logs are used throughout lighting, photography, and.
video.

Brightness Perception

Our perception of brightness s logarithmic, and we'll sce.
that this has far-ranging consequences in all aspeets of ight
ing for film and video. If we chart the human perception of
brightness in steps that appear smoath to the eye, we can
follow its ogarithmic nature. It is apparent that cach siep
up in a seemingly even scale of gray tones is in terms of its
measured reflectance, spaced logarithmically. As we'llsee
later, this chart i in fact fundamental to the entire process of
lighting and image reproduction.

Remember that these are not fixed values (the darkest point
on the log I axisis not a certain number of foot-candles/sq-f,

Tobles.3 Logs and Reflectance of

Surfaces
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The first two are intutively obvious. If either the shutter
rate or the light output is random, it s clear that there will be
different amounts of exposure for each frame. The third is.a
bit more complex. Through experimentation, engineers have
found that only certain combinations of shutter speed and
power supply frequency can be considered acceptably safe.
Deviations from these combinations always entail the risk of
noticeable flicker.

‘The danger of HMI flicker will always be greatest when
there are no other nonflicker sources (tungsten, DC arcs,
daylight) and when all HMIs are being run on the same
electrical phase. The risk will be recuced by combining other
sources or by powering the HMs on all three electrical phases.
None of these, however, completely eliminates the risk of at
least a small amount of noticeable exposure variation.

To prevent ficker, four conditions are absolutely essential

1. constant frequency in the AC power supply
2. constant framing rate in the camera

3. compaible shutter angle

4. compatible frame rate.

In pracice the first two conditions are met with either
erystal controls on the generator and camera or by running
ane or both of them from the local AC mains, which
countries) are considered refiable in frequency.

The shutter angle and frame rate are determined by con-
sulting the accompanying charts. The relationship of AC
frequency to shutter is generally crucial only in high-speed
cinematography and is not usually a factor in most filming
situations,

At 24fps camera speed, f a stable power supply is assured,
shutter angle can be varied from 90 o 200° with relatively
litle risk. Theoretically, the ideal shutter angle is 111", since
this results in an exposure time of Yzy0f a second and thus.
maches the frequency of the power supply. In practice, there
s litle sk in usinga 180" shutter if the camera s crystal
controlled and the power supply s regulated. At 180", the
camera s exposing 2/ pulses per frame (rather than exactly
2 pulses per frame, s you would get with 144°), 50 exposure
can theoretically vary by as muuch as 9%

The Power Supply

Anyvariation in the frequency of the power supply will
result in an exposure uctuation of approximately 4 f/stop.
The time for ane eyele of fluctuation to occur will depend on
how far off the power supply is. (See Table 12.2.)

When working with a generator, it is essential that it be
erystal-controlled. Governor controls are never sufficient
for the accuracy demanded. Even with a crystal-controlled

generator, a frequency meter should be used and constantly

Technical sues ® 215
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FIGURE 8.1 () Two water tanks and
apipe are an anclogy for voltage:
or electrical potentiel. (5 Two.
water tanks equally full nd at the
same height have o electrical
potential—no water willow:

needed. A hot wire and a ground. Electrons, like ET, want to
o home. Their home is the carth. Sounds silly, butits true.
Connect any electrical power source to a metal rod stuck in
the ground, and current will flow: This is called “grounding”
(0 an earth ground.)

Measurement of Electricity

For our very basic useson the et we only need be con-
cerned with the four fundamental measurements o clec
cal power: volts, watts, amps, and ampacity:

Potential
Electricity is measured in terms of potential. That s, how
much power (or work) it is capable of doing. Potential can be
thought of as pressure. Electricity flows from a source of high
potential o low potential. Electrical potential is measured in
volis or voltage (named for Alessandro Volta, inventor of the

chemical battery).

Awater analogy works wellfor electricity. Imagine a big
water tank with a pipe leading out of it 1o a lower tank (see.
Figure 8.1). The amount of water in the upper tank deter
mines the pressure, I there's alot of water, there's high
pressure in the pipe; when the water level goes down the
pressure goes down, (oo, The water pressure s ike voltage.
Clearly,the size of the pipe influences how fast the water
flows and how much of it can flow through in a certain time.

The size of the pipe is resistance. In electricity it is mea-
sured in ohms. The flow of water is the same as current in
electricity. Current s how much total low of electrons there
is. Current is measured in amperes or amps.

‘The pipe might be very large, butif there is not potential
i the cireuit if the upper tank is dry), then there will be no
current. The size of the pipe is how much can flow if there is
potential. The maximum capacity the pipe can safely carry
is the same as ampacity. All lectrical cables and connectors
are rated for their ampacity. Too much water flowing (00
much pressure) might make a pipe burst. Too much amper-
age flowing on a wire or connector (exceeding ampacity) will
make it overheat and melt or start a fire.

For example, an ordinary household wall outlet is rated for
20 amps. That is how much current it can carry without over-
heating and melting or causing a fire. The wire that goes to
the wall plug is usually 12 wire—which has an ampacity of
20 amps. Europe (and most of the world) operates with 220-
voltelectrical supply. The United States uses 110-volt power
supply for most residences and offices. Higher voltage is
used for industrial sites and for transmitting power over long
distances. The high-voltage transmission towers you see out
in the country are usually about 13,000 volts, for example.
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FIGURE.10 Astudded C-clamp
with o baby spucs

) )
FIGURE 9. () Everything about thi C-stand setup s wrong, The right-
hand rle i not observed, the arm i set o eyelevelina iy someone:
‘could poke hisher eye o, the weigh s not over the high g, there
150 sandbag, and they have begun rlsng it not onthe o rser. () A
properly done Cstand. The right-hand rue s observed, the arm s set
safely out o the way, the weight s over the high leg, and a sandbag i set
slz0the high eg

Griffs

One more type of covering that can go on overhead frames
s griffolyn (pronounced grif-lon). Originally produced as a
farm product (its really just a high-tech tarpaulin), griffolyn
(o geiff) is a reinforced plastic material.Iis advantage is that
the white side is extremely reflective and the whole unitis
highly durable and waterproof.

Griffs come in all sizes from 4 X 10 20 X 20 or even
larger, and also can be had in rolls for custom application.
Matthews markets special tape, which can fuse sections.
together, and duck feet grif clips, which provide attachment
points so that a custom-made picce can be quickly flown in
avariety of situations—with or without a frame. Matthews
offers griff in black-and-white, white-and-white, and clear
configurations.

With all large overheads, ordering it complete means that it
includes the silk, a solid (black duvetyne), a single net, and a
double net, which gives you a wide variety of controls on the
same frame. Bleached muslin (very white, about the consis-
tency of a bedsheet) and unbleached muslin (yellowish white:
for a warmer look) can also be stretched on frames as a very.
heavy diffusion or bounce.

Griffs are versatile. Their most frequent use is as a large
reflector, either for sun or for a large VI as a bounce fil
A12 % 12 0r 20 20 white griff with a 6K, 12K, or 18K
bounced into it is also a popular combination for
exteriors, Its soft enough to appear sourceless, but reflective.

Gilpology * 183
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light fall on different areas in the same frame (indeed, we
arn ourliving making sure they o). In natural light situa-
tions the reflectance ratio can be as much as 3200:1. Picture
the most extreme example passible: a piece of deeply absor-
bent velvet in dark shadow in the same scene with a mirror
reflecting the sun.

‘The brightness range of a typical outdoor subject is about
1000:1. This is 15 stops, but here’s the rub: imaging systems
cannot reproduce this range of subject brightness, just as the
human eye cannot accommadate such a range. Recall that
the human eye reacts in two different ways. First, the iris (the
aperture of the eye) expands or contracts to allow more or
lesslight to pass. Second, the eye shifts its imaging from
the cones to the rods, This s like switching to a higher
speed film.

Zonesin aScene

Examine a typical scene with the spot meter—see Figure
6.15. 1f you assign the darkest value to Zone 0, you can then
find areas that are 1,2, 3,1, 5, 6,7, and perhaps 8 stops
brighter than the darkest area. These are Zones | through IX.
‘This is an important exercise and is vital 0 understanding
exposure control. Ignoring the effect of color contrast can be
cumbersome. It can be helped by viewing the scene through
a viewing glass, which is a neutral density filter

Now pictiire each of these tonal values artanged in ascend.
ing order, What you have is a grayscale, and fortunately it
s a commonly available item. Most grayscales are made to
reasonably rigorous densitometric standards and are useful
calibration tools. Let’ take a look at what it really s

The Grayscale

‘There are a great many grayscales, but they all have one
thingin commaon: they vary from black to white. Most are
divided into 6 0 10 steps, but they certainly don't have t0 be:
many are 20 steps or more. How white the white is and how
black the black is vary samewhat, depending on the print-
ing quality and the materials involved. Some scales include
apicce of black velvet since black paper can never be truly
black. For our purposes, we will consider only gray scales in
which each step represents one full stop increment over the
previous—that s, where each step s 2 times the reflectance
of the previous one.

Why 18%?7
Zone Vs the middle zone of  10-zone scale, and we would
therefore assume it to be 50% reflectance. It isn'—it s 18%
reflectance. The reason for this is that the eye perceives.
changes in tone logarithmically rather than arithmetically,

120 = Votion Picture and Vdeo Lighting





index-139_1.png
12, that gray background will photograph as light gray or
Zone Vil

Let's try the reverse as a thought experiment, Say we had
the same background under exactly the same lighting condi
tions, but the director decided she wanted it o be dark gray,
which we take to mean Zone I1L.We read it with the spot
meter and of course nothing has changed: the spot meter
sillindicates /4, only now we want the gray background to
appear much darker, s0 we place it on Zone Il counting up
w0 stops to get /3, Common sense tells us that if we photo-
graph the same scene at /8 instead of /12, i is going to come
outmuch darker in the final print: the gray background will
not be Zone 1l (dark gray) but Zone VIl (light gray) instead.

Nothing has changed in the actual set; we have changed

the value of the final print by placing the value of the back
ground differently. But what' the fly i this ointment?
There is more in the scene than just a gray background, and
whatever else s there is going to be photographing lighter or
darker at the same time. This brings us to the second half of
the process: fall

If you place a certain value in a scene on a certain zone,
other values in that scene are going to fall on the grayscale
according to how much different they are in illumination
and reflectance. For our example, lets assume we are using.
a Pentax Spotmeter which has a zone dial attached to it. The
Pentax reads in EVs. Typical white skin tone is a Zone VI; you
read an actor’ face and find that it reads EV 10. Turn the
dial so that 10 aligns with Zne V1. Now read the exposure
indicated opposite Zone V: this s the exposure to set the lens
aperture, adding adjustments for filier factors, et

Let’s try an example. We are lighting a se(with a window.
We set a 10K to simulate sunlight streaming in through the
window. We then read the curtains and the spot meter indi-
cates /1. We have decided that we want the curtains to be.
very hot, but not burned out. On the filn stock we are using
today, we know that white burns out at about three stops.
hotter than Zone V. So we want to place the curtains on Zone
VI (three stops hotier than the average exposure). By plac-
ing the curtains on Zane VILI, we have determined the f/stop
of the cameras it will be {74, ight?

We then take an incident reading in the room where the
people will be standing, The incident reading is /2.8, This
means that people standing in that position will photograph
one zone 100 dark. Maybe for this scene thats OK, but et
assume we want o actors to have normal exposure, which
will esult in normal skin tone values. In other words Zone
VIfalls at /4 (one stop above the incident reading, which
equals Zone V). Their skin tones will come out as Zone V
instead of Zone VI,
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FIGURE 101 Crew organization

whatever), you may end up lighting air—making the set look
beautiful but not really lighting the actors for the scene.

Even worse in terms of efficiency, you may end up lighting
things that are not even going to be in the movie. You must
insist on knowing what the frame is and what the blocking of
the shotis. Directors may be otherwise preoceupied; in that
case, the AD will usually be your ally in insisting on nailing
down the frame and seeing a blocking rehearsal.

Light

Once the blockingis done, the AD will say two things. First,
‘sfhe willsay, “Put them through the process,” meaning start
the actors in makeup, hair, and wardrobe. The second thing
s/he will say is, “Lighting has the set,” meaning that control
of the set now belongs to the D, the gaffer, key grip, and
their crews. Everyone else should leave the set to make room
for the lighting crew. Of course, the ACs will be prepping
the camera, but whenever possible, they should do that in a
place that won't interfere with lighting (and also protect the.
camera from any potential damage).
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HMIs, are extremely efficient in foot-candle output per watt.
Like the are lights they are replacing in general use, they pro-
duce avery sharp, clean light, which is the result of having a

very small source (the gas arc) that is focused through a very.
large lens.

For daytime exteriors, the biglights are among the few
sources that will balance daylight and fill in the shadows.
sufficiently to permit shooting in the bare sun without silks
or reflectors. The fact that they burn approximately daylight
bl (5500K) is a tremendous advantage in these situations:
o light s lost o filters.

‘Some ballasts have Bates connectors, but some ballasts
are tied directly into the feeder cable with Camlok, pin, or
other types of feeder connectors. Most larger HM units are
220-valtlights, but some are 110-volt units, which can make
load balancing difficult. As with any large light, you need
10 coordinate with the genny operator before fring it up
or shutting it down. Be sure to clarify with the rental house.
what type of power connectors are used on the lights you
are ordering, so that you can be confident you have the right
connectors or adapters.

Many HMIs now have flicker-free ballasts that use square-
wave technology to provide flickerless shooting at any frame
Fate. With some units you pay a penalty for flicker-free shoot-
ing at frame rates other than sync-sound speed (21 frames
per second); when the high-speed flicker-free button is
selected on these units, they operate at a significantly higher
noise level. If the ballasts can be placed outside or shooting.
is without sound (MOS), s off-speed shooting usually will
be, this is not a problem,

“The other good news about large HMIs s the substantial
reduction of the size of the ballasts owing to the change from
magnetic to clectronic ballasts. This s a great rlicf for elec-
trcians, who have had to move the old ballasts, which were.
the size of small refigerators.

Header cables are the power connection from the ballast
o thelight head itself. Most large HMIs can take only two
header cables; a third header wil usually resultin the light's
not firing,

6K and 8K

“The 6K 1M (and the newer 8K) is a real workhorse. On
jobs where the budget will not permit a 12K, it performs.
much of the same work. Although it gencrally has a
ens, it still produces a sharp, clean beam with good spread.
In mostapplications it performs admirably as the main light,
serving as key, window light, or sun balance.

Some 6Ks are 110 volts and some are 220 volts, depend-
ing;on the manufacturer and the rental house. They may

aller
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want to deviate from ideal exposure for pictorial or techni-
cal reasons. The relationship of the gamma (the angle of the
straight-line portion of the film) to the toe and the shoulder
s what determines a ilmis latitude. It can be viewed as two
characteristics: the emulsion's foom for error in exposure or
the capacity of the filn to accep a certain brightness range.

aScene

Brightness Rangs

‘The problem is exacerbated if we consider a scene that has.
more than seven stops of brightness (seven stops is just an
average: it all depends on the particular film stock). Her
there is no aperture setting that will place all of the values
on the useful part of the curve. If we expose for the shadows
(open up the aperture), we get good rendition of the dark
gray aveas, but the light values are hopelessly off the scale.
Ifwe expose for highlights (by closing down to a smaller
fistop), we record all the variations of the light tones, but the
dark values are pushed completely off the bottom edge.

How do we deal with this situation? Later we'll discuss
some rather abstruse solutions to the problem (flashing,
Varicon, Panaflasher, etc.), but there is one solution that is
really what we're all about: we change the brightness range
of the scene so it will fit the curve of the film. In other words,
we alter the ilumination of the scene. This is done by light-
ing or by modifying the existing lighting, This, then, is one
of the most essential jobs of lighting and grip work: to
render the scenc in a scale of brightness values that can be
accommodated by the optics and emulsion of a ilm camera
or by the optics and electronics of video, It why we et the
big bucks. Itis also critical in the choice of locations, camera
angles, and time of day (0 shoot.

Modern films have consistently improved in latitude even
as they have increased in speed and reduced grain. The new
high-speed emulsions, in particular, are amazing in their
ability to record subleties even in heavily overexposed high.
lights and in very dark shadows. Although there has been
some improvement, the ability t handle brightness ratios
is sill one of the most crucial differences between film and
video,

Determining Exposure
Sowe have two basic tasks:
+ o manipulate the brightness raia of the scene so that
it can be properly reproduced on film or video.
+To setthe aperture so that the scene values fall on the
appropriate partof he curve.
In practice these ofien turn out to be wo sides of the
same coin. The frsC sk is essendially the work of ighting,
and lighting control the second task involves measuring the
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FIGURE 5 Efects of overexposure
and underexposure, @) A badly
overexposed image. Exposure

s always mportant, but n HD
and SD video it especially
clticl Proper setup and
monitorfvienfinder calibration
are crucil () this mage, we
see that overexposure canrot be
satisactorly corected. (9 A bacly
underexposed image. (@) Inthis
image we see that underexposure
can be corrected, but the image
Suffersfrom a lack oftonal range
and terible grain/nose.

Directing the Eye

We normally think of composition as a function of the
frame, the lens, and the arrangement of sets and props.
True enough, but if you ignore lighting as an element of
‘composition, you are missing out on one of your most
valuable tools.

‘What are we doing with composition? What s our goal?
One of the key elementsis dirccting the eye—guiding the
viewers eye through the frame in a meaningful manner. As
you may know, the eye/brain combination does not take in
an entire picture allat once. The larger the image is, the truer
this becomes: we perceive a small monitor o photograph
in a different way than we do a very large fla screen moni-
tor or a theater projection screen. In all cases, however, the
eye scans the picture. The more organized the composition,
the more the artist or cinematographer can control how the
viewer takes n the image.

“There are two aspects of this: composition as an organiza.
tion of the elements in the frame and a subset of that —
directing the eye to particularly important elements in the
frame—most often, our key actor in the scene.

The Lighting Process

‘When we are lighting a scene, there is more involved than
makingit look great. First ofall, speed is important. Time on
the set costs money, even on the smallest production. How
fast you are can be a eritical consideration in getting hired
on most productions. Beyond that, you must consider get-
ting the look you and the director have agreed upon and you
must maintain editorial continuity

The Process
Allof these considerations will be facilitated if you use a
logical thought process as you go about lighting the scenc.
AIIDPs have their own ways of working; you will develop
your own way as you continue your education

Think about these things:

1. What are the requirements?

2. What tools do you have?

3. What's the schedule?

4. Whatare the opportunitiest

What Are the Requirements?
This one may seem 00 obvious to think about, but it is
surprising how often it gets lost in the process. It i easy to
et 50 caught up in making something look preity,or in try-
ing out some new technique, that we simply forget what we.
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FIGURE 102 (9 Don'tforgetto
put astrain elef onal header
cables on lights. (b A C-47 (k&
wooden clothespin) anda C-74
(fight—a revrse clothespinfor
pulling srims out of ghts.

attention devoted primarily toward directing the scene,
dealing with the client, and operating the camera, they have
come to depend heavily on lighting gaffers, who light the
scene based on a brief discussion of the board (storyboard of
the commercial) with the director.

The Team
The Gaffer

First lets clear up an ancient controversy. By now, you will
likely have heard many fanciful stories about the origin of
the term "gaffer.” Let's set the record straight—according to
the Oxford English Dictionary, "gaffer” is a sixteenth-century
term meaning “one whose position entitled him to respect,”
or, more directly, “the foreman or overman of a gang of work-
men; a headman ... a master, a governor.”

The gaffer is, in traditional production, the DP's chief
lieutenant for lighting, In the early days he was referred
to as the chief electrician and director of the electric crew,
although these terms are now seldom used. Recently the title
has been changed to chief lighting technician. T
more accurately reflects the job, since the gaffer rarely deals
‘with electricity, which is the responsibility of the second
electric.

‘The gaffer implements the DP’s vision by issuing orders (o
the electricians and works in conjunction with the key grip.
Responsibilites include a wide range of duties. The gaffer
+ Scouts the location for lighting problems and.
‘opportunities and determines the availability of
power, cable runs, ec.
« After consultation with the DP and the production
manager, prepares the lighting and electrical order.
= Consults with the grip abou rigging lights in the grid
or ceiling, rigging lights on cars for running shots,silks
or butterflies, diffusion frames, etc
+ Gives orders to the electricians concerning what
lights 1o place, and where and what diffusion or color
cortection they will need.
« Meters the scene, directs the electricians in focusing
and balancing the lighting, spot/flooding, adding
or removing scrims or dimmers. Directs the grips in
placing flags, nets, cutters, and diffusion frames.
* Alerts the DP and/or director to any potential
problems. For example, the lighting may look great for
a certain position, but the actor will burn up if he gets
too close to a window:
* Depending on the DP, the gaffer may meter the scene
to determine the camera aperture.
* Consults with the DR, operator, and AC about special
conditions such as frame speed, practical monitors,
HMI sync, fltration, ete.
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Strobe lighting in film is used for several reasons:
1. To light cooler (strobes produce substantially less heat
than tungsten heads), which can be a tremendous
advantage when shooting ice eream, for example.

2. o produce sharper images. The exposure duration
for cach flash can be as short as s of a second.
Asa result, the image i frozen and appears sharper
than if photographed on moving film at standard
exposures.

3. To provide sufficient exposure for high-speed
photography with a small power input.

Strobe lighting is often used in spray shots of soft drink
cans being operned: the strobe effect captures each droplet
of spray crisply. In fact, it can be 100 sharp. Consider shower
scenes for shampoo commercials: the shower can appear as
aseries of razor-sharp draps rather than as a soft spray

As a result, for beauty applications, it is common practice
to combine strobes with tungsten lighting, In most cases, the
strobe light is balanced with an equal amount of tungsten
within a range of plus or minus one stop. This presents an
interesting exposure problem.

Most strobes run about 6000K in color temperature. When
combining strobes with other sources, appropriate filtration
i required. When mixing with tungsten, use an 85 to obtain
3400K and an 858 to reach 3200K. To maximize the sirobe
light, use 80A or CTB on the tungsten lights. Most peaple
prefer to light only the moving object with strobe and the
rest of the scenc with tungsten. Strobes are fan-cooled and
50 are not useful for syne-sound shooting.

Strobe Exposure

Suppose you are shooting at 96 fps with equal amounts
of tungsten, and strobe lights are desirable. Every time you
increase the frame rate of the motion picture camera, you are.
decreasing the amount of time the shutter stays open—

you are decreasing exposure. Ninety-six (ps is four times
faster than normal; therefore, the shutter speed is s of
asecond instead of the normal Vs, This is an exposure loss
of two stops. This is simple enough. To achieve an /5.6, for
example, you light o an /11

But the same is not true of the strobe lighting The strobe is
instantaneous. It fires for only a few thousandths of a sec-
and at some time while the shutter is open. As a result, it s
completely independent of the frame rate. It doesn't matter
whether the film is moving at 6 frames a second or 600, the
exposure will be the same,

Here's the problem. We read the tungsten and have (0 com-
pensate. We then read the strobe with a strabe meter and we.
don't have to compensate—clearly, we can' read them at the
same time. How do we arrive at a setting for the lens?
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Typical Lighting Order for a Small Independent Film

Ths i typical ghing rce fora ightexteriranaow budget independent i, All ighting rders are
iferen. depending on he budoe th ccumtances of th oot e typ o scen,tc. T aneis shovn
251 exampe cny o st adapt everylahting o orer o your reulr budget,octon,and ype of
production.

PowER 2—12' 212 dolly boards
1—Generator, 450 amps, three-phase with Camiok  6—4 x 4 loppy.
connections. 6—4 x 4 open frames.
24 acuculorls
LiGHTS. 24 4single
2—MaxiBrutes vith bamdaors,barndoors, el rames  2—4  4doudle
and tands 2= x 45k
2-8-lht FAY with tungsten NSP bulbs with barn- =24 36 lags
oorandstand 424 36 single nets
4—Mightle Mole,open-face 2K, with barndoor, 4=24 36 double nets
scrims,stands. 6=18X 24flags
‘2-Micke Mole, oper-face 1K, with barndoor scrims,  6—Highboys
and stands 2—Shiny boards sft/hard
2—Baby Junior with barndoors,scrims, and triple: 4—Baby offset arm
tiser stands 2—8aby sidearm
2—Baby Baby with barndoors, crims, and stands 2-8aby double header
2—Tweenie with barndoors,scrims,and stands
‘4—Inkies with barndors scrms, and snoo set oLy
41K ip soft lights (worklightsfor craft service, Fischer 11 withseats,sideboards,pork chop.
makeup, warcrobe,etc), stands 212" risers
22K zip soft light with eggerates and stands 5—pieces strlght track
3—Pieces wide ircle trock (45°)
DisTRO Box o edges
500'—Five-wire banded feeder cable—Camiok
50'—Five-wire 400 feeder cable—Camiok. EXPENDABLES
10—Camiok tees Black wiap.
6—100", 100-amp Bates extensions FullcTe
5—8ates 100- to 60-amp spliters 1, CTB (abouta half ol
850", 60-amp Bates extensions
2—3-hase distnbution boves s CT8 (about  half rol)
4—Lunch boxes
4—Batesto 6-outlet Edison s
2550 single extension (stingers) TS ol
2025 single extension (stingers) pers i
2—Flcker boxes heTs threl)
22K Varise Rosco Opal
212K elctronic dimmer Rosco 3026 (216)
Rosco 3027 (1 216)
cRip 3 Yerds beached musiin
25—Cstands
40—Sandbags Sash cord 400" #5
6—Cardellini clamps. Trick e (mason' linel—black
a—Mafer clamp. Duling spray—black
1a—Full apple boes Streaks Tips—black

10—Halapple boes
10—Quarterapple bores
10—One-eighth apple boxes
10—pancakes
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Monitor Setup Procedure

To set up a monitor, start with the following steps:

" Allow the monitor o warm up.

« Shield the monitor from extrancous light, but calibrate
itunder the conditions you will be viewing during.
lighting and shooting,

« Display color bars on the monitor: either from the
camera or a separate generator.

« Setthe contrast o its midpoint.

« Turn on the blue-only function—this makes the
picture black and white. If the display doesn't have
blue only, then turn the chroma (color saturation) all
the way down untilthe color bars are shades of black
and white.

The PLUGE

Notice the three narrow bars labeled 3.5, 7.5, and 1.5 in
Figure 5.6a. These are the PLUGE, which stands for Picture
Lineup Generating Equipment, first developed at the BBC

in London.

‘The PLUGE was developed at the BBC. It was generated at a
central location in its facility and sent by wire to each studi
“This way,all of the equipment could be calibrated conve-
niently: This was the PLUGE alone, not combined with the
color bars,

‘The middle black is set at 7.5 IRE black (o in the digital
realm, 16,16,16). The first chip, superblack, fs set at about
3.5 IRE below black, and the third chip, dark gray, s set at
about 3.5 INE above black. None of these really works to
adjust a monitor (o properly display 0 IRE black, so the fol-
lowing procedure i standard.

« Adjust the brightness control until the middle (7.5
units) PLUGE bar is not quite visible. The lightest bar
on the right (11.5 units) should be barely visible. Ifits
not visible, tum the brightness up until it becomes
visible.

« Since 7.5 units is as dark as analog video gets, you
should not see any difference between the left bar
(3.5 units) and the middle bar (7.5 units). There
should be no dividing line between these two bars
The only division you should see is between 11.5
and 7.5, This same technique is used in setting the
black and-white viewfinder on a video camera.

« The nextstep is o st the contrast control for a proper
white level. To do o, turn the contrast all the way up.
The white (100 unit) bar will bloom and flare. Now.
turn the contrast down untilthis white bar just begins
t0 respond. The image below shows what it should
ook like at this point.

@

®

©
FIGURES.6 () Diagram of blue-only
signal (8 Correct monito setu,
<hown here n black and whie,

(@ Incorect uminance:notice how
althres of the PLUGE barsin the
lower rightare visibl.

FIGURE 5.7 Blue-only color bars—
notice thatthe bands are of equal
intensityand inthe upger portion
the large and smallbarsare equally
gray orblack.

Lightng HO, DV, 2nd SDVideo # 95





index-36_1.jpg
“This can be a useful feature as the beam can be oriented
10 *fit” the subject. A narrow spot 1K PAR, measured at the
center of its beam, generates an output comparable to a 10K
measured at the center of its beam; however, it covers only a
very small area, but it may be sufficient for many purposes
such as punching of light through heavy diffusion, or a very
large bounce or raking down a street for a night shoot

FAYs

The smaller cousins of the MaxiBrute are the FAY lights, also
called 5-lites, -lites, or 12-lites, depending on how many
bulbs are incorporated. They use PAR 36 bulbs (650 wats)
“The FAY bulbs are dichroic daylight bulbs. Before HMIs they
were widely used as daylight fillin combination with or in
place of white-carbon arcs. These types of bulbs also come
in tungsten versions so they can fairly easily be converted for
use in either daylight or tungsten balance situations.

Most people refer to any PAR 36 dichroic bulb s a FAY,
butin fact there are several types. FAY s the ANSI code for
a650-watt PAR 36 dichrofc daylight bulb with ferrule con
tacts. Ifthe bulb has screw terminals it s an FBE/FGK. As
with the larger MaxiBrutes, the bulbs are in three adjustable
banks and they generally do come with barndoors. FAY bulbs
are only an approximation of daylight balance in that they
do not produce light that is precisely 5600K and do tend to
change color as they age.

Twelve-lites, 9-lites, and 5-lites are far more flexible than
one might imagine, With heavy diffusion over the barndoors
they can have a large-source softlight quality with real
power. Used raw they are a quick and adaptable bounce
source with individual switching control and straight on they
an cover the entire side of a building for a night sho.

Ruby7

The Ruby 7 by Luminaria is a real innovation in PAR lighs.
Itis focusable, which is unique. Combing 7 PAR 65 bulbs in
one focus frame gives a wide range of intensity and coverage.

HMI PARs

‘The newest addition to the PAR family is the HMI PAR,
which is available as 12K, 6K, 1K, 2.5K, 1.2K, and 575. These
are extremely popular as bounce units, to create shafts, and
for raw power.

HMI PARs are different from tungsten units in that they
have changeable lenses. The basic unit is a VNSP (very
narrow spot). The auxiliary lenses can be added to make it a
arrow spot, a medium flood, wide flood, and an extra wide
flood. As with tungsten PARS, the beam is oval and the unit
an be rotated within its housing to orient the pattern

®

FIGURE25 (0 MaBrute large
units) and 5 Nine-Light (FAY)
unit, front and back
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Chemistry of Film

The energy in each photon oflight causes a cheical
change o the photographic detectors that are costed on the
film. The process whereby electromagnetic energy causes
chemical changes o matter is known as “photochemisty

Allfimis conted onto @ base:  transparent plastic material
(clluloid) that i 10 7 thousandthsof an inch (0025 min)
thick. Onto the base,the emulsion adheres where the photo.
chemistry happens. There may he 20 or mre separate layers
coted here, each individuallylss than one-thousandth of
an inch i thickness. Some of the laers coated on the trans
parent film do not form images.They ae there to filter light,
arto controlthe chemical reactions in the processing steps.
halide crystalsthat act as the photon detectors.

These crystals are the heart of photographic ilm. These
crystals undergo a photochemical reaction when they are
exposed to variousforms of electromagneric radiation—
light In addiion tovisible lght,the silver halice grains can
e sensitized to nfrared rachation. A halide is a chemical
compound ofa hlogen (any ofa group of fve chemically
elated nonmetalic elements including fluorine, chiorine,
bromine, iodine, and sstatine) with a more clectropositive
clement or group - in this case, siler. iver halide grains are
manufactured by combining siver nitrate and halide salts
{chioride, bromide, and iodide) i complex ways that result
i a range ofcrystal sizes, shapes, and compositions.

The unmodified gains are senitive oy tothe blue part
ofthe spectrum, and thusare not very useful in camera film,
Spectral semsitizersare added to the surface of the grains
10 make them more sensitve to bluc, green, and red light.
(Remember, we're talking about black-and-white fim here.)
These molecules must attach to the grain surface and trans
fer the energy from ared, green, or blue photon to the silver
halide crystal as a photoelectron. Other chemicalsare added
internally o the grain daring ts growth process, or on the
surface ofthe grain. These chemical affect the light sensitiv
ity ofthe grain, also known as s speed—that s, how sensi-
iveitis o ight.

The speed of an emulsion is quanified by standards set
by the 150 (internationsl Standards Organization) or ASA
(American Standards Association) rating

150 s the technicaly the correct designation, bu by radi-
tion, most people stll efer o1t as ASA. The higher the AS3,
the ower the light lvel the ilm i capable of responding o
For color ilm, manufacturers list the sensitvty of il as &1,
or Bxposure Index. When you make ilm faser, the trade-off
i that the increased light sensitivity comes from the wse of

GURE 53 The Image-capture
sectionof a 3-chip video or HD
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Red, Orange, Yellow, Green, Blue, Indigo, and Violet
(R-0-Y-G-B1-V) Below the visible spectrum is infrared
radiation and above violet are ultraviolet, x-rays, and
gamma rays. Indigo is no longer recognized as a color of the
Spectrum so the L is no longer used. Whereas once students
memorized it as Roy G. Biv, oy has lost the vawel in his last
name and we are now stuck with Roy G. By:

For our purposes, it is conventional to consider visible light
awave, as it exhibits all the properties of a wave and follows.
the same rules as all lectromagnetic waves.

Color Perception
The perception of color s  complex phenomenon that
involves the physicsofligh, the nature of physical
mattr,the physlology o the eve, s interaction with the
brain. Sometimes, even social ind cultural actors play
role n the perception ofight.We can break it down to five
aspects:
" Rbstract relationships: purely abstract manipulation
of color for s oven sake.
« Representation:for xample, a sky s blue, an apple
isred.
+ Material concerns: texture—chalky, shiny, reflectve,
dull et
+ Connotation and symbolism: associative meanings,
memors; cultural sgnificance, and so on
+ Emotional expressions the fery red of passion, the
cold blue ofnight, ot
Most people can tell you th the three primary colors in
Hight are red, green, and blue, but ew can say why these, of
allcolors are the primaries The reason s in our eyes

The Tristimulus Theory

“The human retina is filled with two kinds of ight receptors,
called rods and cones (Figure 7.3). The rods are primarily
responsible for the perception of light and dark: value or
grayscale.

“The cones primarily perceive color. The retina has three
Kinds of cones. The response of each type of cone as a
function of the wavelength of the incident light s in Figure
7.4.The peaks for each curve are at 140nm (blue), 545 nm
(green), and 580nm (red).

FIGURE7.1 The naturelly occuring
colorspectrum and respective.
wavelengihs n nanometes,
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b1 (Continued)

Country TypeofPlug] | Voltage Frequency | Notes
Socket
Nepal com 2307 S0tz
The Netherands oF 3507 ETH
formerly 220)

etherlands Antiles | AB.F 127and 20| 50Hz

New Caledonia P 220v Sonz

New zeaiand T 20V Sorz

Nicaragua A 120V sonz

Nger ABCDEF | 220 SoHz

Nigerla oG 207 S0z

Nomway <F 2307 Sonz

Okinama B o0V stz Willtary facities 1207

Oman <G 2807 S0z Many voliage variations

Pakistan <o 207 Sonz

Palestine [ 2507 SoHz

Parama AB Tov oMz Panama City 120V

Papua New Guines ] 2007 Sonz

Paraguay < 207 Sonz

Feru asc 207 oMz Talara 1/2V; Prequipa
sonz

Phipines aBc 207 ETH Some type-C sockets deliver
T10V/60tz Sockets and
suitches it standard
American-szed bores

Foland [ 50V S0z

Portugal oF 2008 soHz

Pueroico A 1207 eoHz

Gotar 0.6 2107 S0z

Reunion G 2207 sonz

Romania oF 2307 SoHz dentical o German
standards

Russan Federation oF 207 S0z Former USSR GOST sockets
with 40 pis nstead of
the 48-mm standard

Avanda =) 0V Sonz

SUKits and Nevis .G 207 sonz

St Lucia Windward 2] | G 207 Sonz

StVincent (Windward ) | ACEGLK_| 250V SoHz

Saudi rabia ABEG 27and220v | 6oHz

Senegal oK 2307 SoHz

Sebin [ 2207 Sonz

Seychelles 3 207 Sorz

Siera Leone 0.6 307 Sonz

Singapore som 2307 Sonz

Slovakia cE 3507 Sorz

238 = Wotion Picture and Wdeo Lighting

(Continsea





index-123_1.png
FIGUREG7 Atheoreticaldealfim—
e that exaclyreproduces the
exposure changes of the subject
0ne-to-one rato with negative
densty.

<o brgtobe

H e rcoriad oa i
H s
i ket
£ capadle o

rdaons

Theoa

Tho problom itha poricly fnear fim

Lets look at a theoretical linear film (Figure 6.7). For
every additional unit of exposure, the density of the nega-
tive changes exactly one unit. Thatis, the correspondence
between the amount of light in the scene and the change in
the density of the negative is exact. Sounds perfect, doesn
it The slope of the fine for this film would be preciscly

5 degrees.

‘The slope of this line is a measure of the “contrastiness™
of the film, In a ilm where large changes in exposure only
change the negative density a litte (low-contrast reproduc-
tion), the slope i very shallow. Where a film is very contrasty,
the slope is very high in other words, small changes in the
amount of light cause the film density to change drastically.
The extreme is something called "litho" film, which is used in
the printing industry. Everything to litho film is either black
orwhite—there are no shades of gray. That is, if the light s
above a certain level, the image is completely white. If it is
below a certain level, it is completely black. This s as con
trasty asa film can get. The slope for litho film would be a
vertical line.

Nofilm acts in the perfecly linca
example (.e, the changes in the film exactly correspond to
the change in the amount of light). In this diagram, we sce a
film that only changes ' unit of density for each additional
unit of light. Thi

Figure 6.8 shows the difference between a high-conirast
and a low-contrast emulsion. In the high-contrast example,
for each additional unit of exposure, it changes 2 units of
negaive density. Looking at the brightness range of the
exposure against the brightness range of the negative

manncr of this first

s low-contrast film.
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lighting insteuments
ballaon lights, 32-33
Barger Baglight, 32,
bruteare, 16-17, 133,226
Chinese lanterns, 29, 30
crane-mounted lights, 29
eyes,srips, nooks, and braads, 25-26, 26
Dedolights, 3132
Auorescent rigs, 21
color-carrect bulbs, 25
color-correct luarescent unis, B, 24
fresnel lens, 10-12
HMI PARS, 21-22
HMIunits, 12-13, seealso HMIs
Jokers, 31
LED pancls, 31
apen-face lights, 17-10
2Kopenface, 10
bar6d, 18-20
skypan, 16
1000/600/650-tatt open face, 16-15
PAR groups
Dino, Molecno, and Wendy, 20
FAY lights, 21
Masibrute, 20-21
Ruby 7,21
scrims and barndoors, 33
softhoxes, 28,30-31
softlights, 22
cone lights, 2
space light, 23
studio softightss (8K, 1K, and 240, 22
source fours, 29-30
spacelights and chicken coaps, 34
sunguns, 30,223
xenons 9, 1516
light intensity, 99
cantrol o, 132, 215-216
lightng tea, s Team, lighting
Liion batterics, 159
litho flms, 108
loads), clectrical 152, 157
ampacity and, 151,160-161
balance, 166-168
calculations and paper smps, 155-160
extensions, 165
logarithms, 111
Lowell Tota Lie, 28
lux,99

2

N
macraphotography, 220
depth-of-feld problem in,
lighting for, 221222
mafer clamps, 187
metamerism, 25, 137
Monachrame color harmony, 135

N
nets, 176179
cookies and celos, 180

cuculoris, 175-180
i, 180
open frames, 180
wicks, 179

neutral, 152, 161, 167
nicad batteries, 159
M baterics, 159

o
off-color lghts, correcton, 147-145
color arcs, 117
HMIs, 198
industris lamps, 198
strategios for dealing with, 140
offsetarms, of clamps, 169
open frames, 180

P
Pampalight, 24
paperamps, 151
load caleulations und, 156-160
Photachemistry, 102
photographic bulbs, 209
photographic ilnls)
chemical processing of, 105-106
chemistry, 103101
color negative, 106-107
contrast and, 109
development, see Photographic s,
chemical processing
differences between high-
low-contrast, 105109
latentimage and. 104-105
log Eaxis and, 110-111
negative, making of, 101
response and HED cusve, 107-110
response to light, 104-105
photographic i, color balance,see
Color balance.
pigeons,see Baby plates
pipe clamps, 186
platypus, 187
power sources, for il and video
production
generator operation, 13
nerators, 153-151
stage service, 152-150
fie-ins, 134-156
power supply: variations in, 215-216.
process photography, 227-231
lighting for, 20
Purkinje efect, 131

onmastand
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technician, and the term lamp operator was applied to the
most skilled electricians. Even today the name s used on
some older studio budget forms to describe set electricians.

“The other reason is the gigantic power consumption of arcs.
(225amps for the standard brute, which calls for a #00 cable
run for each light) and the fact that it must be DC, which
dictates either a studio with DC or a large DC generator.

‘The bottom line is that, even with a very cheap daily rental,
the arcs are more expensive (o operate than an HMI. The arc
was particularly useful in that it could be daylight- or
tungsten-balanced without gels, something that no other
light could do until fuorescent units with changeable

bulbs came along. This is accomplished by using either
white-flame carbons (daylight balance) or yellow-flame
carbons (tungsten balance).

For daylight-balanced use, the white-flame carbons run
highin ultraviolet, and aY-1 filter s usually added to coun.
teract the UV effect, MT-2 convers the white-flame carbons
to tungsten color balance. All arcs have an ancillary piece of
equipment called a grid or ballast. The grid serves two pur-
poses. Itis a glant resistor that limits current flow across the
arc and reduces the voltage to the optimal 73 volts without
reducing the amperage. For arc operation, see the Appendix.

Open-Face Lights

Lights with fresnel lenses provide a higher degee of con-
trol and refinement—smoother and more controllable with
eleaner shadows. Open-face lights have no lens and are less
controllable, but they make up for it by being far more effi-
cient: an open-face light will be far more powerful than an
equivale fresnel light. Open-face lights are generally

FIGURE25 Aside-by-side
comparison ofa Brute Arc (on
the lght anc a 12€ HMI PAR.
Both unitsare mourted on Hole
Litevate crankup sands.
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which the reflection does not resemble the incoming light.

The diffuse surface scatters the light in many directions, and

the angle of reflection is more or less random. This covers
reflecting surfaces, but what about direct light? Diffuse is a

condition where the light rays are traveling in random, disor-
ganized directions. Light bounced offa rough white surface
s diffuse. Light traveling through thick white translucent
material s diffuse.

Diffusion Materials

Traditionally,

iffuse light s thought of as soft and specular

lightis thought of as hard. As we have just seen, this isn't
always true, but generally, diffuse light will tend to be softer
than specular light. Diffusion material can be any semitrans.
parent or translucent material: white plastic, silk, nylon,

bleached or unbleached musli

or shower curtain. They all

serve the same purposes:
1. They reduce the specularity of the light. Relatively
specular (collimated) light that falls on one side
of the diffusion material emerges on the other side
more diffuse (randomized); the degree of change

depends on the opacity and thickness of the material.

2. They increase the size of the radiating source. The
size of the source of a fresnel light is the size of its
lens. Ifa 12-inch light iluminates a dense diffusion
material 24 inches in diameter, it becomes a 21-inch
radiating source this also makes the light more
diffuse and wrapping. This effect depends on the
thickness and density of the material. The thicker
and denser itis, the more the source becomes a pure
area of diffuse radiation. If the diffusion material
is very thin and light, the area of diffuse radiation
increases, but also direct specular radiation still
comes through.

3. Lightfrom a radiating source is highly directional

(specular). Also, the source s usually a mixture of two
types of light, direct radiation from the filament or arc,

and bounce-off from the reflector. The fresnel lens
annot smoothly combine these two types of light,
and untreated direct light from one of these units is
always just alittle bt raw. Diffusers homogenize the
light. Both the direet, specular light of the filament
and the indirect bounce from the reflector are
combined and smoothed by the diffusion.
Traditional Hollywood lighting up unil the 19508 was
almostentirely direct hard light without bounce ight o
heavy diffusion in front of the lamps. One reason for this
s the slow emulsions used at the time; in order (o main-
tain exposure, they needed everything they could get out
of alight. With the high-speed films and video cameras we
use today, together with the far more efficient sources we

@

GURE3.14 Hard ightisof light,
(@) Hard fht s characterzed by
sharp,herd shadows, () Vry soft
light doesn't have hard shadows
because the ght"wraps"around
the contours o the face. (4 Hard
light with the faceorinted to e
Hightand with a fll on the shadow
side almost seems ik sof ight
@ The sofestight o al s often
window iht,here a north facing
windov.
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FIGURE .1 Scan lnes i vide,

If there is one key concept to remember about HD and
other kinds of video, it is this: Do not overexposet Video
simply cannot handle overexposure; once the signal clips,

it cannot be saved. (Film, on the other hand, handles over-
exposure reasonably well, but it doesn't do as well with
underexposure.)

Many cinematographers also like to include some reference
white and reference black in each scene (this is true for film.
shooting as wel). This just means that at least one area of the
shot has something that approaches pure white and another
objectin the frame approaches pure black. This not only pre-
vents having the image changed for the worse in post,italso.
‘means that your scene will have a ful range of tones, thereby
contributing (0 a richer, fuller image.

Taken together these considerations lead us to four simple
rules for lighting video:

Do not overexpose the shot.

« Accommodate lighting ratio (o the video limits.

« Avoid areas of extreme overexposure (hot spots).

« Include reference black and reference white in every

The Video Engineer and DIT

Between the video camera and the videotape recorder, one
important link stands out—the video engineer. S/he is the.
ehief technician responsible for making sure all equipment is
properly set up and operating. S/he monitors the signal and
constantly checks on the quality of the recording, On larger
jobs s/he will be assisted by an assistant engineer and a tape
operator, The video engineer's tools include the waveform
monitor, the vectorscope, and the paintbox.

On HD shoots,this position has evolved into the Digital
Imaging Technician (DIT) who not only has responsibilities for
the integity of the video signal but also manages the look of
the image—generally,the DP will describe the particular look
he or she s going for, and the DIT will make the adjustments
(0 accomplish that. In most cases, the DIT willalso have the
ability to remotely control exposure and other factors—not
asa creative decision, but more (o maintain consistency; this
s similar t0 how a studio video shoot works—many camera
functions are operated from the video control room.

The Waveform Monitor

While video lighting is fundamentally the
lighting, it is important to accommodate its limitations. The
Key instrument in accomplishing this goal fs the
monitor.

“The waveform manitor is the light meter of video, You must
learn (o use it for video as you learn to use meters in lighting

aveform
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FIGURE 215 (aand b The Barger Baglight, shown without the softbox with
which s normaly usec. (Photos courtey of £ Barger) candld)Barger
Baglightsin use on a beauty commercial with DP Tom Denove. Note

the computerized dmmer board nthe foresround of the upper phote
(Photos courtesy of Tom Denove)

clean, even light distribution and, like lekos, can project
patierns. They have a variety of power options from 24-volt
and 12-volt D and from 100- t0 255-volt AC. The low-voltage
DC units can run directly from car batteries, battery belts,
et To run the lights on AC requires a power supply. They
can be dimmed without change in color temperature.

Balloon Lights

Large lights that ly in balloons are becoming very popular
for night exteriors. The fact that they don't require cranes or

32 % Moton Picture and Video Lighting
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TabeA1 Intermatonsl Voltage,Frequency, lugs,and Sockets

Country TypeotPlug] | Voltage Frequency | Notes
Socket

Aghanistan <or 207 ET Voltage may vary from 160
t0280

Abania [ 207 sonz

Agera <F 2307 SoHz

American samoa ABEL 1207 oHz

Andora oF 2207 sorz

Angola < 207 soHz

Anguila Amayben) | 110V sonz

Andigua A 2307 sonr

Argenting i 207 soHz v and neutral are wired
backiard

Armenis oF 207 S0Hz

Aruba ABF 27y otz

sl 1 207 ETH

Austrie oF 2307 S0z

Azerbaian < 207 Sonz

Azores X3 207 S0z

Bahamas A 20V “oHz

Bahnin 3 207 Sonz

Balearic sands cF 207 SoHz

Sangladesh ACDGK | 220V S0z

Barbados A sy s0Hz

Belarus c 207 Sonz

Belgium. cE 2307 Sonz

Belize ABG 110V and 200Kz | 60Hz

Benin cE 207 Sonz

Bermuda A8 1207 oMz

Bhutan DrGM |20V ETH

Bolvia ac 207 soHe Lo Pazand Viacha 115V

Bosnia cF 2207 Sonz

Botmwana .6 31V Sonz

Bl ABCI Tiovand220v | 60Hz Dualvalage wiing s

Bune 3 2107 S0z

Bulgaria cF 2307 soHz

Burkina Faze 3 2207 Sonz

Buundl <E 207 SoHz

Cambodia ACG 2307 s0Hz

Cameroan cE 2207 Sonz

Cans A T20v sorz Standardized a1 10V, For

heavy-duty applications
260VIa0Hz are used
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