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Preface

I think broadcasting is fun. | enjoy playing around in a studio
and getting all the equipment to produce something that con-
veys the meaning | had in mind. | like dealing with the people
who work at a station because their interests and mine are
similar and because | find them more creative and more diversi-
fied than most people in most other businesses. A lot of peo-
ple will find they enjoy broadcasting as much as | do. But they
have to start somewhere.

That's what this book is about. It's a start in learning about
studios and station offices. I'll admit nothing matches the ex-
perience of actually working with the equipment or actually
sitting in those offices dealing with people in broadcasting.
But I've found that no one gets everything down pat the first
time s/he walks into those studios or offices. No one’s memory
is that good, and no one takes notes that thoroughly. No matter
how good the presentation in the studio, the time is short and
I have found it helps to have something to refresh your memory
once you walk out the door. And that "refresher” should give
you information about color equipment in television, as black
and white is going the way of the dinosaurs. Hence | talk of
beam splitting and chroma-key. In radio, stereo has to be a
consideration, so l've included some discussion of stereo
boards. And in all cases, I've tried to talk in terms of situations
rather than of theories. That's what you hit first in a studio
anyway.

But studios aren’t the whole of broadcasting. Stations, their
management, affiliations, ownership, and regulation are equally
important. Most people start out fascinated by the machines
of broadcasting, but they must deal with the people behind
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them as well. So I've tried to indicate who's responsible for
what, who makes what decisions, and even what sort of train-
ing and background you should have for most positions. I've
talked of the deals stations have made with networks, of the
organization by group owners, and of the arrangements of the
totally independent stations. I've talked of formats and their
varieties and the search for the right fragment of the audience.
These are “people” not “machine” decisions. These decisions
have to make sense to the new broadcaster too.

This broadcaster is who I'm writing for. Up till now, that
new broadcaster has had to get a dozen different books to find
out what happens in studios and offices. That kind of disregard
for those just starting out is what |'ve tried to avoid. And since
| don't find broadcasting a very formal business, I've tried to
be casual as well. | hope this scope and this approach are what
you're looking for.



INTROducTiON

All of us already know something about broadcasting. We
have grown up hearing radio programs and watching television
shows. That's never been true before in the history of the
world. Broadcasting is an aspect of our culture that is totally
without precedent in the preceding several thousand years of
recorded history. But we accept it casually enough to have no
sense of awe or wonder about it. Broadcasting is just a part
of our lives, and a part we often complain about or criticize.

So we already know something about a field no one else
before us even imagined. That's not enough, though. We can
imagine purposes for cameras or microphones which will be
useful, informative, or just plain fun. So we want to learn how
to get the machines working right and how to join the people
behind the machines so as to accomplish these purposes. In
other words, we want to know what buttons to push and which
people to go to. The programs we have listened to or watched
come from microphones and cameras, out of the stations. How
does the equipment work? What is the organization of the
stations?

We start with knowledge of what programs are like. Let's
go deeper and find out about the equipment and about the
stations.

vii
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1
The

Television
studio

CAMERAS

When you first walk into a television studio, you are confronted
by an array of gadgets and wires and jumbles that seem complex
and unmanageable. You know, of course, that's not true but
until you know where to start, the equipment remains useless
to you. So let's take one thing at a time and go over all of its
aspects. Probably the camera is the most obvious place to start.
You know what it does (take pictures) so all you now need to
know is what the parts are and what to do with them.

Let's start at the front of a camera and see what it's com-
posed of. That round part sticking out the front is a zoom lens,
and it has a cap over the front of it. The cap prevents dust from
accumulating on the glass inside but, most importantly of all, it
protects the pick-up tubes inside the camera from being hit by
light strong enough to cause damage. Next, somewhere near
the lens tube is a light, generally red, which goes on when that
camera goes on the air. This is the tally light, and it lets the
talent know which camera is active.

The tally light is on the body of the camera, which looks like
a big box. It is. But inside are all the electronic gadgets, grem-
lins, and gizmos which produce the picture. Leave that stuff to a
qualified engineer to play with because if you don't know what
you're doing, you'll either damage the camera, yourself, or may-
be both. Now, this box is mounted on a head of some sort. A
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LensCap
Zoom Lens

Tally Light
FIGURE 1.1 Front of a camera

head is a support device that allows you to move the box
around in different directions—Ileft, right, up, down, and so on.
But you don't want the whole thing moving around all the time.
When you walk away from it, you want it to stay steady instead
of suddenly swinging around and hitting something. So the head
has locks on it. They will be on one side or the other, and there
are two of them.

One, when it is tightened down, will stop movement right
and left. The other, obviously, stops up-and-down movement.
Generally, on the other side of the head are tension knobs, al-
though these may be integrated with the locks. Their function is
to exert a bit of drag on the left-and-right or up-and-down move-
ment. The locks will prevent any movement, but these controls
just make the movements easy or hard to make. You'll want a
bit of resistance to free movement or you'll find the camera
swings farther than you intend and responds so readily the
picture you get won't be steady. With a bit of drag, you can get
a steady, nonbouncing picture yet can move smoothly to an-
other picture. So set these tension knobs to the drag that suits
you best.
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FIGURE 1.2 Side of a camera

This head, with its locks and tension knobs, rests on some-
thing tall enough to keep it up off the floor, and that's referred
to as the mount. It will be either a tripod mount or a pedestal
mount.

On most tripod mounts, there is a crank to turn to raise and
lower the camera. But this movement is jerky and generally to
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FIGURE 1.3 A pedestal mount and a tripod mount
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be avoided on the air. Most tripod mounts have locks for the
three wheels too, so before you run a camera, be sure the
wheels are unlocked.

Now, on the pedestal mount, you can raise and lower the
camera just by pulling or pushing on the steering ring. The
movement is smooth and even and looks good on the air, so
you may want to do that for a special result sometimes. Take
a good look at that steering ring. Notice it has an arrow or dot or
some such indicator on two on the four spokes.

The mount will only go in the direction those two spokes
point; you cannot pull it off to the side. To change the direction
the mount will move, you have to move the steering ring around.
And you easily can just by turning it. So when you work with
a pedestal mount, keep one hand on the ring just beside the
marked spoke so you can quickly turn the ring and go in the
proper direction.

Camera

FIGURE 1.4 Looking down on the steering ring
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Now, let's go back to the camera. The next part we en-
counter is the viewfinder on the back of the camera. It shows
what the camera sees and is just like the television sets you
are used to watching. It has controls beside it for brightness,
contrast, maybe even vertical and horizontal hold, and buttons
to activate a particular gun inside, or maybe all three guns. If
you push the button for the green gun, the viewfinder will show
you the scene as the green pick-up tube by itself sees it. This,
by the way, gives you the best view of what a black-and-white
receiver will show of your picture. Any other buttons or knobs
around the viewfinder should generally be left alone, as they
belong to the engineering staff. But while you are a camera-

FIGURE 1.5 Rear of a color camera
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person, your view of the world should be confined to that view-
finder only. Somewhere near that viewfinder will be a tally light
s0 you, just like the talent, will know when your camera is on
the air.

Fastened to the camera somewhere near the viewfinder will
be a long cord, and at the end of that will be the headset. This
has an earpiece (maybe two) with which you can hear the con-
versation of the other crew members, and a mouthpiece with
which you can join in on the conversation. You have to com-
municate with the rest of the crew, and that's the method you
use.
Your eyes, ears, and mouth now can be connected to the
camera, but how about your hands? That's the function of the
pan handle, that long rod coming out the back of the camera.
Hold on to it and move it, and the camera moves also. You can,
therefore, move the camera in the direction you want.

But we have overlooked a couple things. One is fastened to
the end of the pan handle and one is on the camera box at the
rear side and on the side opposite to the pan handle. These are
extensions of the zoom lens. The one on the camera itself is a
crank that changes the picture you see by magnifying or re-
ducing portions of the scene. Cranked as far as it goes one way,
the picture in the viewfinder will show everything in the scene.
Cranked the other way, a portion of the scene will fill the view-
finder. This crank moves pieces of glass in the lens to achieve
these changes. Sometimes this crank is replaced by a button
which electrically moves the glass; this button can be put al-
most anywhere the cameraperson can reach. Sometimes it's
at the back of the camera, sometimes it's on a separate pan
handle, and sometimes it's on the single pan handle. But still,
the glass in the lens moves and provides a continuously chang-
ing size of shot. But what does that other extension do?

It's a focus control. Sometimes the picture will look blurred.
That's when you turn the knob or press the button (it too
comes both ways) until the picture comes into focus. Later on
I'll tell you about the only proper time to set your focus.

The last part of our front-to-back movement over the camera
and mount is the cable which connects the camera to the rest
of the television system. This cable comes out of the camera
at the rear and from underneath. It's long enough to let you
move all over the studio, and it carries your picture back to
various monitors, control devices, and so on. Your major prob-
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lem with this cable will be to keep it out of your way. You
don’t want to run over it when you move the camera, and you
don’t want to be too restricted by it. So you’'ll probably end up
kicking it around with your feet. Just try to do it quietly.

These are the elements of the camera. Now, how do you
deal with them?

The first thing you do when you walk up to that camera is
to put on the headset. Then you unlock it, and finally you uncap
it. That's the process, but what, exactly, does it mean?

The headset, first of all, is a way for you to hear and talk
to the other members of the production who are working be-
hind the scenes. Through the earpiece, you will heaf the
director’'s orders and the comments of the various other crew
members. Through the mouthpiece, you will be able to talk to
the director and the other crew members. You don’t want to
say anything that isn’t absolutely essential because it makes
noise in the studio which the microphones might pick up, and
besides, the director needs to say so much and think about
so much that s/he needs as few distractions on the headset as
possible. But when you first put on the headset, you have to let
people know you are there and can now be communicated with.
Hence you tell them with a phrase like “Camera 2 on headsets.”
Use your own good judgment here; if no one else is on the
headsets and you know it, there's no point in saying anything.
Later, however, if you hear the director just announce “Director
on headsets,” you'll want to respond with *Camera 2 on head-
sets” just so s/he knows who else is on.

Remember those locks on the side of the head that | men-
tioned earlier? They get your attention next. Loosen them and
you can now move the camera up and down and from side to
side. Always unlock the camera before you make the next move,
which is to uncap. There's a good reason for this. When you re-
move the lens cap from the camera's one sensitive spot—the
lens—you must instantly become careful of the camera's in-
sides. The single most damaging thing which can happen to
a camera is to have a light shine into the lens and onto the
pick-up tubes inside. It's very similar to shining a very bright
light in someone's eyes. If the light is sufficiently bright, the
eyes can be injured. The pick-up tubes too can be injured by a
light, and by one not bright enough to injure your eyes much
at all. So if you should remove the lens cap while the camera is
still locked tight, and a light happens to be shining in the lens,
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you can't easily and rapidly move the camera out of the beam.
But if the locks are loosened before you uncap, and a light is
shining in, you can easily swing the camera away. It's smart to
check where the lights are before you uncap, but play it
doubly safe and unlock before you uncap.

Then find a safe place on the camera or mount on which to
put the lens cap. Don't put it in your pocket, as you might walk
off with it. Don't put it in a place where a sudden move of the
camera will throw it off on the floor, as the mikes will pick up
that clatter very clearly. Some spot near the base of the mount
is generally good as there is less chance of its falling off.

When you leave a camera, the process is just the reverse.
First cap the camera, then tighten the locks with the camera
level, then announce something like “Camera 2 leaving head-
sets,” and finally take the headsets off. Of course you'll put the
camera back in the spot where it belongs, generally at the back
of a studio or out of the way in a corner, and you’'ll arrange its
cable in whatever pattern your engineering staff prefers but
that's a matter of striking the studio rather than running the
camera. All that is the cameraperson’s responsibility, but it is
supplementary to the major duty of running the camera.

The major duty is everything done between the first un-
capping and the final recapping of the camera. That's when the
cameraperson can give the director what s/he needs. And
everything the cameraperson does is a composite of some basic,
simple moves.

First, the cameraperson holds on to the pan handle. By
moving it, remember, s/he moves the camera but not the mount.
There are two moves s/he can make with the camera alone—a
pan and a tilt. A pan is a movement from side to side. So you
can pan left or pan right. If you need to see more to the left,
you pan left. If part of the scene if off to the right, you need to
pan right. Now let me introduce a confusing note, but hope-
fully one |1 can straighten out for you. When you pan right, you
move the pan handle left. Look at Figure 1.6 and | think you'll
see why. It's because the camera is fastened down in the
middle. To be safe then, go strictly by your viewfinder. If you
can't see enough of what's happening to the right, move the
camera so you see more to the right. That's a pan right, even
though you move the pan handle to the left.

The next movement is a tilt and you can guess that's a
movement up or down. If you need to see more below the
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scene, you tilt down and if the action is above where you are,
you tilt up. Also, the movements of the pan handle are reversed
for these moves, just like they are for a pan. Check Figure 1.6
again to see why. As before, play it safe and look in your view-
finder. If you need more space up above, tilt up and don't worry
about the fact that you push down on the pan handle.

Now, there are a couple moves you can make with the mount
and the camera together. If the camera is mounted on a tripod,
you grab one of the legs and push to get everything moving.
Then you can generally keep it moving, or stop it, by pushing or
pulling on the pan handle. If you are running a pedestal mount,
you grab the steering ring at the marked spot and push, steer-
ing it in the direction you want to go. Obviously, with either
mount you can go right or left, and you can go in or out. The
right or left movement is called a truck, and the in or out move-
ment is called a dolly. So you can move the whole mount and
camera left when the director says “Truck left,” and you can
move everything in when s/he says "Dolly in."” Generally, these
moves must be made rapidly while another camera is on the
air. So you will be grabbing for the tripod leg or the steering
ring in a hurry. If you are wearing any rings, they will hit the
metal and the resounding click will be picked up by the mikes.
So before you start to run camera, be sure to take your rings
off and put them in a pocket. If you have a ring you can't or
won't remove, then bring in some adhesive tape and put several
layers over it as it's impossible to be careful enough not to hit
anything at least once during a production.

Pivot Point ——>@

FIGURE 1.6 Camera movements
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FIGURE 1.7 Camera movements

There are a couple of tricky moves that involve the mount
and the camera, one tricky by virtue of the type of mount, and
the other because the move is just hard to do. First, a dolly on
a tripod has to be finished off in a certain way because the
wheels on a tripod turn so freely. If you dolly in, the wheels
are pointed in, as shown in Figure 1.8. If you have to dolly out
while you're still on the air, you might think the wheels would
stay in position and just let you go back. That's very rarely
the case. The wheels will turn around, making a little circle,
and settle into pointing outward. The result is a wobble as you
start back. That bounces your picture. To avoid that, when you
come to the end of your dolly in, move slightly to one side or
the other and start back out. It's a “fishhook” movement, as
Figure 1.9 shows. Make it a brief movement, as brief as pos-
sible, and it's unnoticeable on the air. But it sets your wheels in
the correct direction, and you can then start back smoothly
when the time comes for you to do so.

The other movement is generally done with someone else’s
help. It's really a combination of trucking and dollying, so

~_ 7
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FIGURE 1.8 Dollying in—wheels exaggerated
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FIGURE 1.9 A fishhook movement

what you get is a curved movement usually called an arc. The
problem is in not letting your picture bounce as you go. If you
have to prevent the bounce and move the mount at the same
time and without help, you simply have to practice a lot. It's
easier, but still not easy, to have someone else pulling the
mount in the arc pattern while you concentrate on keeping a
smooth, flowing picture. The effect on the screen can be very
impressive, especially if you are circling a solo performer or

q

FIGURE 1.10 An arc
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two people in an embrace or some similar single point of in-
terest.

There's one other thing you can do with a camera that can
almost be called a movement, but that really only involves the
lens. That's a zoom. Remember | said the zoom lens magnifies
a portion of the picture as you turn the zoom crank or press the
zoom button. On the viewfinder, it looks like you are moving in
toward the object. If the director calls for a tighter shot, you
can either dolly in or zoom in. Generally you will zoom in be-
cause it's so much faster and doesn’t upset your focus. That's
the critical problem with a zoom lens. To set your focus, you
zoom in to the tightest picture you can get. Then you turn the
focus control till you have the sharpest picture possible. Then
zoom out to the sort of picture your director calls for. Now
you are in focus for the widest down to the narrowest shot. If,
however, either you or your subject moves, you'll need to get
another focus setting. Setting the focus is only good for one
distance—that between you and the object. But once your focus
is set, you can zoom in to give your director the tighter shot
s/he calls for, and do it generally faster than with a dolly. It
will, however, look different from a dolly so you may some-
times want to dolly instead. A zoom will merely magnify a
portion of the picture, but a dolly changes the perspective on
various objects in the shot and gives a much greater sensation
of going past an obstacle or person or portion of the scene.

Twice now we have talked about the quality of the picture
you get and not just how you get it. The dolly-zoom difference
is one, and the arc around a single point of interest is the
second. The mark of a really good cameraperson is not in how
well s/he makes the mechanical moves but in how good-look-
ing the shots are. Of course s/he must be able to get those
shots through a mastery of the techniques, so being a good
cameraperson does depend on being able to dolly smoothly
while adjusting focus, while panning diagonally upward, while
....But if s/he has no eye for composition of if s/he isn't alive
to the aesthetic difference between a dolly and a zoom, s/he’ll
be only a competent technician.

I'm assuming you want to be good, not just competent.
Running camera smoothly and well is a personal satisfaction
which can make you feel just plain good inside. So what are
some of the basic elements to be aware of for good composi-
tion?
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FIGURE 1.11 A wide shot

Let’'s start with the widest shot you can get. This will
show everything relevant within the scene. As you move in,
either by zooming or dollying, you come to a medium shot, and
that shows a portion of the scene which you want to emphasize.
Here is your first opportunity to compose the picture. On the
wide shot, you must simply show everything and about your
only possible worry is whether or not the elements are bal-
anced left and right and up and down. But with a medium shot,
you show only a portion of the scene. Do you want the elements
you're showing to be balanced as before? Or do you want
them off to the right of the shot?

That sort of unbalancing tends to draw attention to the left
of the picture, and can lead the viewer to see something over
there s/he would not have noticed otherwise. Then as you
move closer in, you concentrate attention on one object. If it's

~

FIGURE 1.12 Portion of a scene
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FIGURE 1.13 Directing attention

an object, it may be the major clue to the murder that every-
one else is overlooking. If it's a person, you may be moving in
on the interior thoughts or the real motives. Move in on the
butler's eyes, and he becomes the murderer.

Suppose you do want to draw attention to the butler, while
showing the other people as well. Think of a pyramid. It's a
balanced, stable figure, but it still emphasizes the topmost
point. Shoot your scene like a pyramid and you'll have good
composition plus attention to the butler because he's up
there at the top. Turn the pyramid over and you'll have an un-
stable picture that's going to break up into action. The cops
enter behind the butler and, as the pyramid must fall over, the
butler must run. Later, at headquarters, the detective will ques-
tion the butler and try to trap him with words. We want to see
only the faces as they fight it out, so we use close-ups and
cut back and forth between them.

-

e

FIGURE 1.14 The guilty party
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FIGURE 1.16 An unbalanced picture

~
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FIGURE 1.17 Leading faces

The space above the heads is called headspace. That's
logical. Don't leave much space, but don't have their heads
bouncing into the top of the picture. Be balanced. But notice
we leave more room in front of the faces than behind them.
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That subconsciously establishes where the other person is in
relation to the face we see. If we go in for a full-face close-up
on the butler as he realizes he's doomed, we lose some of the
top of his head in order to get in the features of his face. This
should always be your approach—mouth and jaw and chin are
more important than hair, so cut off the top of a head rather
than the bottom.

One further point in showing faces. Imagine a line running
through a person’'s ears and inside the head. The longer the
line appears, the better your shot. As the line gets shorter and
shorter (as the person’s head turns so the side is toward you),
you finally see nothing but a dot (a full profile), and the worse
your shot is.

As the show ends and the butler is led away to death row,
you will probably have to get a shot of a card with printing on it.
This will be the title of the show, the director's name, “The
End,” or some other such graphic. If you aren’t directly in
front of the card, the printing will look big at one end and
small at the other.

This is called keystoning. The remedy is to move over
directly in front of the card or to have the card turned till it
faces you squarely. Most often, the titling won't look as ob-
vious as in Figure 1.19. It will merely look like it isn’t level,
like it runs downhill. The remedy is the same—move the camera
or move the card. Generally, the camera needs to move in an
“uphill” direction to level the titling.

Obviously, this covers only a small portion of the shots
you can get or will be faced with. But it gives you some idea

FIGURE 1.18 A tight face shot
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FIGURE 1.19 Keystoning

of what to look for and what to avoid. Something else must be
added, though, before the camera is of any use at all to you—
that's light. With no light at all, your eyes see nothing. A
television camera is the same way, but in general, it needs more
light by which to “see” than you do. So we'll have to arrange
those lights hanging all over the studio ceiling.

LIGHTS

Look at a person standing in the sunshine. There's a shadow on
the ground, a shadow on the face from the nose, shadows
from the eyebrow ridges, a bit of shadow from the lips, and so
on. That's one of the ways we detect roundness and three
dimensions. Without shadows, the world would begin to look
as flat as a comic strip. So one of the purposes of lighting is
to give shadows. What a viewer at home sees is flat—as flat as
the face of the television screen. So it's up to you to fool
viewers into seeing three dimensions, and one of the ways you
will do that is by lighting to create shadows.

Let's go back outside in the sun. That light comes from one
direction. The shadows all flow away from it. Back inside, in
the studio, we want to recreate that one-sided effect. So we
put a light at one side of the person we are lighting. That be-
comes our “sun’ in the studio and is the key point of light on
which all our other lighting will depend. So that light gets
called the key light. Put it out in front of the person you're
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lighting, about 45 degrees off to one side and about 45 degrees
up from the face.

Now look at the subject and you will see those same
shadows beneath the eyebrows, out from the nose, and so on.
But the television cameras won't respond well to that lighting.
There's too much contrast between the black shadows and the
light skin. The pick-up tubes aren't as sensitive as your eyes, so
those shadows can end up looking almost like holes. So we
have to fill those shadows with light—not enough to get rid
of them altogether but enough to soften them and make them
less dark. Since we are filling them up with light, we call the
light that does it a fill light. It goes on the opposite side from
the key light, but also 45 degrees off to one side and 45 degrees
up from the face. There's another difference between these two
lights, and that has to do with the kind of instruments they are,
but I'll talk about that later.

Now we have to put in one more light that's totally
artificial, and doesn’t occur anywhere outdoors. Directly be-

FIGURE 1.20 Angles of lights
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hind the person and shining down at about 60 degrees or so, we
put a light to shine on his back. So it's called a back light. Aim
it so it hits the part of the head where a man often starts going
bald—that round spot at the back. When you look at him from
the front now, you'll see a rim of light on his shoulders and on
his hair. Speaking of baldness, if he is bald, lower the light
so it hits the back of his neck or you'll get some wild glare off
the top of his head. The purpose of this rim of light is again
three-dimensional. Without a backlight, people tend to look
smashed up against the background. Turn on the backlight
and they suddenly seem separated from what's behind them.
Look at the anchor newspeople on the network news and you'll
notice a halo of light around them. It's not their saintliness,
it's their backlights.

That's the basic three-point lighting set-up. It makes a
person look three-dimensional and separates him from the
background. There are other ways to light which give certain
effects which are not three-dimensional but you will find these
ways useful at certain times. We'll come back to those times
later.

FIGURE 1.21 A backlight
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Right now, though, let's take a look at the instruments you
have used to get this three-point lighting. The back and key
lights should be spotlights. That is, they are generally round
and rather like a tube. Their beam of light can be concentrated
in a large or a small spot by turning a knob on the back of the
instrument. As the spot gets larger, the intensity of the light
hitting a subject will go down. As it gets smaller, the in-
tensity obviously will go up. Spotlights give hard light, causing
sharp-edged shadows. They are directional lights, going exactly
where you aim them.

The fill light, on the other hand, is a soft light causing no
hard-edged shadows and generally spilling out all over the area
in which you point it. You can’t adjust its beam at all. It looks
significantly different from the spotlights. Most generally, these
fill lights are called broads and are shaped like rectangles
rather than circles. The container itself is more like a box than
a tube. It's a very open sort of light.

These instruments are all quartz-halogen lights. The name
comes from the type of bulb inside that gives the light. It's a
long tube bulb, nothing like the round bulbs you use at home.
It burns very hot and very bright and should never be touched.

FIGURE 1.22 A spotlight
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FIGURE 1.23 A broad

First of all, you might burn yourself, and second, the oil from
your fingers messes up the quartz and causes the bulb to burn
out faster. The great advantage of these bulbs is they don't get
dimmer as they get older. They keep on giving out the same
kind of white light till they quit altogether. The bulbs like the
ones you have at home are incandescent tungsten, and they get
dimmer and dimmer as they age. So their light gets yellower
and yellower. In color television, that's bad news. So most
stations have gone to the quartz-halogen lights. But the tungs-
ten lights still have some uses, so you can still find them
around. They are good lights, but you can’t let them get old.

If you are working with tungsten lights, you'll still have
spots. But the broads will be called scoops because they are
housed in a big conical shell as shown in Figure 1.24. A scoop
can be quartz halogen as well as tungsten, but you never find
broads that are tungsten.

You'll also have a specific spot called a Fresnel (pronounced
freh-NEL) as it is named after the Frenchman who designed the
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FIGURE 1.24 A scoop on a pantograph

lens in it. That glass with concentric rings cut in it concentrates
the light into the spot pattern and does it very accurately. Then
there's the ellipsoidal spot which has sliding panels to cover
part of the beam to make any shape you want. You can get a
triangular beam of light, or a tilted rectangle, or almost any-
thing. These two types of lights can be either tungsten or
quartz halogen.

If you work with first one type, then the other, you will
notice you need far more tungsten lights to get the same light
level as you need of the quartz type. The tungsten lights just
don't give out as much light as the quartz. That's another reason
why most places have quartz lights.

Suppose, though, you have too much light on your subject.
How can you reduce it? The easiest way is to turn the knobs on
the back of the key lights so the beam spreads out and the in-
tensity drops. Another way is to move the light back farther
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FIGURE 1.25 A fresnel spotlight

away from the subject. A third is to put something of neutral
color in front of the light. This could be a thin piece of asbestos
cloth, which won't catch on fire and will still cut down the
amount of light hitting the subject. One thing you should not
do is put the light on a dimmer to bring down the intensity.
This is why. A dimmer is a way to reduce the amount of
electricity reaching an instrument. It's generally a lever swing-
ing through an arc—something you can stop at any point be-
tween full on and full off and thus get exact control of the flow
of electricity. You can use a dimmer for a lot of things in tele-
vision. You can start out with all the light on the background
and none on the subject. That gives you a silhouette. Then you
can bring up the dimmers on the subject and take down the ones
on the background. That gives you a nice lighting effect. You
can dim the light down to nothing on one object and bring it up
full on another, and thus shift your viewer'’s point of interest.
That’s all legitimate. But if you use a dimmer to lower intensity,
you make the bulb burn with a yellowish light instead of a
white one, and the colors won't come out true on the screen.
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FIGURE 1.26 An ellipsoidal spotlight

The cameras will sometimes react before your eye will, so
don’t take the chance of sending out an unbalanced picture.
Keep the lights on full except for special effects.

Those are the instruments you work with. Now let's go back
to the subject you're using them on.

Generally, your subject is reasonably close to the back-
ground, and some light from the key and fill lights spills onto
that background. That way you can see what's there. But sup-
pose you pull your subject away from the background. Replace
the broad you are using for fill with a spot and move the key
light and the new fill light farther around toward the sides of
your subject.

Now you will have the subject lit up in a pool of light and
all around will be darkness. To further this set-up, there are
devices called barn doors, which fit on the spotlights. They are
just pieces of metal which can be swung in front of the light
so as to block off part or all of the beam. Bring the barn doors
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FIGURE 1.27 A dimmer switch

in till the beam hits nothing but the subject. Now you don't have
any extra light hitting the floor or the background. This is called
cameo lighting, and it is very dramatic. It's also rough on the
engineers who are trying to adjust the cameras to give a good
picture because there is such a contrast between the black
background and the light foreground. So sometimes you need
just a bit of light on the background to ease the contrast. Try to
work it out with the engineers so all of you are reasonably
satisfied.

Do the exact reverse (put light on the background and none
on the subject) and you have silhouette lighting. This tends to
look like black-and-white TV and so is of limited use in color
television, but it can be effective for an opening and closing
when you have credits or titling up on the screen.

There are a million different things you can do with light-
ing, but these three types are enough to get started on. Master
the normal, three-point lighting first, then start playing around
and experimenting and see what you can come up with.

If you have to light for more than one subject or one
location, you still use that three-point set-up, but you have to
include more sets of three in order to cover more areas. Make
sure the areas overlap slightly so you don’'t get disastrous
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FIGURE 1.28 Lighting for cameo

drop-offs of light from one location to another. Your goal should
be an even amount of light over the entire area you have to
cover. Remember simple things like high lights cause long
shadows going down. Pull the lights down lower and you'll have
less problem with shadows from noses reaching down below
chins. Remember that anything in front of a light will cause
a shadow on the set. If, for example, you have a mike on a
boom, and you position it in front of a light, you'll get its
shadow in what are usually inconvenient places. It seems as
if a boom shadow always falls across the star's face. Either
move the light up and thus lower the shadow or move the boom
so the shadow falls somewhere else. Remember that if you put
a light on a floor stand (to illuminate a flip stand, for example),
cameras may hit it. So make sure it's as much out of the way
as possible. By the way, a title card with white letters on a
black background needs less light than the rest of your set.
Allow about two-thirds as much but spread it out evenly. If
one side is brighter than the other, you'll have trouble. Re-
member to keep your backlights up high so they don't shine
into the cameras. Use a light meter to check levels, but use your
eye as well to make sure the lighting looks natural as well as
technically acceptable.
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Now comes the matter of what you will be able to see with
all this light. People, of course, but where are they? Do you
see the wires and light board and props? Generally not. You
have some lightweight, movable panels to hide all the piles of
junk, and the fronts of these panels look like anything from a
flat wall to an ornately carved Gothic church. That's your set,
the next area of our concern.

SETS

Every shot you take is in a certain setting. That setting may be
an ornate representation of a Victorian living room or it may be
just a plain curtain stretched tight, but it has to be there. It has
to hide the stuff you don't want seen behind the performers,
and it has to help convey the impression you are trying to build.
The setting may be as insubstantial as a total lack of light
creating a black background, or it may be as solid as a grand
piano showing behind a singer. Whatever form it takes, the
setting has to be an important concern to you.

Generally, you'll want something fast and easy to set up.
You'll have to think in terms of pools of light and representa-
tions of objects and flat surfaces. For example, that large cur-
tain that's stretched smooth across a couple walls of the studio
is called a cyclorama, or cyc for short. You can use it for a back-
ground by throwing some light patterns on it. Shakespeare,
after all, got away with just asking his audience to imagine
immense battlefields and armies. But you will want some
particular sets in particular styles upon some occasions. So
what will you do about those?

First of all, you have to decide what you want the scene to
look like. If you are doing a drama, you may need a very
realistic set of a lawyer's office. For an opera of the 1700s, a
stylized candlestick, an ornately framed picture, and a Queen
Anne chair can be enough. Your background could be just a
blank curtain. But in getting the pieces and the flats for various
settings, you need to decide on your approach. In the first
example, for instance, the books on the lawyer's shelves would
have to look very real. In the second example, however, the
candlestick could be very ornate and very two-dimensional,
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even down to the flame on the candle. The designs are deter-
mined by the decision to be realistic in one case and repre-
sentational in the other.

Your major problem, though, will not come from the little
items you put into the setting, but from the flats that make up
the walls of the setting. They are the biggest part of the scene
you are creating and usually take the longest time to prepare.
So how do you go about building them?

First of all, remember you want them to be easy to handle.
Then remember they have to stand up, so you must have a way
to keep them upright. And last, you may want to use them later
in another set, so make them in a standardized way.

To make a flat which is easy to handle means you have to
keep it lightweight. Build a frame out of one-by-three lumber.
You can nail it together or you can use one of the super-strong
glues available. Figure 1.29 shows how the frame goes together.
Notice it is reinforced at various key points. Anything light-
weight and moved around a lot takes a lot of wear and tear, so
it needs extra protection in some areas. Hence the reinforce-
ment. Once you have the framework, you cover it with un-
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bleached muslin. That's cheap and useful. This too can be
glued on with one of the white, water-soluble plastic glues.
Let it dry. Then thin out some of the glue with a lot of water
and paint the muslin. It shrinks and stretches tight. Now you're
ready to paint whatever you want on it—a few columns and a
scene in the Roman Forum or the wood-panelled wall of the
lawyer's office. Generally, flats like this are ten-feet tall, al-
though you may find eight feet to be more convenient for a
studio with low ceilings. Just remember to stay away from
long shots if your flats are only eight-feet tall, as you will
probably shoot right over the top of them.

There's another sort of flat that's heavier and more solid than
this style. The covering, instead of being muslin, is a fiberboard
like masonite. You build a different frame for this and use
less bracing.

You can also nail wood panelling to frames like this and
have that wood-panelled office for real. Remember, though,
that dark panelling will absorb a lot of light and give you a very

T

FIGURE 1.30 A rigid flat frame
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dark setting or a very hot one if you throw enough light on it
to make it bright.

Now, how do you get either sort of flat to stand up? You
can build a triangular leg as shown in Figure 1.31. If you put a
couple of hinges on it and put the other halves on the flats, you
can attach the leg to any flat just by dropping the pins into the
hinges. Just be sure you put the hinge pieces at the same
height on everything you build. Then put a sandbag over the
bottom part of the leg, and the flat will stand by itself. If you
fasten two flats together, you can move them into an angle,
and they will support each other. The problem is to fasten them
together.

Those pieces sticking out from the stiles are called /ash
cleats. If you fasten a cord to the top of a flat, run it behind the
lash cleat of another flat, then tie the cord to the bottom of the
first flat, you will have fastened the two flats together. This
works fine for the muslin-covered flats, but a better way to
attach the more solid flats is to have holes through the stiles
and put bolts through there. You can quickly tighten a nut and
bolt sufficiently to hold the flats together, or you can use C
clamps to hold them together.

You may want to cover up the seam between flats once
they are up. First be sure they are securely fastened together
in back, then run a strip of masking tape down the seam in
front. Next paint it with the same paint you used on the flats.
You will still be able to see exactly where the seam is, but the
television camera is not so sensitive as your eye. It won't see
the seam at all.

After you go to the trouble of making a flat, you will want
to have a place to store it where it won't get accidentally

FIGURE 1.31 A flat leg brace
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FIGURE 1.32 Tying flats together

destroyed. This may vary from a storeroom with areas marked
out on the floor to a regular scene dock. If you just have a
marked floor area, at teast put the flats face to face so they
don’t get scarred. Also, try not to lean too many together. A
better way is to have what looks like a file drawer turned on
its side. At the top and bottom (on the ceiling and floor) there
are strips of wood, generally 1”7 x 1”, to separate the various
flats and to help hold them upright. Between any two strips of
wood is generally enough space to slide in four or six flats.
Again, put them face to face to protect them. A scene dock
offers a lot of protection and doesn't take up much more space
than the flats themselves. Just be sure you don't build it too
short.

Flats, of course, are full-sized to give you the entire scene
you need. But some of the shots you need to take involve only
a small area—only what you can see on a piece of cardboard
about eight inches high by twelve inches long. That can be a
title or the director's name or information like *“Meanwhile ... ."
These cards are referred to as graphics, or title cards, or art
cards, or flip cards, but under whatever name, you'll have some
to use for every show.
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FIGURE 1.33 A scene dock

GRAPHICS

Take a look at a television monitor (or set) that's turned off.
What is it? A rectangle, longer than it is high, and with rounded
corners. That's simple enough, but many, many people forget
that when they start to make up a title card to be shown on the
air. Now turn the monitor on. Look for the smallest detail in
the picture. Are there a lot of small details? Are those details
very small in comparison to the major object in the picture?
Chances are the picture is fairly simple with few detailed ob-
jects, and the small details are not all that small. Television
doesn't very well show small stuff that is intricately decorated.
Lots of people forget that too in making title cards.

So when you start thinking of making title cards, think of a
rectangle without much on it and not very decorated. Now, let’s
get a bit more specific.

Any title card or written, printed, or painted sign or any
static piece of art work that's only two-dimensional is referred
to by the catch-all term graphic. Usually these graphics are on
pieces of cardboard and hence get the supplementary name of
title card. The two terms are pretty interchangeable. Notice |
said “two-dimensional.” A small piece of statuary which you
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would have to show would not be called a graphic. Graphics and
graphic art refer to flat works. That doesn't mean the scene
presented on a piece of cardboard can't look three-dimensional.
You may, indeed, be trying to create that effect, but you are,
nonetheless, dealing in only two dimensions.

The pieces of cardboard that graphic work goes on are
roughly in the same proportions as the television screen. Those
proportions are three units high by four units wide. Those used
to be the proportions of movie screens back around the time
television started, so the new business just took over the old
form. So anything you put on a card should fall inside a box
that's three by four. That box can be three inches by four inches
or three feet by four feet or three miles by four miles, as long
as it's still three by four. Remember too, this is a proportion,
so the box can be six inches by eight inches, or nine inches by
twelve inches, and so on. The important thing is the three by
four relationship rather than the actual numbers.

Immediately, this excludes those tall pictures of sky-
scrapers, or a view up a mountain or a picture of someone
standing. Now, | know you have seen all these things on the
air. So have |, and sometimes they look fine. But you can't put
them on just as they are. You have to fill in those sides with
something so the overall picture comes out three by four, and
that's not hard to do. Sometimes you even get added emphasis
to the height of a building by showing the lower buildings at its
sides. Or in a picture of a model, the price of the outfit and the
name of the store can go in the space at the side and so make
the whole thing three by four. But somehow you have to main-
tain the television screen’s proportions.

You also don’t want to fill up the card. What the studio
camera shows in its viewfinder is more than you see on a con-
trol-room monitor, which is more than the transmitter sends out,
which is more than the home receiver shows. So after all these
losses, you are minus about 10 percent of what you can see
when you look at the graphic. So to be sure the viewer sees
everything you want seen, confine your material to a center
area referred to as the safe area.

Obviously, you can have parts of your graphic running out
of the picture. As long as what is lost isn't essential to the
sense of what you show, that's fine. Material can run all the
way to the edge of the card, but it won't be seen by the home
viewer. Normally, you want to leave some borders on the card
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FIGURE 1.34 Safe area of a graphic

though, and not have anything on them at all. That way your
camerapeople won't shoot the whole card. They will move in
to a tighter shot and just show the center part. That way, if
anything happens while you're on the air and the camera gets
moved. it won't suddenly be shooting part of the stand the
card is on and part of the studio floor and the floor manager’s
foot. Also, if the card isn't done quite right or quite to your
satisfaction, you have some room to have the camera move
around and frame up to a better shot, one you find a bit better
composed. Or you may find you have to super a name or a price
over part of the card. If the margins are there, you can un-
balance the shot of the graphic, super the price (or whatever)
and get an overall balanced picture. Without margins, you can't
unbalance the shot at all. So leave blank borders, and put all
the essential information in the safe area.

Your next concern is to keep the graphic from looking
cluttered. Don't use eleven different typefaces, and a border
of little pink flowers and a draped curtain on a graphic an-
nouncing your afternoon movie. That might look lovely on a
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poster (I doubt it), but it certainly won't on the television screen.
Keep it simple. A single rose on a long stem with a couple
leaves and one typeface for the title can be just as effective
and much less distracting.

This point of keeping it simple is good to remember if you
have to show a group of stills of countryside, cityscapes, or the
like. Generally, these pictures have a great deal of material in
them. The view down the valley shows the river, the houses of
the village, the road going up the mountain side, the peak which
was climbed. . . . Put that on the screen and only a jeweler
with his eyepiece will be able to pick out anything. . . . Pick
simpler shots and use more of them. One shot of the river
followed by a few close-ups of houses in the village and the
town square, then the start of the road, etc., will make a more
understandable presentation, and certainly one a lot easier to
see. That's not to say all outdoor shots are bad. A view of the
rocky coast with waves breaking into foam can show a lot of
area and still be understandable. That's because there are only
two sorts of things in the picture—the ocean and the rocks.
Even if all the detail is lost, the impact of the picture remains
because people can see what's happening. Again we have
come back to the point of keeping the picture simple.

It you are dealing with pictures not done on a piece of
cardboard, as will often be true for outdoor scenes, be sure you
fasten these pictures to a piece of cardboard. If you don't, the
heat from the lights will make the picture curl over and fall
off the stand just as you put it on the air. But don't put another
picture on the back of that card if you can avoid it. Sure as you
do, the floor manager will confuse a command and turn around
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FIGURE 1.35 Bad and good graphics
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the wrong card or have the wrong side up to begin with. In order
to avoid as much confusion as possible, put a number in the
upper corner of each card you're using so you can say “Change
to card 3" and everyone will know what you mean. Also, if the
cards get dropped, they can quickly be put back in order.

There's a special sort of graphic you will deal with a good
deal. That's a super card. These are the black cards with white
letters on them, and you generally use them to matt or key a
name or title over another shot. Just like all graphics, the letters
should go in the safe area. If you want the letters to come out
centered on the screen, place them in the center of the safe
area. If you want them on the lower third of the screen, as is
true with many names, then put them in the lower third of the
safe area.

Of course you can adjust the framing by moving the camera,
but prepare the card the way you intend to show it and you will
have greater flexibility in adjusting. That is, don’t put a name in
the center of the card figuring you can always have the camera
tilt up and put it in the lower third of the shot. The cameraper-
son may have to tilt up so far s/he shoots over the card, and
then you can't use the card at all. There's one other thing to re-
member in preparing super cards. Use a plain, solid typeface.
Fancy letters lose their fine lines and points and decoration
when you try to matt or key them. Thick, heavy lettering runs
together in matts and keys and becomes unreadable. Leave
good space between words and letters, and use an open, simple
typeface. The point is to be readable, not ornate.

Someone in the studio has to be in charge of all these
cards. Further, someone has to cue the actors so they know
when to start talking. Someone has to get props out of the way.
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FIGURE 1.36 Printing positioned on graphics
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Camerapeople aren't free to do all this, neither are the actors.
So we have a special person charged with all these jobs. That
person is the floor manager.

FLOOR MANAGING

The floor manager is the director’'s mobile link to the studio.
The director can and does talk to the camerapeople, but they
are tied to their cameras. For getting things done, often at the
last minute, s/he has to depend on the floor manager. When
s/he has advice to give the talent, or questions to ask them,
s/he has to go through the floor manager. S/he gets cues re-
layed by the floor manager. S/he finds out if there are prob-
lems because the floor manager is often the only one free
enough to talk. Further, the floor manager makes sure nothing
gets in the way of a moving camera. The cameraperson looks
only at the viewfinder, not at the surroundings, and so may be
headed right for a light stand or a prop. The floor manager is
responsible for moving them. The floor manager makes sure
the talent knows how much time remains till the commercial
or the end of the show, so they will be able to come out on
time. The floor manager, in short, makes sure the studio runs
smoothly during the production. And yet, because the job
seems easy, many floor managers will not give it their com-
plete attention. However, the job is only easy if you know
enough about all the production jobs to be able to remove the
obstacles to a good performance. If you don't know that much,
then you become one of the obstacles to a good performance.

Let's suppose a talk show is about to begin and you are the
floor manager. The director is making last minute preparations,
so you take that time to look critically at the set and the talent.
Is everything where it should be? Are the flats firm and not in
a position where they might fall over? Is the talent’'s make-up
right? Are they sweating from the heat of the lights? Are they
nervous? It's up to you to correct any of these situations. Some
are easy—a flat can be braced, the air conditioning can be in-
creased. But it takes a diplomat to calm down excited guests.
You need to put them at ease by making them feel everyone
is there to help them. Don’t spend your time talking over the
headset to the audio person just to pass the time. One-sided
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conversations, especially if you're joking and laughing, can
really upset the talent. They can be paranoid enough without
thinking you are laughing at them. Check to see the mikes are
all in place, and tell the talent which camera the director will
be starting on. Once the director has the tape rolling, or has
said something like “thirty seconds to air time,” pass this on to
the talent. Just a simple phrase like “Tape is rolling, coming
out on camera one,"” is very consoling to them, as they then
know the program is about to begin. Then, about ten seconds
before the show starts, announce, in a loud voice, “Stand by."
This lets everyone in the studio know it's time to shut up. The
mikes will be opened soon and no extra noise should be made.
Also, stand next to the camera the director is starting on and
raise your arm. The talent who will begin talking will watch
you, and when the director says “Cue,” bring your arm down
and point at the talent. S/he should start talking, unless s/he's
suddenly scared, and you can’'t do much about that. If the
director is about to switch from one camera to another, stand
between the two and point at the one that's now active. As the
director goes to the other camera, swing your arm around and
point at the other camera, the one that's now been put on the
air. Make the gestures, both cueing and changing cameras, big
and obvious because you are in the dark and the talent is facing
bright lights. If you don't make an obvious movement, the
talent may never see it. While the program goes on, you may
have to move obstacles out of the camera's way, pull the cable
around so the camerapeople don't get their feet tangled in it,
change the lighting at the right instant, take a mike as a singer
goes off the set, change the title cards on the stand, or any
number of other things. It's these details that you and the
director have discussed during the rehearsal, so you should
expect whatever comes up. You should even expect an emer-
gency. There's always one per show, generally of a totally
disastrous nature. You're the only one free enough to prevent
it from ruining the production. When a mike suddenly dies, you
have to scurry around and plug in an extra and get it on the set.
When a costume splits, you have to find the safety pin.

If you get through the show without major problems, your
next, and final, concern is to get the talent out on time. The
director will be giving time cues like “Five minutes.”” You relay
this to the talent by holding up five fingers right under the lens
of the on-air camera. Then get in the line of sight of those not
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FIGURE 1.37 A half minute

on the air just then and show them the five-minute cue too.
Then comes four, three, two, one, and thirty. How do you show
thirty seconds? That's half a minute, so you show half a finger.
When the director says “Wrap them up,” make a fist and rotate
it back and forth. The talent should stop almost immediately,
but gracefully. If they don't, the director will end up saying
“Cut,” and you run a finger over your throat like a knife to
indicate STOP. The talent ought to stop immediately without
another word.

If you are out on time, you might think the show is finished.
But stay on the headsets because if you were videotaping, the
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FIGURE 1.38 Wrap up
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director will quickly spot-check the tape to see if everything
is all right. If it isn’'t, you'll have to call everyone back into
places so the show can begin again. But if everything is fine, you
can announce ‘'Let’'s strike the studio.” That's the signal for
everyone to put away the sets, turn off the lights, get out of
costumes, and generally get the studio cleaned up. It's your
responsibility to see the studio gets struck properly and com-
pletely before anyone is allowed to leave. But once that's done,
and you have returned graphic material to the director and
props to the props person or the storage area, you are through.
Simple job, yes, but only if you know enough about all the other
jobs to handle them as well. It's only by knowing the other
people’s jobs so well that you can help them from your position
as floor manager.

That takes care of the jobs and materials in the studio.
What of the control room? Everything is run from there, so you
might consider the control room to be the brains of the outfit.
So let's talk about what goes on in there.

VIDEO SWITCHING

The control room contains the monitors and the switching
console, which the director uses to see and select the video
portion of the production. Each camera will have a monitor here
showing its shot. Next will come a monitor to show slides and
another to show film. If there are additional slide projectors or
film projectors, there will of course be additional monitors.
Next will be a monitor for every VIR (video tape recording)
machine. A monitor will show what is currently being broadcast,
hence is generally referred to as the air monitor. Another
monitor will show the output of that particular studio and con-
trol room and is generally called the line monitor. Another
monitor will be a preview monitor, used to look at a shot before
putting it on the output line of that studio. At stations with a
network affiliation, there is a monitor showing what is running
on the network. Other extra monitors may show the output of
another studio, the program being broadcast by another station,
or any other such thing which station personnel have decided
is necessary. These final monitors are, logically, referred to as
auxiliary monitors. The line-up of monitors might look some-
thing like the set-up shown in Figure 1.39.
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Obviously, not all control rooms have, or need, all these
monitors. Some need even more. But the monitors are the
primary video sources in the control room, and obviously a lot
of these monitors might be showing the same thing. Let's look
at an example.

Suppose you are in the control room of a network affiliate
some evening at 8:15. There is a show being videotaped in the
studio while the network is broadcasting a movie. The director
has just called for the shot on Camera 2. See Figure 1.40 for
what the monitors would show.

Camera 2 and the Line have the same shot and Net and
Air have the same shot. If the director wants to see the output
of the videotape machine s/he’s recording on, VTR 1 might
show the same picture as Camera 2 and Line.

Let's go a bit further. Suppose the next shot is to be
Camera 1 with a name put over it, and the name is on a slide.
The director wants to preview this, so the monitors would
look like Figure 1.42.

We could go on adding elements, but you can easily see
how much there is to look at on the control room monitors.
Yet people in the control room learn to look at them all at a
glance, see everything, and even call for minute corrections
without losing track of all the other things going on.

These monitors represent the multiple eyes of a television
production. If something looks bad here, you can bet it will look
bad if it gets broadcast to the people at home. Yet if the scene
is fine on the monitor, even though the out-of-sight edge of the
setting is on fire, those folks at home will think everything
is fine. Generally then, the control room people need only look
at the monitors—they don't need to see the burning flat because
they can still show the audience a good picture. Let the studio
crew handle the fire!

Next we come to the switcher itself. Here is the device
which enables you to put one of those monitor pictures on the
line. The switcher may be operated by the director or by a
technical director. In either case, its operation is based on a
simple one-two choice. We can elaborate on that one-two
choice, and go far beyond it, but right now let's consider the
basics.

Suppose you have one camera. You can choose to be on or
off the line with it. If you are off, you are in what is termed
black—no picture at all. If you are on the line, you have what-
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FIGURE 1.44 Switcher buttons

ever picture that camera has showing. To make this choice,
you will have buttons to push. One will be marked “Black” and
the other “Camera 1."

Push whichever one you want and that's what shows up on
your line monitor. If you add another camera, you can choose
either no picture (Black) or some picture (Camera 1 or Camera
2). If you choose some picture, you can choose Camera 1 or
Camera 2. So you still have a one-two choice.

Now suppose you add a film chain. You have the picture-no
picture choice, then a camera-film choice. You can guess we
can add other buttons to match the various monitors we have
discussed and that takes us away from our basic one-two
choice, so let's set up an example row of buttons and talk
about what we can do.

In Figure 1.46 we can have no picture on the line, or Camera
1, or Camera 2, or Film, or a Slide, or a VTR just by pushing the
appropriate button. Each button except BLK will have a cor-
responding monitor for people to look at. In Figure 1.47, for

BLK C1 Cc2 FLM

FIGURE 1.45 Switcher buttons

BLK C1 Cc2 FLM ' SL VTR

FIGURE 1.46 Switcher buttons
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FIGURE 1.47 Black on line

example, BLK is pushed and the line shows nothing. Push the
Film button and you have the situation in Figure 1.48. Now push
the C 1 button and you will have the picture shown in Figure
1.49. These instantaneous changes of picture on the line moni-
tor are called cuts. In this sequence, we cut from black to film
and we cut from film to Camera 1. One way, then, to change
what a viewer sees is to cut from one source to another.
Besides adding more buttons, how else can we add to the
capabilities of the switcher? Suppose, instead of one row of
buttons, we have two, as in Figure 1.50. Next, let's add a way to
activate first one row, then the other. There's our basic one-two
option again: you can have either the top row or the bottom row
active. The way we will choose is with a fader bar. You'll see
why it's called that shortly. Right now, the fader bar is op-
posite the top row (generally called the top bank) of buttons,
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FIGURE 1.48 Film on line
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so they are the ones which are active. Just as when we had
only one bank, we can cut between sources to change what's
on the line monitor. The lower bank, however, is not active and
whatever we push on it does nothing to affect what's on the
line monitor. If we move the fader bar down opposite the lower
bank, it becomes active and we can cut by pushing buttons
there, and this will now change the picture on the line monitor.
But the top bank is now inactive and causes no changes.

Let's take an example. Suppose Camera 1 is punched on
both banks as in Figure 1.52. You have Camera 1 showing on the

BLK C1 c2 FLM SL VTR

BLK (3] c2 FLM SL VTR

FIGURE 1.50 Two banks of buttons

BLK Cc1 c2 FLM SL VTR

BLK c1 c2 LM SL VTR

FIGURE 1.51 Two bank switcher
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line monitor. if you move the fader bar to the lower position,
you still have Camera 1 on the line monitor. (See Figure 1.53.)
Suppose now you push Camera 2 on the upper bank. That won't
change anything on the line monitor as shown in Figure 1.54.
Now, if you move the fader bar to the upper position, the top
bank becomes active and Camera 2 shows up on the line
monitor.
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FIGURE 1.53 Fader bar lowered
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But what happens as you go from the lower position to the
upper position? The scene on the line monitor was Camera 1,
and it got dimmer and dimmer. At the same time, Camera 2 very
dimly appeared and got brighter and brighter. It's as if one
picture was dissolving away while another was “dissolving” in.
Hence, this kind of picture change is called a dissolve. When
the fader bar is halfway between the two banks, you see one

CIENCICICJEY
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FIGURE 1.55 After dissolving to 2




50 STUDIO TIME

FIGURE 1.56 A super

picture superimposed over the other. This is called a super,
which will sometimes be useful to you. Remember though, you
can ‘“‘see through” a super; if a hand is supered over a face,
you can still see all the features of the face.

There's one other picture change, much like a dissolve, that
we will use. Look at Figure 1.57. If you move the fader bar to
the lower position so black is on the line monitor, the picture
from the slide will slowly fade away to be replaced by—
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FIGURE 1.57 Slide on line
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nothing. This change into black is called a fade. The reverse,
moving from black to a source, is also a fade. In the first in-
stance, you are fading from a slide to black, and in the second
you are fading from black to Camera 1. It's this move, a fade,
which gives the fader bar its name.

The basic switcher, then, has two banks, buttons for a
variety of video sources, including black, and a fader bar to get
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FIGURE 1.59 Faded up on 1
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FIGURE 1.60 Special effects buttons

from one bank to another. You can change the picture on the
line monitor (which is the output of your studio and control
room) by cutting, dissolving, or fading.

Now let us add some sophisticated equipment which lets us
electronically change our pictures. Simplest of all are wipes.
We know we can go from one video source to another by cuts
or dissolves, but there are also decorative and sometimes
functional ways to go between sources. For example, suppose
your switcher looks like Figure 1.60. Those three buttons on
the side show you what sort of picture change you will get.
Suppose you push the buttons illustrated in Figure 1.61. Be-
cause the fader bar is at the top, the line monitor will show
Camera 1. Now move the fader bar toward the bottom and watch
what happen in Figure 1.62. The picture from Camera 2 starts
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FIGURE 1.61 Ready for a corner wipe
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FIGURE 1.62 Into a corner wipe

to come into the upper left corner in exactly the pattern shown
on that top button of the column of three. The farther you move
the fader bar, the more that corner moves over the picture from
Camera 1 until finally, with the fader bar all the way at the
bottom, the corner fills the whole screen and you see only
Camera 2's shot.
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FIGURE 1.63 Corner wipe completed
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You have wiped Camera 2 over Camera 1. Push the fader
bars back to the top and the corner retreats, revealing Camera
1 again. Likewise, the other buttons in the column of three give
you wipes moving down across the screen or from left to right
across the screen.

Obviously, there are other shapes which you can have for
wipes—stars, circles, checkerboards, etc., but they all work on
this same principle. Often, too, you will find an extra switch
which makes the wipes always go in the same direction. That
is, in our example above, the corner descended from the upper
left and showed Camera 2. With this extra switch thrown, even
though you move the fader bars from the bottom bank to the
top, Camera 1 would reappear in a corner descending from the
upper left instead of being revealed by a retreating corner. Ob-
viously, too, you can have many more buttons and many more
video sources, and they can all be put into wipes like these. A
word of warning here. Use a wipe only if you have a good
reason. An example might be a shot of a pitcher with a corner
inserted at the upper right to show a runner off first base. But
without a reason, wipes look phony and are clearly gimmicks.

Next let's look at matts and keys. First, though, remember
what a super is. It shows two pictures at once but lets you
see through the elements of each. Suppose you have a shot on
Camera 1 of a man whose name is unknown to the audience.
And suppose you have a slide with his name on it. You can
super one over the other as illustrated in Figure 1.64. But notice
you see the man showing through the letters of his name. There
are devices to get around that. First let's consider a matt.

Notice in Figure 1.65 we have no fader bar, but we have the
addition of several new buttons and dials. This is a special
portion of the switcher, called the special effects board. To
get a matt, we push the button labeled “mat” and the shot of
the man on Camera 1 and the name on “S1.” Now, instead of
getting things showing through, we get clear, solid letters over
the man, completely blanking out whatever is behind them. All
this is done electronically. We control it by turning the knobs
labeled “Key Sense,” “Intensity,” *‘Saturation,” and “Hue.” First
let's turn “Key Sense.” Notice the letters will disappear or
spread out like blotted ink to cover the whole picture. Set “Key
Sense” to get the clearest letters. Next turn “Intensity.” The
letters go from very dark to gleaming white. Now turn “Satura-
tion.” The letters go from a muddy black to a very vivid color.
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FIGURE 1.64 A name supered

Turn “Hue” and you can change that color. By manipulating
these last three knobs, you can make the letters any color you
want. (On black and white equipment, you can only change the
letters from black through shades of gray to white and so will
not have the knobs for saturation and hue.) But you get clear
letters with nothing showing through, and that's better than a
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FIGURE 1.65 A name matted in




56 STUDIO TIME

super. Quite often, though, the edges of a matt “fry.” Look
closely and the edges of the letters appear to be moving back
and forth. To avoid this, we can use an internal key.

The internal key is set up exactly the same way as a matt
except you push the “int key” button instead of “mat.” Again,
key sense controls how clear the letters are. But in this in-
stance, saturation, hue, and intensity have no effect on the
letters. The letters are exactly the color they are on the slide,
but the edges are clean, stable, and unmoving. That's an ad-
vantage, but now you can’t change colors. You gain a little,
you lose a little.

It's time for a pause to discuss the “name” slide. First of
all, it must be white letters on black. In a pinch, I'll admit a very
dark background with very light letters will work, but not as well
as white on black. You need white letters because electronically
the black is being ignored or dropped out. Once it's gone, an-
other picture can come through where it was, but not where the
white letters still are. That way you get clear titling.

Now back to the keys. You noticed the “int key"—"ext key"’
difference. We have done something with internal key, but what
does it mean? This special effect uses material “internal” to
its closed world of person and name slide; it uses those two
video sources and that's all. External key adds something “ex-

FIGURE 1.66 A name keyed in
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IGURE 1.67 Another sort of key

ternal” to that set-up. Let's see what. And to do that, we need
another bank.

In Figure 1.67, as before, we have the letters over the man,
but now we have something new showing in the letters. By
adding a third bank, a place where we can push another button
without losing those already pushed, we add an ‘“external”
element to the picture. In this case Camera 2 shows up in the
fetters. We took away the black to let the person show through.
Now we are taking away the white of the letters to let some-
thing else show through. We didn’t take away the shape of the
letters, just their color. And as you add more buttons, you can
show more things in the letters. Suppose you have a host in-
troducing a movie. Suppose you have "MOVIE" on a slide with
the “O" all filled in with white. Push the buttons as in Figure
1.68 and the movie itself will show through the “O" of the word.
Remember, though, only that portion of the movie which is on
the “O" portion of the screen will show; you won't see the
whole movie picture.

What if you had a person against a black background?
Could you drop out the black and thus make the person look
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FIGURE 1.68 A use for external keying

like s/he was in front of some scene? Yes, you can, but in
color television, we find it easier to work from a color other
than black. And that brings me to the last of our special effects.

Chroma-key is, as you can guess, a type of key, an external
key to be exact, that deals with color. It is a way to remove
any color you want from the scene so something else can be
inserted. Quite often you need a special button to activate it,
so let's add a "“Chroma’” button and see how it's set up.

First, we push “ext key,” as it is an external key. Next we
activate chroma key by pushing the “Chroma’ button. Then we
push “Camera 1" on the middle bank, if that's the camera on

e YELLOW~ - ~RED
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FIGURE 1.69 Chroma-key
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which we will lose a color. Adjust the key sense knob so the
color is cleanly taken out. Right now we are in a very similar
position to an external key when the white of the letters has
been removed but nothing put in its place. We have a scene
with some things saved and some shapes saved. The monitors
might look like Figure 1.70.

Now when we push “Camera 2" on that lowest bank; that's
like adding something into those empty letter shapes of a
normal external key. Here, however, it goes into the space
where we've taken a color out. Now the monitors look like
Figure 1.71.

How about that extra knob in Figure 1.69 pointing to blue?
That's where we pick the color we want to lose, and generally
we pick blue because there will be less blue in the picture than
any other color. As a matter of fact, only 11 percent of the
camera's response is blue, while 59 percent is green and 30
percent is red. And since every item of the color we choose
will disappear, including clothing or eyes, we want to disturb
the picture as little as possible. Blue, then, works best. If you
choose red, and a redhead walks on the scene . . ..

Those are the basic effects of a switcher. One problem re-
mains. Figure 1.72 shows the basic switcher from Figure 1.51.

i
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FIGURE 1.71 Final chroma-key effect
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FIGURE 1.72 A switcher

How do we get to these special effects, and where do they come
from? We have to add a button for “Effects,” and a whole other
board to handle all the effects. It might look like Figure 1.74.

Normally, we would work off the lower two banks, but for
an effect, we would push the effect button and then we would
get whatever was set on the effect board. Wipes would be con-
trolled by the fader bar on the effects board; keys and matts
would be controlled by the buttons and knobs to the right of
the three banks of buttons. If we add an effects button to the
effects board, and add another effects board, we could set up an
effect within an effect. Such a switcher is called a double re-
entry switcher. As we increase the number of buttons and
sources and boards, you can see we can increase the functions
of the total switcher till it gets too big for anyone to handle.
But it all works off the basic ideas we have talked over here.

One last word about monitors. You will, of course, have one
for each video source. But what of special effects? You will
also have one called “preview,” and on it you can look at the
effect you have set up and see if it's really what you want.
Always check an effect on a preview monitor before you put it
on the line.

We have, of course, been discussing a general situation.
Not all switchers will be arranged as | have shown. Some will
have special capabilities not touched on here. Not all control

PREV LINE

FIGURE 1.73 During the news
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FIGURE 1.75 A complex video switcher

rooms will have the monitors | have mentioned. Yet every-
where the ideas will remain the same. Know the ideas and you
can master any switcher you encounter.

The switcher, however, deals only with video, and that's
only half the story. Audio is vitally important to the television
personnel. To understand how important, think back to times
when the sound has gone out during one of your favorite tele-
vision shows. You can't really follow what's happening. If the
picture goes and you can still hear, you can stay up with the
story line and know where you are when the picture returns. So
the audio console in the television control room is a very im-
portant piece of equipment.

THE AUDIO CONSOLE

Everything you find out about audio for radio can be used in
television. | can add a few things that are seldom used in radio,
but audio remains pretty much the same in both fields. You will
still be concerned with a clear, true pick-up and with the
proper mike for the particular condition. You will still be using
an audio control panel like the one in radio. So instead of
duplicating the material from radio, let's assume you can
refer to it and go on from there.
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As audio person, it's your responsibility to run down the
script and determine what your sound sources are. You will
have people in the studio, a theme on a record or a cart, per-
haps something on reel to reel tape, a constant tone on one
pot by which you can set the levels of your VU meters, and one
thing you don't have in radio. That's the sound track from VTR
or films. But that's like any other recording; it comes in on a
particular pot and you handle it just like all other sounds. So
once you determine what your sound sources are, it's up to you
to get ready to handle them. You’'ll cue up the records, check
levels for carts, and set all the right switches on your board.
The people in the studio need mikes, just as in radio, so you
have to get the proper ones and place them properly.

It's in the placement that television generally differs from
radio. In radio it doesn’'t matter where the mikes go, so long as
they pick up the sound properly. In television, you sometimes
have to worry about the mikes not being seen at all, and you
always have to worry about whether or not the appearance of
mikes will look bad. Viewers are quite used to seeing mikes on
desks during talk shows and newscasts. They are also used to
seeing people like singers and reporters holding mikes. Even
the lavalier mike is accepted around the necks of hostesses on
women's shows or personalities being interviewed. But in a
drama or a comedy, the viewers don't expect to see guests
sitting at a dinner table and trying to keep lavaliers from fall-
ing in the food. So let's talk first about the mikes you don't see,
and then about those you do.

By looking at the script (if you don't know before that) you
can tell if you are working on the type of show where you have
to hide the mikes. If this is a big dramatic presentation, you
may have to work with the set designer some days before the
rehearsals start just to find places for mikes. A flower pot may
be specially designed to hold a mike. A pile of books on an end
table may cover a mike. A mike may be attached to a side of a
window which always faces away from the cameras. Each set
presents its unique places, and it's up to you and the set
designer to find them. These places, of course, must be near the
action or the words will sound distant and muffled. As the action
moves around, there have to be other mikes close enough to
pick up the changing sound patterns. That's no easy trick, so
you may use a boom mike. Here you have what seems the
perfect answer. It's a movable mike, capable of following the
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actors wherever they go. What if they go in opposite directions?
Then maybe you need two booms. That's awkward, and hard to
manage in the congested space of a studio in production. And
what if the major actor moves to a spot where the long arm of
the boom is between him and a light? He ends up with this long
horizontal shadow across his face. Boom shadows are probably
the biggest disadvantage. They always fall in places you don't
want. There are ways to handle the shadows, and sometimes
they work well enough even if not perfectly. One way is to
bring the boom straight in from in front of the set. That way
the shadow can be avoided by a simple step to the right or left.
If the boom comes in from the side, an actor has to move a
long way forward or backward to get out of its shadow, and
that's seldom possible. Another way is to have the lights up
high, particularly the ones causing the shadow. That puts the
shadow down on the floor instead of up on the set. Usually only
one or two lights really give you bad shadow problems, so
they can often be raised. Sometimes, though, they are your
major lights and simply can't be budged. Then you have no
choice but to move the boom. Or move the set. Move the set,
though, and you'll probably have to change the lighting.

So as audio person, you'll have to work closely with the set
designer and the lighting crew to get exactly what you want,
or at least something close to what you want. Sometimes, in
desperation or in a rush, you will end up throwing an omni-
directional mike like a lavalier over the light grid and letting it
hang down to pick up whatever sound is below it. That does
create a sort of cone of sound for that mike. The only problem
is that this arrangement picks up every sound in the cone. Feet
shuffling on the floor, pencils rolling on desk tops, script pages
turning, and sometimes the sounds of cameras and the floor
manager moving around. So if you have to use this set-up, tell
everyone and warn them to be extra quiet.

Now what about the mikes you do see? Most often, you will
be using a /avalier. These mikes either hang from a cord around
the neck or have a small clip for fastening them to clothing.
The major point to remember is to keep the mike from rubbing
against clothing and to keep the cord from swinging free. Both
movements will create strange, loud sounds like static. You
may have to tie a knot in the cord so as to make the mike hang
higher, or clip it to a different piece of clothing, but keep it
away from coat lapels, neck scarves, and so on. Then tuck the
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FIGURE 1.76 A cone of sound

cord under a belt or even fasten it with masking tape behind the
performer’s back to keep the cord from swinging. Also, don't put
the mike under any layers of clothing. This lets the clothing
rub over the mike and make noises, and it muffles the sound.

Other mikes which are visible are desk mikes and hand
mikes. The desk mike should be off to one side and low so as
not to be distracting, but not so far away that you can't pick
up sounds. When you're placing the desk mikes, think about
which way the performer will face when s/he talks, not about
where the front of the set is. Quite often the performer will be
talking to someone at the side and not out to the front of the
set. So the mike should go off to the side. Hand mikes don't
present you with this problem, as the performer holds them.
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If your talent is inexperienced, you'll want to explain how to
hold the mike and where to point it and how far away to hold it.
But generally its use is so obvious you'll have no problems.

If you are placing mikes for a performer who won't be
holding them, that's generally because s/he is fairly static but
with both hands occupied, for instance with playing a guitar.
Think about where the sound comes from. You'll need a mike
pointed at a singer’'s mouth, and you'll need one pointed at the
hole of the guitar. Don't be misled by instruments; mikes should
go where the sound comes from. The keys of a piano don't pro-
duce the sound, the sounding board does, and it's at the back of
an upright or underneath a grand. And in general, you'll want
a mike for the instrument and a mike for the performer. That
way you can balance the two for the clearest sound. In placing
mikes around a performer, talk with the director. You don't
want a mike and its stand right across one of the key shots.
Support for a mike can generally be angled a dozen different
ways so as to clear the shot s/he wants.

Here's a simple word of warning—be sure you know which
outlets the various mikes are plugged into. That saves you a
lot of trouble when you get back in the control room.

Once all your mikes are out and all the other sound sources
are figured out, you'll want to get levels. Over the headset or
over a studio loudspeaker, ask a particular person to say some-
thing or to play something. Open that one mike and set a level.
Then go on to the next. Be sure you check them all because
you know the one you don't check will be the one that isn't
working. When you ask people to say something, stop them if
they start to count. That won't give you the same level as talk-
ing. Insist they talk. You'll get very tired of hearing people ask,
“But what do you want me to say?" but try to bear up. Tell
them to recite a poem they know or repeat part of the Gettys-
burg Address. Generally, mike checks like this will be a bit
softer than they will be on the air. But you can make adjust-
ments to compensate for that in the rehearsal. If you have a lot
of mikes and other sound sources, you may want to write down
the pot number, what that pot controls, and what the level set-
tings should be. This can be particularly useful if you have three
different records to work with, and each one runs at a different
level. Jot down what each level is, and you can cue the right
one up at the correct level much faster. Also, if for some reason
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you take a mike under, you don’'t have to remember what the
original level was. You can just look at your list. That's an ad-
vantage when you have fifteen other things to think about and
remember.

Most of the concern in the control room will be with the
audio console and the video switcher. These two, after all,
control the great bulk of the program. But an absolutely in-
dispensable addition is the film island. It's called an island be-
cause it's off separated from everything else. From that island
you can run slides or motion pictures to add to the events you
are seeing with your studio cameras. You thus have another
video input.

PROJECTION

In order to see anything on a television screen, there has to be
a television camera involved. So just like the studio cameras,
you have a camera to look at slides or film. It isn't mobile, and
it doesn’t require a cameraperson. First of all, let's look at the
set-up for slides.

Television uses 35-mm slides, which are just like the ones
your friends have taken on their vacations which show Aunt
Tillie in front of the Taj Mahal. As a matter of fact, the slide
projector which your friends use to project their slides on a
screen is just like the projector used to get slides on a tele-
vision screen. There is some sort of drum to hold the slides
(and the types of drums vary a good deal), a lamp which shines
light through the slides, and a lens arrangement to project
and focus the image of the slide. The major difference is in
where this image goes. Your friends throw this image up on a
large screen in front of everyone so the slides can be seen. In
television, the image is thrown at a camera. By adjusting both
the lens of the projector and the lens of the camera, the image
can be focused on the pick-up tubes of the camera. That way
you get a good, sharp picture of the slide on a television screen.
Now, it may seem this violates the rule about shining lights
into the camera, but remember you have to have a certain
amount of light in order for the camera to see. So really, you
are always letting light of some sort into the camera. Only
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FIGURE 1.77 A slide chain

straight, undiluted light can injure it, and in this situation we
have a slide between the light and the pick-up tubes, so there
won't be any injury to the camera.

Let's go back to Aunt Tillie. Remember the black on the
screen as you friend changed from her picture to the next one
of Uncle Fred arguing with the rickshaw driver? In television,
you don’t want to have that black as you change from one slide
to the next. So there is a way to have the second slide all
ready to be shown and capable of being put on the air instantly.
Like magic, it's all done with mirrors. Suppose you have one
drum showing its slides right into the camera. Put another drum
off to one side, put in a mirror at a 45 degree angle across the
straight path from the other drum, and suddenly the camera
is seeing the slide from the side drum. It's a simple matter now

FIGURE 1.78 Mirror for second slide projector
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to make the mirror swing in and out of that straight path so the
camera sees first the side drum, then the straight drum, then
the side drum . . . . All you need is a switch somewhere within
easy reach of the director or the technical director, and that
mirror can let you see one slide followed immediately by an-
other. While you are seeing the slide on the straight drum, the
side drum can be rotated to the next slide. When you go to the
side drum, the straight drum can move to its next slide. So you
can have a continuous showing of all the slides in order and
have no black on the air in between.

Film works a good deal like the slides. If your friends take
home movies, they may show you Aunt Tillie and Uncle Fred
falling into the moat of an old castle. The projector they use
is very like the projector used in television, but again the image
is focused on the camera's pick-up tubes rather than on a
screen. The projector will most likely be for 16-mm film at the
television stations instead of the 8-mm size of your friend's
home movies or the 35-mm (or bigger} size used at the local
movie house. There's little reason why television stations
couldn’t use other sizes as far as technical considerations of
projectors go, but larger film is too expensive and smaller
film doesn't always give as clear a picture. So most stations
use 16-mm film. :

There's one further difference between projectors for tele-
vision and those for home use.

The ones at home (and in movie houses, for that matter)
show you twenty-four pictures in one second. But for television,
since our electricity works on sixty cycles a second, we have to
use a number related to sixty. The projectors, then, have to be
rigged to change from twenty-four to sixty. Now follow closely,
because here's how they do it. They show the first picture for
a sixtieth of a second. Then they show that same picture again
for a sixtieth of a second. Then they show the second picture
for a sixtieth of a second, again for a sixtieth of a second, and a
third time for a sixtieth of a second. That's two pictures shown
for five-sixtieths of a second. Then the cycle starts all over
again—twice, then three times, twice, then three times. You
can get twelve packages of five-sixtieths of a second into a full
sixty-sixtieths of a second (one second}, and each of the
twelve packages has two pictures in it, so you get twenty-four
pictures into a second cut up into sixtieths. Neat, but not
simple. So home projectors won't work perfectly in television.
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If you bring one into the studio, show a film, and put a regular
camera on the image, you'll get funny bars and black showing
on the television picture. Put the film on a television projector,
and everything's fine.

Suppose you want to show a full-length movie on television.
It may very well be on three or four separate reels. You can do
one of two things to cover the time when you run out of one
reel, take it down, and load up the next one. You can cover by
breaking for a commercial, or by going to the host in the studio
who ad libs till you are ready, or even by punching up a slide
which says, "We'll be right back . . . ."” Obviously, there are
times when you won’t want to cover with anything. So the best
thing is to go back to “magic”—put in mirrors. Then you can,
just like with the slides, go directly to another projector which
already has the next reel loaded and set.

The mirrors, just like the projectors, are special for tele-
vision, both for the slides and the projectors. Most mirrors
have the reflective silver coating on the back of the glass be-
cause that protects it from scratches, smudges, dust, and so on.
But that puts a flat surface between the silver and the viewer,
and that flat surface is the front of the glass itself. The glass
surface can reflect some images you don't want in television, so
the mirrors are silvered on the front. That exposes them to
damage pretty easily, so you want to be extra careful around
them. With front-silvered mirrors, you get only one image but
you have to clean them carefully, keep objects away from
them that might scratch them, etc.

| haven't said anything yet about how to load slides or film
because | can only speak generally. Slide drums and film pro-
jectors work in similar ways, but each model seems somewhat
different from the next. Generally, though, slides need to be
turned upside down and backwards before they go in the drum.

A Frame Sound Track

’
Sprocket Holes

FIGURE 1.79 Film
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Film is a bit more complex. Those holes in one side of the
film are called sprocket holes, and they fit over toothed wheels
on the projector.

First the film comes down off the feed reel. Then it goes
to a toothed wheel, is locked onto it with a cover, makes a loop,
goes behind the lens, makes another loop, goes over another
toothed wheel, goes down to a sound head (to pick up the
audio}, then to a last toothed wheel, then around to a take-up
reel. The crucial spots are the loops before and after the lens,
and the distance from the lens to the sound head. On 16-mm
film, the sound track is twenty-six frames (small pictures)
ahead of the action. So while the action is at the lens, the sound
has to be exactly twenty-six frames ahead of it at the sound
head.

Take-up Reel

g Sound Head

FIGURE 1.80 Projector and film path
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Sound for Frame A

FIGURE 1.81 Sound on film

If the sound is twenty or thirty frames away from the action,
you get lips moving with different sounds coming out. We've
all seen that and know how silly it looks and how distracting it
is. So that twenty-six-frame distance is very important, and each
projector will have some method to get exactly twenty-six
frames from lens to sound head. As to those loops | mentioned,
they can be of differing sizes as their purpose is to add some
slack to the film. Film doesn’t pass smoothly behind the lens,
but moves down in jumps, one frame at a time, so you need
some slack to allow for the jumps. Without these loops, the film
pulls, gets scratched, or even tears. It can also jump on the air,
giving that blurred, up-and-down jumble we have all seen from
our local stations.

There's one other thing to mention about film. You have
seen those countdown numbers before a film starts. That's
called academy leader, and it gives you a visual reading of how
many seconds till the picture starts. Generally, the director will
have the film stopped on 3 or 4 so s/he knows s/he has to roll
the film three or four seconds before s/he wants it on the air.
That's to allow the projector to get up to speed so the sound
and picture match up. The point is to roll the film and not put
it on the air till the numbers disappear, which they do at 2.
Then you know the film is up to speed.

Film isn't the only source of moving pictures that you have.
Viedotape provides the same sort of thing, but in a different
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way. It, like film, is another video input you can use, so let’s
talk about what it is and how it works.

VIDEOTAPE

A videotape machine works a lot like an audiotape machine—
it uses bits of rust glued on a long strip of plastic to remember
both pictures and sound and reproduce them later. | don't sup-
pose anyone in his right mind can tell you why this works.
They can give you all sorts of information about oxide particles
and impulses and magnetic fields, but the fact remains that you
get full-color pictures and high-fidelity sound out of bits of rust,
glue, and plastic. The "how" it works is easy; the "why" is
nearly impossible.

That's OK though, because all we need to know is the "how.”
The "why” might satisfy our curiosity, but the videotape will
go on giving us pictures and sound whether or not we know
why. So let’'s talk about ""how."”

Videotape looks a lot like audiotape, except it's generally
wider. Some systems have been designed that work off the
one-quarter-inch tape we generally think of as audiotape, but
the pictures aren’t the world’'s best. They can't be used for
broadcasting because they simply do not have enough clarity,
Someday maybe they will, but not now. The size of tape for
broadcast quality is now generally considered to be two inches.
For years that has been the standard size in the industry be-
cause that much tape was needed to get sufficient information
recorded to allow a good picture to be reproduced. It's like
writing home for money. If you're limited to two words ("'Send
money."), your parents probably won't get the full picture and
probably won't send you any. But if you write a complete letter
telling all your problems, they may see what you're talking
about and send you at least some of what you need. So with
videotape, a certain amount of information just plain needs a
certain amount of space. Suppose, though, both you and your
parents had some sort of magnifying device so you could write
on smaller pages and still get as much information across.
You'd get the same reaction but use less space. Videotape is
developing the same way. More and more, ways are being
found to put the essential information on one-inch tape. Lots
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of places, including some broadcast operations, are using
one-inch tape now. It's less bulky, easier to store, and just as
useful. So you will probably work with both sizes. And you will
undoubtedly encounter three-quarter-inch and maybe even one-
half-inch tape. Three-quarter-inch tape is being used in video
cassettes for fast recording of news events. These video cas-
settes are boxes of small lengths of video tape, generally
enough to run for several minutes, although cassettes running
a half hour, or even longer, are also common. The entire cas-
sette slips into a recorder so you don't have to thread the tape
through any long pattern. Once the recorder is loaded with a
cassette, all you have to do is punch buttons to get it to run, to
record, to playback, and so on. These three-quarter-inch and
one-half-inch sizes of tape don't give you room enough to get
as high a quality picture as two-inch tape; but various addi-
tional machines in the system, like processing amplifiers, will
allow you to broadcast from a three-quarter-inch cassette, and
the home viewer won't be able to tell the difference. Besides,
the recorder for cassettes can be much smaller and lighter
than anything used for two-inch tape. News can now use this
size of videotape as well as film. Someday, you may even find
one-quarter-inch tape good enough, or one-eighth-inch, or . . . .
But right now, you will most likely face two-inch, one-inch, and
three-quarter-inch tape.

What is videotape? It's a thin strip of plastic with oxidized
metal particles glued to one side. When it is on a recorder, it
passes by magnets which rearrange those particles into cer-
tain patterns. At one point, the magnets rearrange to create an
electronic representation of a picture, and at another point, the
magnets rearrange to create an electronic representation of
sound. So videotape is a way to save certain patterns of metal
particles. It's these patterns that can cause electricity to be
varied and modified later on, and these modifications can
create the pictures and sound we want. Now we have the metal
particles, the magnets to put particles in patterns, and a
machine to pass the particles by the magnets. What else do we
need?

We need pictures and sound coming into the machine. The
cameras and mikes turn what we see and hear into electrical
signals which are varied and modified as the pictures and
sound change. If we send those modified electrical signals into
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the machine, it can get the signals to the magnets, which can
then use the modifications to make the patterns in the metal
particles. Later, if we do that in reverse, the patterns in the
metal will make the magnets modify an electrical signal so it
can affect something very like a camera (but at this point
called a receiver) to create the pictures and sound we originally
had in the studio. It's all very neat, even if it is incredible.

The upshot is that a videotape recorder will store pictures
and sound on videotape and will reproduce those pictures and
sound when the videotape is played back on the recorder. As
you might guess, the machine is pretty sensitive and has a lot
of fine adjustments. Changes in temperature and humidity
affect it, kicking it in the side affects it, and dirt affects it.
Tobacco smoke puts particles in the air which settle on delicate
parts and mess up reactions. Bits of metal oxide from the tape
get rubbed off on the magnets and cause them to make bad
patterns. So you need to respect the machine itself and the
room where it operates. Keep the place clean, keep it cool,
and keep it relatively dry. The magnets are located in the
recording heads, so clean the heads every so often. Keep the
tapes away from heat and dust and other magnets. Since the
patterns were put on by magnets, any other magnet can re-
arrange the patterns. If you put a tape near a magnet, you will
lose some of the picture and sound you need. It sounds easy
to avoid magnets, but remember that every electrical current
flow creates a magnetic field. Even around a light cord there
will be a weak magnetic field. So you want to be sure you store
tapes away from main power lines or heavy pieces of electrical
equipment. The weak fields around light cords won't do much,
but it's safer to avoid them anyway.

Now comes the question of what to put on that tape. Ob-
viously, you will want to put on something worth saving. It
may be a show to be aired later, or it may be a commercial, or
it may be a bit of material which will be used as part of a live
show later on. In all of these cases, you simply have a reel of
tape on the recorder, start the recorder, do your bit, then stop
the recorder. Those are the bare bones, but what about the
flesh?

Suppose you are recording a thirty-second commercial to
be aired over and over on your station. The reel of tape is on
the machine, an engineer is standing by waiting to start the
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FIGURE 1.82 A videotape recorder

machine and be sure it's recording properly, and you have a
studio full of people who know what to do to make an advertise-
ment for underarm neatness.

What do you do first? You ask the engineer to start the
machine recording. When s/he says it's recording, you put what
are called bars and tone on the line. Bars are a series of dif-
ferently colored bars making up a picture you can put on the
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line. These bars look different to an engineer; s/he sets the
adjustments of the recorder to certain points judging by how
those bars look technically. S/he does the same thing with
tone. Tone is an audio signal of a certain loudness which s/he
needs in order to set adjustments. So both bars and tone are
references for the engineer—points s/he refers to in making
sure everything is running right. So the first thing recorded on
the tape is a certain time period of bars and tone. When the
tape is played back, this time period lets an engineer get ad-
justments that match those used in recording. That way, every-
thing works together.

The next thing you put on is slate. The purpose of slate is
to identify the subject matter so an engineer later doesn't have
to watch the whole recording to be sure s/he has the right one.
So slate is a listing of the title (or content), the director's name,
the date recorded, and whatever else may be pertinent, like
the time the recording lasts. In this example, that's thirty
seconds. Where does slate come from? It may be a formal
piece of equipment on which this information is written, or it
may be as informal as a piece of paper with everything on it.
You get it on the recording by having a camera shoot a picture
of it. Quite often, slate is accompanied by a sound of someone
counting backward from eight or so to two. This, too, can be
formal and be a flashing number of 8, 7, 6, etc. accompanied by
a beep at each number. The point is like that of academy leader
in film—it lets you know how many seconds till the picture
starts. At 2, as with film, you lose all picture and sound. Then at
zero, the commercial, or show, or insert starts. At the end, you
have no special series of things to do. You fade to black, kill
the audio and ask the engineer to stop the recording. Always
be sure you at least get an immediate spot check to see if
everything really did get recorded. Machines being what they
are, everything can seem perfect but for unknown reasons
nothing will be recorded, or it will be recorded badly. If you are
doing something short, like our thirty-second commercial, you
can watch it all. If you just did an hour show, you may want to
check three or four random spots in the show just to see if
everything looks right. You can be pretty sure from a random
check how the recording went. It's unlikely the machine would
stop recording, then start again between the spots you ran-
domly pick.

But suppose something does go wrong. Suppose the ma-
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chine dropped out of record during a crucial scene. Or suppose
part of the set fell over at the end of the show, or you ac-
cidentally called for the wrong camera and got a swish pan.
What can you do?

You can edit. It used to be people actually cut the tape into
pieces, left out the bad part, and pasted the remainder back
together. This has a number of drawbacks, not the least of which
is its difficulty. Since you can't see a picture on the tape, nor
even very clearly the patterns in the metal, it's almost impos-
sible to cut at exactly the right spot. And once the tape is
pasted back together, it's thicker where it's joined than any-
where else. This extra thickness does bad things to the heads.
So a process has been developed that allows you to edit elec-
tronically, and no real cutting is involved.

The trick is all in the electronics, because you have to go
out of playback at a specific time and into record. You have to
save a portion of a scene and that requires playback. Then at a
particular instant you have to put something new in the scene,
and that requires recording. So somehow the machine has to
switch functions in an instant without adding any extra elec-
tronic bumps or wobbles. This switchover is done in one of two
ways—by assembly editing or by insert editing.

Assembly editing is the assembling of bits and pieces that
aren’t electronically related. What does that mean? Well,
normally a videotape recording has the picture, the sound, and
a third part called a control track. That track is like the sprocket
holes on film except it’s all electronic. Imagine it as a series of
beeps evenly spaced. The machine moves the tape along
smoothly so a beep comes up every second, let us say. If a
beep is slightly over a second in arriving, the machine knows
it is running slow and so speeds up the tape. If the beep arrives
in less than a second, the machine slows down. Think of a
record running too fast, or too slow, and you'll instantly have an
idea of what a fast or slow videotape would be like. Now, in
assembly editing, the pieces are put together without regard
to where the beeps are on the control track.

The pieces weren't made together, so they can't match
control tracks or much of anything else. At the spot where the
machine changes instantly out of playback and goes into record,
it adds a new piece of material with a new control track that
may have its beep a second and a half away. After that point,
the beeps will come at the normal interval of a second apart,
but it’s the first one that’s rough. It can throw the machine off,
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BEEP BEEP BE| BEEP BEEP BEEP
FIGURE 1.83 Assembly editing

the picture can roll, lose color, or any number of bad things. A
good machine, a good engineer, and a good bit of planning can
minimize these problems; and with a bit of good luck, the
initial beep will be very close to the right time. That way, the
edit looks fine and the machine doesn't get thrown off.

Insert editing gets around that. Instead of changing totally
to record, the machine only changes the video and audio parts
into record. That way, the control track remains the same
throughout. At the edit point, the machine still has a constant
reference of beeps so the picture won't roll, the color won't
drop out, and so on. That sounds ideal and makes you wonder
why anyone bothers with assembly editing. It's cheaper. The
machine that just does assembly editing isn't as complex so
it's cheaper. And the edits, if properly done, look just as good.
Assembly editing takes more time and care, but it works well
for a lot less money. Of course, if you can afford it, insert edit-
ing is preferred. Sometimes you must have it. If you expect to do
videotape animation, which is a matter of shooting a number
of different scenes in one second, you have to be able to get
good edits every time. That's got to be done by insert.

So there are ways to correct mistakes made in taping. Re-
member that editing takes a lot of time, even if everything
goes well. You'll never have enough time for what you do, so
try to do as little editing as possible. Never depend on editing
to create a show for you.

You don't put any material down on tape spontaneously,
fresh out of your head. Some time, someone has to sit down
and write out what's supposed to happen. That writing gives
you a script.

SCRIPTS

What do you want in a script? That depends on what you're
going to use it for. If you have to learn the lines and do the
acting, you'll need the lines plus indications of what moves
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you'll have to make and where you'll have to go. If you're the
audio person, you'll want a clear indication of how many mikes
you will need, where you will need to place them, and what
other sound sources you will have. As a director, you'll need all
that information, plus indications of what camera is doing what.
So somehow we have to pack all that stuff into one form.

| say “one form,” but there is no standardized form every-
one follows. Some characteristics are common to all scripts,
but the variations are endless. That's true of television in gen-
eral; nothing is set into a rigid pattern. The best way to judge
whether or not an approach is right is whether or not it works.
So what I'm going to say about scripts is a guideline to follow.
Once you have the guideline down pat, feel free to improvise,
to change, and to improve.

At the top of the script will go some information about
time, date, writer, etc. This varies a great deal from place to
place, but it ought to include the title of the script, the time
length, the date, the airing date (if known), and the writer's
name. Other things included might be the sponsor, the adver-
tising agency involved, the program name, and so on. The head-
ing will look something like this.

Title: A Long Day Air Date: 1/22/77
Time: 14:30 Writer: Smedley
Date: 1/14/77 Sponsor: P & G

Next will come a brief indication of what the set looks like
and what significant action is involved. This helps the director
know what to plan for and lets the audio person know where
s/he has to place mikes. The directions might run something
like this.

Two men in L.R., one in chair, one on couch.

Man on couch moves upstage left to desk.

Then we get into the major portion of the script, and from
here on, the script is divided into two parts. The column on the
left is for video information, and the one on the right is for
audio. After all | said about no hard and fast rules, this page
division can almost be said to be such a rule. Perhaps some-
where there is a station which doesn't use this left-right divi-
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sion, but it's pretty unlikely. So let's assume that script division
is one thing you won't change.

The right column is for audio and includes directions, spoken
lines, music, and whatever else is heard. There are a couple
nonaudio things which get thrown into this column because
there is nowhere else to put them, but we will get to them
later. Suppose the show starts off with music. The identification
of the music source goes into this column. It may be a record
and get identified by album name, side, and cut number. It may
be on a cart, and the name and number of the cart will be
shown. It may be reel to reel tape, and the cut number will be
given, and so on. Somehow the sound source has to be identi-
fied. Also, the audio person has to know what to do with the
music. Does s/he fade it up? Does it start out full? So some
directions will be given explaining what the sound does.

MUSIC: ("SUNSET SCENES," SIDE
2, CUT 3. UP FULL, ESTABLISH,
THEN UNDER. )

We can tell by this that the music is on a record, an album
entitled “Sunset Scenes,” that the selection is on side 2, and
the selection is the third cut on that side. We also know the
music starts at full volume, plays long enough to make sense
as a theme, then is reduced in volume. So next we would
expect something else to come in over the music. Suppose
it's an announcer giving a welcome to the show.

THEN UNDER. )
ANNCR: It's time now for
another episode of "The
Couples.”

Here we again identify the sound source, and then we give
the lines to be spoken. Notice the difference in spoken and
nonspoken information. To make things easier for the actors,
the announcers, and anyone else who has to read this script
on the air, we make a difference between the spoken and non-
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spoken parts, and the easiest way to do that is with capital
letters and small letters. Whatever is not to be read is written
in all capitals. Now let's suppose the action is to start. What
do we do with the music? We have another couple lines of in-
structions.

another episode of "The
Couples." George seems to be
concerned.

MUSIC: DOWN AND OUT.

FRED: It seems tome . . . .

The music fades out altogether and the actors begin. Once
more we identify the sound sources (by using their names in
capitals) and separate the read from the non-read.

If there are stage directions for the actors, they get thrown
into this audio column. These directions might be: *(FRED
MOVES TO THE DESK.}" or they might be: “GEORGE: (WITH
CONCERN) Now Fred . ..." In any case, they go in capitals.

Notice also that directions get separated from the identi-
fication of sound sources by being put in parentheses. That
way the audio person can spot all the sound sources s/he has
to deal with by scanning through the script looking for all
capitals out of parentheses. This speeds up figuring out what
mikes s/he needs, what channels s/he needs on the board, etc.

Let's switch over now to the video column and catch up
with the audio column. At the beginning, when we have music
for our audio, we need some picture on the screen. It would
be logical to assume we start out with a title, so let's assume
that.

T.C. MUSIC: ("SUNSET SCENES," SIDE
(The Couples) 2, CUT 3. UP FULL, ESTABLISH,

“T.C." stands for “title card,” but that doesn’t mean such a
card will always have a title on it. That's a general name for a
card with something on it which will be shot by a camera. That
something may be a picture, a name, a price, a title, or any of
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a number of such items. And it gets called a great many
things—title card, art card, flip card, graphic card, camera card,
and so on. | arbitrarily chose the name “title card,” so that's
what my “T.C."” means. Beneath that abbreviation, in paren-
theses, is an indication of what's on the card. The indication
may be exact, as in this case, or it may be a general description
of what's there. A general description is necessary when the
T.C. has a picture—"woman posing in fur coat.” Notice that
this bit of video information goes directly across from the
portion of audio it goes with. As the music starts, so does the
picture. It stays on till the audio changes to Fred saying his
first line.

Cover FRED: It seems tome . . . .
(George & Fred)

Then we have new video directions. The abbreviation
“Cover” is short for “cover shot.” That means to show every-
thing that's important in the shot. In this case, according to the
directions under “Cover,” that's George and Fred. Later on, we
get a close-up of the two actors, and that will be indicated in
the video column like this.

Cu GEORGE: Now Fred, she
(George) wasn't . .

Now that we have an idea of the basic elements of a script,
let’s look further at this one and see what else may come into it.

T.C. MUSIC: ("SUNSET SCENES," SIDE
(The Couples) 2, CUT 3. UP FULL, ESTABLISH,
THEN UNDER.
ANNCR: It's time now for
another episode of "The
Couples."” The party's about
to begin, but George seems to

be concerned.
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Cover
(George & Fred)

Cu
(Fred)
Ccu
(George)

Cover
(Fred & George)

T.C.

{The Couples)

SOF
(Sunshine Soap)

FRED: (LOOKING OUT WINDOW) I
hope Helen gets back before
the first guests arrive.
GEORGE: 1I'm sure she will,
Fred. She's never late.

FRED: (SMILING) Yes, you can
always depend on Helen.
GEORGE: (WITH CONCERN) But
what if she is late just this
once? How will we explain that
to the guests?

FRED: (MOVING TO DESK) Maybe
she left us a note saying
where she went. I'll look in
the desk.

ANNCR: We'll be back to the
exciting action right after
this word.

SOF: :30 (Has your

skin . . . . be sure you pick
up the beauty bundle of
Sunshine Soap today.)

First of all, notice the script is double spaced. Sometimes,

it's even better to triple space the copy. That makes it easier
to read and easier to mark up when you make corrections or in-
dicate changes. The only parts not double spaced are the ex-
planations under the video directions. Next you notice the video
column doesn’t give the director any indication of how to get
from shot to shot. Generally a script won't. If transitions are
important, or as the writer or producer acquires more control
over how the show is done, directions like “Dissolve to . . .."”
or “Box wipe in . . ..” will appear. But a director is expected
to be able to get from shot to shot without help, so quite often
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the listing is simply of what shot follows what. For example, on
this script the director would probably fade to black after Fred
says he will look in the desk and then fade up on the title card.
From there s/he would cut to the film.

What new information does the video column have? Those
abbreviations. CU is close-up, and SOF is sound on film. Silent
film is generally indicated SIL. You also have the length of the
film—in this case, thirty seconds. I've put it in the audio column
here and not in the video column, but it fits equally well in
either column. Where it goes depends on the habits or prefer-
ences of each individual station. There are a lot of other ab-
breviations. Most are obvious if you think about them. ECU or
XCU both mean extreme close-up. LS is a long shot. MS is
medium shot. Some samples are illustrated in Figure 1.84. But
when T.C. is listed, there is no other indication of the size of
the shot because the only way to shoot it is so the screen is
filled. Now how about the audio column?

The only new thing here is in connection with the film. The
source is identified (SOF), and all that in parentheses is part of
what is said. No one, neither the actors, the director, nor the
audio person, needs to know every word on the film. But
several do need to know what the first few words are and what
the last ones are. We know from the video column it's a film
about Sunshine Soap, but there are dozens of different films it
could be. By having the first few words, we will know instantly
if we are running the right film. If not, then there's a problem to
work out,-but if it's the right film, we also want to know the
ending words. Sure, we have the time of the film, but it's often
easier to listen for an ending cue than to watch time. So for
any recording, whether on film or videotape, the script should
have the time, an indication of content, a few words as an in-cue
and several words as an out-cue. The more words you can give
as an out-cue, up to a limit of about a dozen, the better off the
director will be.

FIGURE 1.84 Various shots
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When you come to the end of a page, never split a sentence.
Even if you have to end with the bottom third of the page
empty, never split a sentence. Try not to split a paragraph or a
speech if you can avoid it. When you come to the end of a line,
never split a word. At the end of a page, put “(MORE)."”

no more to be said about that.
(MORE)

At the top of the next page, put an indication of what the script
is about and a page number.

"Couples®™ Page 2

Sometimes you will find the second page listed as ADD 1, the
third page as ADD 2, and so on. That's just an indication of the
addition of one or two to the first page. Since the numbers don’t
match the actual number of pages, this is not my favorite form,
but it is commonly used.

At the end of the script, and centered like (MORE), put a
symbol to indicate you're through. The most commonly used
symbols are -0-, ## # # #, -30-, $8888, ¢¢¢¢¢, and sometimes
even -END-.

This script form is used for commercials, dramas, musical
reviews, situation comedies, talk shows, and every other sort
of show except one—news. News shows have a particular
script format like no other, so let's see how it differs.

The major difference is that everything to be read is in
CAPITALS and everything not read is in normal upper- and
lower-case letters. The reason is to make it easy for the news-
person. News copy comes across wire machines like AP or
UPI in all capitals. If a newsperson is on the air when a fast-
breaking story hits the wire machines, the copy will be ripped
off the machine and slipped onto the desk while s/he is on the
air. If it matches the look of the on-air script, s/he will be less
likely to falter and stammer on the air and sound foolish. So
news scripts are typed in capitals to match the wire copy.

Another common difference is that instead of identifying
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the newsperson each time, since s/he generally doesn't change
from night to night, the video column will just list "'Live On."”

Live On IN THE WAR TODAY, THE WEEKLY
REPORT OF PROGRESS WAS
ISSUED . . . .

Notice too that the audio column doesn’t list the news-
caster's name. If there are two anchorpeople, this won't work,
and they will be individually identified in the video column.

Smith AND WAS RELEASED.
Jones BUT THE ATTORNEY GENERAL'S
OFFICE

Still, though, the names do not appear in the audio column.
That's a reverse situation in news copy.

The end symbol like "-0-" is used at the end of every news
story, not just at the end of the script. This helps the news-
people know how to emphasize sentences while reading. Also,
only one news story at a time goes on a page. A news story may
run to several pages, but if it finishes at the top of the third
page, never put another story on the bottom of that page.
That's because the newsperson and director have to confer and
make changes over an intercom system in the very short bits
of time while a commercial is running or a news film is on. It's
faster and more certain to say "Kill page 3" than to say “Kill
the story at the bottom of page 3."

A particular T.C. also appears in news scripts quite often,
and sometimes in other scripts. That's the super T.C.

Slide PRESIDING AT TODAY'S
(Wilson) CONFERENCE WAS FRED WILSON,
Super T.C. PRESIDENT OF THE AMERICAN

(Wilson) ASSOCIATION OF . . .
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In this case, the basic picture is of “Wilson.” Another camera
will shoot a black card with white lettering “Wilson” on it. As
you know, that can be matted or keyed over the picture. So the
total picture you get is illustrated in Figure 1.85. Obviously,
this “super T.C."” idea can be used over a film, a videotape, a
reporter in the studio reading his copy, and all sorts of other
shots. But a super T.C. is always a bit of white lettering on a
black card.

News also uses chroma key quite a bit. Generally, a parti-
cular camera will be the only one which can be used for chroma-
key effects. So the script will have to indicate when the news-
person turns to the other camera as well as what goes into the
chroma-key shot. It may be listed like this:

(Turn)
Chroma AND IN IRELAND TODAY, THE
(Map-N. Ireland) GOVERNMENT REPORTED A SERIES
OF . « . .

Because all scripts are to be read, you will want them clear
for easy reading. So if a word is hard to pronounce, especially
a foreign name, you will often find a pronunciation given right
in the script just like this: ™. . . and Prime Minister Cholmonde-
ley (CHUM-LEE) announced . . . .” Also, because you are
writing to time and because you will get in the habit of judging

i N

FIGURE 1.85 l|dentification in news
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time by the amount of copy you write, it's safer to write out all
numbers, especially in commercial copy. That more closely ap-
proximates the time it takes to say the numbers. If your copy
is full of “$1.98" and “only $3.49,” and you write only a half
page of copy, you may still find it takes longer to read this than
a normal full page of your copy. Even write out the numbers
for something like “Born in nineteen fifty-three, he . . . ."

Following are two sample scripts containing a great number
of the situations you will be faced with. The first script is the
normal dramatic variety, and the second is a news script. If
you come upon a situation you don't find handled here, remem-
ber the point of a script is to convey clearly what needs to be
done. Figure out a common-sense, plain way to write it.

Title: Puttmobile Sponsor: Puttmobile
Time: :60 Writer: Brubaker
Date: 1/15/77

First set is Mary sitting in chair, John on arm.
Plain background. Second set is car on shiny floor
with varied colors lighting up background.

Cover MUSIC: ("FANFARES," SIDE 1,
(Mary & John) CUT 2. HOLD UNDER.)
MARY: Have you heard about the
new Puttmobile?
JOHN: It's all new for this
year, with all the features
you're looking for.
MUSIC: (FADE OUT.)
Cover MARY: The grand sweep of its

(Puttmobile) design is sure to please.

(MORE)
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Cu
(Front bumper)

MS

(John & rear of
car)

SIL :08

(Car hitting wall)

MS
(John in driver's

seat)

Slide
(Instrument Panel)
ECU

(0il gauge)

Puttmobile Page 2

From front bumper to rear
lights, it's all new this
year. (WALKS INTO PIC AT HOOD
OF CAR.) These energy-
absorbing bumpers protect you
from damage for anything up to
ten miles an hour.

JOHN: And at over ten miles
per hour, they help hold
damage down to a minimum. This
helps hold down your insurance
costs.

MARY: Here you can see the

new Puttmobile demonstrating
how safe it is. Notice there's
no damage at all to the car.
JOHN: And surrounding the
driver are all the controls
and protections he could ever
want. This shoulder belt
(PICKS UP BELT) will help

keep you in place no matter
what happens. And up where

the driver can see everything,
the Puttmobile has instruments
to tell you how well your car
is doing. There's even a gauge
to tell you when the oil is

low!

(MORE)



Cover
(Mary, John, Car)

VIR
(Bald Man)

Slide

(Woman)

SOF

(Man & kids)
Cover

(Mary, John, Car)

Super T.C.
(Jones Bros.
Puttm. )
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MARY: But don't just take our
word for it. Listen to these
satisfied owners.

VIR: :09 (It's probably the
finest . . . you get what you
pay for in a Puttmobile.)
CART: :07 (This is the
easiest . . . my driving safer
and more enjoyable.)

SOF: :08 (I feel safer . . .
for a big family, it's ideal.)
MUSIC: (REEL 4, SIDE 1, CUT

1. UNDER AND HOLD.)

JOHN: You'll be just as
satisfied as these people were
when you own a Puttmobile.
(TURN AND PRETEND TO TALK
WITH MARY.)

ANNCR: Drop in soon at Jones
Brothers Puttmobile and look
at the ideal car. You'll be
delighted!

MUSIC: (UP AND OUT.)

-0~
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Live On

Chroma
(Map showing town)

VTR

(Belsky)
Super T.C.
(Jeff Belsky)
Live On

West Virginia mine
15 Jan. 1977
Bell

THERE'S BEEN ANOTHER MINE
DISASTER TODAY IN THE HILLS
OF WEST VIRGINIA. IT ALL
BEGAN WITH THE MORNING SHIFT
COMING TO WORK AT UNITED
COAL'S NUMBER SEVEN MINE.
(Turn)

THE MINE IS OUTSIDE TWO
WHISTLE, WEST VIRGINIA AND IS
THE ONLY INDUSTRY IN THE
LITTLE TOWN OF TWENTY-ONE
HUNDRED. AT EIGHT THIS
MORNING, THE NEW SHIFT WAS
ARRIVING FOR WORK. WHAT
HAPPENED NEXT IS REPORTED TO
US BY JEFF BELSKY OF STATION
WSAB IN HUNTINGTON, WEST
VIRGINIA.

VIR: 2:02 (As the first men
arrived . . . .trying to
rescue the trapped miners for
over ten hours now.)

THE EXACT CAUSE OF THE
EXPLOSION IS AS YET UNKNOWN,
BUT WE WERE ABLE TO TALK TO A
COMPANY SAFETY ENGINEER ON THE
PHONE THIS AFTERNOON. HE GAVE
US HIS OPINION ON A POSSIBLE
CAUSE.

(MORE)



Slide
(Engineer)
Super T.C.

(D. N. Perkins
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West Va. Mine Page 2

Cart: 1:03 (It's possible the
engine . . . of course we
won't know until an

investigation is completed.)

Mine Engineer)

SIL :24

(Outside Mine)

Slide

(Engineer)

Live On DICK MELODY TALKED TO SOME OF
THE FAMILIES OF THE TRAPPED
MINERS, AND HERE IS HIS
REPORT.

SOF SOF 1:41 (This sort of

(Melody interview) disaster . . . can only stand
by and pray now. Dick Melody
at Two Whistle, West

Virginia.)

-0-

As a director, what do you do with these scripts? Obviously,
they will work as a guide for what to show on the air, and they
will let you know what should be coming up next in the way of
sounds. You'll want to make various marks on these scripts to
remind yourself what to do when. The more you have written
down on the script and the more you do automatically, the less
you have to think about during the show. That leaves more of
your mind free to concentrate on how to overcome the mis-
takes that happen, or how to get from place to place more
smoothly. You'll have enough going on around you without
having to figure out all over again when to give time cues or
where you had decided to cut to another shot. So let's talk
about some ways to mark up a script.
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For many scripts, you won't need to write in anything about
the content of individual shots. That's done for you with some-
thing like “CU (Fred's face).” You may, however, want to write
in sometime to indicate a slow dissolve or a cut or a corner
wipe. A symbol will work better than words as the script al-
ready has enough words on it. You can make up your own sym-

bols, but something like i directly above a direction like CU
might mean “cut to a close-up.” A symbol like gs is used in

film for dissolves, and you might find it handy. Drawing a box

wipe is probably the best bet for that symbolql . In com-

mercial scripts, I've found it handy to mark right in the copy
at the point | want to change shots. That's because the com-
mercial copy is often written with only vague relation to the
visual elements. So I've done something like this.

Slide Or you may want to choose

(Evening Dress) from the large and elegant
collection of couturier styles
for evening wear. Set off that
sparkling dress with the proper

Slide accessories,rgﬁe evening

(Ev. bag & shoes) bag, and the right shoes. No
outfit is really complete
until . . ., .

The change ought to come in the middle of a line, so | put half
a box over the word where | change to the next slide. In this
case, | dissolve to the next slide because the copy needs the
slowness and lack of abruptness of a dissolve.

Until you know your preparatory commands so well that
you are calling them by habit, you may want to write them and
the commands of execution into the script. Eliminate them as
soon as you can, though, for the script's sake. It gets jumbled.
But one command of preparation you may want to retain. If you
are going to a videotape, and you must have a six-second roll to
get up to speed, you may want to mark a spot in the copy
where six seconds comes and write in something like “roll
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VTR.” All of this will get you from shot to shot at the right
time and in the right way. How can you be sure that the shots
are there?

If you think you might forget to ask a camera to move to a
new shot, or if you think the cameraperson might forget to
make the move, even though you have rehearsed forty-seven
times, you may want to write in on the script something like
“Camera 2 move to the two shot.” This might be abbreviated
on the script as ““2-2 shot,” which would be enough to remind
you to give the command.

You will want to have some indication on the script of
which camera gets which shot, as well as reminding yourself
to tell a camera to move. Let's take the situation of the *2-2
shot” and see how to indicate the camera numbers.

Cu can't go wrong with this
(Electric Skillet) wrapped in that special paper
;l, and given to that special
person on your list. And it

comes with our famous two-year

guarantee.
MS MARY: I know I'd like one,
(Mary) John, and so would any woman.
\ Skdf’ Christmas is so much nicer
2;’2/ with a present from Brown's
Department Store.
Cover JOHN: So come in soon.
(John & Mary) Remember, only forty-eight
2 more shopping days till
Christmas.
-0-

The camera numbers go in the video column near the descrip-
tion of the shot. Write them in with pencil if you can. That way
you can change around the order and not mess up the script
with scratch-outs. If you want to take a camera on a particular
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word, as we did here with Camera 2, you can indicate exactly
where with a half-box over the word.

A good deal of your directing may be commercials and
news. These can be the staples of many stations. So you may
find it convenient to make marks at the bottom of a page in-
dicating whether there is more on a following page or if it's
the end. | know I've talked about symbols like **-0-"" but only in
reference to that one topic. Suppose you are directing a station
break with three commercials in it. Each commercial has a "*-0-"
at the end to indicate that one spot has no more pages of script.
But you may have more spots to follow. So you may want to
adopt something like an arrow to show there's another spot.
An arrow with a couple lines in front of it can indicate that's
the end.

You may want to adopt marks very like those shown in
Figure 1.86 in marking a news script to indicate where the
commercial breaks come. An arrow with a couple lines at the
bottom of the page on both your script and the newsperson'’s
will indicate that’s where the break comes and s/he is to stop
reading.

Any special audio cues or changes you may want to under-
line in the copy. That makes them stand out even more than
the capitals they are typed in do. If you have special things you

«+..at our showroom now.

-0-

—_

«...time to buy right now.

-0-

—

....at Friendly Fred's.

-0-

— |l

FIGURE 1.86 Director's marks
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are doing with audio, you may want to write them into the
video column rather than jumble up the audio column further.
But it's generally smart to run at least an arrow from the audio
column out to your extra command so you won't overlook it as
you follow down the audio column.

Don't keep your eyes glued on the script, however. Tele-
vision is a visual medium so you have to watch the monitors.
Take a glance at the script, run your finger along with the copy
so you have a rough idea where the place is, but don’t follow
every word. You will soon learn to listen, hear three or four
words, and scan a page to pick them out. You'll do that fast
enough to keep up. Know what the last words are on the page
so you'll know when to go on to the next page. But keep your
eyes up.

You now have the script with its markings, the films and
slides loaded on the film island, the carts and records in the
audio person’s hands, the cameras ready to go, and the actors
on the set. How do you know when to start? Where do com-
mercials go? How much time do you have? This and dozens of
other questions are answered by a glance at the daily log.

TV LOGS

Logs are the road maps prepared by the traffic department. They
tell exactly what events happen at what times throughout the
entire broadcast day. Because of that, everyone involved in
production ends up regularly looking at the log. Engineers check
to see what videotapes are to be played and when, film editors
look for films and film numbers, announcers see when breaks
come and if anything is to come from the announcer’'s booth
rather than from audio carts, and directors check to see what
commercials come up and whether they are live, or on tape,
or on film. After the day is finished, the log goes to the account-
ing department, which uses it to bill sponsors for the com-
mercials which ran. Much later, at license-renewal time, the
FCC looks at certain days' logs to see how the station has
performed. Obviously, the log is quite useful and valuable to
the station, so we need to take a closer look at it.

Suppose you are directing an afternoon talk show, done live
from your studios. What information must the log give you?
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First of all, if you are directing the break before the show
begins, you will need to know exactly when the preceding show,
a soaper named “Life and Happiness,” ends. Then you will need
to know what commercials go into the break. So the log will
start something like this:

Life and Happiness
3:58:58 Boch 0Oldsmobile
3:59:28 Stop & Shop Supermarkets
3:59:58 1D
4:00:00 The Virginia Douglas Show

But you need more information than this. You need to know if
the Oldsmobile spot is live, on film, or on videotape. Probably
it's on VTR. But which one? So you need a number. There’s also
a possibility the announcer will have to say something at the
end, so you need to know where the audio comes from. You'll
have two columns, one for video and one for audio. The FCC
will also want to know what sort of announcement this is—for
pay, for free, as a public service, and so on. A separate column
will list the type of spot. Below is an example of a typical log
entry.

Title Audio Video Type

Life and Net Net Net

Happiness
3:58:58 Boch VIR #4 VIR #4 CA
Oldsmobile
3:59:28 Stop & Shop F #38 F #38 CA
Supermarkets Annc. Tag S #¥12

3:59:58 1D C #7 C #7 ID

4:00:00 The Virginia Live Live Var.

Douglas Show

The video column lists what's going on (VTR for videotape, F
for film, S for slide, L for live, etc.}), plus an identification num-
ber (videotape #2032, slide #42, etc.). The audio column lists
where the sound comes from (for example, from the film with
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a tag live from the announce booth over a slide at the end of
the spot). In the column for type we are told these are com-
mercial announcements (CA) or public service announcements
(PSA) or station identifications (1D} or whatever. All the ab-
breviations will be explained on the bottom of the page.

Because things don’t always go the way they should, the
log also has room to list comments and to list the actual time
any event goes on and goes off. That way, if everything gets
delayed by a machine malfunction, but still goes on, the right
time can be listed along with an explanation for the delay.
Furthermore, the spots listed within a show itself aren't listed
with a time.

4:00:00 The Virginia Douglas Show
Milady's Frocks
Thompson Jewelers
D & H Drugs
Etc.

These come whenever the hostess pitches for them, so no set
time can be given. So the log has to have a place to list when
they ran. The on and off columns allow for that. You will, in addi-
tion, have a column listing the length of spots so in situations
like this you can tell how long they should run. On other spots,
you could subtract the times listed for when the spots run, but
here that maneuver is impossible, so the log will provide a
run-down of all lengths, just to make sure everything is covered.

These are the major categories any station needs on a log.
Some stations may want other columns for specific purposes,
like a column for checks by the official log keeper (generally
the booth announcer) to verify that spots ran, or a sign in—sign
off column for announcer changeovers, but these columns pro-
vide at least the minimum of information needed.

A companion to the log is the book. Every event on the log
also has a page in the book repeating some of the information
and giving even more. The book is intended primarily for the
director and the announcer. Let's look at that film spot for
Stop & Shop Supermarkets. It has a booth tag over it, but how
is the announcer supposed to know what to say? S/he will have
a page in the book like this:
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Stop & Shop END CUE: (:20) (. . . YOU CAN
Film #38 :30 DEPEND ON. )

Slide *#12 ANNCR: Save this week on Stop
(Logo) and Shop's special on round

steak. Be sure to stop at
Stop and Shop.

-0-

Now the announcer knows what to say and when (after twenty
seconds and the end cue), and the director knows how to end
the spot. The film can’t just run out, the announcer has to read
his copy. If a particular slide were to be matted over the end
of the film, it would have been listed, and described, with a
phrase like “14¢ a |b."” and directions like “Over film."” The log
gives only a number; it's the book that tells you “This week,
49¢ a |b.” That's a good double check in case the number gets
mistyped on the log. The director checks his slides before going
on the air, so he can spot possible errors.

So between the book and the log, both prepared daily by
the traffic department, everyone in the station knows what to
do and when to do it. If any changes have to be made, they must
be made in ink and dated and initialed because the log becomes
a legal document once it's finished. After all, the FCC uses it to
check on what the station's doing, and the accounting depart-
ment uses it as proof that commercials really did run. The log
and the book are not only useful, they are essential.

Now you have all the materials assembled for a show.
What you need next is a director to make things happen.

DIRECTING

So the day arrives when you have to walk into the control
room, put on a headset, and tell everyone on the crew what
to do and when to do it. You are the director! You know you
have to tell two camerapeople what shots to get while giving
information to the floor manager to pass on to the talent, while
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telling the audio person what mike to hit or what record to
start, while telling the technical director (T.D.) how to go from
one shot to another while watching fifteen monitors, while . . ..
How will you ever have time to follow the script? To listen to
what the actors are saying? To check on the next slide? To
figure out how much time is left, and so on? Every member of
the crew has a lot to think about, but as the director, you will
have to cover your own concerns, plus everyone else’s, and
sometimes come up with answers before anyone else realizes
there is a problem. That's what the director is faced with, but
how do you handle it all?

Let's set up a sample situation and see just what the direc-
tor has to do to make it work right. Suppose you're directing a
local talk-variety show. The host has just pitched by saying
“We'll be right back after these messages.” You have to run a
:30 film commercial, a :30 live studio spot, and a :30 VTR spot
with a live announcer tag, then get back into the show. You have
a band in the studio for the show and it plays music as you
leave for the break. The film spot has a three-second roll (check
the end of the Projection section), the live spot has two close-
ups, a cover, a music bed, a price matted in at the end, and all
the audio from the booth announcer. The VTR spot has a store
name matted over the last seven seconds, has a six-second roll,
and has a booth tag. Then it's straight back to the host. His
show is over at 5:28:30, so you'll have to tell him how much
time he’ll have left after the spots finish. No one else will be
talking on the headsets, so here is how it goes.

Host: We'll beright ...

Director: One, zoom out. Two, break for your close-up. Stand
by to roll the film, and stand by to hit the film sound.

Host: back after these messages. (Music starts.)

Director: Stand by to fade to black. Stand by to hit the film.
Roll the film. Fade to black. Take the film. Hit the sound.
(Director starts the stop watch and notices real time on
the wall clock. It is 5:13:38.) One, break for your close-up.
Plus 1:30 (length of spots) is 15:08. From 28:30 is 13:22.
Tell Bob (host) he'll have almost thirteen and a half
coming back. (S/he checks monitors to see if shots are
right—they are.) I'll want a matt of that slide (the price)
over two at the end of this. Music cued? (Audio says yes.)
Seven seconds left in the film. Ready booth. Stand by to
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cut to two. Ready to bring music under. Take two, music
under, booth. (S/he resets the stop watch. S/he looks at the
script to see when the next shot should come.) Ready to
dissolve to one. Dissolve to one. Two, break for your cover.
Ready to dissolve to two. (S/he checks the script again.)
Dissolve to two. Ready to dissolve in a matt of slide

over two. Stand by to roll VTR. Dissolve in effect. Roll VTR.
Ready to bring music up, then down and out. (Announcer
finishes reading.) Bring music up, down, and out. Hit VTR.
Hit sound. Change slide. (S/he resets stop watch.) One,
break for cover of Bob. Two, break for close-up of guest.
Stand by to cut to matt of slide over VTR. Ten seconds left.
Ready booth. (Floor manager relays ten-second cue to host.
Cut to effect. Booth. Stand by to fade to black. Stand by to
fade up on one and stand by to open Bob's mike. (Floor
manager gives a stand-by cue to the host.) Fade out, up on
one, open his mike, and cue him.

It's over. The host is back, the spots ran, and everyone
knew what to do. The director controlled eight other people,
gave each of them the information s/he needed just as s/he
needed it, and kept the pieces together as a unified whole. The
director’s language was quite specific, with few extra or wasted
words. Some preparation beforehand made things easier; s/he
had rehearsed the shots for the live spot so each cameraperson
knew what s/he was to get. The director and the audio person
had checked out the record which was to be used for music in
that spot. S/he had gone through the slides before the show
started to see they were in the right order. But let's take a closer
look at what s/he did, because it still seems pretty miraculous
that everything worked.

Let's start with the language. The crew won't do anything
until s/he tells them to, because they assume s/he knows
better than they what needs to be done, so they don’t want to
risk a mistake by doing something s/he doesn't ask for. So
s/he has to tell them precisely what to do. But s/he wants
them forewarned, so s/he starts off with a "‘ready” command,
or a "stand by command, before s/he gives the “action” com-
mand. That is, s/he says something like '‘Stand by to cut to one”’
so that the T.D. gets ready to punch the right button and so
one's cameraperson gets a steady shot. Then s/he can say
“Cut to one’’ and both the T.D. and the cameraperson are set to
give the director what s/he wants exactly when s/he wants it.
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The exact language isn't important. S/he can say "Standbyto...”
or “Ready to . . ."” or “Prepare to . . ." or anything else that
works so long as s/he warns everyone rapidly and accurately.
With very few exceptions (‘'Change slide.”), a ready command
always precedes an action command.

Keep the commands short because you don't have much
time, and be sure they are accurate. If you say “Ready to go to
one,” your T.D. can dissolve or cut or even fade out and fade
back up on one. But if you say “"Ready to cut to one,” there's
no doubt what sort of transition you will get, unless your T.D.
goofs up. Likewise, if you say “Stand by to start the audio,”
you may get the record when you want the cart or the studio
mike, and the sound may fade in instead of starting full. If
you say "'Stand by to hit the cart,” everyone knows what s/he
should hear. There's also a concern of accuracy in talking to
camerapeople. Don’t say “One, get me a better shot.” Tell that
person to dolly in or tilt up or pan right or whatever you think
will work. In talking to camerapeople, start out by giving the
camera number, so they know who you're talking to. “‘One, pan
left. Two, break for a cover shot.” Don't confuse pan and tilt.
A good cameraperson starts tensing the right muscles at the
first sound of a command. “One . . ." A particular cameraper-
son's ears and brain perk up. . . .p"" s/he gets ready to go left
or right. . . .pan up.”” The muscles get confused and reaction
time is slowed. If s/he's on the air, you'll miss a bit of the shot
you wanted. Say, “One, tilt up,” and you'll get faster, slicker,
more professional production.

Having said all this about language, let's go back to that
spot break and follow the director’s conversation. S/he knows,
by the host's comment, that a break is coming up.

HOST: We'll be

right.. ..

DIRECTOR: One, zoom S/he has camera one on a close-up of

out. the host and tells that camera to zoom
out to a cover shot so s/he’ll have a
little time to get everything going.

Two, break for your Camera two has been on a close-up

close-up. of the guest and needs to be told

what the next shot will be, so s/he
says it is a close-up and the camera-
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Stand by to roll the
film, and stand by to
hit the film sound.

HOST: back after
these messages.

DIRECTOR: Stand by
to fade to black.

Stand by to hit the film.

Roll the film.

Fade to black. Take

the film. Hit the sound.

One, break for your
close-up.

Plus 1:30 is 15:08.
From 28:30 is 13:22.
Tell Bob he'll have
almost 13 and a half
coming back.

person knows to go over for a shot of
one of the products being sold in

the upcoming commercial. The
director and the camerapeople have
run through this spot before the show,
so both camerapeople know what

to get.

Next, the director tells the
projectionist to get ready to start the
film and tells the audio person to be
ready to hit the film sound.
Automatically, the audio person will
kill other sound sources, such as the
music coming over the mikes in

the studio.

S/he tells the T.D. to stand by to fade
out from the studio, then cut directly
to the film. At this point, s/he has
warned the audio person, the T.D., the
camerapeople, and the projectionist.
These are the “ready’ commands.
Now come the “‘action’’ commands.

Because the film has to roll before
s/he can take it, s/he calls for that
first.

Then a fade, a cut, and a sound cue.
S/he has to know how long the film
will run, so as soon as it starts, s/he
starts the stop watch. That way

s/he'll know when the :30 is up. S/he
also checks the time on the wall clock,
and tells the other cameraperson
where to go next.

S/he quickly figures time cues and
passes the information on to the floor
manager so the host will know what
he should do, and whether he should
stretch or rush.



I'll want a matt of
that slide over the
end of this.

Music cued?

Seven seconds left in
the film. Ready booth.
Stand by to cut to
two. Ready to bring
music under.
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At this point, s/he’s no longer thinking
about the film. S/he’s worrying about
the next event, which starts when the
stop watch gets to thirty. This is
always true. Once an event gets on

the air, don’t waste any more time on
it. Go on to the next item. Even if
what’s on the air is wrong, go to the
next thing. If something is wrong, and
you are properly preparing the next
item, you have something to go to
which will cover the error now
showing. You have to stay anywhere
from three to thirty seconds ahead of
what’s on the air. If your time and

air time match, you're in trouble. You
have no idea where to go next. That
next event is the live spot. It has two
close-ups of products, then a cover of
both, plus a matt, music, and the
announcer reading the commercial
copy from the booth. But take it one
step at a time. The first shot is ready,
as the camera broke for it way back
before the film started running. The
second shot is ready. A monitor check
shows that, plus the slide for use at
the end. The director has told the T.D.
what s/he will do with that slide

later on.

S/he asks audio about the music, and
because they rehearsed earlier, audio
knows what music s/he is referring
to. Now the director knows the
elements s/he needs are there, so
s/he starts on the “ready” commands.

S/he warns the announcer.

S/he tells the T.D. what s/he will
want.

S/he prepares the audio person. By
implication of what s/he says to the
T.D., the cameraperson on two knows
s/he should get ready.
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Take two, music under,
booth.

Ready to dissolve to
one.

Dissolve to one. Two,
break for your cover.

Ready to dissolve to
two.

Dissolve to two.

Ready to dissolve in a
matt of slide over two.
Stand by to roll VTR.

Dissolve in effect.

Roll VTR
Ready to bring music
up, down, and out.

Bring music up, down,
and out. Hit VTR. Hit
sound.

Change slide.

The time on the film runs out, and the
“action’” commands start. A shot,
music, and copy.

S/he warns both the T.D. and Camera
one of what's next.

S/he gets to the next shot, and
immediately tells the now free camera
two what to do next. One, of course,
holds its close-up.

While that's on the air, s/he goes on
to the next thing, and gives a ‘ready”’
command. To the T.D. and camera-
person s/he announces the transition
to the next shot.

S/he gives the action command, and
goes to the next item.

S/he tells the T.D. what s/he wants
next and warns the projectionist about
the upcoming VTR. S/he has to roll it
six seconds before this spot ends so

it will come up right on time.

S/he calls for the final shot in the live
commercial,

rolls the tape,

then warns the audio person with a
“ready’ command of what s/he wants
to do with the sound.

The announcer finishes, the director
calls for the music change, gets into
the VTR, and uses ‘‘action”’ commands
todo it all. Now s/he gives a
command which needs no “ready”
command.

“Ready’ commands are to prepare
people to react fast. With this slide
off the air, it really doesn’t matter
how fast the reaction time is, so long
as the next slide gets up within the
next few seconds. If it were a slide
change on the air, the director might
indeed give a ready command, but off



One, break for cover
of Bob. Two, break for
close-up of guest.
Stand by to cut to
matt of slide over
VTR.

Ten seconds left.

Ready booth.
Cut to effects. Booth.

Stand by to fade to
black.

Stand by to fade up on
one, and

stand by to open Bob'’s
mike.

Fade out, up on one,
open his mike, and
cue him.
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the air doesn’t matter. That's true of
off-air camera moves as well. Now we
are into the tape spot. Next s/he
worries about what happens at the
end of the spot and afterwards.

S/he tells both cameras what shots
to get.

S/he gives a “ready” command to the
T.D. about the end of the VTR.

Time cues, like other off-air activity,
need no ready commands, so s/he

just announces the time. This is a very
important cue, however. Without this
indication, the studio situation may
not be in control so the director can
come back to the host. Time is of vital
importance in broadcasting, so treat it
with respect.

S/he prepares the announcer.
After two “action” commands, the
tape spot goes into its final part.

Three “ready” commands, one to the
T.D.,
one to the T.D. and cameraperson,

and one to the audio person, and the
director’s ready to hit the show again.

Four fast ““action’' commands in one
sentence and the director is back
into the show and already thinking
of what s/he will do next.

Those eight people, the T.D., the two camerapeople, the
audio person, the projectionist, the floor manager, the booth
announcer, and the host, have all been told what to do one at a
time and in a working sequence. They were, most of them, first
warned to get ready and then told to start. The director kept
them all in mind, plus checking scripts, clocks, monitors, and
speakers. S/he worried first about the video portion of an
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event, then the audio. For example, s/he talked of fading to
black, rolling the film, then hitting the film sound. For the next
spot, s/he got the camera shots set first, then worried about
the music and the booth announcer. S/he tried to give everyone
as much preparation time as possible. S/he told the camera-
people where to go next as soon as they were freed from an
on-air shot and as soon as s/he had time. That way they didn't
finish a shot, hang around not knowing where to go, and then
learn they had to get all the way across the studio in two
seconds flat. There were gaps where s/he had nothing pressing
for a few seconds, as when the film was running and everything
was set for the second spot. So s/he used that time to figure
the time cues.

Let's summarize what happened. S/he lives in the future—
from three to thirty seconds ahead of what's showing up on the
home screen. S/he gives “ready’” commands to prepare every-
one to act. S/he gives "action’’ commands in order to get things
done. S/he worries about video first, then audio. Orders are
clear, short, and precise. S/he times accurately, and gives all
necessary time cues. And s/he uses all of his or her senses
totally.

That's the technical side of what the director does, but
there's also a more creative side. Let's go back to that live spot
with the two products and the cover shot and the matt of the
price. Most likely, all the director is given is the copy to be read
and the products themselves. How the spot looks on the air is
pretty much up to the director. S/he can set the two items on
a tabletop, shoot them, and let it go at that. If the table top is
shiny, the engineers may have to take the shading down so far
you can't read the labels. Or the labels might be turned away
from the cameras. Or the background may be so busy you
barely notice the products. Or, if the background's plain, they
may be so close to it that their shadows get as much attention
as they do. Any of a dozen other things may be wrong.

Strange as it may sound, anyone can learn to give the com-
mands necessary to get through a break like this. Some
directors may be a bit better than others, but anyone who can
walk through a door and chew gum at the same time can master
the sequence of commands. The appearance on the air is what
distinguishes a good from a bad director. The appearance of a
live spot like this one is a giveaway to the skill and value of
the director as more than just a button-pusher. A director who
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consistently uses the shiny tabletop is rapidly picked out as a
second- or third-rate director. S/he won't go far. S/he will end
up directing the 6 A.M. sign-on news or the Sunday afternoon
public affairs panel show. The good director, on the other hand,
handles all the commands easily and in good time, p/lus having
an attractive setting for the spot, covering the shiny tabletop,
and getting all the labels facing the cameras. S/he will con-
sistently produce clean, attractive commercials. S/he will have
well-composed, informative shots during the live show. S/he
will have an ear for the right music for the right mood. S/he will
have a feel for when to pause and when to hurry. In other words,
s/he thinks about the content, not just the outer form, of the
material s/he puts on the air.

For example, if that live spot is for perfume, s/he may use
a bit of gauze and some flowers (use plastic, as the camera
can't tell the difference) to surround the bottles. Softer, gentler
lighting is called for, plus perhaps a colored spot hitting the
background. The music should probably be a soft, romantic in-
strumental with lots of strings. On the other hand, if the
products are aerosol sprays for athlete's foot and the copy
speaks of locker rooms, the music may be of marching bands,
the lighting will be harsher, the cans may sit on some artificial
grass, and a football may rest in the background. it's the
director's awareness of the different appeals of these products
that creates different spots even though the basics—two items
on a tabletop—remain the same.

In dealing with people, the director is aware of the com-
position of the pictures too. S/he knows s/he needs to leave
a bit of space above a person’s head, but if s/he goes in very
tight, s/he should chop off the top of a head rather than the
chin. S/he knows that when a person is looking to the side of
a picture, s/he should leave a bit more space in front of the
face than behind. That's called “leading’ the face. S/he knows
that one rule to follow is, **Show the viewer what s/he wants to
see when s/he wants to see it.” S/he therefore cuts a split-
second before an object is named or shown. If the detective
mentions the dagger, the cut is to a CU of the dagger just
before the detective says the word, so the viewer sees it when
s/he wants to see it. S/he knows a dissolve can be part of the
effect in a dream sequence. A dissolve can also be used to
indicate to viewers that something else at a different location
is happening at the same time. Cuts generally show something
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within the same area, like a shot of the eavesdropper behind
the curtain in the same room where we have been watching a
conversation. The director, then, worries about composition
and effect as well as the mechanical process of getting shots
on the air. And this worry lasts as long as s/he directs. S/he
develops a sharp eye for the composition and form of shots, and
constantly thinks about how to better the productions. Walking
in the control room that first time and starting to tell a crew
what to do is only the beginning of the constantly changing
demands on a director's abilities.
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THE RADIO BOARD

When you walk into a room, one of the first things you might
do is flip up the switch on the wall to turn on a light. Then you
may walk over to a box and turn a knob which starts the radio.
If it's a hot day, you might push a button to start the air con-
ditioner. During the course of the day, you push buttons or flip
switches in a steady stream, and each time some one specific
thing happens. If you could collect in front of you all the
switches you touch in a day, you would probably be amazed
and a little overwhelmed at the number and at their apparent
complexity. So when you first face a radio control board, you
may likewise be amazed and a little overwhelmed. But it's just
a collection of a bunch of switches, each one of which does
one specific thing. And just like the lights, the radio, and the
air conditioner are different things serving one purpose (that
of satisfying you), so the radio board takes a number of differ-
ent things, like records, tapes, and microphones, and pushes
them into one output—the sound on the air. You know how to
handle all the switches you encounter so as to satisfy the one
person you are, so now let's approach the various switches
on a radio board and see how to satisfy the one sound we want
on the air.

Do you know of any machine that doesn’'t have an off-on
switch? That, then, is where we start with an audio board.
Somewhere on the board will be a switch we have to activate
in order to hear anything which goes through all the other
switches. It's called the master gain switch because it controls

113
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FIGURE 2.1 Radio board

the gain, or volume, of everything else. But the switch may not
look like the sort of thing you are used to. Remember that on
your radio you turned a knob to turn on the set. You may be
facing an array of knobs here too. Or you may have knobs
which move back and forth in a straight track. Both types are
switches. The turning knob is called a pot, short for potenti-
ometer, and works just like the knob on your radio. As you turn
it clockwise, the sound level goes up.

The other knob is called a slider, for obvious reasons, and
will generally have a numbered scale printed alongside it.
Needless to say, the zero position is for no sound at all. Locate
the master gain switch, whether it turns or slides, and put it
about halfway up. You've just turned on the board. However,
that doesn't mean you'll hear anything. You have some switches
to turn on yet. Find a knob labeled monitor gain. Turn it about
halfway up. That turns on the speaker, or monitor, so you will
hear what goes on the air.

What you hear over this monitor that's now turned halfway
up will depend on another switch more like the types you're
used to in that it's like the light switch on the wall. It's just
labeled monitor, and it clicks into positions like a wall switch
but generally has more than just two positions. It can be
off or in program or in audition. Flip it into program; we'll talk
more about what these two names mean later on. Next, locate
a switch called the output switch. Like the one we just flipped,
this one has three positions. But this one controls the entire
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FIGURE 2.2 Radio board

board, putting everything on the audition or the program line
instead of merely on the monitor. Again, put it into the program
position.

Switches like these, that work like light switches, are gen-
erally referred to as keys. So you flip the key into program,
audition, or whatever you want.

So now you have turned up the master gain control, the
monitor gain control, and put the monitor key and the output
key into program. But you still don't hear anything. All you've
done so far is get the board ready to put sound on the air. Now
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FIGURE 2.3 Radio board
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FIGURE 2.4 Radio board

we have other switches to move so as to allow sound to come
into the board.

Where will the sounds come from? You can have someone,
even yourself, talking into a microphone, or have a record play-
ing, or have an audiotape running. Those, in essence, are all
your sound sources, but they can do a great variety of things
for you. Let's start with a microphone.

On a bendable metal tube above the audio board a mike is
pointed at you. Generally, the switches which control it are the
first ones to the left. If you turn the pot or push the slider up
halfway, will you then hear yourself talking into it? No, for a
couple reasons. The first is because there is yet another switch
to click on. That's the key above the pot or slider that can click
to the left or the right and that must be put in the “program”
position, generally to the right. To the left is "audition,” and
in the middle is "off.” The second reason is that, even with the
key on program, that particular mike won't be heard over the
control-room monitor the way other sound sources will be. If
that mike could be heard, the mike would pick up its own
sound from the monitor, feed it back to the monitor, pick it up
again, and so on. That's feedback—more on that later. But if
there is a speaker outside the control room, people listening
there can now hear you talking into the mike. So for one simple
sound you had to handle six switches. But for each additional
sound, you will need to handle only a couple more switches.
Those two will be the one at the top, which must be put into
program or audition, and the pot or slider. Let's simplify at this
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FIGURE 2.5 First channel

point and talk of sliders only, even though what we say will
refer to pots as well. Technically, both the turning and sliding
knobs are pots because both are potentiometers. They both
can vary the electrical potential of a circuit, but in conversation,
most people call the turning knobs “'pots’ and the sliding ones
“sliders.” So that's what I'm doing.

As you talk into the now working mike, you notice a
needle on a gauge jumping around. That gauge is called a
VU meter, for volume units. As your voice gets louder or
softer, the needle goes higher or lower. You see the red por-
tion of the scale. The needle isn't supposed to go over into
that red portion except very quickly and very seldom. How
can you stop it? Move the slider back toward zero, and the
needle drops down. | said “the slider” because there are two
you can move—the one for the mike and the one for master
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gain. If everything on the board is running loud, pull the master
gain slider back. If the one mike is too loud, pull just that
slider back. Obviously, the reverse is true too. If the person
talking has a soft voice, push the mike slider up. If it's up all the
way, push the master gain slider up. That move can be a prob-
lem though. Suppose you have one soft voice on a mike and
you push up the master gain slider. Then the other mikes, the
records, and the tapes will be louder. So each individual
slider for the other sources may have to be brought back.
Always remember you change everything when you change
the master gain. Generally, try to keep the peaks of sound
from voices no higher than 100 on the scale of the VU meter
and the sound of music no higher than 80. That's because so
much sound energy goes into music that it will seem as loud
at 80 as voices do at 100. Sounds that go over 100 get dis-
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torted, so except for a sudden cough or drumbeat, keep every-
thing under 100.

The next three sliders on the board are also for mikes, but
these are for the studio, not for the person at the board.

The board with the mike is in the control room and is
separated from the other mikes, which, for a couple of reasons,
stay in the studio. First, you may want to set up any number of
actions or activities in the studio while someone else goes on
the air. Since the mikes are in a separate room, you can talk
and arrange things while the technical control and the playing
of records or tapes goes on in the control room. Second, the
mikes in the studio would cause feedback if they were brought
into the control room, but the mike in there has been specially
prepared not to do that. What is feedback? It's that loud squeal
we've all heard over loudspeakers. What happens is that sound
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goes into the mike and is sent out to a speaker, in our case,
the monitor in the control room. Then the mike picks up that
sound (its own) and sends it back to the speaker, which sends
it out to the mike, which picks it up and sends it back to the
speaker, which sends it out to . . . . It feeds back upon itself
and gets louder with each cycle. The mike in the control room,
though, feeds into a special circuit which kills the monitor. So
when you use that mike, the monitor doesn’t play anything.
That breaks the cycle. The studio mikes break the cycle by
being in a room where they don’t pick up the monitor. But as
far as the board is concerned, there's no difference from one
mike to the next. They all operate the same way: flip a key and
move a slider. There's an advantage to you, though, as the
board operator. You can talk into the mike there and introduce
the people in the studio. Then you can kill (shut off) your mike,
signal the people in the studio through the control-room window,
and turn on their mikes. Now you are free to watch the levels
on the VU meter. If you were part of the discussion in the
studio, you couldn’t do that, and the sound might get distorted
or be too low to hear. If the people in the studio are doing a
drama, you can sneak in the sound effects from the mike over
in the corner and bring it in just till it's loud enough, some-
thing you couldn’t judge from the studio.

The next slider is for a turntable. If you're going to play a
record, you have to have a turntable, and so you have to have
a slider. This slider operates like the others—flip the key at
the top and move the slider to the proper level as judged by
the needle on the VU meter. The turntable itself is generally
located to one side or the other, and just far enough away so
you don’t bump it with your elbow. Now what's the next slider?
Another turntable, and that explains why there are two of them
sitting there. With two sliders for two turntables, you can do
things like start a record on one, push the slider up, start a
record on the other, and push its slider up while pulling the
slider for the first one down. That way, the sound gradually
shifts from one record to another. That is called a segue (seg-
way). You segue from one piece of music to another by having
the sounds overlap for a bit in the middle. Or you can cut in-
stantly from one record to another by having both sliders up
but only one key on top flipped. To change, close one key and
open the other, and you will instantly go from one to the other
(provided your reaction time is fast).
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At this point, what can we do? With the control room mike
open, we can introduce a record, have it playing in the back-
ground by holding the slider low, then bring it up full as we
quit talking. Be sure to close the mike key so you don't say
something you shouldn’t after you're through with the intro.
That's a familiar pattern we have heard on a lot of music and
talk stations. The DJ. intro's a record, then plays it—all by
using just a couple of switches.

The rest of the sliders are easily explained now that we have
the pattern down pat. The next two, sliders 7 and 8, are for
the two tape decks. For reel to reel tape, we have two ma-
chines we can play on, and each one has its own key and
slider. The next two, sliders 9 and 10, are for the two tape
cartridge machines. They are somewhat like cassettes in that
the tape is totally contained inside a plastic case, but unlike
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cassettes, the tape is in a continuous loop. By putting electronic
beeps on the tape, you can get it to stop automatically so it
doesn’'t go on running. These carts, as they are called, have
varying amounts of tape on them, enough for :20, :40, :70, 3:00,
5:00, or really almost anything you want. And as with a single
45 record, just one thing is recorded on them. You may have a
jingle 1D on a short :20 (or even a :10) cart, a :30 commercial
on a :40, and so on. With the two cart machines, we can go
directly from that jingle ID to the :30 commercial without
stopping to pull one cart out and put another in. We just go to
the other machine for the second cart.

That leaves the last two sliders and keys. They are all-
purpose and can control a number of things, depending on what
you select. If you have a second studio, its output may come
through one of them. If you carry news from a national net-
work, those reports will probably come in through them. A
field reporter at election headquarters downtown may be on
one slider or the other. But which one? Up above these two
sliders and keys you will see five more switches. On some
boards you have push buttons, and on some others you have
dials that click around to five numbered positions. But on this
board, it's five keys. The first key controls network news, let's
say. The second, studio B. The next is the downtown remote
line, and so on. Flip any key up and the sound it controls goes
into the first remote slider, number 11. Flip it down and the
sound goes into the second, number 12. So you can get two
remotes at once on the air. Or, depending on what’s happening,
you could put all five keys up and get all five remotes on slider
11. Chances are, though, that would result in chaos.

As you pushed these various sliders up and down, you may
have noticed some of them move farther down than zero. With
a bit of a pop, they click into a position below the fully off
position. That's a cue position, and when the slider is moved
that far, regardless of whether the key is in audition, program,
or off, the sound for that particular channel is sent into a
separate system called the cue system. You'll even spot a
slider called the cue slider, and as you push it up, any sounds
coming through that cue system will be made louder.

You'll hear them through a speaker located generally to the
side of the board or directly in the middle of the front. Here's
the point. If you have one record on the air, you will want a way
to be sure you are at the beginning of the next one you will
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play. You can't use the normal program position for this second
turntable as that would send the sound out on the air. So you
have a second channel called a cue channel to allow you to
cue up the record while it's off the air. Click the slider for that
second turntable into the cue position, push up the cue slider,
and the sound comes from its own speaker. If listening to an-
other speaker could cause problems (you might have to have
your mike open for some reason), there is yet another way.
There's a headset jack on the board, plus a slider for its volume,
plus a switch to let you feed the program, audition, or cue line
into that headset. That way, you alone can listen without any
sound going out into the control room.

You know what cue is, but what's the difference between
program and audition? I've mentioned that the key should be
put in the program position. So long as the output key for the
entire board is in program, that's the line that will go out on the
air. However, now go to the monitor selector key and put it in
"audition.” The control room speaker goes dead. Flip a key to
"audition” and whatever is on that channel will now come out
over the monitor. The original sound will still be going out over
the air, but you are hearing a different sound source over the
speaker. That's somewhat like the cue system except you now
control the loudness by pushing up the specific slider, not the
one slider in the cue system. Even without the use of a VU
meter (which is still giving a reading of what's on the air), you
can come pretty close to setting a good level just by using
your ears. Here's an example of why this set-up might be
useful.

Suppose you know a major news story was to be fed down
one of your remote lines in the near future, but you don't know
exactly when. You announce over the air that you will shortly
cut to Reporter So-and-so giving the report. Then you put on a
record. You flip the remote line on audition, change the monitor
over, and set the slider at a good level by listening to what
sounds right. When the report comes on, you merely flip the
key to “program’ and kill the key for the music. Your level
is preset. Had you done it through the cue system, you would
have had to move the slider up, thus getting a weak start. Or
suppose something goes wrong with the electronics of the
program line. You can flip the output key to "“audition,” reverse
your keys, and still go on the air. Sometimes, audition can be a
lifesaver.
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One key remains. Not all boards will have it. But any board
for an FM station probably will. It's the stereo-mono key. Up
till now we've been talking about mono sound—one sound
going through one channel to one speaker. For stereo, almost
everything doubles. Flip this key into stereo and suddenly you
can send out two channels from stereo records or tapes.
You'll get different sounds from left and right speakers. As
for records and tapes, you need do nothing else for stereo
sound but flip that one key.

But what about the microphones? With records and tapes,
someone else has already set the balance of loudness between
the two channels, but with microphones, you're responsible
for that. So you'll need another set of keys, one above each
mike.

By putting the key to the left, that mike's sound goes in
the left channel only. Put it to the right and the sound goes to
the right. Leave it in the middle and the sound is evenly split
between the two channels. So with the board in stereo, you can
“place” a person on a mike to the left, right, or center of the
sound spread. If you were recording a symphony orchestra, you
would need a board more complex than just this three-spot
arrangement, but for most stations, you'll find this gives you
all the flexibility you'll need.

A stereo board will have a second VU meter, so you can read
the level for each individual channel. So with a little sharp
listening and proper slider settings, you can get a good stereo
sound. Each channel can be individually controlled by you, and
can be balanced just as you like. After all, you're running the
show.

And just what kind of show can you run? Suppose you work
for a local radio station and you are just coming on duty. The
preceding show comes from another control room. You have a
live news special coming from your studio, so you'll handle
the station break and the show from here as soon as an
engineer gives you the signal your studio has been put on
the line. So you have to set some things up in advance. Here's
what you have to have ready to go on the air. You start with
a commercial, :30, for Icy Cola. That's all on a cart. Following
that is a :30 spot for a local merchant running a sale “this
weekend only.” It's got music in the background and you will
be reading the copy over it, so that means you'll need a record
ready for the music. Next is an ID, and that is also on a cart.
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FIGURE 2.16 A mono radio board

Then the news special begins. It has a theme, also on a cart,
but the introductory copy changes every week so you will be
reading that over the theme. Then the news person in the
studio starts in. Part of the special includes reel-to-reel tape
which has been edited by the news department. So where do
you start?

Come into the control room early, so you can check every-
thing out. Push the master gain up about halfway. Flip the
monitor key to “program.” Push up the monitor slider. Flip the
output key to “program.” Now you can check out the levels
of the various sound sources, but nothing will go on the air
as the engineers have not yet made this studio live. Have the
newsperson go into the studio and sit in front of the mike.
Check to see where the mike is plugged in, that is, into line
2. 3, or whatever. Go back in the control room, flip the key
for that mike to “program,” and move up the slider. Give a
signal for the newsperson to start reading the script, and
adjust the slider to give the right level. Remember the moving
needle of the VU meter should go no higher than 100. Shut off
that mike by flipping the key to the middle and by signaling the
newsperson to stop reading. Don't kill the mike by pulling the
slider down unless you also mark the level by putting a grease
pencil mark on the board or write the level down on a piece of
paper. Otherwise, why check for a level at all? Next, turn on
your mike: slider 1, key to program, slider pushed up. Read
part of your copy and check your level. Shut off the mike and
put on the record. That will be on slider 5 or 6, depending on
which turntable you use. Flip the key, move the slider, and get
a level. Then put the tone arm back to the start and cue up the
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record. We'll discuss exactly how to do that when we discuss
turntables in detail. Once that's set, you can leave the key
either off or on "program.” No sound will come through till you
start the record, so you are safe either way. You have three
carts to play, first the Icy Cola, then the ID cart, and then the
theme music. But you have only two cart machines. That's OK
though, because one plays at the very first and the third one
plays quite a bit later. So put the Cola cart in one cart ma-
chine, flip the key and push up the slider, start the cart, and
check the level. Again, we will talk more about carts a bit
later on. Now you are just worried about getting through a
station break and a program opening. Put the ID cart in the
other machine, flip the key to “program,” raise the slider, and
check the level. Carts will run after the recorded material on
them is finished, that is, until they get back to the beginning.
Let them go to that point; that automatically cues them up
again. Then remove the Icy Cola cart and put in the theme
music cart. Check it for level. The two carts will probably have
two different levels, so you will want to make a note somehow
of what each level is. If you are marking the board with a grease
pencil, a “C" for Cola and a “T" for theme would do it. The
same holds true for a written note. The Cola cart may have a
level of 6 (the slider is pushed up to that number on the scale
beside it), while the theme runs at 71%. This is information you
will need. Once you have set the theme level, let it recue, then
take it out and put in the Cola cart again, as it runs first. Be
sure to set the right level. Now put the reel-to-reel tape up on
the tape deck. (Once more, we'll get into tape deck details
later on.) Here, the newsperson may be able to help you, or
hopefully you can read the script the news department gave
you to tell what part of the tape you are to use and what it
contains. Flip the key, open the slider, turn the tape deck on,
and check the level. Once you have it, go back to the start and
cue up the tape. You are set for all your levels. Now you wait
for an engineer to tell you your studio has been put on the air.
That may be by a headset line, a red light going on, a hand
signal through a window, or any number of ways. But once the
signal is given, here's what happens.

Flip the first cart machine's key to “program" (if you didn't
leave it there) and start the cart. The Icy Cola commercial runs.
You take a look at the clock so you will know when it will run
out (:30). Check to see the turntable key is in “program.” Put
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one hand on the turntable off-on switch and the other on the
key for your mike. When the Cola commercial stops, start the
turntable. Move the slider down now, open your mike, and
start to read the local merchant’s copy. The music started full,
but it has to be a good deal softer so you can be heard. There-
fore, you have to pull the slider down. The two sounds together
—your voice and the music—should not total over 100 on the
VU meter. While you are reading, the Cola cart will recue to its
beginning. Keep reading, but reach over and remove it from the
machine. Put in the theme cart and reset the level on the slider.
Now get ready to kill the record and hit the ID cart machine.
Be sure the key is in “program.” Don't worry about your mike,
as you can simply shut up. When you finish the commercial,
kill the music by flipping the key off, and hit the ID cart ma-
chine. While the :10 ID in running, check the other cart machine.
Is the key right, and the level up? That's the theme for the
show. When the ID finishes, start the other cart machine. Don't
worry about the ID cart, as there's no sound on the rest of it
anyway. The theme music is up full, so take it down the way
you did the record and read your opening copy over the music.
Your mike has been open since the commercial you read, so you
don’t have to worry about keys. Get ready with one hand to
signal the newsperson in the studio and with the other to take
out the music.

But how will you get the studio mike open? You can assume
that once you give a signal to stand by, the newsperson won't
be talking, so open the mike. If, before the show, you have told
the person you will open the mike as soon as you give the stand-
by signal, you can be reasonably certain you won't catch any
extra sounds from out there. Now you have that essential second
hand free. When you finish reading the introduction, signal the
newsperson and kill the music. Now kill your mike, as you have
nothing left to say. Follow the script so you will know where
the reel-to-reel tape comes in. Check to see the key and level
are right and get set to start it. At the right moment, start it
and kill the mike in the studio. If you don’t kill that mike, the
monitor in the studio won't work (that's to prevent feedback)
and so the news person won't hear what's going on the air. As
long as a mike in the studio is live, the monitor is dead. Hence
no feedback, but also the people out there can’t hear the show.
In an instance like this, hearing the show is essential, so when
the newsperson stops talking, kill the mike. The monitor will
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come on, and the show can be heard. Also, coughing or clearing
the throat might be essential, so give the newsperson a break.

And so you got through maybe as much as 3:00 of material.
It's all a matter of switches and dials.

I've been talking about a particular radio board as if all
boards were exactly the same. They aren’'t. What I've described
is generally the same as all boards, but the details of almost
every board in existence are different. Each station or radio
operation will have specific things the board should do which
other operations won't need. So the boards either get modified
by the manufacturer or by an engineer working for the buyer
so as to fit particular requirements. Many stereo boards, for
example, have not only a stereo-mono key, but a stereo-left or
a stereo-right position as well. That is, the sound you pick up in
stereo right may be only the right channel and that's all you
would send out. Or it may be that stereo right puts all sounds
into the right channel, which is being broadcast. It depends on
what is wanted. All boards will work basically in the fashion |
have described. So basically you can work any board you walk
up to. The only way to find out about the peculiarities of a
particular board is to have someone familiar with it point them
out to you. They will all be in the “flip a key, move a slider”
tradition though, so you'll feel right at home.

Now let's take a closer look at some of the elements which
feed into this radio board. First off, let's see what microphones
are like.

MICROPHONES

Broadcasting equipment is almost always involved in the chang-
ing of energy from one form to another. Sound, for example, is
a movement of molecules in the air. Radio gear changes that
movement into a form of electricty. That electrical energy gets
changed around, sent out as “electromagnetic waves,” picked
up by your receiver and changed back into electrical energy,
and then changed back to a movement of air molecules. So the
whole process is changes from one form of energy to another.
The technical concern is that the changeover creates as ac-
curate a pattern as possible. If the changeover takes a note, say
B-flat, and changes it to an electrical wave one-inch high once
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and one and one-eighth inches high the next time, then the
changeover isn't giving an accurate pattern. You might end up
with a B-flat and a C when both notes are supposed to be the
same. All the transformations from one form of energy to
another are called by one name—transduction. Change air
molecules into electrical energy and you have transduced the
sound into electricity. Engineers are concerned that transduc-
tion be clean, accurate, and introduce as little extra material
as they can manage.

In audio, the first step in this transduction process is chang-
ing the sound, those moving molecules of air, into electrical
energy. That’'s done with a microphone. Microphones are ma-
chines that move with the air, and that movement creates an
electrical flow. That seems impossible, but it works. There are
four different types of microphones, all of which can do exactly
this. They are called dynamic, ribbon, crystal, and condenser.

Crystal microphones are cheap and not very good in sound
quality, so you seldom run into them in any situation where
good sound is a requirement. They work like this: a diaphragm
is fastened to a small piece of a crystal—not glass, but a crystal
like a crystal of salt. The diaphragm is very thin, and when the
moving air of sounds hits it, it moves too. That movement
twists the crystal a bit. Certain crystals give off electrical
impulses when one side moves and the other doesn't. So the
sound moves the crystal, which twists a bit and gives off elec-
tricity. More sound, more twisting, more electricity. Less sound,
etc. Certain ceramic elements have been made that act like
these crystals, so you often run into ceramic mikes now instead
of crystal ones. The principle is the same, and unfortunately
the quality is about the same, although that may improve with
a bit of research. With either one, it's a way to change sound
into electricity.

The next way is with a dynamic microphone. Again, sound
moves a diaphragm. This time the diaphragm is connected to a
small coil of wire. A coil of wire moving in a magnetic field will
give off an electric current. So you put this small coil between
the poles of a magnet and you can once again change sound
into electricity.

A ribbon microphone, in essence, combines the diaphragm
and the moving coil. A thin ribbon of metal is put between the
poles of a magnet. It moves as sound hits it, and just like the
coil of wire, it gives off a current. Once more, sound is con-
verted into electricity.
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Finally, we have the condenser microphone. Here you feed
electricity to the mike. The diaphragm is not very far from
another metal plate, and electricity can flow across the dia-
phragm to the other plate. As sound hits the diaphragm, it moves
closer or farther away from the plate. That makes it easier or
harder for the flow of electricity to continue. So sound here
creates a difference in the flow of electricity, and that creates
as good a pattern of changing sounds as any of the other
systems.

Each system has some advantages and some shortcomings.
Crystal, as | mentioned, isn't too strong on quality. But the
low price is a particular advantage for some situations. Most
home recordings don't need great fidelity, and most people
won't lay out hundreds of dollars for a mike, so crystal is
perfect for the home sound movies or a small cassette recorder.
It's also subject to humidity changes, to heat, and to shock
(like being dropped). So it's fairly fragile.

Dynamic mikes, on the other hand, are rugged. You can't
pound nails with them, but an accidental drop probably won't
destroy them. It may, but it probably won't. They respond to
frequencies in a particular way, though. They pick up low notes
from all around them, but high notes will only be picked up
from one particular direction. If a dynamic mike were turned
slightly away from a soprano, you would lose much of the value
of her voice. A baritone would be fine though.

The ribbon mike can carry this one step further. For sound
sources close to the mike, bass notes are emphasized. All the
other frequencies are reproduced very well by ribbon mikes.
Sopranos and violins sound very good over a ribbon mike. So
do bass drums. But put an announcer with a thin voice close
to this mike, and the bass qualities get more emphasis than is
realistic. That, of course, can be an advantage to the guy with
the not-so-hot voice. Generally, though, the good fidelity of
these mikes is-their strong point. They are somewhat more
fragile than dynamic mikes, and if you have them outside, they
respond a lot more to wind noise. They are generally pretty
bulky mikes too.

Finally, we come to the condenser mikes. Their frequency
response is quite good, good enough that they are very popular
for accurate music recording. But they are fragile. They never
belong outside, and they should be protected from shocks and
bounces. But being careful is a small price to pay for their
accuracy.
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FIGURE 2.17 Omnidirectional pick-up pattern

I've made some reference to how microphones pick up
sounds—high notes from one direction only, bass notes em-
phasized from close in. The areas from which mikes pick up
sounds is another of their characteristics. This is referred to as
their pick-up pattern, and the basic patterns are named omni-
directional, bidirectional, cardiod, and unidirectional. If you
know a little Latin, the meaning of all these patterns will be
obvious. "Omni"” means “all,” so that pick-up pattern is from
all around the mike. Crystal and dynamic mikes often have this
pattern.

“Bi,” of course, means “two,” so these mikes pick up in
two directions, generally from directions opposite each other.
This is a common pattern for ribbon mikes.

“Cardiod” is related to the heart, so the pattern is heart-
shaped. Condenser and dynamic mikes often use this pattern.

Finally comes the “uni,” or “one" directional mike. Ribbon
and dynamic mikes can be unidirectional. If the mike is ex-

FIGURE 2.18 Bidirectional pattern
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FIGURE 2.19 Cardioid pattern

tremely unidirectional, it is sometimes called a shotgun mike
because it looks like a shotgun and has to be aimed right at
the person speaking in order to pick up the sounds. You prob-
ably have seen these long mikes at presidential news con-
ferences where one reporter is picked up from way back in
the crowd just by aiming the mike toward that specific location.
That's one advantage of a shotgun mike—you can pick up
someone from quite a ways away.

No one type of mike has a monopoly on a particular pick-up
pattern. Mikes can be built on various principles and with
various pick-up patterns so as to meet certain requirements.
On the other hand, not every type of mike can have every
pattern. A ribbon mike will inevitably lose fidelity as a person
walks around to the side of it and is then talking to the edge
and not the flat side of the ribbon. It can’t possibly move well

FIGURE 2.20 Unidirectional pattern
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with a voice from edge-on. That's why ribbon mikes are gen-
erally bidirectional; they work off both sides of the ribbon.

By knowing what setting you have, where people will be,
what other sounds will be around, whether some frequencies
need to be damped down or others emphasized, and whether
high demands of accuracy are essential, you can pick the mikes
or mike you need to use. You can tell people where to stand
and where to move. You can make someone seem a long way
off by having them “off mike.” Have a person stand at the edge
side of a ribbon mike when s/he starts talking, then move
around to the front side of the mike, and s/he can sound like
s/he is walking up from yards away when in reality s/he is
only moving a couple feet and is never any farther than a foot
away from the mike.

U Mikes generally are mounted somehow. We've all seen
speakers on a platform raising and lowering a mike stand; that's
one sort of mike support. A heavy base directly beneath a mike
is common for a desk support. The reporter's hand is the most
common support for the interview mike. In any case, all these
mikes have a cord running from them to a connection some-
where. In the studio, it's in the wall. Out in the field, the re-
porter's mike cord goes into the portable tape machine. This
cord can be disconnected from the wall or the tape machine.
Quite often it can be disconnected from the mike itself. One
end or the other of the connection will have a series of pins in
a metal sleeve. They are arranged in a particular pattern. Don't
try to cram together the cord and mike, or the cord and tape
machine. Look at the pattern of the pins and line them up with
the holes of the connection. When you are taking off the cord,
somewhere there is a tab to push or a slider to pull back. That
releases the tension on the connection and makes it very easy
to separate the two. Also, after you have pushed the tab or
slider, pull them apart by holding the metal sleeves. Don't
pull on the wires as that only pulls apart the connection inside
the sleeve and you're left with loose wires in one hand and the
still-connected sleeves in the other.

Sometimes, if you place two mikes of the same type fairly
close together, they will interact with each other and give you
a boomy, hollow sound. Using different mikes that don’t share
the same pick-up patterns or frequency characteristics will
eliminate the problem. So will moving the similar mikes farther
apart. Other problems you should rapidly learn to avoid come
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FIGURE 2.21 Connector and outlet

from the clowns who whistle into mikes, yell, or tap them with
pencils. These are all sudden, high-level sounds which cause
the diaphragms to move rapidly and extensively. And that can
tear them loose from their supports, thus destroying the mikes.
Mikes, with all their foibles, strengths, and problems, are
only one source of sound for the board. They may be basic in
that all other sources use them at the beginning, but by the
time we come to the board, we encounter the tapes and records
that were made using the mikes to pick up the sound. So as far
as we are concerned, mikes are only one of our sound sources.
There are others—records for example. Records are too
familiar for me to need to say anything about them. You
probably handle records regularly. But there is an aspect of the
equipment that goes with records that we need to talk about.

TURNTABLES

Go put on a record, then come back and read this.

You just dealt with a turntable, and I'm sure it was a very
familiar experience. You put a record on it and turned some
sort of switch. That one switch may have started the record
turning and at the same time started the tone arm over toward
the first grooves. Or it may simply have started the record
turning, leaving it up to you to place the tone arm on the record.
The latter method is what you'll encounter in a broadcast studio.
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The gear will be familiar, but with some few extra considera-
tions to keep in mind.

For example, you'll never find a changer in a broadcast
studio. The turntables there handle one record at a time, not
a stack. The station’s concern is double—both the quality and
the durability of its equipment. With a changer, the tone arm
has to accomodate differing heights. With one record, the arm
may slant down a bit. With five, it may be tilted up. All this
changes the geometry back at its pivot point. That can cause
a lot of design problems, so it's simpler just to figure on one
record at a time. That way, the arm always plays at the same
angle. With fewer problems, fewer considerations have to be
taken into account, and hence the design can be simpler. A
simpler design means fewer problems with the equipment. Re-
member, this equipment is going to be in use in some stations
as much as twenty-four-hours-a-day, seven-days-a-week. It has
to be rugged and reliable. So one record at a time, and a tone
arm you place on yourself, not some system that moves it over
for you. Basic.

But an equally important consideration is the quality of the
sound. Broadcasters know their signal gets degraded (their
word) by passing through even the finest of equipment. Think
of it this way. Take a perfectly clear piece of glass and put it
between you and some object. You can still see the object
plainly. Now add another pane of glass. And another. And an-
other. And another. As you go on with this process, the object
remains visible, but it does get dimmer and dimmer. Even the
most transparent glass affects the "transmission’ of sight. So
the broadcaster figures the same way. S/he therefore tries to
put out the best signal possible at every point in the system.
As with any reach toward perfection, it's ultimately the little
things that count.

So with the studio turntable and tone arm, you'll be dealing
with a familiar piece of equipment, but one you'll probably have
to regard a bit more carefuly in ways that may seem minor.
But those are the little things that matter. Obviously, you'll
want to be careful of the needle, or stylus, to see it doesn't
get hit or dropped which might chip it or break it off. But don't
do something like running a fingertip over it to see if you have
sound. That puts a lot more force on it than even the loudest
passage of music. It also leaves a deposit of oil which will
then be transferred to the grooves of the record. You also have
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to be careful when you cue up a record—but more of that
later on.

The turntable itself may seem like there’'s nothing you can
do to hurt it. You either turn it off or on and that's it—but not
quite. You can select one of three speeds (generally) at which
it can run. Or you can leave it in neutral with the engine
running, much like a car. It's getting into the right gear that's
the problem. Think of the turntable as a wheel. Inside the rim of
this wheel is a group of three smaller wheels. Depending on
what speed you pick, one of these three wheels will be put in
contact with the rim of this turntable-wheel. As the smaller
wheel turns, the rim turns with it, thus giving you the speed
you want. Now suppose the rim is sitting motionless but the
engine is running. That means the three little wheels are all
turning but not touching the rim. If you pop the turntable into
a speed, one of the wheels will be put up against the rim. As
with any moving object and stationary object, when they first
meet, something slips. That means you wear a bit of the rubber
off the little wheel (which is usually rubber covered) as it
slides on the rim at first. So put the turntable in gear before
you turn on the engine. Don't waste the durability this equip-
ment is built for.

When you're through with the turntable, don't just turn it
off. Put it in neutral so the little wheels aren’t touching the rim.
If you leave a wheel pressing against the rim, this can eventually
cause flat spots on the wheel. The rubber gives, but the metal
of the rim doesn’t. So leaving rubber pressed against metal
causes flat spots. That can cause an uneven turning of the
turntable as the little wheel goes from flat, to round, to flat.
Think about how smooth your car ride would be if your tires
were square—an extreme example of flat spots—rather than
round. That's the idea of what can happen with a turntable.

Now let's get back to cueing a record. You want to be able
to start exactly at the beginning of the music. But since the
first few grooves are silent, how do you get beyond them? Put
the turntable slider down into cue, turn up the cue monitor loud
enough, put the tone arm on the record, put the turntable in
gear, and start the motor. The record starts to turn, but there
is no sound yet. As soon as you hear the first sound, flip the
turntable into neutral and stop the turning of the record with
your free hand. Do this gently so the stylus doesn’t pop out of
that groove. You're very close to the first sound, but not
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exactly there. Since the turntable is in neutral, you can spin it
backward. Do that until you don’t hear any sound at all. When
you think you are sitting on the first sound, and you can rotate
the turntable back and forth to make sure, then go on back
about one-third of a turn for a 33, a half turn for a 45, or a full
turn for a 78. Turn the motor off and put the turntable in gear.
Your record is now cued, ready to start on the first sound. But,
you say, you're back from that first sound a little way. Yes, be-
cause the turntable won’t instantly come up to speed when you
start it. If you were resting on the first sound and started the
turnable, you would get a "wow,"” a kind of wobbly, low-pitched
sound that builds up to the proper pitch as the record gets up to
speed. To avoid this, you give a bit of silence at the beginning
so everything is up to speed by the time the sound is reached.
The silence only lasts for a,split-second anyway.

There are two ways to start a record once it's been cued.
Move the slider up out of cue, turn the motor on; and since the
turntable is in gear and ready, it will come up to speed and
hit the music almost immediately. But some people believe
they can shorten that “almost’” by another method. With one
hand, they gently lift the record by pressing an edge up a bit.
The record is now off, but infinitesimally off, the turntable at one
point. With the other hand, they start the motor. The turntable
starts turning, but under the raised record. Yes, it does rub a
bit on the record, but the record is tougher than the surface of
the turntable, so nothing is hurt. The turntable is now up to
speed, so to start the record they just release their hold. The
record drops on a spinning surface and almost immediately
starts turning at the same speed. It slips a bit at first, which
causes a bit of a delay, but these people feel this delay is
shorter than waiting for the whole thing, turntable included, to
get up to speed. So they don't have to turn back quite so far
when they are cueing up records. This method, for obvious
reasons, is referred to as a slip cue. Try both ways and see what
you think.

Now that I've told you all that, let me tell you that some-
times you can't cue a record at all. You have to be content
with a bit of silence before each record. The reason goes back
to those little differences that make for better quality. If you
are working in a stereo set-up, the stylus and the cartridge it's
in are more delicate than they are in mono. The reason is the
record groove the stylus runs in. For mono, both sides of the
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FIGURE 2.22 A magnified view of a quad disc groove. The smali
waves give third and fourth channel information; the major sidewall
movements give stereo information.

groove are the same; as one side waves left, so does the other
side. The stylus has to respond to this leftward wave and
nothing more. But in stereo, the sides may be doing opposite
things. The left side may be a singer's voice and may wave to
the right. Meanwhile, the right side may be the orchestra and
at that point may wave to the left. So the stylus has to move
in opposite directions on its opposite sides. To pull off that
trick, it has to be in an extremely flexible mounting and free
to move a lot. If you try rotating a record backward under a
stereo stylus, the poor thing will try to follow, but will just
end up bending back its fragile support. Suddenly your stereo
stylus is crumpled and angled wrong to play. So with a stereo
pick-up, you just have to put the tone arm at the first of the
record and suffer through the little bit of silence. Always check,
then, to see if your stylus and cartridge are mono or stereo.
Ask an engineer, the production manager, or the program
director. But check first.

If you don’'t want the silence, you may want to record the
music on tape, and edit it down to the first sound. Therefore,
our next concern is with the various kinds of tape recorders.
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TAPE RECORDERS

How do you get sound out of rust and plastic? That, essentially,
is what audio tape is. That ribbon of thin plastic, generally
one-quarter-inch wide, is covered with rust. Rust is, as you
know, oxidized iron, and the particles of iron, even though
they are oxidized, can still be moved by a magnet. That's the
secret. Each particle of iron oxide can point in a particular
direction—up-and-down or back-and-forth or in any position in
between. When you get a whole bunch of these particles to-
gether, as on a piece of audio tape, a magnet can cause them
to move around in all sorts of patterns. If that magnet is an
electromagnet, it can be made magnetic or nonmagnetic by
turning its current on or off. So by varying the electricity going
to the electromagnet, you can vary the patterns made in the
iron oxide particles. Now, if you can convert sound into varying
amounts of electricity, you can use an electromagnet to create
patterns in iron oxide. Those patterns exactly represent the
varying amounts of electricity from the sound but in a perma-
nent record on the tape. Now reverse the process. Use the
patterns in the oxide particles to make the electromagnet
give off varying amounts of electricity and convert these vary-
ing amounts back into sound and you get back to where you
started. A tape recorder is the machine we use to do this
process in both directions. It feeds varying amounts of elec-
tricity to the electromagent when it’s recording, and it picks up
varying amounts of electricity when it's playing back. The con-
version of sound to electricity, or electricity to sound, is the
same process we talked about when we discussed mikes, so |
won't rehash that here. However, there's one other thing the
tape recorder has to do, and it is so obvious you may tend to
overlook it. The tape has to be moved past the electromagnet.
Obviously you can’t have everything happening at one spot on
the tape or you wouldn’t hear anything useful. So you have a
tape transport of some sort, which is a way to transport the
tape in a continuous run past the electromagnet. For a tape
deck, the tape runs from one reel to another. For a cartridge
machine, the tape runs from the inside of a spool to the outside.
For a cassette, the tape runs from one hub to another—the
same idea as for reel tape. In any case, it gets moved past an
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electromagnet, referred to as the head. Let’'s talk of the reel-to-
reel set-up first.

On the left is a reel holding the blank tape. That's called
the feed reel. On the right is the take-up reel, and its function
is obvious. The tape goes in a shallow curve down between
the two reels and thus against a series of heads, and between
a roller and a capstan. This roller and capstan squeeze against
the tape and, depending on how fast they turn, pull the tape
past the heads at 15 inches per second (ips) or 7' inches per
second, or even slower. Generally, broadcast operations use
15 ips, occasionally 714, almost never 334, and never 17. Home
recorders, on the other hand, often do not have a 15 ips speed.
Whatever the speed, the roller and capstan pull the tape past
the heads. Even if the tape is not on a take-up reel, it gets
pulled past the heads and will then just spill out on the floor,
but at least it will be pulled past the heads at the proper
speed.

Assume, though, you do have a take-up reel and you are
running at 15 ips. The tape, coming from between the capstan

FIGURE 2.23 A reei-to-reel audio tape machine
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and roller, goes around an idler arm before it goes onto the
take-up reel. This arm will fall down unless the tape holds it
up. So as long as tape is going from the feed to the take-up
reel, the idler arm can be held up. What happens when it does
fall? The machine shuts off. So when you get to the end of
the tape, even if you do nothing yourself, the machine stops.
If the tape should break while it's playing, that too lets the
idler arm down and the machine stops. If that happens on the
air, you may have to keep the tape playing regardless. Hold the
idler arm up with your finger, and the machine starts playing
instantly. You will also instantly be back on the air, but the tape
will be piling up on the floor. Let it. You can take care of it later,
but do it gently; don't fold it or crease it or mash it. Also,
clean it.

Now, what about the heads? Generally, there are three.
Think about what you want done with the tape. First you want
to make sure nothing else is on the tape, so you won't be re-
cording over other sounds. So the first head is an erase head,
and its only function is to remove all sounds from the tape by
putting all the oxide particles back in one pattern (all up-and-
down or all back-and-forth, etc). Next, you want to put some
sound on the tape. So the next head is the record head, and all
it does is feed in the varying amounts of electricity and hence
the varying amounts of magnetism. Third, you want to hear
what you've recorded, so the third head does nothing other than
play back the material now on the tape. The three heads are
always in this order—erase, record, playback, or ERP. Some-
times, a tape deck will combine the record and playback
functions in one head. That's especially true on home ma-
chines but is very seldom true on broadcast machines. With
separate record and playback heads, you can listen to the
recording almost at the same time it's being made. Quite often
a broadcast tape deck has a circuit connected to a headset and
gives the playback head only. That way, you can put a record on
the turntable, start recording it on the tape deck, and listen on
the headset for any problems you might not have anticipated.
It's an instant check on the quality of the recording. But be-
cause the record and playback heads are separated by a bit of
space, the sound from the disc and the sound from the tape
will not be precisely together. The disc, of course, will come
first, as that's what is going into the record head. Then it
passes to the playback head, and so a split second later, you
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hear it over the headset. Suppose you have two tape decks.
You set up both to record, but one you set up to record from
the turntable and the other you set up to record from the output
of the board. Now feed the playback of the first tape deck back
into the board. What you'll now have going in to the second
tape deck is the turntable, and a split second later, the same
sound from the playback of the first tape deck. So you get an
echo effect. Another gimmick on some tape decks is a switch
to kill the effect of the erase head. That allows you to record
over something already on the tape, so you get what's called
sound-on-sound.

Just how do you go about making a recording, even a simple
one? It's easy. The tape deck has a VU meter. As your sound
source plays a record, for example, set the tape deck VU meter
and the board VU meter so they read the same. You do this by
adjusting the slider on the board for the sound source and the
pot or slider on the tape deck for the VU meter. Then check to
see you have turned the speed indicator to the one you want.
Somewhere you may also find a switch which says “record-
playback.” Put it, of course, on “record.” If you find no such
switch, you will undoubtedly find a button which says “record.”
But if you push it, it won't stay down. Even if you had a switch
which you turned to “record,” you wouldn‘t be ready to record.
You will have to do two things at once to get the tape deck
going. This is a safety measure so you don't accidentally go
into record when you don't mean to. Once you start to record,
the erase head will take off whatever else is on the tape, and
you don't want accidentally to erase the only copy of something
important. So if you have a switch turned to ‘‘record,” you will
still have a button somewhere to hold down as you turn another
switch to “play,” or punch a button marked “play.” The tape
deck will start going, and it will be recording. Also, somewhere
on it a red light will come on to show it is indeed recording.
With all these warnings, it's hard to accidentally erase a tape,
but you may do it someday anyway. What can | say except
you'll hate yourself?

Obviously, the easy thing is to start the tape deck record-
ing, then turn on the turntable. You'll get a little silence at the
head of the tape, but you can take care of that later. Just re-
member, when you are recording, have the key to the tape deck
turned off. Otherwise, the signal will be taken off the deck, fed
to the board, which feeds it back to the deck, which feeds it
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back to the board, and so on. We're back to the feedback cycle.
That will ruin your recording.

But what of playback? That's easier yet. If the deck has that
“record—playback’ switch, put it in playback. Open the key for
the deck, push the slider up, and punch the deck’'s play button
or turn the deck’s start switch. Watch the VU meter on the
board, and you have whatever is recorded on the tape. To cue
up to the first of the sound, go either to the cue or audition
positions on the tape deck’s switches on the board. Then start
the tape rolling. As soon as you hear the first sound, hit the stop
button. Now with one hand on each reel, rotate them back and
forth. You can hear a low growl of sound as opposed to the
silence. Set the tape at the first note of the growl, or just
a hair before if your machine takes any time to get up to speed.
Now set the key in “program’ and the slider at the right level,
and you are cued and ready to go. :

One other detail. The feed and take-up reels should be the
same size. Big, medium, and small reels all have different-
sized hubs, so the tensions can change on the tape as it goes
from a small hub to a large one. If you are in fast forward or
reverse and stop the tape, the changing tensions can stretch or
even break the tape. So always use the same size. Also, be
sure to put stops of some sort on the reels. Stops are the
rubber or metal clamps that slip over the center spindle of the
deck to hold the reel on. They keep the reels from wobbling
up and down (or in and out) when you use fast forward or
reverse. And that, obviously, helps to prevent the tape from
being damaged. Tape decks, which can be mounted either
horizontally or vertically, are better off with stops.

A second sort of tape player is the cartridge machine, or
cart machine for short. These tape players very seldom have an
erase head, so you have to bring a clean cart to them. Every
broadcast operation will have a large electromagnet some-
where which you can use to bulk tape. That simply means to
erase all at once, or in bulk, all the material on the tape, in-
stead of a piece at a time the way an erase head does. You
turn it on, the electricity creates a strong magnetic field, you
bring the tape to it, you take the tape away, and you turn it off.
Now all the particles are aligned the same way. Be sure you
take the tape away before you turn it off, because when the
electricity is turned off, the magnetic field collapses and shifts
in differing directions. So the tape picks up low-level, random
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FIGURE 2.24 An audio cartridge record-playback machine

noise which will sound like a hissing noise on the tape. Other
things cause hiss too, but this is one source of a small bit of it.
Also, beware of having other things sitting near the bulker that
you don't want erased or magnetized, such as other tapes,
watches, etc. This erasing process is also called degaussing, in
honor of Karl Friedrich Gauss, who worked a lot with mag-
netism. So, now that you know how to bulk or degauss a cart,
let's get back to the cart machine.

The cart machine is a simple device, having generally only
an off-on switch, a stop button, a start button, and a record
button. Somewhere also will be a VU meter and a slider to
adjust it. To record with the cart machine, put the cart in.
Slide it in flat and up against the right-hand edge of the open-
ing. Don’t slam it in because the heads are at the end of the
slot, and if carts keep getting slammed into them, they slip
backward a bit and eventually can’t maintain contact with the
tape. Then you get no sound. So slide it in easy. Flip the off-on
switch to "on.” Start your sound source and set the board and
cart machine VU meters to the same level. Then cue up your
sound source. Push the cart machine record and start buttons
together and start the sound source at the same time. You're
now recording. At the end of the sound, push the stop button.
Then push the start button only. This makes the cart play
around to the beginning again, but it doesn't record anything.
As with the tape deck, you must be sure the cart machine key
on the board is off while you are recording, or you'll get feed-
back.

To hear what you've recorded, open the key on the board,
push the slider up, and push the machine's start button. What-
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ever you recorded will play back, and at the end, the cart will
keep on running until it comes back to the beginning. When-
ever you start recording on a cart, the machine will auto-
matically put an inaudible tone on the tape which tells the
machine where the start is. Sometimes, if you start the cart
and music exactly together, a bit of music gets on before the
start cue. Then, when the cart recycles, you will hear a note
or two of music before the cart stops. To avoid this, start the
cart and then start the music. The difference can quite literally
be less than a second, but you will avoid that extra beep of
sound as the cart recues. Generally, you never push the stop
button after a cart has started to play; you let it go around till
it recues, so the cart is always ready to go. But if it's the
wrong cart, or if you need the machine for another cart right
away, don't hesitate to stop a cart and remove it. Just be very
sure you later put the cart back in and start it so it can get
around to the beginning again.

Carts seem to lock into the slot once they are pushed all
the way in. That is, you can't pull them straight out. To remove
one, put your fingers underneath, lift up, and slide it out. The
lifting up releases the catch, and it takes no force at all.

Always label a cart when you record on it. Don't rely on
your memory, as all carts look alike. A stick-on label on the

FIGURE 2.25 An audio cartridge. The tape comes off the hub at the
center, runs left to right across the front, and returns to the outside
of the reel.
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end, not on the top or bottom, is common, but every so often
stop to peel off the accumulated seventeen or so labels which
have been put on top of each other. | say not on the top or
bottom because some machines use the top or bottom surfaces
to hold the cart in alignment with the heads. If labels are there,
everything is thrown off. Besides, a label on the top or bottom
can't be read while the cart is in the machine, and sometimes
you need to so you can figure out what happens next.

The final form of tape machine you will encounter is the
cassette player-recorder. Like the cart machine, it accom-
modates a box containing the audio tape. The difference is that
the tape runs in one direction and stops. It doesn't recue. You
have to turn the cassette over to get more sound, and playing
through on the second side automatically gets you back to
the beginning of sound for side one. There are variations of
this form which move the playback heads and automatically
cause the tape to start running in the other direction so you
don't physically have to turn the cassette over. These varia-
tions are most common in the tape machines we see in cars
or in some home players. But most broadcasters deal with the
sort which requires taking the cassette out. That's because the
machine is primarily used by reporters out getting interviews.
A cassette recorder and microphone are about the size of a
couple large books and weigh about the same. The recorder
is so perfectly portable that interviews and on-the-spot record-
ings become a snap. Once the recording is done, the cassette
can be played back through a cassette playback unit per-
manently wired into the board, or on a unit put into the board
through the patch panel. But more about the patch panel
later on.

Cassette recordings are becoming more and more commonly
used by stations as the quality of the sound improves. The
tape in a cassette machine is only one-eighth inch as compared
to the one-quarter inch of other systems, so for a long time
everyone assumed the sound quality couldn't be as good. But
engineers labored away among their wires and IC's and came
up with eight tracks on one-eighth inch that sound fantastic.
Now music recorded on cassettes is comparable in fidelity to
music recorded any other way. So more and more broadcasters
are using cassettes as a music source for their boards. This,
of course, does not invalidate the uses of cassette recordings
in news. That's still fast, easy, and of excellent fidelity.
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1 — LEFT
2
3 — RIGHT
4
FIGURE 2.26 Audio tape tracks—first direction

tape

What of the tape itself, now that we have talked of the machines
it plays on? It's generally only one-quarter inch wide, but it
can have a lot of information on it. In most broadcast operations,
you encounter full-track or half-track recordings. Here's what
that means. For full track, the entire width of the tape, all
one-quarter inch of it, is devoted to a single output from the
board. That one output may be as complex as a symphony
orchestra, but it's still only one output. For stereo, you need
two outputs, a left and a right channel. So broadasters go to
half-track recordings. The left channel is put on one-half of
the tape and the right channel on the other. Stereo playback
still plays the whole tape width, but half goes to one side,
half to the other. Most home recorders work with even less
width. They are quartertrack machines and work like this.
Imagine the four-quarter tracks as numbered 1, 2, 3, and 4 from
the top down. Tracks 1 and 3 will have the left and right in-
formation on them. At the end of the tape, when you turn it
over, track 4 is now highest so tracks 4 and 2 get the left and
right information going back the other way. What would happen
if you took this tape to a broadcast operation? Those machines
would play the whole width and get some music running

v — LEFT
IHOH =— ¢
¢ — RIGHT
1431 =—— |
FIGURE 2.27 Audio tape tracks—second direction




2 - The Radio Studio 155

backwards. So you generally can't record at home and use the
recording in a broadcast studio. You can, however, if your
tape is clean and you only record in one direction. But your
equipment had better be good, or all the flaws will show up.

You can also cut this tape and add in bits of music or
take out bits of bad or unwanted sound. You judge where you
want to cut by playing the tape, and at the particular sound you
want to eliminate, you stop the tape. See where the tape is
on the playback head, pick it up and place it on another surface,
and mark that spot with a grease pencil. Then thread it up
again and go on playing till you get to the end of the part you
want to remove. Again, stop the machine, see where the tape
is, remove it, and mark it. Now, with a sharp razor blade and a
metal block called an edit-all, fit the tape in the groove in the
block. It's exactly one-quarter-inch wide. Put the grease mark
right over the narrow slanted slit in the block and cut the
tape by pulling the razor blade through the slit. Do the same
at the first grease mark. Remove the middle piece of tape,
bring the two ends together (and they fit because they were
cut on the same slant), and tape them together with a special
tape called splicing tape. Then use the razor blade to cut off the
edge of the splicing tape. Cut slightly wasp-waisted at the
spliced point so the sticky stuff of the tape won't rub against
parts of the tape deck. Now, when you play the tape, the un-

FIGURE 2.28 Editing block
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FIGURE 2.29 Spliced audio tape

wanted part will be gone. You can get good enough at this to
eliminate one sound of one letter of one word if you want.
Tape editing is a real art and can be undetectable if carefully
done.

Be careful with tape. Don't store it near electrical motors,
because they generate electrical fields which can upset the
particles. Keep it in boxes so it stays clean. Keep it cool, as
heat can make it brittle. Label the boxes so you know what's
on the tape. Also, if you don't play a tape very often, rewind
it at least once a year. This is because the particles will in-
fluence those close either above or below them and will move
them somewhat. This could produce a faint echo of sound one
layer up or down. Rewinding once a year moves everything
around enough to destroy such “print-through’ patterns. Carts,
because of their constant reuse, seldom face this problem.

You'll get a lot of tapes sent in to the station, some with
commercials, some with jingles, some with just plain music.
These can come in on carts, cassettes, or reel-to-reel. The reel
tape is the most common. Take the case of jingles. Your
station management may buy a package of jingles from a com-
pany specializing in the creation of ID’s, show themes, stingers
(the short music bursts used for emphasis) and any number of
other specialized music needs. All these jingles arrive on one
tape. You'll want to dub these over to separate carts, one for
each jingle, so you can identify the particular one you want and
play just it without having to search through that whole tape
of jingles. The same is true with commercials. You may get a
tape with four or five commercials on it. Perhaps each one is
to play for a week, followed the next week by the next one on
the tape. A dub of each one over to a cart makes each one in-
stantly available to you. Some stations even transfer all the
songs they play over to carts just for convenience. Besides,
all this dubbing eliminates wear on the original source. Records
wear out, tapes played often can get broken or creased. If you
are dealing with a dub and something happens, you can always
go back to the original and start all over again. Besides, the
prerecorded material you get in is at all sorts of different sound
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levels. One tape may be very loud at a slider setting of 6,
another very low. If most of your program sources sound about
right at 6, dubbing the prerecorded material over to carts at the
right level for you gets everything back near your standard
of 6. Of course not everything will be exactly right at 6, but
they can come close, and that's handy.

PATCH PANEL

Now let's get back to the board itself.

Just because the fifth slider from the left is labeled “TT2"
doesn’t mean it must always control turntable two. Sure it's
possible to get inside the board and rewire so that suddenly
tape deck one comes through there. That's a long-term change
though, and there is a way to make a short-term change. It's
called a patch panel.

Somewhere near the board you will find a series of holes.
They come in pairs and there are generally two pairs for every
function of the board, plus a couple more. A device called a
patch cord will fit in a pair from either end.

Suppose you take a patch cord and put one end in the pair
of holes on the top, or output, row for tape deck one and put
the other end in the lower, or input, row for turntable one. Now
when you flip the switch for turntable one and move the slider
up, you will hear the tape deck, plus the turntable. Here's the
story. A patch panel has the material from each slider going
to it. By plugging into the output section, you can take the
sound out of the patch panel. Then, with the other end of the
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FIGURE 2.31 Patch cord

cord, you can put the material into the panel by going into any
of the input pairs. So if you have music playing on tape deck
one, you can take it out of the patch panel, and hence out of
the board, and put it in anywhere you want it. That includes
putting it into something other than the board if you want.

Suppose you have two tapes on open reels and you want
them mixed to another tape. You can take the output of tape
deck one and put it into tape deck two, thus getting both
sounds together. But how do you record now, since both tape
decks are in use? You take the output of tape deck two, now
both sounds, and put it directly into another tape deck which
is not connected to the board. Most tape decks have an input
jack, and that's what you plug into. Quite often, this input jack
is a single, not a pair. That's OK, though, because patch cords
come in a single-double form.

Or suppose you have a tape you want to play on the air but
all the machines are going to be in use for the production. You
can patch in an outside tape recorder by use of a single-double
plug going from the output jack of the tape recorder to the input
pair of whatever slider you choose.

There are other uses too. Often on a board you will have
several things coming through one slider. Generally they are
things you don't often need together, like a network feed line
and a supplementary studio tie-in. But someday you're bound
to need both simultaneously. The patch panel will have a
pair for each, so take a cord and put one of the two into
another slider. Say slider ten has a five-position selector switch
above it, the net is position one and the other studio is posi-
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FIGURE 2.32 Double-single patch cord

tion two. Put a patch cord into the other studio pair on the
panel and go into the input for slider nine. Set the selector
switch on slider ten for one and you can now get the two
things separately, as you would any other two separate sources.

Suppose, just before air time, you check one of the mikes
in your studio and you get nothing. You check the mike itself
and it's fine, but to check it you had to move a mike you knew
was working because all your mike outlets are in use. In other
words, it looks like the circuit in the board is dead, since the
mike works elsewhere. Go ahead and plug it in the nonworking
circuit and patch out of it to some other position on the board.
You should, then, get something from the mike. If you don't,
the fault is between the plug in the studio and the board, and
that can't be fixed before air time, so find a way to fake it
through the show. That happens rarely, though, so the patch
can become an emergency first-aid measure.
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FIGURE 2.33 Patched channels
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You may also want to move some things around so as to
get all the sliders for a particular show bunched in a row
instead of strung out all down the board. A few patches can
line you up in sliders 1, 2, 3, 4, and 5, which can be a blessing
in a complex show.

The major problem you have to watch for is a difference
of levels. Generally when you move the sound from one slider
to another, it's because the slider you move to is not being
used for anything else. But if you are running two sounds
together on one position, remember that you can’t adjust their
sound levels individually. If you change one, you change both.
So if one source has a high level and the other a low one, you've
got problems. In that case, a patch gives you a problem instead
of solving one. Figure out another way to do it.

That covers all the pieces of equipment you have to deal
with. Now you need to know what you're going to be doing.
Again, scripts become your guide. They are the written form
of somebody’'s ideas on what should come out of that board
you can now manipulate. So let's talk about scripts.

RADIO SCRIPTS

The heading on a radio script should give you instant informa-
tion about whether or not you've picked up the right script.
If you're looking for the script for the sixty-second commercial
for Sunshine Soap, you should expect to find a listing of the
time and the product on top of the first page. Because the
sponsor's name can be different from the product's name,
you'll also see the sponsor's name there. Other information
may be there as well, like the particular show the script is to
be used for (if it is limited to one show), perhaps the date
when it was written, and whatever else the writer, agency, or
station finds relevant. So the heading might be something
like this:

Sponsor: Gilding Co.
Product: Sunshine Soap
Length: :60

Program: 1 Dream of Tomorrow
Date: 30 February 1977
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Below that, centered on the page, is the indication of who is
reading. This goes in all capital letters, as does all material
not to be read.

ANNCR.

Baby your skin with Sunshine . . .

But suppose there is to be music under the announcer’s voice
throughout the spot. That sort of notice goes in the body of
the copy, but in all caps.

ANNCR.

(MUSIC: ET "SYMPHONY IN GREEN," SIDE 1, CUT 4.
MUSIC UNDER.)
Baby your skin with Sunshine . . . .

“ET" stands for electrical transcription and refers to what you
normally call a record. Any directions other than the name of
the reader go in the body of the copy in all caps. If, for example,
the announcer is supposed to read (SINCERELY), that's the
way it appears in the copy. Sound effects (WIND), sounds from
unknown sources (MUFFLED LAUGHTER), and any other such
information intended to create a real situation go in the body
of the copy in caps. Some people use a system of single under-
lines for music cues (MUSIC: ET, “"SYMPHONY. . .") and double
underlines for sound effects (WIND). Such signals do make the
various segments stand out more clearly and can be a great
help to the harrassed board engineer trying to skim through a
script to see what s/he has to have ready.

At the end of our Sunshine spot, the announcer finishes and
the music stops. You needn’t go through naming the piece of
music again. Just put (MUSIC OUT). Or if you specifically want
the music to slowly disappear, put (FADE MUSIC OUT). At the
bottom of the first page, the second page, and so on up to the
last page, put (MORE) centered on the page so the reader
knows to go on. At the top of the second and third and sub-
sequent pages, put the title, like “Sunshine Soap” or “"Murder
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in the Night,” and the page number. When you do finally come
to the end, put some symbols like -0- or # # # # # or even -30-
to show there are no other pages. The -30- is most common in
newspaper work, but it shows up in broadcasting too, gen-
erally from people who started out on papers.

Don't divide words at the ends of lines. Don't break in
the middle of a sentence at the bottom of a page. Even if you
end up with a lot of empty space at the end of a line or page,
keep the units together. The reason is that people reading are
often on “automatic pilot” as far as the words are concerned.
Their thought is on breath control, the emotion they are putting
into their voices, on maintaining an accent for their characters,
or on some such other point. If a break comes, that may upset
both their rhythm and concentration, thus making them sound
bad. Since the air sound is your main concern, you don't want
that. So keep the script direct and easy and don't break words
or sentences.

Besides the script, another essential in knowing what to
do and when is the station log.

THE RADIO LOG

The only way a jock or an engineer knows what is supposed to
be on the air is by looking at the log. There, all typed up, is a
listing of times when programs start or spots run, numbers
for which carts have which commercials, indications of whether
a spot is a commercial or a public service announcement, and
so on. For each day of the week, the traffic department turns
out this guide to the day’'s programming. Certain basic things
have to go on this log, so let's take a look.

First, obviously, has to be the title of what's running. This
is something like the “Johnny Michaels Show,” or “Music
from Latvia.” Next, and equally important, is the time it starts.
So the log starts out looking something like this:

8:30:00 Music from Latvia

Now, we need to know if the show is being done live or if it's
all on tape. So somewhere there will be a column which tells
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you “Live” (sometimes ““Studio’’) or “tape #47." Within the
show will be commercials and public service announcements,
all of which can come at varying times; these too will be
identified as live or tape.

8:30:00 Music from Latvia Tape #47
Winfield Dodge Live
A & M Supermarkets Cart #39
Latvian Club Tape #17

If the station runs on a particular format, with certain events
always happening at certain times, like a three-minute song
followed by eight seconds of the jock talking followed by a
minute commercial, it would be possible to list the exact times
each of these three spots should run. Otherwise, the time
column will be left blank. Speaking of time, how do you know
how long each of the spots is? There will be a column headed
“Length” to list just exactly that. You'll also want to know
which spots are commercials and which are public service
announcements; another column will tell you that.

8:30:00 Music from

Latvia Tape #47 28:37 Ent.
Winfield Dodge Live 230 CA
A& M

Supermarkets Cart #39 :60 CA
Latvian Club Tape #17 :30 PSA

Now comes the problem of telling just when within the show
(assuming you're not on the tight three-minute—eight-second-
one-minute type format) the breaks will come for these spots.
When the show was originally taped, the people knew they had
to break first for :30, then for :60, and so on. By checking the
clock, they could record how far into the show the first break
came, the second break, and so forth. This listing will be pro-
vided to the jock and the engineer on a separate run-down
sheet. Sometimes it is included on the log, but most often
it's separate. Now what happens at the end of the show? We
know it will come out at 8:58:27 because that's the time it
started plus the length listed on the log. So we'll have this:
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Latvian Club Tape #17 :30 PSA

8:58:27 Joan's Boutique Cart #103 :30 CA
8:58:57 Lyric Theater Live :10 CA
8:59:07 Beef & Bird

Restaurant Cart #88 :30 CA
8:59:37 Jones Insurance Cart #114 :20 CA
8:59:57 1D Live :03 ID
9:00:00 Johnny Michaels Live 2:58:30 Ent.

Show

The “Ent.” is one possible abbreviation to indicate an enter-
tainment show; "Var."” for variety is another example. But back
to the station break.

We can see that once the Latvian show ends, we go to a
series of commercials, an ID, and into the next show, which
is a live jock doing his three-hour shift. The only other
essential for the log is a space to show when items actually
did get on and off. Machines and people being what they are,
errors will happen and sometimes everything gets on late
(rarely early). So somewhere will be two columns labelled
“Time On” and “Time Off.”

8:59:57 ID Live :03 ID 8:59:58 9:00:04

The jock was just a bit late, and said a bit more than normal
going into the next show. No harm is done, of course, and
probably the station got a little extra hype for the *“Johnny
Michaels Show."

If something screws up so badly a spot is missed alto-
gether, the jock may run it later in his show, in his next break
(if he's not on a tight format); or if it was supposed to be in a
station break, the jock may run it within his show at the first
break. Some stations do this as a matter of policy, some don't.
Running a spot again to make up for one that was missed is
called giving a make-good. Because some sponsors buy very
specific times, make-goods aren’t given as a matter of policy
until they are checked out with traffic. If a sponsor is buying a
general time period though (between 8 P.M. and 10 P.M., say),
then a make-good given at the next break is perfectly acceptable.
If a station is totally sold up and only runs a certain nhumber of
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spots per break, make-goods are impossible. There is no room
for them. So the missed spot gets reported on a discrepancy
report (a daily listing of all the errors of the broadcast day},
and the traffic department will, the next day, see the report
and reschedule the spot in an appropriate time.

Someone is always designated as the official keeper of the
log. This may be the jock on the air, the engineer on the board,
or even a transmitter engineer. But for both radio and tele-
vision, someone has to be responsible for checking off the
events as they happen, and recording the time they run. Then,
when the shift ends, s/he signs the log. This makes the log
an official document which can be used to prove the spots did
run and the sponsors can be billed for them, and to prove to
the FCC what the station actually does with its air time.

But logs and scripts and equipment are of no use to anyone
without a person to put them all to work. Somebody has to come
into the control room and put everything together into a
smooth, finished show. That someone can be the promotion
manager or program director, or even the jock, but whoever
it is, let's call that person a radio producer, because s/he
actually produces the air product, be it commercial, drama, or
news.

THE RADIO PRODUCER

Radio’s chief advantage over television is the human mind. As
Stan Freberg once said, “Television expands your mind, but
only up to 21 inches.” If radio wants to move from the Taj
Mahal to New York's Empire State Building, some Indian music
and the right accent on the announcer can be followed by some
taxis beeping and a different accent, and the move is accom-
plished. In television, you may have a problem as complex as
flying the film crew and actors to India for a day or two, and
then to New York to finish up. A radio producer, then, by being
aware of the differences in sound, can create an entire world
in the listener’'s mind.

That means that when you are sitting at the board, you can
create almost any part of human existence if you use the right
inputs. If you are doing something as simple as a :30 spot for
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a local bank, you will want different sound effects than for a
:30 for the local supermarket chain. Even if the bank is trying
to convey a new, fresh image, they don’t want nervous, agitated
music in their spots. They are selling a sense of security as well,
and nervousness certainly doesn’t lead to security.

Suppose you are making a spot for an airline to run during
the winter in the northeastern states, and the pitch is to fiy
south for a vacation on the beach during the nastiness of
northern snow time. You might start out with the sound of gentle
surf hitting the beach. In the dead of winter, that's a very
seductive sound to a northern ear. But if you listen carefully,
you realize the surf sound isn't immediately identifiable. So you
throw in the call of a seagull, and you have a whole scene
building up in the mind's eye. Make use of some soft an-
nouncing building to a rising tempo theme and you can tie the
thoughts of sand and sun and sea to the thought of an air-
plane and cause a shivering stampede into the airline’s offices.

Admittedly, you sometimes have to say a lot more in a radio
situation to set a scene than you do in television. For example,
the hero walks into a darkened room and says, “It's too dark
in here. Where's the light switch? Wha. . .? (THUD. HURRIED
FOOTSTEPS FADING OUT.)” He's been hit on the head by an
unknown assailant and knocked out. In television, he wouldn't
say anything. We can see it's too dark, and with the proper
shots, we can see him get hit. But the result is the same: we
still know the hero is down and the villain is getting away.
Dialogue, a sound effects person punching a sandbag, and an
actor rapjdly walking off mike and toward a corner of the studio
give us all the realism we need.

These are examples of the well-chosen sound or piece of
music, but one other production advantage of radio is audio
tape. Since you can cut it up, you can get the exact sound you
want and stop or start at exactly the right spot. If the build of a
piece of music has to hit at exactly a certain word in the script,
you can record the music and the words on separate tapes,
then cut them to exactly the right lengths. Start them together
and the two sounds will occur at exactly the instant you want.
Or you can just record the music, time it to find out where the
peak comes, then figure out how long it takes to get from
word one to the peak word, and just start the tape at the right
number of words. If you want to end at a certain time, you can
time the music tape at, say, :13 and then start the tape thirteen
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seconds before you're through and so come out exactly on
time. Tape gives you a precision of control over the sound
you want, but you still have to be sure you know what you
want. Sharpening up that connection between ears and brain
becomes a lifelong process for an interested radio producer.






?

broadcasting
elecTRONICS

Anyone working in broadcasting is surrounded by machines.
Without them, the jobs would vanish. It only makes sense, then,
to have an idea of how they work, what their principles are, and
what they can do for you. Further, the more you know about
how they work, the better able you will be to figure out if you
can do something new with them that no one else has thought
of. If you know enough about the machine to know your idea is
physically impossible, then you can drop it. But no idea ought to
be dropped till you reach that point. The most creative broad-
casters know enough about the equipment to know when to
push for a different approach and when to shut up. That takes
knowing how things work. Also, knowing how the equipment
works will help you avoid doing damage to it. Since you don't
want to hurt the tools of your trade, knowing how they work
becomes doubly important.

TELEVISION CAMERAS

A magician changes one thing into another. There are many
natural processes that change one thing into another, such as
cold temperatures changing water into ice. And there are some
machines specifically designed to change one thing into an-
other, like the machines that change raw plastic into records.
A television camera is one of those machines that change
things—it changes light energy into electrical energy. The
light falls on a subject and is reflected into the camera. If
there is enough light to activate the camera at all, certain

169



170 STUDIO TIME

things will happen inside of it. That's like your eye. If there is
only a dim bit of light, you may not be able to see anything.
But if there is enough light reflected off of objects, you will be
able to see them because of what goes on inside your head
with that reflected light. Let's take this analogy a bit further.
Light is reflected into your eye, where the retina at the back
of your eyeball breaks it up into little bunches. Each bunch
causes a particular response by a portion of the retina, and that
response causes some stimulation of the optic nerve. When
this nerve is stimulated, it sends a particular pattern of elec-
trical energy to the brain, which then interprets the electricity
in certain ways and causes you to see. So vision is not so
much in the eye as it is in the brain.

A television camera works much the same way. The light is
reflected into the camera, where it is broken down into bunches
called lines. These lines stimulate various pieces of equipment
to send out electrical signals, which travel to the cable and
out of the camera to master control. In master control, these
signals can be turned back into a picture. So the picture is not
in the camera so much as it is in master control.

OK, let's look closer at what happens to the light as it
enters the camera. This light carries colors with it (by virtue of
the frequencies involved), and these colors get split up by a
prism. The red colors go to a red pick-up tube, the blue to a
blue one, and the green to a green one. All pictures of light can
be broken up into those three colors, and all colors, even yellow
and orange, can be made from light of those three colors. Now
these pick-up tubes are like the retina of the eye in that they
are sensitive to light and react in certain ways. But they can't
react to a lot of light any more than the retina can. So as well
as breaking the scene down into the three colors, they have to
break it down into smaller units of light.

That's where the lines come in. Let's just take the green
pick-up tube as an example. All the green light from the scene
falls on the green tube. Inside the tube is a coating of phosphors
which will glow as the light hits it. In places where a lot of
green light hits it, it will glow brightly. In places where little
green light hits it, it will glow very little. As it glows, a beam of
electrons from the back of the tube is sent up to the front.
This is a narrow little line of electrons; and it gets pushed
across the coating of phosphors, but it covers only a thin little
line of them. If the phosphors are glowing brightly, the elec-
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trons get very stimulated. If the glow is weak, the electrons
are hardly excited at all. So the beam of electrons reacts to
light exactly as it is bright or dark. Here's the kicker—a flow of
electrons is an electric current. That's a definition. So we have
changed the light into an electrical current by this process, and
this current represents the light and dark areas. If it's bright,
the electrons are really stimulated, and we can say we have a
stronger flow of electricity. It's the reverse if it's dark. But this
beam of electrons is small and covers only a narrow line of the
phosphors. That's not the complete picture, so we have to send
a beam of electrons out to a spot below where the first beam
went across the phosphors. After the first beam goes across the
picture, we start that beam over again, but down lower, and
back to a neutral level of energy. We do that over and over
again and thus break the picture down into lines. Those are
the small bunches we needed for the pick-up tube to handle.
All this has to be done fast, or the picture will change out
in front of the camera before we are through. Our electrical
system operates on a 60-cycle-per-second basis, so we can most
conveniently tie into the number 60 as a basis. Since our pic-
ture needs to be fairly clear, we want quite a few lines. If we
used only 10 or 20 of those narrow lines to make a picture,
we'd have no detail at all. So what our system uses is 525 lines.
And we get those 525 lines every thirtieth of a second, which

FIGURE 3.1 Picture traced by lines
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is a doubling of the 60-cycle-per-second basis. In a sixtieth of
a second, we get half the lines, and in the second sixtieth of a
second we get the other half. There are good reasons for not
doing the whole 525 lines in a sixtieth of a second.

First of all, it's easier to build the machines to operate at a
lower speed. And a thirtieth of a second, even though it's fast,
isn't as fast as a sixtieth. Then there are some moves which
are faster than a sixtieth of a second, so the picture changes
faster than we can really manage. So by showing half of how
things were in the first sixtieth of a second, and how things
are on the other half in the second sixtieth, we can get an
average that comes pretty close to what really happens. That
first half of the picture is made up of all the odd-numbered
lines. Obviously, the second half is all the even-numbered lines.
So in the first sixtieth of a second we get lines 1, 3, 5, 7, and
so on. Next we get 2, 4, 6, 8, and so on. These half pictures
are called fields. You have one field every sixtieth of a second.
Two fields together make up a complete picture, and that is
called a frame. Frames take two-sixtieths of a second, of course,
or one-thirtieth. Therefore, you have a complete picture, or
frame, every thirtieth of a second. Or said another way, you
get thirty complete pictures every second. Each of these pic-
tures has 525 lines in it.

The green picture has been broken into the smaller bits
called lines, and an awful lot of them occur every second—
15,750 lines a second to be exact. That's a lot of modifying of
the electrical current. However, remember we have two other
pick-up tubes—the red and the blue. What happens to this
mass of electrical information the cameras are putting out?

MASTER CONTROL
AND TELEVISION TRANSMITTING

The modified electrical currents go into a room generally re-
ferred to as master control, because so many things are con-
trolled from there. In this room are machines which can further
modify that current, make it stronger, or change it into some-
thing else, such as light. But generally these machines are used
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to make sure everything stays in step, that the three pick-up
tubes are showing the same thing at the same time, and that
the signals are amplified and transmitted out into the air.

Those lines which go across the picture are referred to as
scan lines as well as just plain "lines” because they actually
scan across the picture. Because we have to send the various
signals through cables, machines, and devices, we lose a bit
of the picture which is scanned by the camera. The edges get
cut off by all the electronic maneuvering. Then, as we modify
it and amplify it in master control, we cut off more of the
scanned area. When we transmit it, more is lost. And the home
receivers chop off another little bit. So the scanned area is
considerably larger than what the normal viewer sees. Besides
that, things happen off the edge of the scanned picture that
we don't want the viewer to see.

An example is blanking. Suppose that line of electrons
picked up information in its left-to-right sweep of the picture
and carried that information back across the picture as it
moved back to start over again. That would mess up the next
line with an overlay of the information from the first line. So
we have to blank out the information of the first line before
the electron beam can go back. So after we have all the picture
we want on one line, we go into what is called "blanking.” It's
just a return to neutral of the electron beam. All picture infor-
mation is blanked out. Then as the beam returns, it won't
mess up the picture. So beyond the edge of the scanned pic-
ture, we have a black area of blanking. Out in that black area,
we have 