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Although this handbook is not specifically about the editing of film or video,
it is likely that many individuals working in videotape are unfamiliar with
film, and vice versa. This section presents a brief overview of these two
worlds of editing. Not all film or video projects will be exactly as described

here, but it should provide you with a general understanding of the concepts
and language involved.

THE FILM STORY

Francis Ford Coppola once described film editing as cutting up a dictionary
and writing a novel with the pieces. At a mechanical level, editing is quite
simple — cutting and taping.

Let’s begin by examining the flow chart on page 26. Film is shot on
location, along with production sound which is usually recorded on 1/4"
audio tape or maybe DAT tape. The negative film you put in your Nikon
35mm camera is not all that different from the film loaded into a motion
picture (like a Panavision) camera: it is 35mm wide, the film stock comes
in small cans, usually from Kodak, Agfa, or Fuji.

When you get your snapshots back from the Photomat, you know how
the film has those little numbers on the edges? 1...1A...2...2A...and
so on through your roll. These are called “latent edge numbers.”
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On motion picture film, these edge numbers (also known as key
numbers), are divided into two parts: the prefix, which indicates what roll
of film was used; and a footage, which increments once for each foot of film
— usually 16 frames. These key numbers are extremely important because

every frame of film must be uniquely labeled. Reference to a key number is
 the only way a specific frame of negative can be located.
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There is also a manufacturer’s code on the edge of the film. This tells
people what kind of film stock was used, what company manufactured the
film, and so on.

Another difference between your snapshot film and movie film is that
your roll is about 3 or 4 feet long, giving you room for 24 to 36 exposures
(frames). Movie film rolls are longer, usually 1000 feet each.

£ the frame on a roll of film is NOT determined by the film
Ceipes stock, but rather by the

. = 5™ CAMERA:its mechan-
B—l:—'_l\'ﬂ o o ics and optics. T‘t}e fa-
o Ollo o | miliar shape and size pf
o Ollo o | snapshot frames is dif-
=] Ollo o | ferent than the shape of
2 ©llo o | 35mm fi"ames shot in
o ©1llo o | motionpicture cameras.
o

LS”_-"'——‘@ o Different kinds of mo-

tion picture cameras can
even place the image on the frame in diffcre.nt positions anq in different
proportions. Panavision and Vistavision offer just two of the different ways
frames can be placed on 35mm film.

Aspect ratio is the length-to-width proportion of a film frame, regardless of
the actual size of the frame. Clearly, two frames can have the same aspect
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ratio but the area of one can be
vastly different from the other.
More area mzans higher resolu-
tion (or higher quality) of image.
These two rectangles have equal
aspect ratios but the larger one
has more than four times the area.

The sprocket holes along the side
of the film allow for toothed spools to move the film along in cameras (as

well as in all film equipment). These sprocket holes are also called perfora-
tions. )

For every frame on
traditional 35mm  film, R—
there are four perfora-
tions along the side
(hence the expression
“d-perf film™). If you
wantto make the images
a little smaller, you can
modify your camera to
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shoot frames that only
have three perforations
along the side, called “3-perf.” This makes the same 1000-foot roll of film
hold 25% more frames, and although the aspect ratio is changed and film
area is smaller, it often provides acceptable image quality at less cost,
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When a film roll is finished it is sent to the lab for processing, just like
your own 35mm rolls. You are aware how expensive 36 exposures can be
to develop and print; imagine millions and millions of exposures! Film
productions would rather not waste money on prints of useless shots,
consequently they develop every roll but only print selected scenes.

While each roll is being shot on a location, someone (often a Camera
Assistant) takes notes as to what scenes are on each roll, how many takes
were shot of each scene, and how much footage was used on each take. When
a shot is completed, the director will often ask that it be “selected” or
“circled,” meaning that he liked it or might like it, and wants it to be printed.
The Camera Assistant actually circles the take number on this “camera

report” and this report goes with the roll M:~m
of film to the lab.
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printof the circled takes. The negative that was not printed is considered no
good (or N.G.) and is placed in a vault as “B-neg”; it will probably never be
used but could be printed if later needed. The negative that was printed is
vaulted also, but kept separately from the B-neg. No one wants to handle the
negative very much, You don’t want to risk ruining it with scratches or dirt
oranything. Remember, after you have shot a 50-million-dollar movie, after
everybody goes home, all you really have to show for it is the negative. It is
delicate. It is irreplaceable.

Meanwhile, the 1/4" audio tape that was recorded on location (probably
onaNagrabrand tape recorder) is transferred to another magnetic stock, this
one with sprockets on the sides so that it is in the same format as the picture,
This stock is called “sprocketed mag.”

In the editing department, the print from the shoot (usually called
workprint) and the sprocketed mag (now referred to as track) are delivered
usually the next day. First, one of the editorial assistants will sync the picture
and sound. This involves finding each scene’s slate, locating and marking
the “clap frame” and then doing the same on the mag. Once the clap point
has been found in both picture and sound, the two strips of sprocketed film
are lined up, marked, labeled, evened out, and built into larger rolls of
dailies.

Then the film dailies are coded. Coding workprint and track provides a
numeric reference to locate which track goes with which picture. Workprint
and track are fed into a table-top coding machine (Acmade is a popular
brand) thatapplies code numbers (also sometimes called “rubber numbers”)
to the celluloid, one number per foot.

Now the workprint has two sets of numbers on it: the original key
numbers that came on the negative and can be read on the positive print, and
the new code numbers that allow the editor to sync picture and sound, and
identify every frame on the roll.

The code numbers and key numbers have no relationship to each other
in value or position; they are completely different sets of numbers. So
assistants build extensive log books that refer key numbers to code numbers,
and code numbers to scene numbers and they make labels for every scene
1o go with the rolls of film.

For each day that film is shot, it is sent to the lab, developed and printed
overnight, and returned to the production the next day.

When there is time, the editor, director, cinematographer, and anyone
else of sufficient importance gather to watch dailies, (or rushes) in a
screening room. They screen all the previous day’s film, perhaps discuss

the director likes or how he’d suggest approaching the edit, and then
er acting or technical matters are evaluated.

ally, the editing can begin.

The dailies are “broken down” into small
rolls, each containing one take. Racks of lhc?se
little rolls are brought to the editor, who begins
watching the film on a machine cglled an up-
right. The most widely used upxl'lghl editing
machine is manufactured by Moviola. The up-
right “Moviola” was invented in 1924, and has
remained virtually unchanged since then.

Film is fed into the Moviola; it can be stopped
and played, forwarded and reversed, at play and
slow speeds. The editor uses fool. pedals lto
control the machine. With a grease pencil, also knownﬂas a clm.m mmk;r
(marks made are sometimes called “chinag.raph markxf ) the editor marks
frames, then pulls the film from thg machine, and with a
splicing block to hold the film, cuts it petwcen frames.
Film dailies are cut apart and taped into sequences. The
leftover portions of the dailies, the h.ead and tail trims, are
hung up on small hooks and draped 1:1@ a
large cloth basket — known as a “trim
bin.” Each piece of film must be labe]e'd 50
that it can be later found if needed. Editors
might have many bins surrounding them
while working. ‘
Many editors work with two Pé/lq;{lo-
: one for watching and cutting dailies, .
::d (())ﬂe for playing and re-cutting th:;l c%evzloptlrllg dﬁ(;:(;:]?eeentces.t :;%u;';c:;;ﬁ
til their total length is about 1, —
ilrz-:]lsg.’l’oiett:s;;;d-foot reel is about the largest ngnageab]e load of film,
although reels can be built larger, up to 2,000 feet, if necez.?ajl'yétEd -
An average feature film starts with abogt 1 50000 feetof se [eh s 0}
(equivalent to about 27 hours of film), and is edited down c)vr:rS ec m(.wieq
about 12 weeks to just under 2 hours (about 12 reels of ﬁlm).. ome &
begin with 500,000 feet or even a million feet on rare occasions.

Cutting block




~ wpieal ilm room might also have a flatbed editing table for editing
or screening. The most popular manufacturers of flatbeds are KEM ang

THE VIDEG

Steenbeck.

Some editors do not work on Moviolas, but prefer the flatbed approach.
Other editors find the flatbeds cumbersome,

Either way, after months of film editing, a final cut s chosen, and the

accuracy. Negative cutting for a fi

courtesy of KEM

A KEM flatbed

much-re-spliced workprint is sent
to the negative cutter, along with a
copy of the log book. Using the key
numbers to locate negative, the
negative cutter carefully cuts and
splices the original film negative,
using a hot-splicer to virtually melt
the ends of the shots together, The
workprint is used as a guide to cut-
ting the negative, (o insure total
Im takes just over a week.

The final negative is later matched back with the fina! mixed tracks of

audio (which, when completed, is printed as a single opti
and dubbed to an “answer print” positive to check and m

between shots. Answer prints may
the color timer gets all the colors
looks.

When these choices

col track negative)
odify color balance
sometimes go through a few rrigis until
right, and everyone likes how the film

are finalized, an interpositive printorIP is created,

This is a positive print of the film on negative stock, and s basically a

protection copy for the original negative. From the IP, dupe ne
produced, usually a couple, from which all refegge prints of a
created. The very first release print is also used as acheck

gatives are
film will be
print, to verify the

color timings after all the generations of dubs have been completed. If colors

are still okay, all the remainder rele
around the country.

ase prints are copied and sent to theaters

If this movie were for television, the final process would be slightly
different. Rather than make all the expensive prints and dubs, the original

negative of the cut film would be sent to a vj

deotape post-production facilit y

and telecined ( transferred) to broadcast quality videotape, usually 1", Until
electronic post production for televisjon began changing the broadcast

industry in the mid-80s — by allowing for

source negative to be telecined,

edited on videotape, and delivered on both film and video — this cut-
negative telecine was the primary way film-originated material was shown

on television,

. mpe; so although they go through

o not track film information, The
. telecine process gets the film into

_ remain indefinitely.

1" (or Digital Betacam, or D2, D3,

wdeo figinating on

' j i i ilm shoot. If not originating

: cts often start with a fi Ty

Betac - rr)lr'?J\'(}deotape the project is often shot on 35mm or l6mm film
am o » the

These film projects will finish on

the 3:2 pulldown in telecine, they

the video domain, where it will

Telecine records the film onto

D5, or DCT) raw stock, witha 3/4"
tape recorded simultaneously dur-

: i ed
i session (sometimes referr ) ) ; de as'ihe
mgtheq“ : "( This 3/4" tape is recorded with the same timecod 5
BN ) . master 1" tape, and a visible timecode

window is generally “burned” into the lower

The Denecke, Inc.

ortion of the frame. A A

Timecode ! i § location using a
Timecode The audio, recorded on it

Shio g Nagra 1/4" audio recorder (or mc:lg.. e 1
o on a Digital Audio Tape “DAT” record-
i > telecine operator
g ers), is synced up b>_’ th‘x. ulu.m‘n.. ¢ l, o

L (known as a “colorist™). To fuuh?‘lle
.: i somewhat slow process of syncing the
{2 = 1/4" audio and the negative, many produc-
o tions utilize special Smart Slates. These
e

are clap sticks that have a timecode

displayembedded in them. Time-
code is fed to both the SmarF Slate
and audio tape and the colorist can
use these numbers to quickly ar}d
electronically sync the dailies in
telecine. '
For music videos, or projects
with playback audio, the 1/4" mu-
sic tape is synced to the source

00:59:12:01

04:12:22:08




Linear edit systems consist of a keyboard controller, display monitors,
_s=d some kind of central computer interfaced to necessary machine control-
liers — running the peripheral tape transports.

";l)_}ciurc. and laid down op the tape
; he 1/4_ Splayback timecode js also
urnedinto a Separate window on the

Simultaneoys 3/4" tape and occasion-
zl!ly placed into the user-bits o‘f thy
videotape (in telecine if ‘ "
the production shoot).

Telecine records tapes until they have
no more than

not during

! an hour of source mate-
rial onthem, and often less. Once com-
p!clcd,. the 1" master lapes are stored in
aspecial vault by the videg post-pro-
duction facility for use Iager

;‘hc 3/4" tapes are taken to an offline

ay a‘nd screened. Often, during
screening, a frame-grab printeris used

o to ta‘ke Snapshots™ of the tape at

v pnmiopxcsotselectedvideofrzzmesonto

S s s ok hlla paper,” like that used in FAX machines)

o8 e 4 A% a visible window contain; i of

these images can be built that act as a s l“‘[”;“““”‘e’ . b

it atactas a select log of sorts

- L.Jslng akeyboard, the editor types timec. i
ocdtions “on the fly” (while the tape

or “mark out” buttong at the

controller, the e

A Rank Cinte] telecine,

desired frames. This machine w
aspecial roll of paper (*

" : (uics.tnrcucing orcan mark edit
15 playing), simply by pressing “mark in”
¥ D SHls b

appropriate mome i
- ent. Usi > keyboar i
ditor can mark ins and reer e

Since it takes time for a
videotape deck to move a
tape from a dead stop to
30fps, you need a kind of
ade Mom omom running head start before
SDo @iiie Wil watching a tape. Pre-roll
is the distance a tape is
backed up before the in-
point of an edit in order to
be moving at the correct
speed at the edit point.
For a shot to be recorded
properly, both the record
tape and the source tape
have to be moving to-
gether at the right speed. Consequently, editing systems must calculate an
interlock relationship from the appropriate edit point, then pre-roll both
machines a certain distance back, still synchronized up, then roll forward
until they are at speed. Once at speed, the recording will begin at the chosen
in-point. If one or both machines aren’t moving at the correct speed, or fail
to reach the edit point in time, the interlock relationship might be lost, and
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The System 51 editing screen from the Grass Valley Group.

the =P outs of shots, previe . o v T . : i
”'“” ONo a separate 3/4" tape calleq the “rec )p;'?_v';“’ them, and record i the edit will be aborted automatically. An editor wants sufficient pre-roll
nanufacture S cord.” Edit o : - S e i r : :
m‘m“; Ictured by CMX and the Grass Valley G m( dit controllers are f time, without making it so long that time is being wasted. Five seconds is
anufacturers, all of which off. > vdiley Group, as well as p . o .

e S, hich offer a ranee of « S by other i usually enough.

functionality. Tye; = arange of systems that vary ; : 3 d . T . 5 i e
ctionality. Typical offline controllers include (] that vary in price and y Slowly, linearly, an edit decision list (EDL) is built. This list is a

151, the Sory s - the CMX 3400, the GVG 141 or

A CMX 3400 edit controller,

chronological history of the editorial decisions made. As each edit is
recorded, an entry is placed in the computer memory. If a shot is modified,
often both the old and new versions of that event remain in the list.

Monitors in an edit bay generally present the “record” tape large,
centrally, and in color. This monitor will either double for “previews,” or
there will be a separate monitor adjacent to it. Secondary source monitors
are located peripherally. These smaller black and white displays are
provided for each source videotape deck. This way an editor can see where
all the tapes are located.

There is often an effects switcher in the bay for doing simple effects and
keys (superimposing images). The most commonly used switchers are the




Grass Valley 100-series. To create
dissolves in offline, the outgoing and
incoming shots must be on different
tapes. If both shots are on the same
reel of source material, as they often
are, a B-roll must be created of the
desired shot. This ree] . named for the
original source tape but usually with
an appended “B”, will be fed into the

visual effects cannot
be done in analog without 1 TBC on each videotape machine,

A “key™ is a special superimposition of two or more video images.
Keying is acomplicated area ofvideoediting. Tosimplify: one image, called
the “matte,” is a video element with holes in it through which other images
involve a matte with “cut” holes
init, butrathera background of one of'the pri mary colors (red, green, or blue)
that can be replaced by a keyed image. This chroma key is a

; n older type of
video keying. It is commonly seen in news and weather reports,

The offline editor edits and re-

edits certain events, working in somewhat
random ways, and wil] create

numerous entries in the edit decision list
(EDL). Some of these events will be current, many will be redundant, new
shots will be added, and others removed; the list is notusually orderly nor
isiteasy to follow. Re-organizing the events of an EDL can be laborious and
difficult; consequently, most EDLs are “dirty.”

Once the offline session is completed, the “dirty” EDL should be
“cleaned” in order to maximize the efficiency of the (exgensive) online
session. There are programs that will clean ED[ g
ISC’s “409.” Another significant program that cleans up EDLs is called
“Trace,” also originally developed by ISC. With Trace, the edited master
tape can be moved from the record deck to a source deck, if desired. Now,
with the edited tape as a source, new edits can be made from it to yet another

record tape. In an effort to cul] material from larger numbers of source tapes

i ile a single B at can
tification numbers and timecodes, will compile a single EDL that ¢ :
te the edited master from the ORIGINAL locations of each source

the proper format (CMX, GVG, Smjy, er.c.) but the
disk format itself must be appropriate for the
enline system (Mac, DOS, RT-11, etc.). To-
gether with a printout (also_ called a
“hard copy”) of the EDL, the infor-
mation is brought to online for
. re-creation using the master
elements. Where offline
mightcostanywhere

from very little toa
hundred dollars an

hour, online begins at

a couple hundred per
hour, but with digital equip-
ment and full effects, it might

cost $1,000+ per hour.

Once the master tape is final-
ized (and the EDL is locked), before, .
during, or after the online, :he audm_
mightbe “sweetened” ina multitrack aufilo
session. Sweetening is the post-producnor‘\lof.
audio for videotape masters (al.so called le}— y
to-pix™). Traditionally, production tracks are lai ,
down onto one or two of peLhapf Zéttre;zkge())(fi bale e

i machine. Although not quite - the
g?riéi[s)eof an audiotape are like 24 separate dubbers 1;1 a ﬁln:] .
sound department. Using SMPTEdtime;sicc)dcazi n{(t)) ec:(;ir:ae ‘zju[eo f}ife raers

i and mus
Pl‘?“;‘fe am:i i?/tz(:;ﬁ[l)a%’bzf:li?me master videotape. In the m}id—80s new
nonlinear udio technology was introduced, called digital al'1d'10 worksfa-
zﬁﬁlsx‘(ll;ﬁ;ls) that subsumed these multitrack mixes in the digital domain.

"
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A BRIEF HISTORY

Or ELEcTRONIC EDITING

Film editing has hardly changed since the upright Moviola was introduced
in the 20s. Even after the flathed was developed, although film editors of ten
chose one “system” or the other, both involve many mechanical similarities
and identical media.

Through the 40s and 50s, television was born and grew. TV was a
strange and arguably inferior medium than the theatrical presentation of
film, but it was a growing trend and unmistakably pervasive. In its early
years, programming was LIVE, broadcast directly from studios in New
York to viewers across the country. It was not edited, and thus didn’t involve
the editing community — it was just this other “thing.”

But since Los Angeles time is three hours earlier than New York time,
and LIVE television is seen simultaneously all over the country, there was
no way for the early networks to provide ideal scheduling of shows, They

wanted a way to delay West Coast broadcasts. But how do youdelay a LIVE
broadcast?

1956

+ The delay problem is solved. A company in California — Ampex— invents an
electronic recorder for broadcast television: the first videotape recorder (VTR)
controls a 2" roll of magnetic tape and is called the VR-7000,

To properly set the Stage, we must first recognize that of the three
networks, CBS was clearly the leader. Not only did they have the top-rated
shows, but also had a powerful research division called CBS Labs. Although
a branch of NBC was actively doing research in mechanisms for using the
new videotape, CBS was in the unique position of having both film and
video (electronic) production companies in CBS Television: an electronic
facility in New York and both electronic and film facilities in Los Angeles.
At the LA film studio (in Studio City), they shot shows like “Gunsmoke.”
CBS Television was in a position to know both worlds well and recognize
the advantages and drawbacks of each.

The director of engineering at CBS was Joe Flaherty, a visionary in
broadcastelectronics and considered by many the greatest single force inthe
advancement of broadcast editing technology. If Flaherty had a mission, it
was to move television production from film to videotape. Film shoots tend
to shoot too many takes to cover themselves; you can never be quite sure that

got the shot you wanted. Flaherty believed that with tape, by seeing lhc:,
ial immediately, you could save shoot time, location days, actors
pe, efc. . . . in other words, save money.

1957

All three networks purchase the new videotape recorders and begin experiment-
g with ways to edit the videotape.

Originally, editing videotape was like editing ﬁlm or a}Jd m'l(_[n pe —u::1bt2
arazor blade and adhesive tape. Unfortur!ately, ur}hke audio, vn‘ co mfmme
cut between frames, and there is no visual gmde as to .wlhs,re z;r =
~ boundary is located. Editors used a chemical mixture containing ex hes aci
 fineiron powder that, when applied to videoffxpe, made the 1/200-inch sp:
. between frames — called the “guard band
— somewhat visible. A “clean” edit between
- frames was difficult; cut transitions frequently
Jost picture signal and broke up. _Videotapc
editing was extremely hit or miss. In the
following years, an expensive (over 3;‘1 ,290)
cutting block was developed, called a “Smith
splicer,” which allowed the editor tq see the
guard band through a microscope. Sull: there
was a differential between where audio and
video events occurred on the tape; even sync-
cutsinvolved careful and slow measurements
of picture and audio. .
Engineers at NBC developi;i ttt\cn (::,;
in-house methods for editing videotape ‘ . .
:;ey called the “edit sync guide” or ES(l}. ThlfS wzsea ‘(,roaiilz v:;tl?oa;]nnili;lccgtrzxﬁ
very second, followed by a male or fem :
f’:;l:l; anrg second. Coding the videotape all:ld g l:”;ej;::iﬁi (:‘::)hg:x;}:’)i'[)ec;f S;t;
videotape with identical ESG codes enabled televis Lt
traditional film methods. Later, the ESG was used to help pt tyrs a
the master videotape, much in the way negative cutte
f:;r;?nt to conform negative. NBC’ts :?]ethog)sr :/:i:;:n;o successful that
brought projects to them : '
ome{t?:t:)::fvzzte;onic Lghal?n the late 595, video edi.tin‘g was usmgii:g]
as its working media; by the 80s, film editing was beginning to use video.

The “Smith Splicer”,
1957




1962

‘ The first co nerc y available elec ronic editin system, the Edllt‘c‘, s
SL com 1all tlabl Yy
. a H g S
€ ) yA P 1 CKS are recor ed onto gnetic ape; pp]l t
develo ed b mpex I e clock € d 0 magnet tape; a cations

in editing are investigated,

The Editec involved the s
onto a target videotape (maste
where you were o Yyour tape, e
length of the tapes at desired e

elect'we recording of one videotape (source)
r). Since there was still no visible way o tell
léctm‘nic pulse tones were recorded along the
dit points. Ap electronic edit meant a cleaner
splice and the ay-
dio/video differen-
tialin cut point was
rendered moot.
But previewin g or
exactly re-creatin g
anedit was impos-
sible; you simply
had to try it again.

The problems were

1) the frame accy-

racy of the point

the edit started re-

following years,

Inthe mid-1960s, Dick Hill,aCBS technician i
o e 960s " 1aninLos An eles, ha
L c]z: Ordin{)gfeocfeaot;‘mDeilensc Departme:}l technology that all(;gwed elegfri:lei:
Al ey hadg c F{Ck on rqagr_ne!nc tape. When the military wag testing
e S(m;c i ev!c.es monitoring from various locations around the test
- dm; e s:::;?dgzxcn’:] ;ome thousands of miles away. Launch and
tion w;s a time-oﬁday clock, whiacghn:lt]l(:v:fz%et.hi?: ta e ik
occr.gpr:(gg different data recording locations o
_ Dick Hill felt this technology might solve' the pulse to i

E?;:; :;ge‘:nci b(cjzgwsn senfjm gAreports toCBS headquarle?s in Nc?verssl.:r:rsiz::
s ,baCk o e(r;ﬁmeel. wa§ sent to investigate Hjl]’s reports. Ettlinger
o S that this was 2 good thing, and that they sh

rage the development of what was to become known ags T[MZ‘ CS'O(E?

1967

P EECO (The Electronic Engineering Company), in Orange County, California,
s manufacturing the first timecode equipment.

Withtimecode available, CBS Labs began developing an editing system
putilize these numbers. Ettlinger, with other engineers, first experimented
sith a system of Sony recorders that could perform a continuous play of an
ed sequence by accessing a number of duplicated source tapes — the
gin of “look-ahead” previews. But the 2" tape machines were unwicldy
too many would have been required to achieve any useful kind of
monlinearity. Later they began using computers to control various kinds of
mewly-developed 1/2" videotape machines, with mixed degrees of success.

1968 - 69

4 NBC's “Laugh In” pioneers the use of videotape editing as something more than
an extension of live switching. The show has 400 - 450 physical edits where most
other shows have between 40 -100.

By 1969, none of CBS Labs’ tape format experiments had proven
particularly appealing, so they abandoned tape and began experimenting
with magnetic disk platters for storing the analog video information. They
ran into some mechanical problems involving the disk platters and turned to
the Memorex Corporation for assistance. Memorex was intrigued with
exploring the technical feasibility of recording video on disk media for

random access.

1970

4 In January, CBS Labs and Memorex create a joint venture called CMX to make
editing systems. They build the CMX 200 and CMX 600.

The business plan for the CMX (which stood for CBS, Memorex,
eXperimental) venture was drawn up by Adrian Ettlinger and Bill Connelly
(both from CBS), and Bill Butler and Ken Taylor (both from Memorex).
Butler became the company’s general manager. Their first product had two
parts. The first part, the CMX 600, was a computer with a stack of removable
disk platters, each holding about 5 minutes. The platters looked like a
horizontal bread slicer — their cost: $30,000. With six disk drives working
in union, the 600 could locate any frame in under a second from about 30
minutes of mediocre (half-resolution) black-and-white dailies. This part
was a nonlinear editor, using what would become SMPTE timecode. It did
not produce a master videotape; rather, a punched paper tape encoded with




The CMX 600, as shown in the original CMX product brochure, 197]

a‘hsl of timecodes for re-creating the edits on
The second partof the system w
would take as input the 600" Ji

a bmadcast-qua[ity machine
as the CMX 200, alinear tape assembler that
tand build a master 2" broadcast videotape.

1971

! costs $500,000 and is patented by L its
ger. In April it is demonstrated at lhpe CBS stoz:kggfte;:\

f The CMX 600/200 combination
mventor is Adrian Ettlin
meeting.

The first ¢ e i o e
CMX 600 i: ;Ommeé‘l}(';l] application of a nonlinear editing system, the
» 18 begun. CBS Television use gl
o S sed the % QRTC FO
television called Sang i he the system on a movie-for-

1972

+ After a number of i

Y Alter ¢ er of years of investigati Soci 3

Television Engineers (§ B sdini e B the Society of Motion Picture s
it gineers (SMPTE) adapts the EECO timecodes and s(undardtizl::tl;’:i(:

Birithis "
- i;\:1(tjh;fct;en[]re(;nli1‘v_e_(T!\r\/rl)( 600s had been built — besides placements at
I Lh[m- ew York, one was located at Consolidated Film
o | u} _08 A_"gc‘k_:“' Head editor there, Arthur Schneid
merly with NBC, and Dick Hill (formcr]y at EECO) worked with Ch;;

mmers, among them Jim Adams and Dave Bargen, to develop and
test improvements to the systems. Problems in the CMX 200 led to the
X 300. Where the 200 could only take input from a 600’s printed
ape, the 300 allowed for a keyboard terminal to interface directly with
assembly editor. CFl suggested that there was a wonderful product in the
; online system, the 300. Both for practical reasons (perhaps due to its
cost, poor image quality, high maintenance requirement, and limited
age of source) and for social ones (it radically changed all accepted work
es and production concepts), the 600 did not catch on; however the linear
\editing products that CMX developed did.
Atthe National Association of Broadcasters (NAB) show, the CMX 300
was demonstrated. With guidance from users like CFI, the CMX 300
continued to evolve; by 1978 it had become the 340.

1973
4 Sony introduces 3/4" tape. 4 The CMX 50 is debuted at NAB.

Sony introduced the first 3/4" machine (and a standard for 3/4" tape
called U-matic) with hopes of seeing it adopted for home television
recording; but it was too expensive and too large for consumers, and
ultimately did not take off. On the other hand, because it was more cost
effective than previous editing formats, 3/4" videotape was picked up by the
broadcast and industrial markets.

Atthe NAB show CMX introduced the CMX 50, the first commercially
available 3/4" edit controller — because of the inexpensive U-matic tape
machines, it was considered the first viable “offline” system. The product
used a standardized Edit Decision List (EDL), look-ahead previews and
assemblies, and a style of editing that continues today. With the commercial
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The keyboard controller for the original CMX 50, 1973
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: 1977, the first LaserVision videodisc players were sold in the
ional market. MCA teamed up with Pioneer to form a venture,
al Pioneer Corporation (UPC) to mass-produce videodisc players.
movox introduced their competing disc format, “MagnoVision,” utiliz-
completely different technologies to play video discs.

1978-79

New video formats deluge the market. 4 ISC is formed. 4 Philips demonstrates
first audio “compact” discs in May. 4 Bell and Howell acquires Telemation.
CMX invests in DBS; begins developing new kinds of editing systems. 4 Lucas
Coppola investigate video applications to filmmaking.

A host of new video formats began to inundate the consumer market:
's Betaformaton 1/2" videotape; Panasonic also had a 1/2" tape format
d VHS; Magnovox's MagnoVision videodiscs; MCA and partner
M’'s 5-year-old entity DiscoVision Associates (DVA)’s 12" videodisc

ormat, LaserVision.

Dave Bargen, formerly of CMX, worked with a former chief engineer
of Vidtronics, Jack Calaway, who had built a somewhat more flexible
machine controller interface than the previously best-known CMX I2.
~ Bargen used a DEC computer, Calaway's hardware, and his own CMX-like
- software to create a new editing system. He formed the Interactive Systems

Company (ISC).

et s

+ The CBS-Sony system is e dgz 18
ey sy S created. ¥ Laserdisc p| )
Pl bgc()::;t[ﬁg gf;;ff;}'ﬁcas c}omjnates at thp:a El‘){;ri)?friec:l r;tt SOJD‘:/' - t?eﬁlm
ot s the Ketsalesin the hist, i es; the rilogy of o™
o "% 3 tc(r:v;é zf:‘brllmn dollars in ticket, casscltl(: Z;}:ioa;l::]icl)lwaf; bt:x;tnbgy i
“ 2 uct rights over

ali i i
o (;f::ff: Bgdru:g Ettlinger was moved from congsult
ng the system’s soft
i 2 th Soltware product
ny system, as it wag called, was in use atncl‘;g;ggf)t;cf;78 i
i Ccompanies

dccuied not to pursue the mar kﬁ[l”g and manu acturlﬂg Of[he pﬂ)dﬂct, and

In mid-1979, CMX/Orrox’s penetration into the equipment market was
beginning to plateau (over 90% of all broadcast editing in 1978 was on CMX
equipment). CMX/Orrox saw the Direct Broadcast Satellite (DBS) business
as the next boom industry. In a bold move, they began to invest heavily in
DBS.

At the same time, development began on the newest CMX products, the
3400 and 3400 Plus. The plan was to move videotape editors smoothly from
somewhat difficult and number-intensive editing (in the 340) to a modern
editing system: the 3400 Plus would have a database management system
(DBMS) and soft-function keys, and would implement a new computer
feature, a windowed graphical interface.

Alsoin 1979, George Lucas began investigating ways of improving the
filmmaking process. His friend and mentor Francis Ford Coppola had been
active in using video technologies to help in production. Coppola and Lucas,

like their friend at CBS Joe Flaherty, understood the cost savings that could
be achieved on location by shooting in video instead of film — by being able
to view immediately the material you had shot. Since neither felt video
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1980-81

+ ;
fr(,geg:ﬁﬁqizugxn;‘ manufacturer Bosch-Fernseh purchases 50% of Telemati
Mach T e ell in 1980; by 1981, it acquires the remaining 50% (ans lgn
PRt E ci and HOWel],'and calls the new company Fernsehulnc + Earle
i thir(] I l?bu tucas creates his Computer Division, Late in 1981 Iz.uca.s rel :

s ster, Raiders of the Lost Ark, directed by friend Stev Spi T

4 ger begins work on his ED-80 editing system ey '

At Lucasﬁlm, Ed Catmull presented a p
produgts: apicture editing tool, a sound ed;
graphics workstation. The

'lan for the development of three
iting tool, and a high-resolution
' proposed development cost of this three-pro;
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beli;i ﬁ:?ﬁ;? also an NYU film school graduate; the sound-editor (wiilc)}r:
eapens de :z&zjfg?éﬁ ;::,]dAs i:: by Andy Moorer — a di gital audio pioneer
be B (the Center for Computer Research i i
:a}?d ﬁcousucs at Stanford University); the graphics-project (whcichullaebg:rsr:c
e Pixar) was led by Alvy Ray Smith — a graphics expert from NASA‘:

With his video specialist

Propulsion Lab (JPL) and before that, Xerox PARC (their research
ion). By late 1981 the Lucasfilm Computer Division was actively
weloping these products.

But on what kind of workstation would they be run? At the time, there
s no such industry as “desktop computers,” and a number of companies
competing against the giant IBM for the market of smaller high-
vered computer workstations. The host computer had to be relatively
1, fairly inexpensive, and of high enough horsepower to run simulta-
ously all the things these systems had to do. Lucasfilm investigated all
tions, tried a few different hosts, and finally chose a SUN computer (with
' Motorola's 68000 processor) costing around $25,000.

As for what video media would be the source for the EditDroid, the
decision was made in Catmull’s 80 report. At the time there were only a
handful of potential formats: 1/2" Beta, 1/2" VHS, LaserVision and
MagnoVision 12" videodiscs. Catmull, and later Guggenheim, saw laser-
discs as the defining characteristic of the EditDroid project — they were
convinced the price of laserdiscs would drop, that a consumer adoption of
~ discs was just around the corner, and that discs were the only way to achieve
any kind of real nonlinearity.

Lucasfilm began talks with leaders at DiscoVision Associates about the
possibilities of recordable LaserVision discs. The EditDroid, at the time
called the EdDroid, was a nonlinear, computer-controlled, disc-based
editor. The system would control tape (because you had to control 3/4" for
emergency linear editing), however the thrust of the development was on a
new “style” of editing, manipulating the laserdiscs, and the idea that the
human interface was going to be significantly more “user friendly” than
computers or video editing systems.

The point-and-click computer style, mouse-based control, bit-mapped
and icon-based graphics were unseen in the consumer world, and only
beginning to take the academic computer world by storm. The Computer
Division's products all utilized these features.

Throughout the early 1980s, numerous individuals and organizations
came through Lucasfilm’s Computer Division to see what was going on.
Among them, an English entrepreneur named Ron Barker, who had been
working outside of Boston, and who was interested in developing a revolu-
tionary new editing system of his own. Also visiting the team was Adrian
Ettlinger, who had much earlier left CBS Labs and had also been developing
anew editing system of his own.

Ettlinger's system was based on a smaller computer, the Z-80, and was
originally called the ED-80; named for the host computer and for the year
in which his project began.

b
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- CMX/Orrox decided to close its DBS manufacturing division. Changes
mmcroprocessor technology along with other factors left them unable to
ap their huge investments. At the NAB show CMX/Orrox debuted their
Dand 3400 Plus to crowds; following the show, CMX began layoffs and
ually stopped development of the 3400 Plus. Its designer, Rob Lay,
ed to Lucasfilm’s computer research department to work with the
bled team on the editing project. CMX's slow-down in the editing

=zsipment market allowed other companies to enter the arena and offer new

aducts. I1SC began to erode CMX’s high-end equipment line, and new
maller companies formed to move on lower-end systems.

Eutlinger, now with partner Bill Hoggan, completed a prototype for a
editing system with specific applications for the television market in
Angeles. He worked with a number of editors and designed a script-
ised editing system that would control 1/2" VHS videotapes as sources.
The system, no longer the ED-80, was called the Ediflex.

Lucasfilm’s Computer Division, under Robert Doris, begin looking for
an equipment manufacturer to license and sell the Droid products they were
developing. Their investigation turned up seven companies, among them
CMX, ISC, Grass Valley, and Convergence. Lucasfilm considered the ideal
partner to be a privately-held company (like itself), one that was relatively
profitable, and one that was ready to sustain a joint venture. In September

- "83, Lucasfilm Ltd. and the Convergence Corp. signed a joint-venture

agreement for the Droid products.

1984

4 The Montage and the EditDroid debut at NAB. 4 ISC merges with the Grass
Valley Group. 4 Apple introduces the Macintosh personal computer. ¢ ODC
begins shipping laserdisc recording systems in the Fall. 4 The Laser Edit facility

opens in Hollywood.

In late '83 and into 84 both the Montage Computer Company and
Lucasfilm had been teasing the market with advertising and promotions
about their new film editing systems. For the EditDroid, Convergence was
beginning to manufacture the necessary hardware, and Lucasfilm was
continuing the development.

NAB 1984 was the debut of the two editing systems, to a great deal of
interest. Although both presented prototypes, neither the EditDroid nor the
Montage was market-ready. The EditDroid had to deal with the high costs
of making laserdiscs and also the software difficulties associated with
releasing a product running on the UNIX operating system. The Montage
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1985

Also at the show was a prototype of
ce Rady’s film-style editing system,
the TouchVision. As a developer from
the film equipment business, Rady was
relatively unfamiliar with the video
‘editor’s world. But in extensive interac-
tion with film editors, Rady learned that
1) film editors didn’t really want com-
puterized equipment, and 2) every editor
described what he or she did differently,
so coming up with a grand new simpli-
fied model of editing would be problem-
atic. Basing the TouchVision onaflatbed,
his system essentially allowed editors
independent control of the source decks,
instead of disguising the multiple decks
necessary for achieving nonlinearity. By
being able to lock and unlock various
decks, editors were allowed to work as if
using an electronic (videotape) multi-
plate flatbed. The TouchVision proto-
type controlled three 3/4" Sony decks for
source and was target-priced around

$100,000.

cope purchases the Montage Computer Company. 4 Cinedco is formed
facture the Ediflex. ¢ The CMX 6000 project begins at CMX. 4 Film-
»d television programming begins testing the new systems.

February, the Montage Company sought a new finance partner;
ope Communications (which had just purchased Panavision from
;xi'oer Communications) bought the company from founder Ron Barker
brought in new management. The company was again on solid ground.
At the NAB show both the Montage and the EditDroid were shown
this time considerably more stable than as prototypes the previous
. A prototype for the SoundDroid was also displayed by The Droid
rks (the new Lucasfilm and Convergence company). The cost of the
ontage and the EditDroid were comparable, well over $200,000 each, and
oth already had placed a few “beta” systems in the field.

The Montage brochure cover,
1985
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and timecode, and Adcom sold the product as “Transform LM.”
Carnahan began to add machine control and video switching to the
. He called the system the E-PIX.

Desktop computers continued to become more powerful, memory contin-
%o increase in density, and applications became more sophisticated.

- Bill Ferster, president of West End Film in Washington DC, had grown
wasingly weary in the videotape assemblies of his company demo reels
year. He designed a PC-based editing system that accommodated his
sewds, storing images digitally on hard disk, and playing them back at 15fps.
> decided to sell his seven-year-old animation/graphics company.

At around the same time, William Warner, a marketing manager at
ipollo computers outside of Boston, had grown frustrated with the time and
‘st of the online he endured for the preparation of corporate projects. He,
began developing an editing system; this one on the Apollo workstation
a high-powered professional system designed for computer graphics

applications.

1988
4 The Montage wins an Oscar. 4 E-PIX debuts at NAB show; the EMC debuts at

SMPTE.

The Montage Picture Processor won the 1987
Academy Award for Scientific and Technical
Achievement — for its use in cutting films such as
Full Metal Jacket, Power, Sweet Liberty, and
Making Mr. Right.
By the NAB show in Las Vegas, two new
systems were demonstrated in prototype. Adcom
debuted its disc-based system, the E-PIX, after
eight months of development. Carnahan had
designed the system after examining the problems of
the major systems in 1987: he did not want a huge bank of peripheral
equipment, and ODC disc mastering was still somewhat expensive and
difficult to come by. He wanted a stand-alone system that was not tailored
to any single market, but generalized to many high-end markets.

William Warner arrived to the NAB show with no intention to market
or sell his system, only to get suggestions for improvements. He set up two
of his prototypes in a hotel room; the system was called the Avid/I and ran
on the Apollo computer with a fixed hard disk, played video at 15fps, and

N




' s capavinues. Sty
interest in the digital sysmenr;
was high, and Warner ab-
s9rbed the information given
him: the System had to run a¢
30fps, video image had (o be
better quality, it needed audio
tracks, and Storage Quantity
was a big concery.

After NAB, Warner left
Apollo and created Avid
Teghnology with ventyre
capital from the Boston in-
vestment community. Apple
approached Avid, ang by the
end of the year the prototype
Was ported to g Macintogh
computer, videg was moved
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1990
#sArts shows a new editDROID. 4 Montage plans to create a fully digital
of their system. 4 Steady improvements are made in all digital systems.

, the EMC2 demonstrated 30fps digital video, and began using

Cube compression technology in order to increase resolution,
Early in the year, Lucasfilm unveiled a new company structure and a

“editDROID.” LucasArts Editing Systems is the manufacturer and

eloper of the improved system; it was released after a three-year hiatus

re-design; 18 new systems had been built and 12 more were under
mstruction at a plant located on Lucas’ Skywalker Ranch. The system was
mounced as only rentable for its first year.

- At the SMPTE show, the Montage Group demonstrated a digital-tape
id system, called the Montage I1-H. This hybrid would lead the way to

]y digital system, expected to be shown in prototype at the next NAB

In London, Paul Bamborough, a founding partner of Solid State Logic

iSSL). the professional audio console company, begins work on a new
system. He had been considering improving editing sytsems since the early
80s, but had felt the EditDroid did about as much as could be done with
existing technology. By the late 80s, Bamborough left SSL, and began work
~on a new graphical system, primarily for film work, that would use
~ compressed digital video. His intention was to make a system that was both
. simple to use, and more playful than traditional editing systems. He joined
with some friends of his who had experience in engineering and system

architecture, and formed O.L.E. Ltd., a partnership to manufacture a new
system, to be called the “Lightworks.”

A programmer at SuperMac designs a new software editing package to
help demonstrate their new video digitizing cards for the Macintosh. Randy
Ubillos calls his program “ReelTime.” By the end of the year, SuperMac has
sold the software to Adobe, who renames it “Premiere.”

1991
4 OLE debuts the prototype of the Lightworks. 4 Apple releases QuickTime.
4 Chyron (and CMX) are purchased by Pesa.

Early in the year, a small group of people who left Grass Valley Group
in 1990 gathered to form a company to make a new kind of video computer.
Calling themselves “ImMIX” — a variation on the Greek word for a




gathering of friends — they were
acquired by Carleton and incor-
porated by February,

AtNARB, there were e ght
familiar nonlinear editing sys-
tems, and a handful of new ones:
the Montage 111 was shown in
prototype as expected — a kind
of an upgraded Montage IT with
DVI-based digital video source
material; editDROID was dem.-
onstrated, after havin g beenused
onsignificant portions of Oliver
Stone’s The Doors; the Ediflex
I was demonstrated with
Panasonic write-once discs in-
stead of the familiar VHS decks.

E-PIX was demonstrated, as was
the TouchVision. Touch Vision,

ol

fal:n tlllllzr I\g;l;l;nna documem.ary‘ Truth or Dare. Chyron/CMX showed their

Fipad ; 3 6000 after having cut a Bernardo Bertolucci film, 7he Shelterin
Y, and a ayl MeCartney concert film during the past year; there was a faf'

Runner digital editing systems, and D/FX’s Video F/X.

In May, Apple Compute, C
B puter Company announced a new format for running

By year’s end, Chyron Wi i
g Sk y as purchased by the Spanish video equipment
1992

+ Avid introduces thej
Vi s their OMF Int
the digital nonlinear systems in ;?lig:hange i 4l

offline editing reaches an acceptable

i Hollywood begins to ad
of the original analog ones. Imagge quality?g:
trade-off between size and resolution,

s expected, NAB was rich with digital nonlinear systems. A release
srsion of the much-anticipated Lightworks system was shown, as were a
ade array of products from Avid Technology. CMX privately announced
fow-cost digital system based on the 6000, to be called the CMX Cinema.
fontage again showed a prototype of their Montage I11. All the principal
ipment manufacturers demonstrated upgraded systems, with the single
ception of the editDROID from LucasArts,

The issue of digital image quality finally began to be seen as the red
perring it was — diverting spectators from the serious issues of editing
system interface, storage, and price. After a number of years where image
quality was the issue, all systems demonstrated “reasonable” images at
comparable compression rates.

~ Encore Video, in Los Angeles, made the first significant strides in the
use of the Avid for episodic television. Paramount Pictures began the first
significant use of the E-Pix for television and, finally, theatrical film work
by the end of the year. The Post Group, also in Los Angeles, became the
principal Lightworks installation, giving the system some of its first serious
trials on television programming.

By the end of the year, it was clear that 1992 had been a watershed year
for nonlinear editing, and digital nonlinear systems in particular. Avid had
placed over 1000 systems worldwide over the previous few years, success-
fully introducing the concept of nonlinear editing to the video and broadcast
communities that had long been unaware of the available products. Now,
too, there were viable competitive systems to the Avid being evaluated.
Television was now taking the digital offline systems more seriously —and
theatrical features, the long-time holdout, moved one more step toward the
acceptance of these systems as the future of theatrical post.

1993

4 Montage Il and CMX Cinema, digital versions of established systems, are beta-
tested. 4 Avid Technology goes public. # J&R Film Company takes over the
editDROID from LucasArts and begins shifting from Moviolas to digital film
systems. 4 “Online” nonlinear systems are debuted. 4 Unprecedented numbers of

feature films move to digital nonlinear systems.

January saw beta shipments of CMX's digital Cinema, the only digital
departure from the windowed and mouse-driven environments of other
systems. Both Montage Il and CMX Cinema were anxiously awaited for
their national release at NAB. Both were introduced more slowly than

expected.




digital nonlinear system used for traditional multicamera television pro-
=s. 4 Cinedco, owner of the Ediflex, closes its doors; sells patent rights to
rfilm, Inc. Many manufacturers begin steering their video products into

#igeal and nonlinear domains while existing nonlinear manufacturers push the
e resolution limits with better and better images — further blurring the online/
“i¥me distinctions. ¥ EMC is purchased by Dynatech. 4 Softimage is purchased

% Mlicrosoft.

‘After 5 years in business, Avid reported gross sales of $203 million
and profits of 4 million. Their R&D budget exceeds the gross sales
‘every other nonlinear manufacturer to date. At NAB they make the first
lic demonstrations of their OMF (Open Media Framework™) Inter-
ange. By December, Avid had purchased Digidesign, a leading digital
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adio company.
Montage settled into slow adoption of their digital Montage 111, but

continued to aggressively pursue enforcement of their patents concerning
 digital images in editing systems.

Adcom phased out their E-PIX editing system, and replaced it with a
highend digital “online” nonlinear product called Night Suite, boasting D1~
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quality video output.
Sony demonstrated a prototype of their first nonlinear product, called
the Destiny Editing System. One of the key designers of the Destiny system

was Robert Duffy, the engineering designer of the CMX 6000.

1995

4 Tektronix purchases Lightworks., 4 Grass Valley signs agreement with Data
Translations to distribute the Media 100. 4 Avid purchases Parallax Software
Group, developer of high-end paint systems; and Elastic Reality, a leading devel-
oper of image special effects software. A prototype of an AvidDroid is shown at
NAB. Avid licenses Ediflex’s Script Mimic technology. 4 Inventors of the Avid
and Lightworks products win 1994 Academy Awards for Technical Achievement.
4 All major networks have broadcast programs directly from nonlinear systems.
4 Sony stops development of its nonlinear Destiny product. 4 According to an
Personal computers, NAB survey, 38% of broadcasters use nenlinear equipment.

% The year was 3 key for the
ilm; after well-watched trig)s
Manha Coolidge (on the Avid
feature films ang began steady

InMarch, Avid acquired Parallax Software, developer of high-end paint

and compositing systems Matador (2D paint and animation) and Advance

atrical featureg moving towards electronic
(compositing and image processing). At the same time, Avid also acquired

for Oliver Stone (on the Lightworks) and

)> those two systems made the move into ] ]
: Elastic Reality, a software developer known for their advanced morphing

work as accepted to
ols for Hollywood
1 i and image restoration products. At NAB, Avid showed versions of products
+ Avid Technology increases masei 994 . that run on Macs, PCs, and introduced new Silicon Graphics configurations.
s assive market penetration ang differentiation of They also debuted an SGI Onyx-based online system that incorporates their
products. According to company literature, Avid employs 1200 people.

products. 4 CMX Ci 4
Nemaproject s ended, 4 [
4 1
Their presence at the NAB show was pervasive.

ghtworks’ Heavyworks is the first
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HE MONTAGE PATENT

2y often, a company does more than build a really great editing system.
times they actually invent something totally new. And when they do
. they usually patent it. Once patented an invention can work to give a
any a competitive edge in their product line, or the patent can be
sed to other companies which can give the inventor extrarevenue in the
of royalties. Some manufacturers have not patented their original
tions, and so these features have found their way for “free” into the
y of products you see at shows: like timelines and rippling edits. A core
of research was performed at XEROX PARC in the late 1970s — their
patented inventions are widespread in computer graphics and editing
systems worldwide: the mouse, the bit-mapped display, the icon, and so on.
~ There are many patents that are central to the development of nonlincar
editing systems, many very technical and some more theoretical. Among the
important patents and inventions worth noting in the history and future of
systems are ones like the first nonlinear system (1970, patent number
3,721,757, by Adrian Ettlinger) to ones originally from Cinedco’s Ediflex
— the script mimic — licensed by Avid in 1995.

But of all the patents with which manufacturers must deal, the most
important has been the one for digital picture labels used in editing systems.
Patented in 1982 and first demonstrated in the form of the original Montage
Picture Processor, Ron Barker and Chet Schuler’s work has been hotly
contested but never rebuked. And as the Montage Group has evolved over
the past decades, this patent has proven a valuable asset to the company, one
of the cornerstones of nonlinear editing. Excerpts of the patent’s 67 claims

are reprinted here for serious students of the industry.

PATENT NUMBER 4,538,188
Avucust 27, 1985
Inventors: Ronald Barker & Chet Schuler
Assignee: Montage Computer Corporation

Abstract Excerpt: “A video composition apparatus and method select
(sic) segments from image source material stored on at least one storage

media and denote serially connected sequences of the segments to thereby
form a composition sequence. The apparatus and method employ pictorial
labels associated with each segment for ease of manipulating the segments

to form the composition sequence.”




