
A New Edit Room Using One-Inch
Continuous-Field Helical VTRs
A new on-line videotape edit facility at CBS Television City in Hollywood incorporates
some unique features. The system was the first to utilize the new broadcast-quality one-
inch helical videotape recorders. This computer-controlled edit facility employs custom
VTR remote control panels at the operator’s console to provide the editor with full
control of the low- and high-speed search of these VTRs. The system also employs
Vertically Encoded S M P T E  Time Code, or VEST, to achieve frame identification in the
still-frame mode. The paper discusses major design and operating features of this unique
system.

Introduction

The editing facility described in this
paper is located at CBS Television City in
Hollywood. The facility is the first editing
room to utilize the ncw I-in broadcast-
quality helical-scan videotape machines
which offer so many advantagcs over
quadruplex machines for post-production
editing.

Especially attractive is their ability to
move tape in  either forward or reverse di-
rection, at speeds varying from still framc
to very fast, while providing a color picture
at  8 times the play speed and a mono-
chrome picture up to 40 times the play
spccd. Beside these features, our require-
ments called for small reliable machines
which could be placed in an equipment
room near the edit room. Based on these
considerations, CBS chose four Sony
BVH-1000’s and installed them as shown
in  Fig. 1 .

Because the audio and video quality of
I-in broadcast helical-scan machines is
equal to or better than that of quadruplex,
the edit system can be used eithcr as an
on-line facility, to produce the edited
mastcr directly, or as an off-line facility to
produce a work copy, with the originals to
be conformed latcr using an assembly
system.

The CMX Systcm 340X editor used in
the edit room requires only a shielded,
twisted pair of wircs between the computer
and cach recorder, simplifying control
patching requirements. The flexibility
provided by microprocessor-based inter-
faces makes modifications easier. Also, the
CMX System 340X and System 300 de-
cision list formats are compatible, allowing
output of any of the earlier Television City
edit systems to be assembled or re-edited
on any other, assuming the recorded ma-
terial is available on the proper format.

The advantages of the I-in broadcast-
quality helical VTRs, such as forward and
reverse motion at  varying speeds, and an
identifiable freeze framc, make it easier for
the operator to select edit points than with
quadruplex machines. To take full advan-
tage of these capabilities, however, two
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significant improvements had to be added
by CBS, namely, a new three-part control
panel with human-engineered features and
a means of recovering time code from a still
frame.

A Human-Engineered Control Panel

Creative people, we have found, do not
like equipment in which related control
functions are distributed among many
different pushbuttons. Thus, the single
knob that provides both thc high-speed
shuttle function and the low-speed jog
function on the Sony VTR was desirable in
terms of speed and Convenience, while the
absence of such a control on the standard
CMX keyboard was undesirable. To  give
free rein to the editors’ creativity, an opti-
mally designed control panel was needed.

CBS therefore decided to design its own
control panel, incorporating many changes.
The resulting human-engineered control
panel is shown in Fig. 2. It consists of three
parts: the alphanumeric keyboard, the
$ystick control knobs, and the main con-
trol panel. They are arranged with the most
often used controls nearest to the opera-
tor.

The top (alphanumeric) keyboard is
similar to a teletypewriter keyboard and
thus to a standard CMX control keyboard;
for this application it is used only for the
initialization procedure, for adding notes,
and as backup for the main control
panel.

The joystick control knobs, one for each
of the four recordcrs with space for a fifth
to be added in  the future, are in the center
portion. They provide the same shuttle and
jog functions as the local control knob.

Because each machine had a CMX In -
telligent Interface (I2), it was decided that
the interface should always remain con-
nected to the recorder remote-control re-
ceptacle. The remote joystick commands
enter the /2  via a CBS-designed interface
board and are transmitted to the recorder’s
remote-control entry.

In attempting to implement this, how-
ever, one problem required a solution. How
was the 1 2  to “know” when to take in-
structions from the main computer and
when from the remote joystick? After
much study, it was decided that the joystick
would always have control unless the op-
erator had, by means of the main control
pancl, asked the system to embark on an
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automatic routine such as cue, preview, or
record. Once the command for an auto-
matic routine is received, the 12, using re-
designed firmware logic, no longer sees
commands coming from the joysticks of
whichever machines are involved in the
routine. (It should be emphasized that all
other machines not involved in the routine
retain joystick control, so the operator can
start these machines shuttling to the loca-
tion of the next scene to be edited simul-
taneously with the automatic routine.)
After the computer-controlled function is
complete, control is returned to the manual
joystick. In order that the operator may be
kept informed as to the status of the joy-
stick, each knob has a red light which is
switched on as a reminder when the com-
puter has taken control away.

For operator convenience, play and stop
functions were provided in addition to
shuttle and jog. This way, the operator can
select cdit points without moving his or her
hands from the joystick area.

The third portion of the control panel,
designated the main control panel, is the
section nearest the operator. It contains
buttons for VTR selection and control, list
management, system mode, edit-point se-
lection and type, and a 10-button numeri-
cal keyboard for entering data. After ini-
tialization, the operator works between this
panel and the joystick control knobs to edit
a program.

The main control panel is color-keyed
and divided into functional areas. It is ar-
ranged to provide additional convenience
and speed for the operator. The colors help
identify a control group quickly. Because
of the logical and more open arrangement,
operator errors have been reduced. In order
to minimize system modifications, each
function button on the main control panel
which had a corresponding button on the
CMX-style keyboard is designed to provide
the same ASCII code as before. The con-
trols which the top alphanumeric keyboard
have in  common with the lower main con-
trol panel are in parallel, and either may
command the system. This is the backup
feature referred to earlier.

The main control panel itself is con-
structed of a series of small building blocks
stacked in columns and rows in the re-
quired arrangement. This modular concept
allows complete flexibility in the present
configuration and simplifies future changes
as well. Pressing any particular button
causes the interruption of a series of in-
frared light beams to provide a pattern that
is unique for that button. This information
is fed into a microprocessor which is pro-
grammed to output the required ASCII
character for each command.

Finally, CBS selected a 14-in mono-
chrome picture monitor for the charac-
ter-generator display. The monitor is
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Fig. 2. Three-part control panel. (’lop) alphanumeric keyhoard; (Middle) 
joystick control knobs; (Bottom) main control panel. 

Fig. 1. Four Snny BVII-IU0O’s with ancillary equipment, installed with 
shared monitoring. 

mounted on  ii sliding-track arrangement 
and can be adjusted either forward or 
backward. to suit each operator. 

VEST (Video Encoded SMPTE 
Time Code) 

The second CBS improvement added to 
the system in order to  take full  advantage 
of the 1 -in helical-scan VTRs was Video 
Encoded SMPTE Time Code. which CBS 
calls VEST. For this application, the time 
is encoded in the vertical interval. I t  will be 
recalled that the SMPTE time code wiis 
dcsigned to be recoverable from a longi- 
tudinal track at  speeds a s  slow a s  one-fifth 
to one-tenth play speed. This has been 
siitisf:lctory for most quadruplex on-linc 
editing systems up to now because qua- 
druplex VTRs do not provide slow motion 
or freeze modes. 

Off-line systems employing helical-scan 
VTRs have had code-recovery problems at  
low speed, and. in some cases, the operator 
was not free to run the tape as slowly as 
required for easy and accurate editing, One 
solution would have been to put the time 
code in the video by means of a character 
generator. The operator then would know 
exactly what frame he had chosen. but 
would have to manually enter the time 
code address corresponding to that 
frame. 

Because the system developed for CBS 
Television City was to be an on-line as well 
a s  an off-line system and because the 
manual entry of time code is very slow, it 
was agreed that time code characters dis- 
played in video wcre n;t practical. Thus, 
the decision was made to use vertical-in- 
terval time code to provide a “true tally” 
readout from each frame. 

The VEST equipment chosen was the 
Sony BVG-I 000, shown in Fig. 3. I t  solved 
the problem of recovering time code from 
a still frame. This device functions a s  a 
combined serial time code generator, 

VEST encoder. serial time code rcadcr, 
VEST decoder, and character generator. 
Thc identical code is inserted i n  lines 12, 
13, and 14, for redundancy. When using 
VEST, the serial time code is ;ilways 
clocked out at 80 bits/franie. rcgnrdless of 
the speed or direction of the VTR. Because 
the CMX software “expects” to see tirnc 
codc cntcring the I ?  at different rates ac- 
cording to the speed of thc VTRs, certain 
software changes were necessary. ( A  dc- 

tailed discussion is beyond the scope of this 
p;r per. ) 

I t  should be noted that VEST, in the 
form supplied by thc BVG- 1000. cannot be 
recovered a t  high speeds. The unit  takes 
this into account and automatically 
switches thc rcader between VEST and 
longitudinal time code at one-fourth play 
speed. CBS utilizes this selector and brings 
out i i  t d l y  from it to inform the software ;is 
to thc sourcc of thc code. 

To provide additional speed in editing. 
the software was modified to allow the 
mark-in and mark-out functions (which the 
operator uscs to select most edit points) to 
bc active i n  play, slow motion, and freeze. 

Fig. 3. Sony BVC-1000 vertical-interval time code unit for the VEST code. (One such unit i s  installed 
with each VTR.) 

Fig. 4. View of stations in the edit room, showing color monitors and speakers in the hackground. In  
the foreground, left to right, are: audio switcher buttons; audio console and meters; control panel and 
monochrome display monitor; video switcher panel and picture monitor assignment panel. 
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A number of factors have required changes
in the software and firmwarc of thc system.
Four such factors and the subsequent
modifications are as follows:

1. The use of VEST required changes
to recognize and usc the switch tally which
indicates whether the system is receiving
VEST or longitudinal time code. Sincc the
VEST timc code rate from the decoder is
80 bits/frdme even in slow motion or
freeze, software modifications were nec-
cssary so this constant-rate code would be
acceptable.

2. The new main control panel required
changes to accommodate the additional
control buttons.

3. Thc rcmotc joystick control knobs
required software changes to handle the
assignments and convert the joystick
commands to be used by the P .

4. The joystick on/off logic control re-
quired changes to automatically sclect
bctwccn computer control and joystick
control.

The edit room audio/video facilities are
shown in Fig. 4. Audio and vidco moni-
toring is typical of CBS edit rooms. Four
broadcast-quality color picture monitors
and two full-range audio monitoring sys-
tcms are providcd.

The vidcoswitcher is standard, with two
mix/effects units. The computer “talks”
only to one mix/cffccts unit, but various
combinations of computer and manual
control of the different portions of the
switcher are possiblc, dcpcnding on the
settings of three locallremote switches.

The audio switcher crosspoints can also
be operator- or computer-controlled. All
tape recorder outputs appear as inputs to
both thc audio switcher crosspoints and the
audio console. The audio switcher output
re-enters one input of the audio console,
providing the ability to mix VTRs or wild
sources with the computer-controlled
output of the audio switcher.

Summary
In  summary, the design of the newest

edit system at Television City has been
described. The salient features are as fol-
lows:

1. Thc system can operate either on-line
or off-line.

2. It uses I-in helical-scan VTRs, pro-
viding very fast shuttlc with viewable pic-
tures, slow motion in either direction, and
frccze-frame.

3. It fcaturcs vertical-interval time code

for accurate recovery of the code a t  slow
speeds or freeze frame.

4. It has remote joystick control
knobs.

5 .  Thc system enables mark-in and
mark-out functions when the joystick
control knobs (as well as the usual controls)
are used and VEST is present.

6 .  I t  provides the editor with a three-
part control panel with special features for
added speed and convenience.

7. Finally, it allows interchange of edit
decision lists between this system and the
earlier systems at Television City, for re-
editing or assembly.

The system was first used as an off-line
facility in August 1977, and in the on-line
mode in  November. It has bcen regularly
employed for a number of television pro-
grams and specials since then.

Predicting the futurc is difficult, but this
cdit facility is designed to accommodate
the addition of more VTRs, more monitors,
more audio/video features (such as a dig-
ital special effects unit) and more control
functions. Television post-production
techniques can only become more sophis-
ticated as time goes on. The system de-
scribed has sufficient flexibility that it can
be easily adapted to mcct future needs as
they arc recognized.
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