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PRY9 MKIl

PRODUCTION - PERFORMANCE - PERFECTION

There can be
no compromise!

Tour the premier recording studios
of the world — from London to New
York to L.A. — and you'll find they have
one thing in common: “no compro-

mise' recorders from Studer of
Switzerland.
Sure, their Studer multitrack

mastering decks are a big investment,
but you can make an equally sound
choice for your production needs for a
whole lot less. You can own a two-track
production recorder with the same
Studer heritage — a machine that has
many of the same production features,
the same uncompromising audio per-
formance and the same level of manu-
facturing perfection that has made
Studer Revox recorders the world stan-
dard — THE REVOX PR99 MKII is the
machine!

Like its “big brothers” in the top
studios, the PR99 MKIl is a professional
machine built for long-term perfor-

Circte #001 on Reader Service Card

mance. From the
solid diecast alumi-
num transport chas-
sis and head block to
the servo capstan
motor and the
modular electronics,
everything is milled,
drilled and mounted
with Swiss precision. The parts fit
together right — and stay there.

The PR99's professional features
are perfect for efficient, accurate tape
production: ® RealTime counter that
reads both plus and minus hours,
minutes and seconds; ® True Auto Loca-
tor allows precise, automatic search-
and-cue to any preselected address
point; ® Zero Locate to return the tape
to the zero counter location —
EXACTLY! e Auto Repeat to continu-
ously replay a tape segment of any
length.

Plus: e Built-in. front-panel vari-
speed; ® Self-Sync; ® Input and output
mode switching;  Edit mode switch;
® Tape dump: ® Calibrated and Uncali-

PR99 MKII Real Time Counter and Autolocator.

brated "+4" balanced and floating
inputs and outputs; ® 10" reel
capacity.

As for sound quality, the Studer
heritage again allows no compromise.
We think you'll find the Revox PR99
MKII to be sonically superior to any-
thing in its price range. Audition the
Revox PR99 MKII at your Studer Revox
Professional Products Dealer, or con-
tact: Studer Revox America. Inc., 1425
Elm Hill Pike. Nashville, TN 37210;
(615)254-5651.

STUDER REVOX







transistors and ICs are surface
mounted to that substrate.

The package is then potted for
stability and thermal conduc-
tivity. Resistor tolerances in our
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Hi-MICs can be held to within
a very low 05%, resulting in

excellent uniformity. Hi-MICs,
which are essentially self-con-
tained circuit blocks, also sim-
plify troubleshooting,

Good, stable

simple, expedient circuit will
create a peak in the response at
a very high frequency, some-
where around 2 MegaHertz.
The designers assume this will
not cause problems because.
after all, the audio range is
limited to about 20 kHz, and
this is 100 times higher in
frequency.

At Ramsa, we know Detter.
We realize that a 2 MHz peak is
an invitation to radio fre-
uency interference. It turns
the console into a great busi:
ness radio receiver so that a
passing taxi cab, for example, is
likely to contribute to your
program. For this reason, we

circuit design
It doesnt cost you
any more for us
to do it right!
Consider the buffer amps.
Consoles invariably have many
circuits to buffer one stage

from the next, serving as an
impedance converter without

changing the gain. For example,

theres always a buffer between
each pan pot and its assign

Iy pical module
with Hi-MIC
hybrid packages

switches so that the 3 dB down
point of the pan pot does not
shift, no matter how many
assign switches are selected.
Unfortunately, the typical cir-

|
Ideal for tuning in |
miscellaneos KE 1

Typical single-1C, unity gain buffer

stage and its response.

cuit that performs this function
ends up creating problems of
another sort. That’s because the
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Ramsa unity gain buffer stage and

its response

designed the unity gain buffer
for the WR-S840 series. It now
has more parts, but the circuit
is much better behaved, exhib-

iting a simple, non-peaked
single-pole response and pro-
viding some G dB greater mar-
gin of stability than the typical
designs in other consoles.
Whats more, all capacitors in
the audio path are Elna™
“Carafine” grade low-ESR type
for superior transient response.

The universal
input circuit.

Our engineers developed a
unique input preamp circuit. Its
41-position controt can be con-

tinuously adjusted, with 15 dB
detented resolution, to accept

any source from — 60 dBu to
+4 dBu nominal level while
maintaining a full 20 dB head-
room throughout this range.
The circuit uses discrete tran-
sistors for low noise, and a
bipolar 25 volt supply for the
headroom.

Long-life
MRP" controls.

MRP (Matsushita Resistive
Plastic) describes a proprietary
RAMSA process for building
high quality. high precision,
long life controls. For example,
the faders and input attenu
ators on the WR-8840 consoles
are rated at 300000 operational
cvcles. This is some 20 times the
life of a typicat carbon fader!

Fiberglas-Epoxy
circuit boards
throughout.

Fibergtas-epoxy boards may
cost more, but they offer
numerous advantages. They
dont warp, they are much
stronger than phenolic boards,
they can be fabricated with

double-sided traces and plated
through holes. Thats why every
circuit board in the WR-$840
consoles is of this design.

Comprehensive
4-band
equalization.

Each input module is equip-
ped with a powerful 4-band,
state-variable, sweep-frequency
equalizer with high speed (20
volt per microsecond) bi-EET

ICs. This circuit complements
the engineer acoustic and

Mono Mic/Line Input Module (WU-881)

Sub Input Module (WU-582)
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Why did
Ramsa design
this console?

How many times have you
compared the specifications for
two different sound mixing
consoles and wondered why,
though their specs were very
similar, they sounded so dif-

ferently? It happens all the time.

One of the primary causes
for this apparent discrepancy
between specs and actual per-
formance is related to the way
in which specifications are
measured. Typically, a spec is
measured in a laboratory. with
highly controlled conditions.
The console is driven from a
single, well-behaved source (an
oscillator or noise generator),
and terminated by a resistive
pad and some sort of analyzer.
Under these conditions, you
may see very impressive specs
for noise and distortion. Yet
take that same console into a
studio, an arena, or a theatre
and consider what happens.
You'll connect dozens of inputs
from a variety of locations
(some carrying noise modula-
tion from dimmers, fluorescent
light ballasts, wireless mics, or
the security crew's walkie-talk-
ies). You'll hook up the outputs
to loads through hundreds of
feet of reactive cable. You'll
patch in signal processors that
may be fed from different AC
systems (with hum and noise
current riding on the difference

Introducing the

RamsaWR-S840 Series Professional
Audio Mixing Consoles.

in ground potential). Suddenly,
the performance is orders of
maghitude less impressive.

In fact, many consoles
become unusable under these
conditions. This is one of the
areas we sought to correct in
designing the WR-S840 series.

Our market research indi-
caied there was a genuine
need for a truly professional
sound mixing console without
alot of costly gimmicks. The
basic function of such a con-
sole was already well-defined,
vet we wanted to design a con
sole that would become the
benchmark which future con-
soles must emulate. One that
would exhibit comparable per
formance and stability in the
field to that exhibited in the
lab. And our experience in
sound reinforcement, and
especially in the broadcast
industry (where the demands
are extraordinary), gave us the
know-how to do the job. The
result is the WR-S840 series of
consoles.

Crosstalk: a key
factor in console
performance.

One of the most critical, and
least understood, aspects of the

performance of a console is

WR-8840 Configured as a
52 Input House Console.

crosstalk, or leakage. When
you put a signal into the
console, and it comes out
everywhere. thats crosstalk.
Crosstalk is usually present
even in the finest consoles. For
example, the “infinity” mark
ing on a fader really doesnt
turn the signal off—it just
attenuates it. Crosstalk also
applies to all volume controls
(aux sends, pan pots, etc.) and
to switches (pre/post, assign,
on/off, etc.). In other words, it
affects evervthing in the
console. The real question
hecomes, “how much has the
crosstalk been attenuated. and
what is its frequency
response?”

Crosstalk is as important an
attribute of a consoles perform-
ance as is distortion or noise.
Yet typically you will see only
one crosstalk figure (adjacent
inputs to adjacent outputs). No
wonder you cannot determine
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much about the real system
performance from looking at a
typical crosstalk spec!

Consider that a typical
crosstalk figure of =55 dB at
1 kHz can degrade to —40 dB
at 10 kHz due to the capacitive
nature of high frequency cross-
talk. It doesnt do much good
to achieve a low distortion fig-
ure. like 001% (which is 8) dB
below signal level), when the
crosstalk is —4¢ dB at 10 kHz.
That level of crosstalk is
roughly the equivalent of 1%
distortion at 10 kHz!

Ramsa uses several
approaches to reducing cross-
talk. In our physical bus struc-
ture, we pair a ground
conductor with each signal
conductor so that adjacent
channels of audio are always
isolated by a ground. Even with
all those grounds. it would still
be possible for crosstalk com-
ponents to modulate the poten-
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tial on the cumulative ground
bus—resulting in low fre-
quency crosstalk, and a muddy
sound. Therefore, we also run
aheavy (" x %") chrome-
plated solid copper ground bus
the length of the console, to
which each modules audio
common is tied. You wont see
evidence of this difference in
the specifications, but you will
sure hear the difference in the
studio or in a live performance.

Another way we combat
crosstalk is to back-ground all
assignment switches. This
means that when a bus is not
assigned through a given
switch, that feed to the bus is
shunted to ground. This pre-
vents the signal brought to the
switch from leaking onto the
bus.

In a non-back-grounded
(that is, a conventionally

! | (Low-Z) Hus

Source
(Low-Z)
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higher and higher as more
inputs are assigned. Every time
the number of inputs assigned
is doubled, the white noise
rises 3 dB and the hum
increases 6 dB. Thats why the
specs can look good in the lab,
and not be very impressive in
the field.

You dont get something for
nothing, and unfortunately.
back-grounding does cause the
summing amps to run at max-
imum noise gain. In order to
keep the overall noise low in
the WR-S840 series, while
avoiding crosstalk by using the
back-grounding scheme, we
designed a discrete summing
amp circuit for the console.
This new amp yields an
improvement of better than 12
dB in noise performance over
conventional monolithic IC
amps. A very pleasant side ben-

Bus
Hi-Z

Source
(Low-Z)

Ramsa back-grounded switeh (left) versus conventional bus assign switch (right),

grounded) system, you can see
very low noise figures with
only one input assigned to a
bus, yet the noise comes up

efit is that the system noise is
not only lowered, it doesnt
change as more inputs are
assigned (see specs).

35

A proven method
of professional
console grounding,

Grounding is the most mis-
understood aspect of system
design. Improper console
grounding can cause odd
noises and unwanted sounds
that are difficult or impossible
to eliminate regardless of how
carefully the rest of the system
is assembled.

There are really just two
basic types of grounding prac-
tices: single-point and distrib-
uted. Single-point grounding
can work well within a small
sound system. Distributed
grounding lends itself to large
systems, including those up to
the size of your telephone com-
pany! Clearly, we selected a
distributed system as being the
appropriate technique for the
WR-$840 series. We didnt do
anything new, we just did our
homework.

As far back as the 19505, the

Journal of the Society of

Motion Picture and Television
Engineers (SMPTE) character-
ized. in detail, a distributed
grounding technique which
they recommended for use by
all equipment manufacturers.
Film studios generally have

large installations—sometimes
spanning many acres, with up
to a dozen sound stages all fed
from a central tape machine/
film dubber room. Similarly, TV
network facilities invariably
distribute audio through multi-
ple floors of high-rise buildings,

It's no great

engineering
achievement to build
a console that yields
good specs on the
bench. But getting it
to perform to those
same specs under
‘real-world’ con-
ditions. .. That's quite
another matter.”

John Windt,
consulting
engineer

with a lot of RF present.

Hence, the SMPTE practices
have to work for the toughest
of grounding situations. We fol-
lowed SMPTE recommenda-
tions in the WR-S840 series
because they comprise 4 truly
professional methodology that
eliminates the vast majority of
hum, buzz and other ground-
related problems.

NOTE: SMPTE also stated that input and
output connections must be halanced.
which is why all inputs and outputs on
the WR-8840 series consoles are halanced.
In fact. these consoles are among a very
few on the market that comply with afl
recommended SMPTE practices for profes
sional sound equipment.

Hi-MIC circuitry
for precision
and reliability.

A Hi-MIC is a cost-effective
circuit package that makes
use of surface-mount tech-
nology. Traces are plated

on a substrate, and then
all resistors, capacitors,



transistors and 1Cs are surface
mounted to that substrate.

The package is then potted for
stability and thermal conduc
tivity. Resistor tolerances in our
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Hi-MICs can be held to within
a very tow 05%, resulting in

excellent uniformity. Hi-MICs.
which are essentially self-con-
tained circuit blocks, also sim-
plify troubleshooting,

Good, stable

simple, expedient circuit will
create a peak in the response at
a very high frequency. some-
where around 2 MegaHertz.
The designers assume this will
not cause problems because,
after all, the audio range is
limited to about 20 kHz, and
this is 100 times higher in
frequency.

At Ramsa, we know better.
We realize that a 2 MHz peak is
an invitation to radio fre-
quency interference. It turns
the console into a great busi
ness radio receiver so that a
passing taxi cab, for example, is
likely to contribute to your
program. For this reason, we

circuit design
It doesnt cost you
any more for us
to do it right!

Consider the bufter amps.
Consoles invariably have many
circuits to buffer one stage
from the next. serving as an
impedance converter without

changing the gain. For example,

theres always a buffer between
each pan pot and its assign

IV prcal module
with Hi-MIC
hvbrid packages

switches so that the 3 dB down
point of the pan pot does not
shift, no matter how many
assign switches are selected.
Unfortunately, the typical cir

\deal for tusing in |
misceltaneous BF. 1
expecially taxi cabs |
when you least expect it
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stage and its response,

cuit that performs this function
ends up creating problems of
another sort. Thats because the
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Ramsa unity gain buffer stage and

IS response.

designed the unity gain buffer
for the WR-S840 series. It now
has more parts, but the circuit
is much better behaved, exhib-

iting a simple, non-peaked
single-pole response and pro-
viding some 6 dB greater mar-
gin of stahility than the typical
designs in other consoles.
What's more, all capacitors in
the audio path are Elna™
“Carafine” grade tow-ESR type
for superior transient response.

The universal
input circuit.

Our engineers developed a
unique input preamp circuit. It
41-position control can be con-

tinuously adjusted, with 15 dB
detented resolution, to accept

any source from — 60 dBu to
+4 dBu nominal level while
maintaining a full 20 dB head-
room throughout this range.
The circuit uses discrete tran-
sistors for low noise, and a
bipolar 25 volt supply for the
headroom.

Long-life
MRP" controls.

MRP (Matsushita Resistive
Plastic) describes a proprietary
RAMSA process for building
high quality, high precision,
long life controls. For example,
the faders and input attenu-
ators on the WR-5840 consoles
are rated at 300000 operational
cvcles. This is some 20 times the
life of a typical carbon fader!

Fiberglas-Epoxy
circuit boards
throughout.

Fiberglas-epoxy boards may
cost more, but they offer
numerous advantages. They
dont warp, they are much
stronger than phenolic boards,
they can be fabricated with

double-sided traces and plated
through holes. Thats why every
circuit board in the WR-5840
consoles is of this design.

Comprehensive
4-band
equalization.

Each input module is equip-
ped with a powerful 4-band,
state-variable, sweep-frequency
equalizer with high speed (20
volt per microsecond) bi-EET
ICs. This circuit complements
the engineers acoustic and

Mono Mic/Line Input Module (WU-S81)

Sub Input Module (WU-S82}
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Group Output Module (WU-58+4)

Effect Return Module (WU-$86)

Talk Back/OSC Module (WU-S88)
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Monitor Module (WU-S87)

Master Qutput Module (WL-885)

musical tastes at typical boost/
cut levels where the controls
are normally used for subtle
shaping and enhancement. At
higher levels of boost or cut,
the 'Q’ of the filters com-
pounds and becomes higher,
for more effective shaping of
sound. Center detents on the
gain controls facilitate rapid
neutralization of each band.

Ribbon wire
bussing and gold
contacts for
reliability and
low noise.

All power and audio con-
nections between modules is
carried via flexible ribbon
cables. These busses mate with
the module PC boards through
gold-plated contacts. Thus,

without any large mother-
board, there is no strain on the
connectors 4s the console
travels and flexes, and contact
resistance remains uniformly
low for the entire life of the
console.

Sweep-frequency
high-pass filters.

Each equalizer is accompa-
nied by a high pass filter with
12 dB/octave slope and a knee
frequency sweepable from 20
Hz to 200 Hz. This affords pre-
cise control of wind noise,
stage rumble, vocal plosives
(“pops™), etc. without cutting
desired program frequencies.

Submix modules
expand your input
capacity by a
factor of four

The Submix module is a
double-width input module
that has 8 mic/line preamp cir
cuits, each equipped with its
own phantom power, phase
reverse, assign on/off, direct out
and PFL switches. Thats four
times the input density of stan-
dard input modules. The Sub-
mix module also has the same
overall 4-band state-variable
EQ, variable high pass filter,
PFL and channel ON switches
as the standard input modules.
it also has the same 18 sends,
including: 8 aux bus assigns,
stereo pan, and 8 primary mix
busses. Just three of these func
tion-packed modules can
handle a 24 track tape mix.
Stuffing a full sized mainframe
with 20 modules accommo-
dates 160 inputs, though it is
unlikely you'll use such a con-
figuration. Realistically, you
may wish to fill 16 slots with 8
of these Submix modules (thus
handling 64 inputs), and the
remaining 24 slots with stan
dard input modules, for a total
capacity of 88 mic/line inputs.

Stage monitor
modules turn the
WR-S840 into

a 40 x 18 stage
monitor board.

By inserting Stage Monitor
Input modules into the main-
frame, a 40 x 18 stage monitor
mixing console is created—
with the features and flexibility
of monitor boards costing more
than twice as much. Each mod-
ule includes a 100 mm fader,
plus 10 mono bus level controls
and 4 pair of concentric stereo
bus level controls. The stereo
controls are internally switch-
able so they can serve as 8



Monitor Input Module for Stage Monitor Console (WU-$83)
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WR-8840 Configured as a 40 x 18 Stage Monitor Console.

independent assigns. for a total
of 18 discrete mixes on each
module. Each mono assign,
and each pair of sterec assigns,
has its own pre/post fader
switch, as weli as an assign on/
off switch. The Monitor module
also has the same 4-hand state-
variable EQ, variable high pass
filter PFL, overall channel on,
phantom power and phase
reverse switching as the stan-
dard input modules. This is the
perfect complement to a WR-
S840 house console.

A new look and
feel—a whole

new console.

The WR-S840 series not
only represents a major step
forward in performance, it also
embodies a new look and feel.
Elegant, neutral stvling is
housed in a low-profile (12"
high) package that makes it
easy to peer over the meter
panel. All volume controls are
detented, and all knobs are
subtly color coded so they dont
assault the eve—yet they
maintain good contrast under a
variety of lighting levels and
hues. The top of the meter
panel is horizontal and flat, so
you can stack it with small

monitors or other equipment.
And its even covered with a
rion-skid rubber surface to help
keep these objects in place.
Internally, there are many pre/
post switches: the standard
post fader & EQ Direct Output
can be made pre-EQ to feed a
house consoie, or pre-fader &
EQ to provide a split off the mic
pre without double-terminating
amic. There is a built-in dim-
mer circuit and 3 sockets for
standard LittLites. In short, we
paid attentior: to the little
details that make your mixirg
pleasurable and efficient.

Uncompromising
audio performance.

In keeping with the overall
design integrity of this series.
the mechanical and electricai
performance are exemplary.
High-speed 5532 opamps are
used extensively. Numerous
pawer-supoly decoupling caps
(7 on each input module alone)
keep the supply voltage very
“siiff” to avoid muddiness and
interaction between circuits.
The distort:on is so low that at
nominal operating levels it is
immeasurable because it is
below the noise floor (less than
001% THD). Even at +24 dBm
output into 600 okms, the dis-
tortion rises only to 005% .

The — 3 db points are 10 Hz
and 140 kHz. At the same tirne,
tne console is very stable and
has no tendency to oscillate
even when ail controls on the
console are at maximum level!
The overall signai-te-noise ratio
(with all inputs at nominal, all
ciannels on and assigned to a
bus) is better than 8t dB. Add
the 20 dB output headroom,
and youve got K00 dB dymanic
range in a worst-case, real-
world scenarto. Thats quiet.

In fact, the output noise
approaches that of an 18 bit
digital system. The common
made rejection ratio (CMRR) for
the universai mic/line inputs is
an impressive 75 dB at [ kHz
(65 dB broadband. 20 Hz to 20
kHz). The internal gaiti struc-
ture is conservative, with an
extra 6 dB of headroom on the
summing amps, so that as
channels are added to the mix,
the mixing busses do not
rapidlv overload and require
that inputs be hacked off.
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WR-S840 Test Data

Frequency Response

+0. -1 dB, 20 Hz to 20 kHz; -3 dB at 10
Hz and 140 kHz: any input to any output
bus, at any level control setting

At Nominal Level
10 dB Above Nominal
20 dB Above Nominal

Total Harmonic Distortion

0.01% *(+4 dBu in & out)
0.006% (+14 dBu in & out)
0.05% (+24 dBu in & out)

At Nominal Level
10 dB Above Nominal
20 dB Above Nominal

Intermodulation Distortion

0.01%*(+4 dBu in & ou)
0.01% (+14 dBu in & out)
0.1% (+2+ dBu in & out)

Crosstalkt

Adjacent Input to
Adjacent Output

Fader (Maximum Kill)

Channel On/Off Switch

Aux Send Pot

Output Module (All
Combinations of
Group-Aux-Matrix)

85 dBat 1 kHz; 72 dBat 10kHz

80dBat 1 kHz 60 dB at 10 kHz
95 dBat 1 kHz: 7S dB at 10 ktiz
75dBat | kHz: 60 dB at 10 kHz
B8O dB at | kHz: 65 dBat 10kHz

Dynamic IM Distortion
At Nominal Level
10 dB Above Nominal
20 dB Above Nominal

0.01%*(+4 dBu in & out)
0.005% (+14 dBu in & oul)
0.02% (+241 dBu in & out)

Phase Response

+00° at 20 Hz. -20 © at 20 kHz

Common Mode
Rejection Ratio

Standard Channel Input 70 dB 20 Hz 1o 20 kHz at any input gain
control setting

All Other Inputs 10dBat 1 kHz: 35 dB a: 10 kHz

Noise
Equivalent Input Noise

Output Signal-to-Noise
Ratio

127 dBm (150 Q source. DIN audio
bandwidth 22 Hz - 22 kliz)

86 dB all faders off. all channel switches
off. all modules assigned to the bus)

80 dB3 (all faders at nominal, all channels
on, all modules assigned to the bus.,
input gain controls at +4)

Equalization
Low (shelving)
Low-Mid (peaking)
High-Mid (peaking)
High (shelving)

+15 dB. sweepable 40 Hz 1o 400 1z
+15 dB, sweepable 160 Hz to 1.6 kHz
15 dB. sweepable 800 Hz o 8 kHz
15 dB, sweepable 1.6 kHz 10 16 Ktz

High Pass Filter 12 dB/octave, sweepable 2010 200 Hz

Mixing Bus Assigns
Standard Input Modules
Monitor Module

8 group. 2 stereo & 8 aux send

1O mono & « stereo (stereo outputs are
switchable to dual mono in pairs, fora
total of 18 busses)

Maximum Voltage Gain
Input to Group Out
Input to Aux Out
Input to Matrix Out

S1dB(+2dB)
R6dB (+2dB)
90 dB (+2 dB)

nominal level,

* There is no measurable distortion at nominal level; this value is actually
the noisc floor of the console, which is why distortion drops at 10 dB above

1 Crosstalk values are the difference between the level fed into the driven
circuit, and the level measured in the non-driven circuit.

Meters 18 VU meters with LED Peak indicators:
8 switchable for Matrix or Group.
2 Stereo, 8 Aux

Headroom 20 dB minimum throughaout the entire

console

Power Requirements 120V AC. 60 Hz, 600 VA

(Ramsa WU-PSRO Supplyy

Overall Dimensions T2-7/8" x 12" x 39-3'8"

(WxHxD) I8S1T mmx 305 mm x 999 mm
Weight 293 pounds (133 kg) approx.
" Actual Nominal Source Nominal Max Level
Impedance Impedance Level Before Clipping Conncctor
Standard Channel Inputs 5k 150Q ~ 60082 -60 ~+4dBu -40~ +24 dBu XLR-3
Aux In, 2-Track 1 In, Efx In 10kQ 60052 +4 dBu +24 dBu XLR-3
Input Module Insert Return, 2-Track 2 Input, Sub Input 10kQ 60082 +4 dBu +24 dBu T/R’s Phone Jack
2-Track 3 Input 10k€2 10k -10 dBV +12dBV R(f/\;c—k
Output Bus Insert Return 10kQ 60082 -2.dBu +24 dBu T/R/S Phone Jack
Aux Mic Input 5k 1500 ~ 60082 -80 ~ -50 dBu -60 ~ -40 dBu XLR-5
Output Characteristics mpedance Impedance | Level  Before Clipping _ Connector
Group, Aux, Matrix, Stereo, Control Room & Osc. Out 758 6GO0C2 +4 dBu +24 dBu XLR-3
Input Insert Send, Direct Out, Studio Out 75Q 60062 +4 dBu +24 dBu T/R/S Phone Jack |
Group, Aux, Matrix & Sterco Insert Send 758 600€2 -2 dBu +24 dBu T/R/S Phone Jack
Studio Out 50082 10k€Q2 10 dBV +12dBV RCA Juck

Panasonic
Industrial Company

6550 Katella Avenue Cypress, CA 90630

714-895-7200

© 1987 Panasonic  Printed in US.A.
Data subject to change without notice or obligation

Data measured on an Audio Precision test set is available on
written request. EIna is a trademark of Elna America, Inc
Carson. CA. MRP is a trademark of Matsushita Electric
Corporation of America.
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FROM THE EDITOR

Tle big news in professional re-
cording these days is how the computer has entered into virtually
every facet of the recording process. From operating a studio
business to a mixing console, from generating a score for the
instrumental arrangements to creating the sounds of the orches-
tral palette, from building an on-line masterpiece to carving a
72-second musical tidbit into two 30s and a 60, the computer is
being put to good use by the recording community.

At the fall AES Show, the barometer of pro audio’s health and
welfare, there were enough computer disk-based recorders and
editing devices to prove that a trend has developed, and this
hardware certainly received the most attention. Yet while these
systems boast impressive capabilities, they go up against many
time-tested procedures and require significant user learning time.
Whether they’ll be quickly accepted by the studios or just become
the latest round of instant obsolescence remains to be seen. We
plan to follow these developments over the next few months,
and try to give you, in the process, a clear view of how these
devices operate and their viability in the studio.

We begin our closer look at disk-based production with Mel
Lambert’s overview of AES and the key players in this new indus-
try niche. This month’s PostScript profiles a New York disk-based
recording studio, for an applications-oriented view of the topic.
Our studio operator’s forum this month, hosted by Linda Jacob-
son, explores music hardware and software currently being used
by operations in the Northwest U.S. And for the latest on music
and production software, our new associate editor, Paul Potyen,
has surveyed the field and reports on where the action is. Paul, a
jazz musician with two engineering degrees and MIDI tenden-
cies, replaces George Petersen, who moves over to become man-
aging editor of Electronic Musician. However, George remains
product editor at Mix.

Keep Reading,

-

David Schwartz
Editor/Publisher

WE'RE MOVING
As of January 20, 1987, Mix Publication’s mailing address will be
6400 Hollis St., Ste. 12, Emeryville, CA 94608.
New phone: (415) 653-3307
New FAX: (415) 653-5124
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Congress Asked to Inciude
Music Rights in Package

Four witnesses representing the
television broadcast industry told a
Senate subcommittee that the cost
of music copyrights in syndicated
programs purchased by local TV
broadcasters should be included in
the purchase price of the overall
program package.

Currently, broadcasters must buy
expensive “blanket licenses” for
the rights to millions of songs, al-
though they may actually only need
the rights to a few dozen songs con-
tained in programs already bought.

Testifying before the Senate Sub-
committee on Patents, Copyrights
and Trademarks were Leslie G. Ar-
ries, Jr., chairman of the All-Industry
Television Music Licensing Com-
mittee, Buffalo Broadcasting Co.,
Inc., Buffalo, NY; committee mem-
ber C.E. Cooney, KPNX-TV, Phoenix,
AZ; Philip J. Lombardo, NAB repre-
sentative, Citadel Communications,
New York, NY; and Dick DeAngelis,
KPHO-TV, Phoenix, AZ, represent-
ing INTV,

“We are currently able to bargain
directly with copyright owners for
the performance copyrights to ev-
erything we air except one thing—
the background and theme music
which the Hollywood studios insert
into the syndicated shows they sell
us,” says Lombardo. “All studios as-
sign their music copyrights to one
of two licensing societies, ASCAP or
BMI. They in turn demand a flat
payment, historically a percentage
of the station’s total revenues, not
simply a portion of the money gen-
erated by the programs them-
selves.”

The broadcasters have spent 13
months attempting to negotiate a
fair solution with ASCAP without sat-

isfactory results. They support legis-
lation that would eliminate “blan-
ket licensing™ and establish “source
licensing”—music rights would be
included with all other copyrights
(script, literary or choreography)
that are conveyed by the syndicator
when the rights to a TV show are
sold to a local station.

Video Expo Set for San
Francisco

More than 8,000 prospective buyers
will be combing the aisles looking
for equipment at Video Expo San
Francisco, February 23 to 25 at the
SF Civic Center. Along with exhib-
its, the Expo offers an intensive sem-
inar program, all under one roof.
Booth space is now available. For
more information call (800) 248-
5474, or (914) 328-9157 in New York.

Disctronics Buys Two CD
Piants
International compact disc manu-
facturer, Disctronics Ltd., has ac-
quired LaserVideo Inc., the largest
US.-owned CD producer, for $55
million in cash and stocks. The Las-
erVideo plants in Huntsville, AL,
and Anaheim, CA, combined with
the Disctronics plants in Mel-
bourne, Australia, and Southwater,
England, will produce 65 million
units, capturing 20% of global pro-
duction, making it the third largest
CD producer following Philips Du-
pont Optical and Sony. Disctronics
has achieved this distinction less
than 18 monthsafter its original Aus-
tralian plant began construction.
“As the world’s major indepen-
dent,” says Disctronics CEO, Roger
Richmond-Smith, “we can signifi-
cantly enhance our commitment to
client service—for majors and inde-
pendents alike—in what is increas-

ingly a global market.

“We now have a balanced glob-
al capability in the compact disc
and optical storage industries
which will create greater effective-
ness in production, supply and
product development for our com-
bined operations.”

LaserVideo, formerly a wholly
owned subsidiary of the Chicago
technology company, Quixote Inc.,
adds a client base with service of-
fices in New York and Los Angeles.
LaserVideo’s pioneering work in
videodisc and CD-ROM mastering
plus audio CD dates from 1983. It
is now the second largest produc-
er in the U.S., with the only CD
plant on the West Coast. Both Disc-
tronics and LaserVideo use a state-
of-the-art Meiki injection molding
technology.

Music Expo Set for Los
Angeles

Music Expo '88, designed to be the
world’s largest showcase for music
and music-related products, will be
held at the Long Beach Convention
Center, south of LA, April 29 to
May 1.

The three-day show will host over
200 manufacturer and vendor ex-
hibits in a trade show format struc-
tured for consumers. Everything
from drum kits and sheet music to
electronic keyboards and the latest
in digital technology will be on dis-
play. In addition to the exhibits, the
event will include demonstrations,
on-site seminars, live performances,
sweepstakes and individual product
promotions.

Booth space is now available. For
complete information and a space
reservation kit, contact Musex, Inc.,
723Y% North LaCienega Blvd.,, Los
Angeles, CA 90069, (213) 659-0701.
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(PPORTUNITY KNOGKS.

32 Tracks;  constant tension tape transport;  buill in autolocator;  noisele
and gapless punch-in/punch-out, and HX Pro—at a price you can alford. We call it
“opportunity”. You'll call it "a killer”

We know getting started in the music business can't mean an M11R-90 i the first
month, evert when your talent warrants it. - So we've given you the next best thing - the
MX-80.  Now you have room for the band, the back-ups, the slrirgs and the horris - with
some bucks left over for thal new console you've been looking at. And 'heres a 24
channel version too!  From Otarn: Technology You Can Trust

Conlact your neares! Otari dealer, or cail Olari (415) 592 8311

Otan Corporation, 2 Davis Dr, Belmont, CA 94002 .
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INDUSTRY NOTES

Sound and electronics system contractors
can look forward to a comprehensive sem-
inar at the Contractors Expo and Con-
ference ’88, May 18 and 19 in Reno, Neva-
da. The seminar will include audio, video,
management and computer-assisted de-
sign sessions. Nearly 300 product exhibi-
tors are expected at the Expo. To register
call the National Sound and Commu-
nications Association (NSCA) at (312)
593-8360 . . . The National Computer
Graphics Association (NCGA) is hold-
ing a five-day conference March 20 to 24
in Anaheim, CA. Artificial intelligence,
computer art and animation, computer-
aided design and manufacturing and elec-
tronic publishing will be among the sub-
jects of the 128 sessions conducted by
over 300 speakers. For further informa-
tion, contact Sharon Sutton or Bob Cramb-
litt at (703) 698-9600 . .. The 129th
SMPTE Technical Conference and
Equipment Exhibit, held October 31
through November 4 in Lios Angeles, drew
over 17,000 people, breaking attendance
records for the third consecutive year. The
theme of this year's conference was “Imag-
ing and Sound—Today and Tomorrow”
.. . Nimbus Records, a British compact
disc manufacturer, announced agreement
to acquire majority holdings in Maxwell
Communications Corporation for 24
million pounds. The partnership will in-
volve further development in the areas of
electronic publishing and information tech-
nology, including CD-ROM . .. Optical
Media International, a Los Gatos, CA
company specializing in optical data stor-
age and digital audio workstation technol-
ogies, has formed Reflective Arts Inter-
national, a new publishing label that will
be active in publishing optical discs in the
CD-ROM, CD-Audio and CD-Interactive
formats . . . David Angress joined One
Pass, Inc. of San Francisco as vice presi-
dent of sales and marketing . . . Martin
Audio Video Corp. of NYC appointed
Michael Bogen as vice president and
David Bellino as sales manager . . . Ja-
pan’s Nippon Gakki Company, Ltd.—a
company perhaps unknown to most read-
ers—decided to change its name to Ya-
maha Corporation. Nippon Gakki is
the parent company of Yamaha, the giant
$2.7 billion musical instrument manufac-

turer, and will now draw upon the wide-
spread recognition of the Yamaha name
... Dyan Traynor was named director
of sales and marketing at EFX Systems in
Burbank, CA . . . Sound Genesis Corpo-
ration hired Donny Johnson as sound
development team leader and has con-
tracted with Stephen Kay, a NYC-based
independent producer, to act as waveform
and production consultant . . . Advanced
Music Systems (AMS) Industries of
England hired Julie Wood to work in
public relations . . . Mitchell Brill was
named Editel/NY's director of client serv-
ices . . . Raleigh Nelson was named ac-
count representative for Grace & Wild
Studios in Farmington Hills, MI . . . Da-
vid Neal was appointed marketing man-
ager of Great Britain's DDA, which also
has named Savana Communicacoes
Ltd. of Rio de Janeiro as its Brazil distribu-
tor and Professional Equipment of
Milan and Audio Link of Parma as Italian
distributors . . . A/T Scharff Rentals in
NYC appointed Scott Schachter as video
accounts manager . . . API Audio Prod-
ucts, Inc. named Milam Audio in Pekin,
IL to represent them in the Midwest, in-
cluding Nashville, and Syco of London as
API dealer for England and most of Eu-
rope . . . Harris Corporation named
company president John Hartley to the
additional post of chairman of the board
... Victor Van Rees has joined the staff
at Production Masters Inc. in Pitts-
burgh as sales manager and Rich Yasick
has been hired as computer graphics art-
ist . . . Sencore, Inc. president Herb
Bowden turned over his position to son
Alan Bowden and named his son Doug
Bowden executive vice president. The
Sioux Falls, SD-based company employs
over. 325 people . . . Gail Mezey Morris
was named executive vice president of
San Francisco's Snazelle Film & Tape, a
commercial production facility . . . Steven
Wenig was appointed director, technical
support at Nakamichi Corporation . . .
Cubicomp Corporation has contracted
with MarTech Associates, Inc. for help
in developing its sales in the government
market. MarTech is a nationwide consult-
ing organization that specializes in assist-
ing manufacturers sell to the government
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“One layup console,
cream & sugar, please.”

Even in your high-speed
world of ADR, Foley, and
effects layup, it might seem
that needs are simple.

A good cup of coffee.
A comfortable chair. And a
console with just a few basic
features.

It's a safe bet, though, that
your console can be a major
headache. Noisy mic preamps,
maybe. Or lame EQ that
makes you reach for external.
A machine interface that's a
collection of add-ons and
compromises.

We've designed the Essence
to put an end to all that. Its
a workstation for multitrack
effects layup that you'll think
you designed yourself.

We know that the quality
of your assembly rooms sets
the stage for your mix theater.
So we gave the Essence the
same powerful parametric
equalizers and ultra quiet mic
amps as our top of the line
Elite.

Now you can have all the
monitor inputs you want, 32
if you use a digital multitrack.
Each with slide fader and
SMPTE automated mutes.

Essence gives you a variety
of solo functions on inputs and
monitors. Even the headphone
feed has its own solo system.

Our logic puts tracks into
record ready from the console
and you can route audio to
any track you select. A
sophisticated communication
system knows the machines
are in rewind and still lets
you chat with the talent.

NEeotek

Best of all, we've put the
Essence system, with its
comprehensive master section
and patch bay, into a package
that fits Neotek sonic perfor-
mance into your smallest
assembly room. With enough
desk space for your scripts
and synchronizer keyboard.
You can even add an Audiofile.

So sit back in your comfy
chair and imagine what you
could do without the com-
promises of a semi-pro console.
Think how the quality and
efficiency of your work will
improve.

We can’t do anything about
that cup of coffee, but now at
least your console won't leave
a bad taste in your mouth.

Neotek Corporation 1154 West Belmont Avenue Chicago, Hlinois 60657 (312) 929-6699
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AND STUDIO NEWS

NORTHWEST

Sessions at Starlight Sound in Richmond,
CA included a new demo by veteran rocker
Elvin Bishop, engineered by Josh Hecht
and produced by Hecht and Bishop; also
three songs by Al Rapone & the Country
Cajuns, produced by Rapone and Neil J.
Young and engineered by Bill Thomp-
son. . .Activity at SF's David Litwin Pro-
ductions included music for a Delta
Dental Service media campaign and
track production for a UC Berkeley TV
spot. . .AtSacramento’s busy Swingstreet
Studios, the production team of Phil Sil-
las and Larry Lauzon have been working
on albums with the Heritage Singers and
Steve Wright. . . Hope Sterling has been
in Vancouver’s Inside Trak Studios com-
pleting her gospel debut album with pro-
ducer Roy Salmond and engineers Dave
Slagter and Gary Tole. . .Satoshi Suzu-
ki, producer and owner of Syncro Inter-
national Studio in San Anselmo, CA, has
been working with guitarist Bruce Bec-
Var, producing and writing material for an
album due out on an independent label in
early '88. ...

SOUTHWEST

Shallow Reign recorded and mixed new
material at Planet Dallas with Patrick
Keel producing; while engineer Rick
Rooney led The Blind through some
demossessions. . .Omega Audio’s Dallas-
based remote truck was on hand at Billy
Bob’s in Ft. Worth to record a live segment
of the HBO film Baja Oklaboma, featuring
Willie Nelson and Emmylou Harris.
Engineering were Paul Christensen,
Philip Barret and Gary Bayles. Dick
Rudolph produced. ..Norwegian artist
Solveig Leithaug was in at Rivendell
Recorders in Pasadena, TX, recording her
second LP for Dayspring Records. Wayne

Watson and Paul Mills produced. . .At
the newly opened Future Audio in Dal-
las, Geron Davis was in mixing a project
for Micki Mangun. . .The Otis Conner
Companies in Dallas completed the re-
cording of original music for Texas® pari-
mutuel horse racing system. George
Weems produced. . ..

NORTH CENTRAL

Group L.A. finished its second LP, Persis-
tence of Vision, at Mus-I-Col Recording
in Columbus, OH. Doug Edwards engi-
neered. Also at the studio was Bullroper,
working with engineer Edwards. . . At Ze-
nith/dB Recording in Chicago, the vet-
eran jazz quartet The Ken Chaney Xperi-
ence began their second LP with produc-
ers Dave Freeman and Robert Hearn,
and engineer Joe Tortorici. . .At Royal
Recorders, Lake Geneva, WI, Talking
Head Jerry Harrison was in producing
some tracks for Milwaukee’s John Sieger,
who's cutting his debut album for Warner
Bros. Also at Royal, both Adrian Belew
and The Bears (featuring Belew) have
begun work on new albums. ...

SOUTHEAST

At Ardent Recording in Memphis, Vel-
vet Elvis were in with producer Mitch
Easter to work on their debut album for
Enigma Records. Tom Laune assisted.
Also at Ardent, ZZ Top producer Bill Ham
remixed some early ZZ albums for CD re-
lease. Joe Hardy engineered. . .Plati-
num Recorders in Orlando, FL, recorded
the Cutting Crew for a new single on
Virgin Records. Gary Platt engineered. . .
Mr. O Audio in Columbus, GA had pro-
ducer/engineer David Norman in work-
ing on several projects, including a six-
song demo for The Society and four tunes

for A.C. Black & the Mean Katz. . .Re-
cent activity at Southern Tracks in Atlanta
included completion of tracks by the group
Starbuck, with Bruce Blackman and
Doug Johnson co-producing, and John-
son engineering. . . At Reflection Studios
in Charlotte, NC, singer Eileen Farrell
has been recording a new album for Audio-
phile Records with producer Loonis
McGlohon and engineer Mark Williams
...Word recording artists The Talleys
were in at the Soundshop in Nashville
working on an album project with Steve
Taylor producing...Criteria in Miami
had the Epic act Will to Power in working
ontheirnew album. Bob Rosenburg pro-
duced, with Mike Couzzi behind the
board, assisted by Dana Horowitz. . . At
the Bennett House in Franklin, TN, Amy
Grant cut tracks for her next project with
producers Brown Bannister and Jeff
Balding. ...

SOUTHERN CAL

In Westlake's Studio E (LA.), former
Prince bassist Mark Brown produced
Chico De Barge and Stacy Lattisaw for
Motown Records utilizing the Harrison Se-
ries Ten console. . .At Skip Saylor Re-
cording in Los Angeles, the Perri Sisters
were in with producer Victor Flores and
engineer Eddie Delena overdubbing and
mixing on dance tracks for MCA Records.
Assisting was CLif Jones. ..Sound Im-
age in North Hollywood had singer/song-
writer Dorie Pride in cutting tracks for
Atlantic Records with producer Kamau
Peterson and Conley Abrams at the
board. . . Producer Chas Sandford was in
at Secret Sound in LA. mixing and over-
dubbing tracks for the Capitol act House
of Schock, featuring former Go-Gos drum-
mer Gina Schock. Gary McGachan and
Daren Chadwick engineered. . .Barry
White produced his own song, “Sho You
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Ampex hits the top of
the charts with its neweslt
release, Ampex 167 digital
masterig tape.

\We nol only proneered digital audio tape, we also refined it. The
resullis Ampex 167, a tape that sets the highest standards for all digital
audio applications. Andit’s available in all open reel and cassetle formats,
including the new 80-minute cassetle length.

More top performers record their hits on Ampex tape than any other
tape in the world. While opinion may vary
on what it takes to malke a hit, there’s no AM pEX
argument on what it takes to master one. e Gt et Gostemen,
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INSIDER - AUDIO

specifications are described. For all of
you trying to figure out CDV, let’s take
a peek over Mr. Vogelaar's shoulder
for a look at some of the present and
future solutions for reconciling NTSC
and CD.

The digital audio portion of the CDV
format utilizes the existing CD-DA
format: %-inch tape via Sony PCM-1630
processor. The video portion of the
format sources from the one-inch C
format. Clearly, the use of two differ-
ent tapes is problematic, but Philips
decided that combined formats such

as DASH, B and D1 are not yet in suffi-
ciently extensive use. Their future pro-
liferation could be used to simplify
CDV mastering. Meanwhile, the use of
different formats promotes the basic
problem of keeping everything in sync.

The audio sampling frequency on
tape and disc is 44.1 kHz; the same as
CD-DA. However there is no integer
relationship between 44.1 kHz and the
NTSC frame rate of 29.97 Hz, which
yields a video rate of 44.056 kHz. Thus
the PCM processor cannot be directly
locked to an NTSC sync pulse genera-
tor. As a result, any video material for
digital audio must be converted from

FM TUBECRAFT
OFFERS ALL THE

BASIC SUPPORT P
SYSTEMS NEEDED
IN HELPING YOU -
OUTFIT YOUR :
STUDIO.

e Acoustafoam

e Racking Consoles
e 19" Equipment
Racks

e Keyboard Stands o
e Mixing Console -
Stands '. -

e Computer Tables

e Plus Much More

ACOUSTICAL SPECS AVAILABLE
FOR INFORMATION CALL OR WRITE:

M UBECRAFT=

1121-26 LINCOLN AVENUE, HOLBROOK, NY 11741 ¢ 516-567-8588

44.056 to 44.1 kHz.

SMPTE frame modes also provide
an interesting challenge for CDV. With
a frame rate of 29.97 Hz, a 30 frame-
per-second count yields an error of
+108 frames in one hour. The SMPTE
drop frame mode compensates for this
by dropping the first two frame num-
bers at the start of each minute except
for minutes 0, 10, 20, 40 and 50. SMPTE
non-drop frame mode is intended for
30 frames per second field rates. How-
ever non-drop frame mode is often
employed in NTSC video, particularly
in music video production. Thus the
correct program timing cannot be read
directly from the code.

When it comes to ©DV mastering,
aSMPTE non-drop frame code on chan-
nel 3 of NTSC tapes is recommended.
This syncs directly to the laser beam
recorder’s internal code generator. Be-
cause both codes are increasing mono-
tonically, synchronization is direct.

Meanwhile, non-drop frame (30 Hz)
code is recorded on audio channel 2
of the U-matic tape. The VTR retains a
drop-frame (29.97 Hz) code. To re-
solve the conflict, the code from the
U-matic is recorded to the VIR audio
channel 2; the U-matic recorder is
frequency-locked to the video record-
er during the time code copying. Thus
video, audio and two related time
codes are present on one (video) tape.
Why not record video time code to
U-matic audio channel 1? Easy. The
video is missing. Video and audio
would have to be synchronized to
make a work copy. In addition, audio
channel 1 is reserved for CD's PQ
subcode.

The frequency lock between the
two machines is easier said than done.
The lack of common reference be-
tween 44.056 and 44.1 kHz prevents
direct locking. The solution is a PLL
circuit to guarantee identical running
speeds. Both proprietary and commer-
cial sync boxes are being pressed into
service. A basic hook-up is shown in
Figure 1.

To help resolve technical difficulties
in CDV production, Philips/PolyGram
has identified several potential prob-
lem areas.

A major problem involves, naturally
enough, sync. Most music videos are
shot without lock between picture and
sound. For example, the video may be
shot to a pre-recorded soundtrack. The
audio is typically synched to video
during post-production. Ideally, the

Circle #071 on Reader Service Card
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Ampex hits the top ol
the charts with its newest
release, Ampex 167 digital
mastering tape.

\We not only pioneered digital audio tape, we also refined it. The
result 1s Ampex 167, a tape that sets the highest standards tor all fhgital
audio applications. And it’s available in all open reel and cassette formats,
meluding the new 80-minute cassette length.

More top pertormers record their hits on Ampex tape than any other
tape m the world. While opinion may vary

on what it takes to make a hit, there’s no AM pE

argument on what it takes to master one. e e R

Broadway, Recwood €y, 115 e

Circle #045 on Reader Service Card



Right,” at Larrabee Sound in LA. Paul
McKenna engineered and John Hege-
des assisted. . .Cherokee Recording in
LA. has been busy with such artists as
Yngwie Malmsteen, working with pro-
ducer/engineer Jeff Glixman, assisted by
Scott Gordon; Vinnie Vincent, in with
producer Dana Strum, engineer Mikey
Davis and assistant Jay Lean; and singer/
songwriter Jack Tempchin, cutting with
producers Dee & Bruce Robb, assisted
by Cliff Kane. . .At Elumba Studios in
LA., producer Raymond Jones was in
working with Pieces of a Dream on a
song for Spike “She’s Gotta Have It” Lee’s
next movie, School Daze. . .Action at
The Rock House in LA. included CBS
recording artists Krystol tracking for their
new album with Larry Robinson produc-
ingandJohn Van Nest engineering. . . At
Studio Masters in LA, the team of L.A.
Reid and Babyface have been producing
tunes for Karyn White, Paula Abdul,
Johnny Gill and Howard Hewitt. Jon
Gass is engineering. . ..

NORTHEAST

At Dreamland Recording in Woodstock,
NY, Joan Jett was in collaborating with
producer Desmond Child on two new
songs. Arthur Payson engineered, with
Dave Cook assisting...Columbia Rec-
ords artists The Manhattans were in at
L.N.S. Recording in NYC sorting and re-
mixing tracks from two albums of oldies,
which will be used for TV tracks. Dan
Sheehan was at the board. . .At Third
Story Recording in Philadelphia, Jim
Christopher and Dan McKay of the
Nova Express were in to mix down their
latest single, with Christopher producing
and McKay atthe board. . .Quad Record-
ing in Manhattan had Nona Hendryx in
cutting “1 Know What You Need.” Hendryx
co-produced with Dan Hartman, while
Dave Ogrin and Henry Falco were at
the board. . .At Power Play Studios in
Long Island City, NY, Vince Montana was
in remixing old and recent tunes for a
release on the Philly Sound Works label.
All the tracks were engineered and re-
mixed by Norberto Cotto, assisted by
Dwayne Sumal. . . At Cove City Sound
Studios in Glen Cove, NY, Taylor Dayne
was in recording her new album for Arista
with producer Ric Wake, engineer Bob
Cadway and assistant Tom Yezzi. . . The
original, reunited Village People visited
Electric Lady in NYC to mix some tracks
recorded over at Quadrasonic. Producers
Joe Maggio, Bob Turco and Frosty Law-

The tirst Amek APC 1000 console in the U.S,, at Greene Street Recording
in NYC.

son were behind the board. . . Stetason-
ic have been cutting tracks for their second
album on Tommy Boy Records at Calliope
Productions in NYC. Bob Coulter is at
the console. ..At Normandy Sound in
Warwick, RI, The Neighborhoods record-
ed and mixed their album, Reptile Man, for
Roadrunner Records. The project was pro-
duced and engineered by Phil Greene,
assisted by Ralph Petrarca...Reggie
Lucas has been producing the Weather
Girls’' next Columbia [P at Quantum
Sound in Jersey City. Engineering those
sessions were Doc Dougherty, assisted
by Abdu Malahi...Ralph Tresvant of
New Edition was in at Boston’s Newbury
Sound working on a solo album for MCA.
Paul Arnold was at the controls. . . Pro-
ducer Pat Moran anid artist Danny Wilde
stopped in at Barry Diament Audio in
NYC to master the CD of Wilde’s new Gef-
fen LP. . .Chrysalis artists Vigil are work-
ing on their next album at Sheffield Au-
dio/Video in Phoenix, MD. Producing are
Sam Prager and Vigil, with Bill Mueller
engineering. . .Engineer Rob Paustian
was in at Metropolis Music in NYC to
work on producer Arthur Baker's latest:
Jet Vegas. Laura Fried assisted. . .Roy
Orbison popped into Blue Jay Record-
ing in Carlisle, MA, to cut a new version of
his classic “Cryin'” for the film Hiding Out.
The sessions were produced by Peter An-
derson and engineered by Dusty Wake-
man. .. The “new metal” band Deadly
Blessing completed their album at The
Warehouse in Philadelphia, with Bo
Blaze producing and Obie O’Brian en-
gineering, assisted by Chris and Slave
Brown. ...

STUDIO NEWS

The New York Music Deli in Manhattan
took delivery of a Soundtracs 6800 auto-

mated board, to be the centerpiece of the
Deli’s “MIDI Kitchen”. . . KRK Monitoring
systems has signed contracts with three
Southern California studios: Baby-O, Sum-
ma Music Group, and Pacifique. ..
Complete Post in Hollywood has added
athird audio bay, built for clients requiring
an economical bay for simple mixing and
announce booth work for commercials,
promos, programs, videos, etc. Audio Bay
1li is equipped with an Auditronics con-
sole with Cipher Softouch synchronizer,
and much more. . .Sound Impressions
in Milwaukee, OR, has added such equip-
ment as a PCM70, UREI 813s, and a Roland
SDE-3000 digital delay; and increased its
engineering staff from two to four to ac-
commodate a spate of new work. . .Mid-
dle Tennessee State University has
opened a new studio featuring a control
room designed by Bob Todrank of Valley
Audio. It's equipped with a NEOTEK Elite
console, a complete Roland MIDI system
andall sorts of outhoard gear. . . Platinum
Recorders of Orlando, FL, recently reno-
vated its 48-track mobile facility with two
Otari MX80 24-track recorders, Adams-
smith Zeta Three synchronizers, and vari-
ous new mics and outboard devices. . .
Secret Sound in LA has installed an SSL
6048 console, and an Otari MTR-90 II. . .
Sheffield Audio Video productions of
Baltimore upgraded its acdio remote truck
by installing a Neve 8068 Mk I1 console. . .
The Village Recorder in West LA, has
been constructing a new studio designed
expressly for audio sweetening and film
and video post work. The control room
will have a Trident T24 corsole and Otari
MX-80 24-track recorder. The Fairlight CMI
will also be available. . .Encore Studios
in Los Angeles has purchased a 56-input
Solid State Logic 6000-E console. . .Hill-
side Sound in Englewood, NJ has added
Sony 3324 24-track and 3202 2-tracks to
their studio. u
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EXPANDING THE SYSTEM

The 480L Sampling Memory Expander. Accurate sampling in phase-locked steveo:

The 1801 Digital Effects Svstem de-
livers audio performance that surpasses
conventional digital recorders: true to
life sampling is a prime example of its
advanced engineering. With the op-
tional Sampling Memory Expander. the
1801 hecomes an astonishingly prac-
tical way to copy or move several sec-
onds ol audio from point A to points B
and C.

Until now. “flving in™ or “slipping”
vocal and instrumental overdubs meant
tradeoffs. Two-track tape is clumsy and
degrades the signal: DDLs with long
memories are better. but not by imuch,
Now. with the 1801 s optional Sampling
Memory Expander. you can digitally re-
cord 10 seconds of true phase-locked
stereo or 20 seconds of mono at a 18
kHz sampling rate. 18 bit equivalent
\/D conversion produces a tvpical dy-
namic range of 98 dB. with a bandwidth
of 20 — 20.000 Hz: output doesn’t get
any closerto input.

[ yvou're using a digital recorder
that’s Sonv 16010 compatible. the Sam-
pling Memory Expander and the 4801
digital 1/0) interface can reproduce the
original performance at any location on
tape withont leaving the digital domain.
Slip syneing. copving and time shifting
of audio segments is faster and cleaner
than ever before.

You control sample recording. edit-

ing. processing and triggering from vour

work position using the 1801 LARC.
Varving up to six parameters at once.

Levicon [ne.. 100 Beaver Street. Walthamn

Circle #046 on Reader Service Card

a Lexicon applications brief.

you trm
heads and
tails. and set audio
trigger levels. Audio
Irigger response fine. mnei-
dentally. 1= under 300 micro-
seconds — virmally instananeous.
Sampling Memory Expander enhance-
ments include Record Trigger to trigger
sampling watomatically from audio in-
pul. Time Variant Record. and sound on
sound digital recording in syne with
the original sample. Lexicon Dvnamie
MIDI® lets vou assign MITH controllers
to sampling parameters. for new dimen-
sions of real-time or sequenced control.
Somelimes even the most accurate
replica isn’t exactly what you're looking
fors if so, the 180L will take vou
hevond imitation into creative sam-
pling. Play samples faster or slower
twithout changing the sampling mte).
hackwards or forwards. even hoth at

CMA 021510617 891-6790

onee. The 1801 inno-
valive signal processing al-
gorithms allow yvou to enhance
sounds with advanced reverbs
and effects without leaving the
digital domam. Add signal pro-

cessing ax vou sample. or process a
“dry ™ samiple on playback with digital
wel-dry mixing.

The 1801 digitally integrates sam-
pling and signal processing because it's
designed as a comprehensive audio pro-
duetion tool: a svstem. And swnpling
i< only the first of many directions in
which this Digital Effects Svstent can
gros. We're continually examining the
possibilitiex. and as vour needs develop
we'll implement new tools to meet them.
Now ix the time to call your Lesicon
Advanced Products dealer for a demo
of the new production techniques the
Sampling Memory Fxpander makes
possible.



COMPUMIX IV

The Fourth Generation Console
Automation System is here. Compumix
IV advances dynamic automation tech-
nology far beyond the capabilities of
other systems, to a level of sophistica-
tion and accuracy demanded by tomor-
row's digital recording techniques.

The FORTH realtime software run-
ning in a 32-bit 68000 computer pro-
vides 4 simultaneous mixes on-line as
well as write command recall accuracy
of 1/10 frame. SMPTE time code driven,
Compumix IV stores every frame (not
only changes) making it possible to per-
form editing functions on-line. This
requires an 80 Mbyte hard disk storage
system designed for fast access in both
read and write modes.

Compumix IV is designed to control
up to 256 IDF fader functions in
realtime through easy to operate touch-
sensitive plasma control panels. An
optional Graphics Display System is
available.

INTELLIGENT DIGITAL FADER

The IDF is a microprocessor-based
module that utilizes the most advanced
technology available. The super smooth
fader is a 10-bit digital encoder that
supplies 0.25 dB resolution and 119 dB
of dynamic range. The grouping func-
tions are the most extensive ever sup-
plied in a music recording console. 16
groups are assignable with 4 levels of
operation: slave, group master,
submaster. and grand master

Up to 256 IDFs run independently
through a revolutionary "back door con-
trol bus” without the need for external
computer automation. Realtime display
of dB level, groupings. status, fader
position and mutes are available at all
times. 9 membrane switches allow for
selection of up to 160 software defined
functions.

CENTRAL ASSIGNMENT

This electronic output assignment
cross-point switching system assures
fast and reliable connections from the
console to your tape machines with full
routing or mixing capability. 64 output
busses are assigned from each input
module by a central touch control
plasma display panel controlling up to a
06 by 64 electronic switching matrix.
Completely software driven, the panel
allows instant selection and display of
the bus assignment with 10 presets in
local memory. Optional unlimited stor-
age to disk is provided. Easy to use, the
system prompts for bus assignments
and provides help through informative
menu displays.

orld Class Studios
featuring the SUPERSTAR
And Compumix IV

KMH Studios
Stockholm

Salzburger Festspiele
Salzburg

Bosanova Hotel
Los Angeles

Sigma Sound Studios
Philadelphia




SUPERSITAR

dvanced technology and unparalleled flexibility =~ affordable price. Field expandable, the SUPERSTAR
come together in the SUPERSTAR music record-  provides ergonomical positioning of the console

ing console. Development of this console centered modules, allowing you to satisty your own configu-
around the requirement for high definition sound. ration needs. High resolution meters, central bus
improving that most important quality as necessary  assignment, Intelligent Digital Faders, and the most
for digital recording. comprehensive automation system all add up to

No other single console offers the combination =~ SUPERSTAR-your next console.
of desirable sound, size, and flexibility with an

Be a Leader,
Not a Follower.

® Superb Sound

® 36, 44, 52, 60 or 68 I/Os

® Fully Parametric 4-Band EQ

® 32 or 64 Bus Outputs

® 16 Auxiliary Sends

e Intelligent Digital Faders

® Automation Accuracy 1/3 Frame
® 4 Automated Mixes On-line INTELLIGENT

DIGITAL
F ADER

A . MITSUBISHI PRO AUDIO GROUP

DIGITAL ENTERTAINMENT CORPORATION

Headquarters: 225 Parkside Drive, San Fernando. CA 91340 * Phone (818) 898-2341 ¢ FAX (818) 365-8310

New York: Suite 1321, 555 W. 57th Street. New York, N.Y. 10019 » Phone (212) 713-1600

Tennessee: 104 Eastpark Drive, Suite 306, Brentwood. TN 37027 ¢ Phone (615) 371-6602 » FAX (615) 371-6644

Canada: 260 The Esplanade, Toronto, ONT. M5A 1J2 ¢ Phone (416) 365-3363 ¢ FAX (416) 365-1044

United Kingdom: Unit 13, Alban Park, Hatfield Road. St. Albans, Hertfordshire AL4 OJJ ® Phone 0727-40584 ¢ FAX 0727-67684
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INSIDER - AUDIO

by Ken Pohlmann

CD-Vipro
ProbuUCTION

PROBLEMS AND SOLUTIONS

he 83rd Audio Engineering Society
Convention (October 16 through 19)
was a forum for numerous technical
papers addressing current and future
advances in audio. Topics ranged from
a dynamic phase meter (at last—one
that really works), to digital time—
coherent recording technique (at last
—aconsole with delay nudge buttons).

But one of the most timely papers,
delivered by Gert-Jan Vogelaar of Phil-
ips & Du Pont Optical Company, Baam,
The Netherlands, was “CD-Video and
Audio Engineering.” It addressed the
currently hot and problematic topic of
CD-video disc production. This new
format promises to merge high quality

video with digital audio, and could
have significant impact on the produc
tion of both. In addition, depending
on its acceptance, CDV may find itself
a product niche with considerable
economic clout, at once replacing the
45 rpm single, and creating a new mu-
sic video format.

The problem is that the audio and
video (and film) formats from which
CDV is created were never intended to
be synchronized, and in fact are basi-
cally incompatible. In his paper, Vogel-
aar describes the incompatibility, the
headaches it creates, and the interfac-
ing required for successful CDV mas-
tering. In addition, CDV master tape

TIME CODE
FIGURE 1
Recording of
digital audio PCM RECORDER TIME CODE
and video using GENERATOR
the PLL for SMPTE
synchronization. 44.1 kHz SYNC NON-DROP
FRAME
PLL VTR TIME CODE
30 Hz CH.3
29.97 Hz
CAMERA
REFERENCE
SYNC PULSE
GENERATOR

46 MIX, JANUARY 1988




Inside THE TAPELESS STUDIO"

Direct-to-Disk

DIGITAL MULTITRACK RECORDER

out the world, the Direct-to-Disk Multi-
track Recorder is now available in stand-
alone, remote operated 4, 8, and 16-track units.

Powerful new software provides fast, flexible
automated editing features unavailable with
conventional tape-based multitracks, such as
individual track offsets, auto fly-ins, and multi-
ple loops on every track.

The terminal screen gives a complete, easy-to-
read  visual display of all track information.
iii Using a mouse you identify spllce points

with microsecond precision on the

. display, instructing the computer to digi-
tally crosstade from section to section.

Unhappy with that edit? Splice
points and crossfade times can be
adjusted with ten microsecond
accuracy. Or you can
define a completely dif-
ferent set of edit points.

Because you never
disturb your original
tracks, Direct-to-Disk
editing is completely
non-destructive. You
can construct dozens of
different edits from the
same material and A/B
each one. Bounce again *
and again with no
loss of fidelity.
Even punch-in without erasing. The computer
records and logs each move, and can instantly
retrieve any pass for comparison.

With Direct-to-Disk, audio information is
recorded and stored on a network of reliable,
high-speed winchester hard disk drives, which
offer not only superior audio fidelity and data

! Iready proven in leading studios through-

integrity compared to tape, but svperior per-
formance. And because winchester disks are a
random access medium,
rewind, fast-forward, auto-
locate and SMPTE lock are
instantaneous.

With variable digital sampling rates of up to
100 kHz, 16-bit resolution, 0.04% distortion
and 96 dB signal-to-noise ratio, Direct-to-Disk
offers by far the best fidelity of any multitrack
on the market today.

The stand-alone Direct-to-Disk is based on
the same hard disk storage and proprietary
processing technology that has
made the Synclavier® the
industry standard forreli-
able performance in the
studio and on the road.
And like the Synclavier,
the Direct-to-Disk system
is modular and software
updateable. __—y o=
As new fea- E‘/(—:“‘ﬂﬁ
tures become
available, you
upgrade simply by l()ad—
ing in a floppy disk.

There is only one to-
tally integrated disk-
based digital audio record-
ing and editing system
for today’s music produc-
tion and audio post-production requirements
—the Direct-to-Disk Multitrack Recorder.

/ fl:;lftEarIgland

White River Jet.. Vermont 05001
1802)295-58(K)
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INSIDER - AUDIO

specifications are described. For all of
you trying to figure out CDV, let’s take
a peek over Mr. Vogelaar’s shoulder
for a look at some of the present and
future solutions for reconciling NTSC
and CD.

The digital audio portion ofthe CDV
format utilizes the existing CD-DA
format: %-inch tape via Sony PCM-1630
processor. The video portion of the
format sources from the one-inch C
format. Clearly, the use of two differ-
ent tapes is problematic, but Philips
decided that combined formats such

as DASH, B and D1 are not yet in suffi-
ciently extensive use. Their future pro-
liferation could be used to simplify
CDV mastering. Meanwhile, the use of
different formats promotes the basic
problem of keeping everything in sync.

The audio sampling frequency on
tape and disc is 44.1 kHz; the same as
CD-DA. However there is no integer
relationship between 44.1 kHz and the
NTSC frame rate of 29.97 Hz, which
yields a video rate of 44.056 kHz. Thus
the PCM processor cannot be directly
locked to an NTSC sync pulse genera-
tor. As a result, any video material for
digital audio must be converted from

IN HELPING YOU
OUTFIT YOUR
STUDIO.

FM TUBECRAFT 5
OFFERS ALL THE :
BASIC SUPPORT
SYSTEMS NEEDED

e Acoustafoam

e Racking Consoles

e 19" Equipment
Racks
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Stands

e Computer Tables
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44.056 10 44.1 kHz.

SMPTE frame modes also provide
an interesting challenge for CDV. With
a frame rate of 29.97 Hz, a 30 frame-
per-second count yields an error of
+108 frames in one hour. The SMPTE
drop frame mode compensates for this
by dropping the first two frame num-
bers at the start of each minute except
for minutes 0, 10, 20, 40 and 50. SMPTE
non-drop frame mode is intended for
30 frames per second tield rates. How-
ever non-drop frame mode is often
employed in NTSC video, particularly
in music video production. Thus the
correct program timing cannot be read
directly from the code.

When it comes to CDV mastering,
aSMPTE non-drop frame code on chan-
nel 3 of NTSC tapes is recommended.
This syncs directly to the laser beam
recorder’s internal code generator. Be-
cause both codes are increasing mono-
tonically, synchronization is direct.

Meanwhile, non-drop frame (30 Hz)
code is recorded on audio channel 2
of the U-matic tape. The VTR retains a
drop-frame (29.97 Hz) code. To re-
solve the conflict, the code from the
U-matic is recorded to the VIR audio
channel 2; the U-matic recorder is
frequency-locked to the video record-
erduring the time code copying. Thus
video, audio and two related time
codes are present on one (video) tape.
Why not record video time code to
U-matic audio channel 1?7 Easy. The
video is missing. Video and audio
would have to be synchronized to
make a work copy. In addition, audio
channel 1 is reserved for CD’s PQ
subcode.

The frequency lock between the
two machines is easier said than done.
The lack of common reference be-
tween 44.056 and 44.1 kHz prevents
direct locking. The solution is a PLL
circuit to guarantee identical running
speeds. Both proprietary and commer-
cial sync boxes are being pressed into
service. A basic hook-up is shown in
Figure 1.

To help resolve technical difficulties
in CDV production, Philips/PolyGram
has identified several potential prob-
lem areas.

A major problem involves, naturally
enough, sync. Most music videos are
shot without lock between picture and
sound. For example, the video may be
shot to a pre-recorded soundtrack. The
audio is typically synched to video
during post-production. Ideally, the

Circle #071 on ﬁeqder Service Card
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Bruce Swe(iie;l, Michael, Quincy. . . and the high-power,
ultra-accurate Westlake SM-1 Studio Reference Monitors

BRUCE SWEDIEN: “We've lived with these SM-1s
now for a pretty fair amount of time, and I can
honestly say we like them better today than (we did)
the day we walked in here to start Michael’s project.

“I've never heard anything like the accuracy of the
combination of the 8M-18 and Studio “D”. They are
just like good friends, you can trust them to tell you
the truth. We'll work here with the SM-1s on
Quincy’s new album as well.”

Bruce Swedien’s good friends, The Westlake SM-1
monitors: with their dual 18" active woofers, a 12"
mid-bass, 2” and 1” throat compression drivers, and
a 2" compression tweeter, the SM-1 is the world’s

most powerful production reference monitor sys-
tem. As a fully integrated system it yields a full 6 dB
more headroom than typical 15” systems, at +/- 3dB
through the full audio range of 20Hz to 20kHz in a
typical control room. IM distortion is extremely low,
a minimum of 6dB - often as much as 20dB compared
to 2-way single amp systems.

Westlake monitor systems are the choice in more
than 250 leading professional recording environ-
ments worldwide. Any substantial investment in
either new room designs, or updated facilities ought
to include serious consideration of the SM-1 or any
of the family of Westlake reference monitors.

. . .the Westlake family of high-resolution studio monitors

™-3*

HR-1* HR-7

*Available in Vertical and Horizontal Format.
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How much Fairlight
do you need?

If all these Fairlights look the
same it’s because they are.

Each one is designed and hand-
built to the same exacting standards,
with the same 16 bit sound quality, as
our much-praised 16 voice, 14 mega-
byte Series III.

The difference is, now there’s a
Fairlight to suit your exact need and
budget.

We call them e-x-p-a-n-d-
a-b-l-e Fairlights.

Not a set model range. Instead a
series of compatible options that
allow you to choose any configuration
and expand its capabilities. Right on
up to an 80 voice, 140Mb RAM Ser-
ies III with Gigabytes of Hard Disc
and Optical WORM Disc Storage.

There are no limitations. You
don't pay for features you don't need.
But you do get the exact Fairlight for
the job.

Just decide what you require for
your composition, arrangement or
production role and we’ll build the
Fairlight to suit.

Even our basic Fairlight is far
from basic.

For $39,950* you will start with a
rack-mounted or portable Fairlight
that is unchallenged by anything near
its price.

16 bit Digital audio quality with
oversampling capability ensures the
sound that has made Fairlight the
world’s leading digital audio produc-
tion system.

Eight voices provide the versatil-
ity required for most session work.
And, if required, Fairlight’s multi-port
MIDI capability allows the control of
up to 64 external, sampled or synthe-
sized voices.

Advanced software.

This is sampling in its purest form
from the people who invented it.

Stereo sampling, Page R and CAPS
Sequencers, Waveform Editing, FFT

$39950
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analysis and resynthesis, and an extensive sound library
are all included.

SMPTE chasel/lock provides the ideal setting for
structuring musical scores, laying-in sound effects, and
synchronizing to multi-track tape and disks.

A time-code trigger/event generator also lets you pro-
gram complex SMPTE cue lists for film and video post-
production.

Real time effects allow complete control of attack, de-
cay and vibrato for a realistic acoustic feel.

You have at your command every major section of the

$39,950 system does not include music keyboard.
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*Prices effective as at July 1, 1987 subject to change without notice. Systems above 16 voice require external rack-mount units (not shown), delivery late 1987

orchestra, and just about any synthetic and composite
sound you could ever use.

Design your own Fairlight.

For full details of the new e-x—p-a-n-d-a-b-l-e Fair-
lights, call your nearest Fairlight office. Los Angeles {213)
470-6280, New York (212) 219-2656, Toronto
(416) 964-1885. Fairlight dealers — Chicago: Gand
Music and Sound (312} 446-4263. Miami: Limelite
Video {305) 593-6969.
San Francisco: AIC (415)
686-6493.

TEEBLE WATSON +
MORE FATR/i1036



INSIDER - AUDIO

video should be recorded in sync to
the time code of the finished audio
program, with the accuracy of lip syn-
ching dependent only on the ability of
the artist.

Another problem deals with audio
quality. All too often the sound finally
transferred to one-inch video is of
fourth or fifth analog generation qual-
ity. Only with digital audio will the
problem of generation degradation be
solved.

Picture quality can also present
problems. The tape supplied for disc
mastering is often a copy of the *“gold
master,” which in turn is at least a
fourth generation copy. To earn the
“collectable” status required to achieve
marketing success for CDV, both audio
and video quality must be very good.

The transfer for film to video via
telecine is another problem, one which
is built into the production process.
Telecine does not control the four-
color NTSC field sequence in relation
to time code. Because it starts at a
random field sequence, difficulties in
editing are inevitable.

Another problem stems from the
fact that CDV discs (and players) must
be available for both NTSC and PAL
televisions. Since double post-produc-
tion is cost-prohibitive, standards con-
version is mandatory, resulting in vis-
ible degradation. In addition, conver-
sion also produces a 17- to 20-milli-
second delay of picture relative to
sound; this can be compensated for.

A final problem is one already pres-
ent, and troublesome, in CD-DA mas-
tering. Care must be taken to achieve
frame-accurate program timing of the
PQ code as well as chapter codes.

The solutions to the various prob-
lems are themselves varied, depend-
ing on the equipment available, and
the money (and care) budgeted for
the project. Philips/PolyGram has out-
lined production techniques which
emphasize quality, with reasonable
expense.

As noted, the preparation of the
audio playback tape for a video shoot
is crucial. The master should be a %-
inch tape with digital audio (30 Hz)
and both audio and video/film (29.97
Hz) time codes. This tape could be
copied to a Nagra or pro-DAT recorder,
along with audio and picture time
codes, using an audio trackaswell asa
time code track. The best way to lock

the tape to the cameras would be
through use of camera which record
time code to film. The audio recorder’s
picture time code could be conveyed
either via VHF transmitter or cable.
Once set, the camera’s internal clock
could be used for minimal drift, or
slaving for zero error. Audio is also
copied to the mag film in the case
where film editing will be accom-
plished.

The use oftime code cameras allows
user bit storage of data such as produc-
tion number, take number, camera

or 30 frames per second. For transfer
to NTSC, 29.97 frames per second is
recommended to avoid flicker. The
use of 24 frames per second, for exam-
ple, would necessitate a 3-2 pull-down
for transfer to NTSC video. (In Europe,
aspeed of 25 frames per second is the
best bet.) After film processing, the
time code is read off onto channel 3 of
the one-inch VIR during telecine.
Simultaneously, a %-inch copy could
be made for off-line editing. In either
case, the audio and video are recorded
in sync on the one-inch VIR.
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FIGURE 2: Synchronization of VIR and digital audio recorder/proc-
essor for playback with subframe offset compensation.

number, date, roll, etc. Systems manu-
factured by Aaton and Panavision re-
cord the duration and start of every
take, and selected takes can be printed
out at the end of a day, to reduce the
amount of telecine work. In lieu of
time code cameras, a slate could be
employed—as long as there is some
kind