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Important Safety Instructions
Save these instructions for later use.
® Follow all instructions and adhere to warnings marked on the unit and in the operating instructions.
® Always use with the correct line voltage. Refer to the manufacturer's operating instructions for power requirements. Be advised that different operating
voltages may require the use of a different line cord and/or attachment plug.
Do not install the unit in an unventilated rack, or directly above heat producing equipment such as power amplifiers. Observe the maximum ambient
operating temperature listed in the product specification.
Slots and openings on the case are provided for ventilation - to ensure reliable operation and prevent the unit from overheating. Do not block, cover,
or insert objects into the openings. Never spill a liquid of any kind on the unit.
e Never attach audio power amplifier outputs directly to any of the unit's connectors.
e To prevent shock or fire hazard, do not expose the unit to rain or moisture, or operate it where it will be exposed to water.
® Do not attempt to operate the unit if it has been dropped, damaged, exposed to liquids, or if it exhibits a distinct change in performance indicating
the need for service.

This unit should only be opened by qualified service personnel. Removing covers will expose you to hazardous voltages.
e Take precautions not to defeat the grounding or polarization of the unit's power cord.
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"CAUTION

RISK OF ELECTRIC EM0CE

o BT DFEN

Do not overload wall outlet, extension cords or integral convenience receptacles, as this can result in a risk of fire or electrical shock.

Route power supply cords so that they are not likely to be walked on or pinched by items placed on or against them, paying particular attention to cords
at plugs, convenience receptacles, and the point at which they exit from the unit.

The unit should be cleaned only as recommended by the manufacturer.

Communications Notice
This equipment generates and uses radio frequency energy and if not installed and used properly, that is, in strict accordance with the manufacturer's instruc-
tions, may cause interference to radio and television reception. It has been type tested and found to comply with the limits for a Class B computing device in
accordance with the specifications in Subpart B of Part 15 of FCC Rules, which are designated to provide reasonable protection against such interference in a
residential installation. However, there is no guarantee that interference will not occur in a particular installation. If this equipment does cause interference to
radio or television reception, which can be determined by turning the equipment OFF and ON, the user is encouraged to try to correct the interference by one
or more of the following measures:

® Reorient the receiving antenna

® Relocate the computer with respect to the receiver

® Move the computer away from the receiver

® Plug the computer into a different outlet so that the computer and receiver are on different branch circuits.
If necessary, the user should consult the dealer or an experienced radio/television technician for additional suggestions. The user may find the following
booklet prepared by the Federal Communications Commission helpful: "How to identify and Resolve Radio/TV Interference Problems." This booklet is available
from the U.S. Government Printing Office, Washington, DC 20402, Stock No. 004-000-00345-4.
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Introduction

Intfroduction

The Lexicon Model 960L is a multi-channel reverb proces-
sor for audio professionals. It brings to surround all the
virtues and facilities of the Model 480L — and more. Like
the 480L, it is a multiple-machine system — hardware and
software expandable.

The standard 960L includes one Digital Signal Processing
(DSP) card with support provided for an optional second
DSP card. Each 960L DSP card supports up to four stereo
machines or two multi-channel surround machines at 48
kHz; or two stereo or one multi-channel surround machine
at 96 kHz. The 960L supports up to 16 channels of 1/O in
various configurations. The 960L comes standard in either
of two I/O configurations:

1. With eight channels of balanced analog input
and output and eight channels of AES/EBU
(4 pairs)

2. Digital only with eight channels of AES/EBU
(4 pairs)

I/O cards are available separately.

The 960L is controlled by a new, dedicated remote called
the LARC2 and can support a second LARC2 (purchased
spearately). Its user interface is fashioned after the original
LARC contfroller, so 480L users can get up to speed quick-
ly, but it was also designed for fast, infuitive operation by
those who have never used the 480L. Extensive visual
feedback and a wide variety of input devices (hard and
soft buttons, motorized faders, and a joystick) provide
access to everything you need to confrol.

The 960L and LARC2 were designed for maximum flexibili-
ty and control. The 960L’s reverberation algorithms, based
on Lexicon's 3DPM™ (for 3-Dimensional Perceptual
Modeling) technology, embody the accumulated knowl-
edge of more than 20 years of research and study info
how humans perceive spaces.

With the 960L, engineers working in surround can create
convincing 5.1-channel spaces — even spaces that
sound better than real ones — from a reverb designed for
the purpose, rather than an unconvincing assemblage of
multiple stereo and mono reverbs. The 3DPM™ algorithms
Lexicon developed for the 960L take the principles of
physics and psycho-acoustics into account.
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The Mainframe

Description
ABOUT THE 960L

The 960L system consists of two components: a rack-
mounted Mainframe designed for remote mounting in
machine rooms or elsewhere, and a dedicated controller,
the LARC2.

UNPACKING THE 960L

The 960L system is shipped in two cartons, one containing
the 960L mainframe, the other containing the LARC2
remote. After unpacking, save all packing materials in
case you ever need fo ship the unit. Thoroughly inspect
the 960L system and packing materials for signs of dam-
age. Report any shipment damage to the carrier at once.
The following accessories are packed with the 960L
Mainframe (for the LARC2 carton, see Section 2):

THE REAR PANEL

The 960L mainframe's rear panel holds four I/O cards,
together with power connections, the mains power switch,
mains voltage selector switch* and option plates. The I/O
cards can be removed for service and/or upgrades with-
out removing the chassis from the rack. In addition, the I/O
is configurable. The 960L supports 16 channels of I/O in var-
ious configurations. The standard configurations include:

e Cards 1, 2, and 3 as shown in Fig. 1-1
or
e Card 1 only (not shown)

Cards 1, 2, and 3 can be positioned in any order in the
three slots. Additional I/O cards can be purchased sepa-
rately.

e Lexicon 960L Mainframe, with cards installed
e |EC power cord
e CD-ROM, 960L Software
e This User Guide
* Registration Cards
e CE compliance certificate
¢ License Agreement
e Bumper feet (4)
I/O Option plate
’ I(_:orc2 ReTmOTe Mains Mains
Analog in MIDI Word Clock Coon?]re]gcth'eof?; voltage power
(balanced XLR) (in, out, thru)  (input loop, out) LARC2 to Port 1 selector * switch **
/ \ l
-
[ JITLIRLELLE p—— O LR
2OPDOO
-
= = .
o -
2 * 1
o8
‘g% 1 # ] e RE s o W | | #ell]=
@ 2 5 .
p “q‘) cg [T ]
O < 2
(o]
mn .E i-l * l'_'ll i.l‘ L l'_'ll & i *
T 3
§o x
. O
'(:i %‘ 3 T b L I LY 1
3 L3 - ] # I*-i - -I-‘I i*-i -
8
Analog out AES in AES out Option plate IEC power

(balanced XLR)  (XLR, channel pairs)

(XLR, channel pairs)

connector **

Figure 1-1 — 960L Rear Panel

* Not present on all units

Home

** Switch and connector arrangement may vary from that shown
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1/0 Clock Card

MIDI CONNECTORS (FIVE-PIN DIN FEMALE)

e MIDIIn
Accepts MIDI data from other MIDI-equipped
devices.

e MIDIThru

Retransmits, unchanged, MIDI data received at
the MIDI In connector.

e MIDI Out
Transmits MIDI data generated or modified by the
960L.

TTL WORD CLOCK (BNC)
* Input Loop
Allows the 960L to be synchronized to other
studio equipment.
*  Output
Allows studio equipment to be synchronized to
the 960L.

Note:
The 960L can also derive Word Clock from AES
input 1-2, or generate it internally.

Remote Control Connectors

The 960L supports up to two LARC2s. The 960L comes stan-
dard with one LARC2 — an optional second LARC2 can be
purchased separately. The 960L Remote connectors are
for use with the LARC2 confrollers only.

IMPORTANT:

Never connect either Mainframe remote port to
anything other than LARC2. Doing so may dam -
age your equipment.

Option Plates

Reserved for future use.

1-4

YOUR 960L MAY CONTAIN ANY COMBINATION OF
THE FOLLOWING CARDS:

ANALOG INPUT CARD

The 960L's analog audio input card has eight female
XLR connectors, all electronically balanced. For
impedances and signal levels, see the Product
Specifications located in the Appendix Section of this
manual.

ANALOG OUTPUT CARD

The 960L's analog audio output card has eight male
XLR connectors, all electronically balanced. For
impedances and signal levels, see the Product
Specifications located in the Appendix Section of this
manual.

AES 1/0 CARD

The 960L’s digital audio inputs and outputs are com-
bined on one card holding four XLR ftwo-channel
female connectors for AES input and four XLR ftwo-
channel male connectors for AES output.

Mains Power Switch

This switch turns the power in the 960L completely
off or on.

Mains Voltage Selector

If your 960L is equipped with a mains voltage selector
switch, before connecting the Mainframe to power mains
make sure the setting matches your local mains voltage.
Refer to the Installation guidelines on p. 1-7 for more
information.

IEC Power Connector
Accepts IEC power cords with mains plugs specific to your
country.
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THE FRONT PANEL

Floppy Drive
This is a 3.5", High Density, IBM Format compatible, floppy
drive. This is primarily used for saving user Registers.

Thumbscrews
To gain access into the front section of the chassis,
unscrew both thumbscrews and lower the hinged panel.

O ©

960L DIGITAL EFFECTS SYSTEM I_GKICOII

- == Al

Figure 1-2 — Front panel, closed

Standby Switch and Indicator
This switches the 960L between on and standby; the indi-
cator LED lights when the unit is on.

When your 960L is in standby, the power to most circuitry is
removed. To completely disconnect power from the 960L,
either turn off the power by using the switch located on
the rear panel of the 960L or unplug the power cable from
the wall outlefts.

1-5
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BEHIND THE FRONT PANEL

DSP Card Slots CPU Card
The 960L comes standard with one Digital Signal Processor  NLX-type montherboard.
(DSP) card and support for an optional second DSP card.

CAUTION:
IMPORTANT: The motherboard has a lithium battery. Lithium is a
Do not plug any cards into these slots except hazardous substance. The battery should be
those made by Lexicon for the 960L. replaced only by qualified service personnel, and
disposed of properly.

Card slots for DSP cards. The cards can be removed for
service, when instructed by Lexicon Customer Service.

WD fil
- [ — i D{:} O

o ‘ | DHH

T Wi

] EﬂD

&

L ¥ 1

[
—
Floppy drive for CD-ROM drive for Reset Standby
saving registers software upgrades Switch  switch

Figure 1-3 — Front Panel, Open
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INSTALLATION
Mounting Use a flat screwdriver to move the switch to the desired

The 960L mounts in stationary racks with four screws. Make
sure the 960L Mainframe is securely screwed into the rack.
For moving and in roadcases, be sure that support is pro-
vided for the rear of the chassis to avoid possible damage.

Ventilation

Provide adequate ventilation if the 260L is mounted in a
closed rack with heat-producing equipment such as syn-
thesizer modules, effects units, or power amplifiers. Avoid
mounting the 9460L Mainframe directly above power
amplifiers.

Location
It may be desirable to place the 960L Mainframe in a loco-
tion remote from the listening environment. The mainframe
can be located up to 1,000 feet from the LARC2 conftroller
with a remote power pack. See Section 2 for more
information.

IEC Power Connector

The 960L is equipped with a 3-pin IEC power connector
and detachable cord, providing chassis grounding to the
AC mains line. Plug the female end of the power cord into
the 960L Mainframe and the male end into a wall outlet.

MAINS VOLTAGE SELECTOR:

If your 960L has a mains voltage selector switch as
shown in Fig. 1-4, be sure the setting matches your
local voltage before connecting the Mainframe
to the mains.

Figure 1-4 (a) — Setting for
100-120 VAC

‘ Home

Figure 1-4 (b) — Setting for
220-240 VAC

voltage.

If there is no selector switch (Fig. 1-5), it does not need set-
ting and will operate on mains voltages from 100-240 VAC.

Analog Audio Connections (if present)

For best results, the 960L should be connected to your con-
sole’s Aux sends/returns, with wet/dry mixing and most
input settings performed at the console. However, controls
are provided within the 960L for situations where this is not
possible or convenient.

For optfimal performance, maintain balanced connec-
fions, and use high-quality, low-capacitance, shielded,
twisted-pair cables, such as Belden 8412 (microphone
cable with braided shield) or Belden 9461 (foil shield).

All connections should be Pin 2 high. For unbalanced
operation, Pins 1T and 3 should be grounded. Be careful fo
keep inputs and outputs of all channels wired consistently.
Out-of-phase wiring can produce audible effects.

For 1/O panning and level control, see Section 4,

Operations in Detail.

IMPORTANT:

Analog 1/O connectors must be wired consistently
(we recommend Pin 2 high), or channels will be
out of phase.

Uik wew sad Lt
With Famoer Fawlor Corresiion

A,

Figure 1-5 — Universal Input
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2 High
3 Low

1 Ground

1 Ground

3 Low

2 High

Digital Audio Connections

The AES interface requires balanced connections, using
high-quality, low-loss, confrolled-impedance, shielded,
twisted-pair cables designed for data communications,
such as Belden 9860 (braided shield) or Belden 9271 (foil
shield). The use of ordinary microphone cable can cause
digital interfaces to work unreliably. Remember that the
maximum recommended length for AES cabling is 100
feet (30 meters).

Following AES conventions, the odd-numbered channels
are on the left channel of each AES stereo pair, the even-
numbered channels on the right. The word length is 24
bits, at sample rates of 44.1, 48, 88.2, or 96 kHz. To use the
digital inputs, the 960L can be synchronized to AES input
1-2 or to the TTL Word Clock input. Note that all digital
inputs must be synchronized to the same master clock for
operation without artifacts.

For routing and panning, see Section 4, Operations in
Detail.

1-8

MIDI Connections

Use standard, 5-pin DIN MIDI cable assemblies, available
from your local dealer. Chapter 6, MIDI describes the 960L
MIDI functionality.

Word Clock Connections

Use standard, 75 ohm BNC cables, available from your
local dealer. The self-terminating loop-thru TTL input facili-
tates daisy-chained clock distribution. The 960L will refer its
internal Word Clock to the falling edge of the input square
wave. The 960L output is a TTL-compatible square wave
with the falling edge aligned with the start of the 960L sam-
ple period.
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THE LARC2 REMOTE

About the LARC2

The 960L is controlled from the LARC2. While the LARC2 is
a completely new remote, its operation will seem familiar
to users of the LARC remote used with the Lexicon 224XL
and 480L. Like the original LARC, the LARC?2 is compact
enough to rest on or near the center of the console, while
keeping the 960L Mainframe out of the way — hundreds of
feet away in the machine room, if necessary.

The 960L’'s user interface and the LARC2 were designed to
be helpful to new users and fast to learn for experienced
480L users. The LARC2's joystick and eight touch-sensitive
motorized faders are always connected to and controlling
audio parameters. The assignment of audio parameters to
each of these conftrols has been individually optimized for
each of the more than 200 factory Programs that ship with
the 960L. Further, you can easily customize these assign-
ments to put the parameters you use most at your
fingertips.

System status (input levels, machine configuration, clock
source and lock status, mute state, efc.) is always visible
on LARC?2 through an LED meter bridge and a dedicated
region of the color LCD display. Dedicated function keys,
a numeric keypad, screen navigatfion arrows and eight
soft buftons allow quick and easy navigation through the
rest of the user interface.

Each screen has space for explanatory notes. Some
of these notes are help messages, while others can be
customized by the user, using either the LARC2's own
tfext enfry interface or a user-supplied PS/2 computer
keyboard.

Aux Port

For user-supplied PS/2 Keyboard. Note: "Hot
plugging" the keyboard is not recommended.
The keyboard should be connected before

power is applied to the 960L.
Contrast Knob \

Unpacking the LARC2

The 960L system is shipped in two cartons, one containing
the 960L Mainframe, the other containing the LARC2 ded-
icated remote. After unpacking, save all packing materi-
als in case you ever need to ship the unit. Thoroughly
inspect the LARC2 system and packing materials for signs
of damage. Report any shipment damage to the carrier
at once. The following accessories are packed with the
LARC? (for the 960L Mainframe carton, see Section 1):

LARC2 remote console

50-foot cable for connection to 960L Mainframe
Registration card

CE compliance certificates

Note:

You will find the LARC2 to be a robust and reliable
product. It contains complex electronic and elec -
tro-mechanical assemblies. We suggest handling
it with the same care you would apply to the use
of a laptop or notebook computer.

Important:
* Never connect a LARC2 to anything but the
960L Mainframe.

e Never connect either Mainframe Remote Port
fo anything but the LARC2. Doing so may
damage your equipment.

Host Port External Power
For connection to Connector
960L Mainframe. For use when cable run

For adjusting e

LCD contrast. \ CERRAT \

to 960L mainframe
/ / exceeds 100 feet.

Strain Relief
For the External Power
Supply cable, if used.

. \

Reset Button
LARC2 hard reset switch. Itis
recessed to avoid accidental
activation.

Figure 2-1 — LARC 2 Rear Panel

Home
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LARC2 CONTROL SURFACE

Signal present, | - = i : o
-60B and overload T ME = F sS85 §F E B 2
indicators P { Color LCD
/ L—" Display
Soft buttons . L
\ | ——— — — Navigation arrows

Joystick

Numeric keypod\ i

MOdE KEYS  mummmm——

Increment/
decrement
buttons (+/- key)

/ - Joystick key

Mute Al ="

‘ Fine adjust key

“Lexicon” key
(compare)

motorized faders

]

]

]

]

]

]

. !
Touch-sensitive |
]

]

]

]

]

Figure 2-2 — The LARC2 Control Surface
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GETTING WHAT YOU WANT LARC2 CONNECTIONS
In general, the LARC2's faders and joystick are used to  Host Port

control audio parameters of your choice, while all other
buttons select operations and parameters. That means
you have several fast ways to operate the 960L.

* Mode Buttons give you direct access to the most
frequently used control actions. These
buttons are: PROGRAM, REGISTER, BANK, STORE,
EDIT, CONTROL, and MACHINE. The functions of
some buttons are implied by their names, and all
are explained below. When selected, each but-
fon glows red.

e ENTER is used to complete an action.

* The Numeric Keypad lets you quickly select any
numbered option on the display.

¢ Navigation Arrows let you move up, down, or
sideways within the display to select the action
you want.

* Increment and Decrement (+/-) Buttons can be
used to select items from lists or to make fine
adjustments to parameters.

e Soft Buftons are context sensitive. Their labels
therefore change dynamically and appear at
the bottom of the LCD display, just above each
button.

Additional LARC2 controls include:

e Joystick, primarily for input and output panning,
but assignable to any desired parameters.

e JOYSTICK Button activates and deactivates
the joystick.

e FINE ADJ Bufton toggles faders to and from
fine-adjustment mode.

e Lexicon Butfton temporarily returns operation to
the most recently loaded Program or Register for
quick sonic comparison.

e Faders are fouch-sensitive and motorized. Their
positions are automatically updated (auto-nulling)
to reflect the current values of their assigned
parameters. The parameters controlled by each
fader and their current settings are shown on the
display, just above the soft-button labels.
Touching any fader highlights its parameter and
setting on the display.

e MUTE MACH and MUTE ALL buttons (flanking the
numeric keypad’'s "0") mute the oufput
of the currently selected machine or the outputs
of all machines.

This port connects LARC2 to the 260L Mainframe. For dis-
tances of 100 feet or less, use the Lexicon 50-foot cable
supplied with LARC2. For longer distances (up to 1,000
feet) use computer-grade cable with shielded twisted-
pairs, for example Belden 9860 or 9271. Do not use micro-
phone or other audio cable. The cable pin assignment is
shown in Fig. 2.3. For distances over 100 feet, LARC2
requires an external power supply, as described below.

@O

H®D@

Pin Assignment

Pin Assignment
Chassis/Shield Ground 6.
Receive Data 7.
Transmit Data 8.
Transmit Common 9
Power Supply (+)*

Receive Common
Receive Data

Transmit Data

Power Supply Ground*

IS

* Not connected if external power supply is used.

Figure 2-3 — LARC2 Connector Pin Assignments

Aux Port

You can connect a standard PS/2 computer keyboard to
LARC?2 via this port. This will allow faster text entry in NAME
and INFO fields (see Chapter 4, Operations in Detail). "Hot
plugging" the keyboard is not recommended. The key-
board should be connected before power is applied to
the 960L.

External Power Connector

The LARC2 must be powered by an external power supply
when located greater than 100 feet from the 960L. The
power supply should deliver 12VDC at 2A and should have
a5.5mm O.D., 2.5 mm I.D. concentric (female barrel) con-
nector, with the positive voltage on the inner contact. See
the Lexicon web page (www.lexicon.com) for a current list
of external power supplies and vendors.

O——®

12VDC, 2A

2-5




The LARC2 Remote

Lexicon, Inc.

NAVIGATING TYPICAL DISPLAY
SCREENS

The use and navigation of the display will be illustrated
with the screen shown in Fig. 2-4, from Algorithm Edit
Mode. Bring up this screen by pressing EDIT and then the
Algorithm button. Note that the parameters currently
assigned to the faders, and their current settings, are
shown on the Scribble Strip, just above the Soft Button
Labels.

The Action Display, which occupies the left half of the dis-
play’'s fop line, will show the current operating mode when
you first enter that mode. When you touch a fader, it will
show the name of the attached parameter and its current
setting, and will continue to show that information until you
tfouch another fader. The action indications are “sticky,”
in that they remain on the display until another action indi-
cation is displayed. In Fig. 2-4, the Action Display shows
"Edit Mode" because pressing the EDIT buttfon was the
most recent action.

The Effect Display, which occupies the right half of the top
line, identifies the Program or Register loaded in the active
machine. Here, it shows that the 960L is using "Large Hall",
which is Program 1 in Bank 1.

The Main Operating Display, which changes from mode to
mode, always occupies the same area shown, i.e. the
center and left of the screen. In this screen, used for edit-
ing algorithms, it shows four algorithm pages, each con-
sisting of parameters and their seftings. The currently
selected page has its page number highlighted, with a
red outline.

Action Display

Edit Mode

ALGORITHE PERAMETERS

Parameters in the rows not highlighted are not assigned to
the faders and are set to the values shown.

Touching any fader will select the parameter controlled by
that fader. At that point, the selected parameter and its
setting will be highlighted on the Scribble Strip and also on
any page of settings visible in this display. It will also be dis-
played in larger type on the Action Display.

You can also scroll to any desired parameter, whether on
the current page or not, with the Navigation Arrows. If you
scroll up or down to a different page, that page and all its
parameters will be "connected" to the faders. Note that
you can also select a page by pressing its number on the
Numeric Keypad. Once a new page is selected, the
faders automatically position to the appropriate value
(auto-nulled).

You can move as many faders at a fime as you like. All the
connected parameters will be affected. If you touch sev-
eral faders, the last fader you release will then be dis-
played as the "selected" parameter. In this mode
(Algorithm Edit) you can use the +/- buttons to make fine
adjustments on the selected parameter.

The Paging Arrow, along the right side of the Main
Operating Display, shows that more items are available
than will fit the current listing. The total number of pages,
8 in Fig. 2-4, is listed in the lower right corner of the Main
Operating Display. This arrow is greyed out at the fop, indi-
cating that no further items are available in that direction.
The rows wrap. After you key down to the last row, the next
press of the Down Arrow will bring up the first row, and vice
versa if you use the Up Arrow.

Effect Display

Paging Arrow

System
P ii. Status
Pl ni[a]  |j-e= Display
—— ma :

R ol
l &1 He

EDNyMET

i Machine

-

Main

Exdsiiul  Eazs Ay

[ e | Status

Operating
Display

Fout#ra D
Bk

Display

Joystick
Status

L

Lrilwl Hu bl wl
HI", 100 10E ]

Shape=

Scribble Strip

Display

M| Frinll HearHod LRI

4.EDKHz o, Ei H 100

2580

Soft Button Labels

Figure 2-4 — A typical display screen
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Shortcut:

Any numbered item available in the current
mode, visible or not, can be brought up by enter -
ing its number with the Numeric Keypad on the
LARC?2 control surface.

Soft Button Labels identify the currently available soft but-
tons. The currently active button is highlighted with a red
outline. Buttons with grey backgrounds will cause a con-
text change; those with yellow backgrounds cause an
immediate action. Buttons with blank legends do nothing.

The System Status Display is present in all screens. In
Fig. 2-4, it shows that the current sample rate is 48kHz, that
the Word Clock source is intfernally generated, and that
the 960L is locked to that clock source.

If the Word Clock were external (via either the AES input 1-
2 or the BNC Word Clock input), the padlock symbol would
show the state of Word Clock lock. If lock was lost, the
padlock box would flash red and the 960L outputs would
automatically mute.

The Machine Status Display is also present in all screens. In
Fig. 2-4 we see that the 960L is configured as four
machines, and that Machine 1 is currently selected for
editing. Here we see:

¢ Machine 1isa 5In x5 Out machine on the first DSP
card

e The state of the Mix and I/O parameters for the
machine we are editing

The Joystick Status Display is also present in all screens. In
Fig. 2-4, it gives the joystick position and the resulting
Shape and Spread values. The parameters currently
assigned to the joystick and their settings are listed in two
boxes to the left of the Joystick Map. The small colored
dot at the center of the map shows those parameter set-
tings graphically. The dot is red if the joystick is not active
and green if it is. The cursor shows the joystick’'s current
position. Pressing the JOYSTICK Button on the LARC2 con-
tfrol surface sets the parameters to the joystick's current
position and activates the joystick.

The V-Page legend in the Joystick Status Display indicates
that the joystick is set to a V-page, or virtual page, a
Program- or Register-specific collection of parameters and
settings assigned to the faders and joystick. (See Chapter
3. Basic Operation and Chapter 4, Operations in Detail.)

Fader labels are in the Scribble Strip just above the Soft
Button Labels. These display the parameters currently
assigned fo each fader, and their settings. When a fader
is touched, the associated parameter is highlighted in
yellow.

ABOUT THE FADERS AND JOYSTICK

The faders and joystick always control some aspect of the
audio, no matter what mode the ?260L is in. It is the active
control mode that determines which audio parameters
are controlled. This table shows the mapping.

MODE FADERS JOYSTICK
Program V-Page V-Page
Register V-Page V-Page
Machine V-Page V-Page
Control V-Page V-Page

Edit -- Algorithm  Algorithm Parameters V-Page

Edit -- Inputs Input Levels Input Panner

Edit -- Outputs Output Levels Output Panner

Edit -- V-Page V-Page V-Page
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AUDIO INDICATORS

A simple meter bridge above the display holds three LEDs
per channel. The lowest LED indicates that a signal is pre-
sent, defined as a level of -60 dBFS or more. When levels
exceed -6 dBFS, the middle LED lights as a warning of
reduced headroom. Above -0.5 dBFS, the top LED lights
to indicate imminent overload.

If all eight overload LEDs are illuminated, an overflow has
occurred in the DSP accumulator. This can happen even
with modest signal levels if the delay/reverb feedback
coefficients (which are set by the algorithm parameters)
combine to create some path with a gain greater than
unity. Generally, you should mute the oufputs (MUTE
MACH or MUTE ALL), and then find and correct the offend-
ing parameter settings. This should not occur with factory
Programs, unless they have been edited.

Note:

More comprehensive metering can be done
using the meter screen described in Section 3 of
this manual.

THE LEXICON BUTTON

The Lexicon button is used for quick A/B comparisons
between the current version of a Program or Register,
including your edits, and the effect as originally loaded.
When the button is held down, the original, stored
Program or Register will be loaded and the display will
show a red banner that says "LISTENING TO ORIGINAL PRE-
SET".  When the button is released, your last Edit state will
be reloaded and the red banner will disappear.

2-8

FINE ADJUST

It is difficult to set parameters with large value ranges to
precise values with the faders. For example, the fader
range for some delays must allow for the fact that delays
of 1,000 milliseconds are not uncommon, yet the value
often needs to be set within a few milliseconds or even
samples.

To make such fine adjustments, set the faders to the
approximate values you want, then press the FINE ADJ
button. When this button is pressed, the faders all move to
the center of their travel, but their settings do not change.
The faders then operate in a vernier mode, with a limited
adjustment range and far fewer steps per inch of travel.
This makes it easy to set the parameter to the exact value
you want.

Pressing FINE ADJ a second fime returns the system to nor-
mal operation and the faders return to their appropriate
full-range positions. The display warns when the system is in
Fine Adjust mode, but the centering of all faders is a more
obvious fip-off.

For fine adjustments of a single parameter while in Edit
Algorithm mode, simply touch the appropriate fader, then
use the Increment/Decrement (+/-) buttons to get the set-
ting you want. Each press of these buttons changes the
parameter by its smallest possible increment.
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Basic Operation

This chapter provides a quick description of how to oper-

ate the 960L. Chapter 4, Operations in Detail, provides a

more complete description of all available functionality.

AN OVERVIEW OF THE CONTROLS

Fig. 3-1 is a general map to the LARC2's control keys and

the ways they take you through the 960L's user

inferface.
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Figure 3-1 — Overview of 960L control system.
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A QUICK GUIDE TO OPERATION

Basically, using the 960L involves only the following:

1) Setting up the system for the job.

2) Selecting a machine.

3) Loading the Programs and Registers you want.

4) Editing the Program or Register parameters with
the faders and joystick.

5) Storing your edits for quick recall at any time.

To make this overview as clear as possible, only one screen
will be shown per operation. In practice, you may see
slightly different screens depending on the selections you
make. These are discussed further in Section 4, Operations
in Detail.

(1) Setup (Control Mode)

Press the CONTROL key and then the WORDCLK Soft
Butfon on the LARC2 confrol surface, to bring up the
screen shown in Fig. 3-2.

l:l 'SH].IH.CE

You can tell Fig. 3-2is in Word Clock mode by the red high-
light around the WORDCLK soft button. You can tell that
Source Selection is the active control because its name
(SOURCE) has a blue background. The name of the inac-
five control (RATE) has a yellow background. If the RATE
control was active, pressing the Left Arrow would activate
SOURCE.

¢ Press the number on Numeric Keypad for the
clock source you want. (Refer to Chapter 4,
Operations in Detail, to find out more about clock
sources.)

e Use the Right Arrow fo move to the RATE display.

e Press the number corresponding fo the sample
rate you want.

Note:

A small padlock symbol in the System Status
Display shows whether the 960L is locked to
the clock source. If the 960L is not locked to the
selected clock source, the padlock box will
blink red and the 960L will mute until lock is
established.

ER RATE

# RATE

S EET

1-
2
3~

==;

7|

3-[ mare J-
4-_srn_]i

Word coskis |
penerabed irternally

Fdernsl perpls rels of dKHe

EriLwl
B8y

Hublwl
1000

e e 1| FtHicut

2589 3A0EHZ

WIIRDCLE

[ verens Jf coweic Jf coweoz Jf [ | 1

FriFol
4.HEHz

HearHal

4.60KHzZ

ol Fa o

1 I

Ja.a Vet

Figure 3-2 — Control mode, Word Clock selection
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Next, press the CONFIG soft button to select the input/out 1) Stereo In and Out, using up to four machines.

put configuration. 2) One machine with 5- channels In and 5-Out, and
another with 2- channels In and 5-Out.

Depending on the sample rate and input/output configu-  3) Two machines, each with 2- channels In and

ration you select, the 960L can be configured as up to four 5-Out.

virtual machines, each of which can be programmed indi-  4) Two machines, each with 4-In and 4-Out.
vidually. In the configuration screens, each machine is 5) One machine with 8-In / 8-Out.

shown as a separate, numbered rectangle in the Main 6] Stereo cascade 1: Two stereo machines cascad-
Operating Display. The number of machines in the current ed with two additional stereo machines
configuration can be read from the Machine Status 7) Dual stereo cascade: A pair of cascaded stereo

. . machines.
Display at the upper right of the screen. 8) Two 5-In / 5-Out machines cascaded.

If you selected a clock rate of 44.1 or 48 kHz, you'll get ) Two 4-In/4-Out machines cascaded.
a screen as in Fig. 3-3, which gives you a choice of ten  10) Four Mono-In / Stereo-Out machines.
processing configurations:

Configure System | No Program Loaded
ET ROUTIN G E OB BGF CAED 2 (osF [ -
1 R S,

4k He CONFIGE

FW ﬂm

ITHETE e
: 5 & 5]

':- ni-cut and Trdi-out Machine
5 2 ok ! L ' Status
Twen deinidaoik Display

f, ,J||! :

¥ O F<iniEcit

Twn machinss w#h combinmed pudpude
B0 maelinds arg Z4ns 0wk, LR on
sidpids T ard B,

Figure 3-3 — Configuration screen for 44.1/48 kHz clock rate ( 2-In / 5-Out selected, tiwo machines available)
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If you selected a clock rate of 88.2 or 96 kHz, you'll get a
screen as shown in Fig. 3-4 which gives you a choice of six
processing configurations:

1) Stereo In and Out, using one or two machines.

2) One machine, with 5- channels In and 5-Out.

3) One machine, with 2- channels In and 5-Out.

4)  One machine, with 4-In / 4-Out,

5) Asingle 8-In / 8-Out machine, with a pass-through
algorithm, which performs no processing, but is
useful for wiring checkout and diagnostics.

6) Two Mono In / Stereo Out machine.

To select a configuration, enter its number with the
Numeric Keypad (or scroll fo it with the Navigation Arrows
and press ENTER).

DSP INPUTS

To select individual DSP inputs from the available cascade
and physical inputs on the 960L, use the navigation arrows
to position yourself on any of the input selection boxes. The
top row of boxes selects the input type and the second
row selects the channel from the selected input type. Use

Input Type

Input Channel of Selected Type

igure System

the Increment/Decrement (+/-) keys to cycle through the
available selections or use the numeric keypad for direct
entry.

Note:

Cascade inputs are only available when two DSP
cards are installed in the 960L. Cascade inputs are
the outputs of the other DSP card.

DSP OUTPUTS

To select individual DSP outputs from the available physi-
cal outputs on the 960L, use the Navigation Arrows to posi-
fion yourself on any of the output selection boxes. The fop
row of boxes selects the output type and the second row
selects the channel from the selected oufput type. Use the
Increment/Decrement (+/-) buttons to cycle through the
available selections or use the Numeric Keypad for direct
entry.

Hu Program Loaded

He CORFIGS

=

U-I'rlﬂlnﬂl:\v-l.l:

| e 2dnout
O deirtd-gnal

RN SE ar ey

| Ciree B-inf-out

:‘;n dteren Machines wih independand

Figure 3-4 — Configuration screen for 88.2/96 kHz clock rate (stereo in/out selected, two machines available)
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(2) Machine Selection

In most configurations, the 960L gives you more than one
processing machine to work with, each of which can be
programmed individually. To select the machine you wish
fo program, use the following steps:

¢ Hold down the MACHINE key on the LARC2's con-
frol surface.

¢ Using the Numeric Keypad, press the number of
the machine you want.

¢ Release the MACHINE key.

¢ The Machine Status Display shows which machine
is currently selected.

¢ Note that you can also select machines in
Machine mode (see Section 4 for details).

(3) Program Loading

This manual has already used the terms Programs, Banks
and Registers several times. The 960L comes pre-loaded
with more than 200 factory Programs (such as "Large Hall"
and "Bright Chamber"). Each Program is a complete
effect that combines a processing algorithm with specific
parameters settings, plus brief explanatory notes and
comments. These Programs have been designed with
parameters assigned to the eight faders and the joystick
for easy, rapid conftrol.

Related Programs are stored in descriptively named Banks
so they will be easy to find. A Bank can hold as many as
fen similar Programs. For example, the Halls Bank contains
reverberation Programs that simulate large spaces, while
the Plates Bank contains Programs that simulate studio
plate reverbs.

Pruqram Mode

CATEGORY FROCHIM
Brg= Hi

Mm Hil

'-Ialls 2

W | “StagetHall | $mall Hall
B | *Chambirs Mad-Larga Hall
03 ﬁm*ﬁhamﬂf Ll 5| Fay sl

Programs can be edited by changing parameter settings,
by re-assigning parameters to the faders and joystick, or
by modifying the NAME or INFO. Editing does not change
the factory Programs, but you can store up to 1000 edited
effects as Registers, which are stored in separate Banks
from the factory Programs.

TO LOAD A PROGRAM (OR REGISTER):

Press the PROGRAM (or REGISTER) key on the
LARC2.

e Press BANK. That will bring up a screen like Fig. 3-5.

e Enfer the number of the Bank you want, using the
Numeric Keypad. If you don't know the number,
and the Bank you want is not on the display, scroll
up or down with the Navigation Arrows until you
find it.

e Use the Right Arrow fo jump to the Program list (or
press PROGRAM).

e Enfer the number of the Program you want, using
the Numeric Keypad (or scroll to the desired
Program with the Navigation Arrows or +/- but-
tons, then press the ENTER key).

FROGEAN
Aonantic Fill
-LD"Q.-HH:'E ilpi-ct
| dazz Hall
[Largs Cruren
| Srmall Crrareh

E=RE -SR-S 3

*Surround-Halls of various types & sizes II

Wlange sized randoem hall with the musicians placed i the
ikl arvd B relatively lomg BT WiD

EriLwl HubLwl
M 100

e B
2589

HetHic ut
3 A0RHzZ

Fridal
4.30KHzZ

HearHoll
460KHZ

Figure 3-5 — Program Load screen (Register Load screen is similar)

Home
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(4) Editing a Program or Register
Once a Program or Register is loaded, you can edit it to
get exactly the effect you want. The simplest way to do
this is by changing the settings of the parameters assigned
to the faders and joystick on the V-Page, which is avail-
able in Program, Register and Bank modes.

For parameters assigned to faders:

e Touch the fader you want to change. When you
do, that parameter and its setting will be high-
lighted in yellow on the Scribble Strip and will
appear, in larger lettering, on the Action Display.
Move the fader to get the desired setting.

¢ If you can’t move the fader in small enough incre-
ments to get the precise setting you need, get as
close to that setfing as you can, then press the
FINE ADJ key and adjust the parameter with the
fader in vernier mode. Press FINE ADJ again to
leave Fine Adjust mode.

¢ You can move several faders at once. The settings
indicated on the Scribble Strip will change for all.
When you release the faders, the last one you
touched will be highlighted and appear on the
Action Display.

For parameters assigned to the joystick:

e Press the JOYSTICK key on the LARC2, then
adjust the joystick until the Joystick Status Display
shows the desired settings (Fig. 3-6).

Lexicon, Inc.

(5) Storing Your Edits

Your edits will stay in force
until you change them again
or load another Program or
Register. To save them for
future use, press the STORE
key. The STORE key will blink

to remind you that the Store Figure 3-6 —
operation is pending. Joystick Status Display

e If you've been editing a user-created Register, the
960L will highlight the current Bank and Register. If
you wish to replace that Register with your edited
version, press STORE a second fime fo save your
edit.

* If you've been editing a factory Program, the 960L
will look for the first Register Bank with space avail-
able or the Register Bank you last stored to, and
the first empty Register within that bank.

e |f you'd prefer a different Register Bank, press the
BANK key and enter the number of the desired
bank (or scroll to it with the Navigation Arrows).

« |f you'd prefer a different Register, press the REGIS-
TER key and enter the number of the desired
Register (or scroll to it with the Navigation Arrows).

* To name a Register or Register Bank, press the
NAME soft button and follow the directions below.

* To add explanatory information to a Register or
Register Bank, press the INFO soft button and fol-
low the directions below.

e  When everything (target Bank, target Register,
NAME and INFO) is the way you want it, press
STORE again to save.

~ Store (Press Store Again to Save) [ENIRIH®

CATEGORY # BEGISTER
=i Bank 1 “Eﬁ'hﬂ'l Hall
| User Bank 3 3 E-;t;
[ 'User Bank 4
[ User Bank 3

REGISTER

EriLwl HubL vl il L et Hicut
100 3 0EHZ

Frikol Hear Fadl

4.F0EHz

CAHCEL

Figure 3-7 — Storing
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. __________________________________________________________________________________________________________________________|

To enter Name or Information: Names of Registers and Register Banks can be up to 16
characters long. Information displays for Registers can
hold 150 characters and Information displays for Banks
can hold 100 characters.

¢ Using the LARC2, use the Increment/Decrement
(+/-) keys to scroll between character positions in
the Name or Information display and use the
Navigation Arrows to select the desired character
from the matrix below, then press the ENTER key to
finalize your selection.

* If you have a PS/2 keyboard connected fo the
AUX port on the LARC2's rear panel, you can type
in Name and Info. It is recommended that you
connect the keyboard before power is applied to
the 960L.

B O i I A Il B01 P1: Large Hall

HEW REGISTER MHANE

EriLwl HubLwl e 10| FtHicut FriFal Hearkol
s 1E- 2548 3 10RHzZ 4.80KHzZ 460KHzZ

CLEMR ALL

Delete the char- Go to the beginning Go back to the basic
acter to the left of the text Register Info page
Remove  of the cursor
All Text Go to the end

. of the text
Toggle between INSERT (put in the

selected character, moving the text
to make room) and WRT OVR
(replace the character under the
cursor with the selected character)

Figure 3-8 — Name screen (Info screens are similar)
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LOADING PROGRAMS AND REGISTERS

With more than 200 factory Programs to choose from, plus
up to 1,000 Registers for your own creation, you'll probably
spend most of your fime with the 960L loading the effects
you want.

To simplify the selection of an appropriate effect, the 960L
programs are organized as 24 Banks of up to ten related
effects (see the Appendix for Program Descriptions). There
are 100 Banks available for Registers and 10 Banks for
Floppy storage and refrieval.

Loading Programs

When you first install the 960L, it will contain only factory
Programs. There are several ways to select and load
Programs. The simplest is designed to be familiar to users
who know the Lexicon 480L:

* Press the PROGRAM key, then the BANK key, to
bring up a list of Program Banks (Fig. 4-1).

e Scan the list of Banks fo find one you want (e.g.,
"Halls").

e Select that Bank by entering itfs number on the
Numeric Keypad (or by scrolling to it with the
Navigation Arrow keys).

Selected Bank and
Program are highlighted

Yellow shows that this
menu is not “in focus”

e Press the PROGRAM key to get to the list of
Programs.

e Select the desired Program by entering its number
on the Numeric Keypad (or by scrolling to it with
the Navigation Arrow keys and pressing the ENTER
key).

Note:

When you change Programs, the display will
change and the motorized faders will move to the
positions corresponding to that Program’s para -
meter setfings.

If you already know the location of the Program you want,
you can do all this in just a few keystrokes:

¢ PROGRAM key (Skip this step if going fo the last
Bank used.)

¢ BANK key

*  Bank Number

e  PROGRAM key

e  Program Number

If you don’t know the location of the Program you want,
the procedure is similar, except that you can scroll up and
down through the list of Banks to find the one you want.

Blue shows that this
menu is “in focus”

\

CATEGORY 7

"Halls 2 2 | Medium Hall
3 | "StagetHall 3 | Emall Hall
bd | *Chambers 4 | Med-Largs Hall

"o age+Chamber

FROGHAW

" FROCRAN
B |Aeouslic Fill

7 |Long Brite Space
51

a

0

_—

Jazz Hall
Large Chidreh
Sragll Chrarch

*Surrgund-Halls of varsous ypes £ fzes

i chdle ared @ relatively leng BT MID

EriLwl RubLwl
4% 100%

e Lo
2,589

et it

310Kz

Frifiol
4.50KHzZ

HearHoll
4.60EHz

Fader Labels in Scribble Strip are
from the currently loaded program.

Figure 4-1 — Program Load Screen
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Loading Registers

Loading Registers is similar to loading Programs. Press the
REGISTER key instead of the PROGRAM key. This will bring
up a similar screen (Fig. 4-2). The only differences are the
use of the word "Register" instead of "Program" and the
addition of two soft buttons for labeling. Any selection that
is greyed out, on any screen, is unavailable. Programs and
Registers can be unavailable if they are empty or if they
are designed for sample rates and configurations that are
not currently selected.

CHATEGORY REGIETER
| User Bank 1

(2 | Urer Bank 2

2 | Emall Stage+Ha
4 | Brits Stuge-+Hall
5 | Semnll NT Snge

User Bank 4
0 User Banh 3

]
dl 1 |Lg SAsge+Hsl
2 |Med StagetHall

Lexicon, Inc.
|

Shortcut:

You can instantly load any Program or Register in
the current Bank by pressing the corresponding
key on the Numeric Keypad.

B |erk Behind You
T |Front Row
2 |Bright Stige

LEurround-Thess presgls havs Amblence
1Pl i F A italy cordrodinile o (hs
o

|

A stagge an ke frord ned el arcaindd yoid This one's sbout 3
Ioars iesrlar FAgE B & 13 msrar Pl

Al vl HubL vl M AmbiEze

.o 100% 0,982 a4

B.MKHzZ

FriFal Hoear ol
6.25KHz

Figure 4-2 — Register Load Screen

Alternative Loading Techniques:

* You can use the Left/Right Navigation Arrows fo
move between Banks and Programs (or Banks
and Registers).

* You can use the +/- buttons or the Up/Down
Arrows to scroll through Banks.

* You can use the +/- buttons or the Up/Down
Arrows to scroll though Programs and Registers.
Press the ENTER key to load the Program.

e You can repeatedly press BANK, PROGRAM or
REGISTER to scroll through the Banks, Programs
and Registers.
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Programming Machines:

Depending on the configuration (see below), the
960L can be used as one, two, or four processing
machines per DSP card. The number of machines
available in the current configuration is shown on
the Machine Status Display. The machine whose
seftings you are currently altering is highlighted.
Machines that are muted have a blinking red "M"
super-imposed on their machine number.

You must program each machine individually. To
switch to a different machine, press and hold the
MACHINE key, then enter the desired machine
number on the Numeric Keypad.
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CONTROL MODE

The LARC2's CONTROL key provides access to the 960L's

Word Clock, input/output configuration, and system infor-
mation. The faders and joystick remain assigned to what-
ever audio parameters are on the V-Page.

: [#] RRTE [ ®] WRAIE
;' \ 1-I| 441 KHz |— I =mikk |.—
3 L

2- ENIE - | 4 _=re ]

bernsl perple rels of dBHHe

Word ddach is
penerabed intentnally

Hubl vl 0 |24 | Ambiiee Frikinl Hear ol

100% 09382 3.4 8.00KHz B.25KEHz

Figure 4-3 — Conirol Mode Word Clock Screen

CONFIGO 2

Word Clock Entering the clock source number will select that source.
From the Control mode screen, press the WORDCLK soft ~ You can also select a source with the Up/Down Navigation
button, then the number of the source you want: Arrows or the Increment/Decrement (+/-) keys.
1 Internal  Crystal-controlled. Use only with Note:
analog inputs, or if your digital inputs Use of the internal Word Clock with digital inputs
are from sources that are locked to can introduce audible artifacts due to sample slip,
the 960L. even if the nominal sample rates are the same.

When the 960L detects slipped samples in the AES

input stream, the audio outputs are muted. To
2 BNC For locking to your studio’s master clock. avoid this, do one of the following:

Used with analog or digital input.

» Slave both the digital source and the 960L
(BNC or AES) to a common Word Clock.

3 AES Clocked from AES input 1-2. Used with ¢ Allow the 960L to slave (BNC or AES) to the
analog or digital input. Note that if you digital source's Word Clock.
are using AES as both the clock and * Slave the digital source to the 960L, using the
audio source, and disconnect AES input 960L AES or BNC output.
1-2 (the clock source) while other inputs
remain active, you will hear artifacts on Use the Right Navigation Arrow to get to the Rate display.
the non-clock channels, while the For internal Word Clock, you must select the exact rate, as
system detects the disconnect. shown in Fig. 4-3. For external Word Clock via the BNC or

AES inputs, you need only select 44.1/48 kHz or 88.2/96 kHz
range. The ?60L will then lock onto your source.
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WORD CLOCK LOCK STATUS

A small padlock icon in the System Status Display shows
lock status. If the Word Clock becomes unlocked from the
signal, the icon’s background flashes red (Fig. 4-4) and the
960L outputs are muted. This lock indicator is visible in the
System Status Display during all operating modes.

DSP Configuration

Configuring a DSP card divides the card into a number of
machines and selects the audio routing between these
machines. Each machine acts as an independent effects
processor and can be programmed separately. The 960L
supports up fo two DSP cards. Each card is configured
independently.

The number of machines available varies per configura-
fion and is dependent on the sample rate. Only the con-
figurations available for the selected sample rate will be
available for selection.

Machines are numbered starting with the first DSP card.
For example, a 960L with a single DSP card, configured as
four stereo machines, will have machines numbered one
through four. A 960L with two DSP cards, each DSP card
configured as four stereo machines, will have a total of
eight machines — one through four on the first DSP card
and five through eight on the second.

You can preview the available configurations for the
selected sample rate using the Up/Down arrows or the
Increment/Decrement buttons. Previewing a configuro-
tfion allows you to temporarily view the DSP configuration,
read the configuration description, and view the I/O rout-
ing for the selected configuration without actually loading
it. When a configuration is being previewed, the configu-
ration name will flash between a grey and a white back-
ground. The currently loaded configuration, if there is one
currently loaded, will have a black background.

4-6

Locked
Unlocked

Figure 4-4 — Locked and Unlocked Word Clock

To preview the available configurations:

1. Make sure that the configuration selection con-
tfrol is selected. You will know when the conftrol is
selected because its title bar will turn blue.
Otherwise it will be yellow.

2. Use the Up/Down or Increment/Decrement
buttons to cycle through the available
configurations.

3. To cancel configuration previewing press the
cancel soft button.

Note:
To load the configuration currently being pre -
viewed press the enter button.

A DSP card is configured when a configuration is loaded.
To load a configuration:

1. Make sure that the configuration selection con-
frol is selected. You will know when the conftrol is
selected because its title bar will furn blue; other-
wise it will be yellow.

2. Entfer the number of the configuration, shown in
the left column of the configuration control.

2. Press the ENTER button while previewing a config-
uration. See "To preview the available configura-
tions" described above.

When a configuration is loaded, the previous I/O routing
and programs in each machine, along with the Mix and
I/O states for each machine, will be restored to the state
they were in when the configuration was last loaded.
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44.1/48KHZ CONFIGURATIONS
When the sample rate of the 960L is set to 44.1kHz or 48kHz
the following configurations are available.

THE FOUR MONO-IN CONFIGURATION

Figure 4-5 — 44.1/48kHz Mono-In/Stereo-Out
Configuration: four machines available

With the "Four Mono-In" configuration loaded, the DSP
card is partitioned into four independent Mono-In/Stereo-
Out machines. Each machine has an independent mono
input and independent stereo outputs. This configuration
is similar o the mono split configuration on the 480L.

Note:

If you desire mono oufputs, you can map both
outputs of a machine to the same destination as
described in the section on oufput routing.

THE FOUR-CHANNEL CASCADE CONFIGURATION

Figure 4-6 — 44.1/48kHz Four-Channel Cascade
Configuration: two machines available

With the "4-In Cascade" configuration loaded, the DSP
card is partitioned into two independent, cascaded, four-
channel surround machines. Each machine has four
inputs and four outputs. The four outputs of the first
machine are fed directly into the four inputs of the second
machine. The four outputs of the first machine, as well as
being used as inputs to the second machine, can be rout-
ed to any physical output on the 960L.

Home

In a cascaded configuration, the unpanned oufputs of
the first machine are fed into the inputs of the second
machine at full level. That is why the second machine
does not show any controls on its input page.

THE FIVE-CHANNEL CASCADE CONFIGURATION

'1- 'Iu L,
E s eev gy -

e e e e ]
el i ds e 11E

Figure 4-7 — 44.1/48kHz Five-Channel Cascade
Configuration: two machines available

With the "5-In Cascade" configuration loaded, the DSP
card is partitioned info two independent, cascaded, five-
channel surround machines. Each machine has five inputs
and five outputs. The five outputs of the first machine are
fed directly info the five inputs of the second machine.
The five outputs of the first machine and the five outputs
of the second machine are combined. The output levels
of the five outputs of the first machine and the five outputs
of the second machine can be adjusted independently
using each machine's output page.

In a cascaded configuration, the unpanned outputs of
the first machine are fed into the inputs of the second
machine at full level. That is why the second machine
does not show any controls on its input page.

THE EIGHT-IN / EIGHT-OUT CONFIGURATION

Figure 4-8 — 44.1/48kHz 8-In/8-Out Configuration:
one machine available

With the "One 8-In/8-Out" configuration loaded, the DSP
card is partitioned into one eight-input/eight-output
machine. Currently this configuration is used for diagnos-
tic purposes only.
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THE STEREO CASCADE 1 CONFIGURATION

{ 1T

AR T U]

Figure 4-9 — 44.1/48kHz Stereo Cascade 1 Configuration:
four machines available

With the "Stereo Cascade 1" configuration loaded, the
DSP card is partitioned into four independent stereo
machines. Machines one and two are cascaded where
the outputs of machine one, as well as being routable to
any physical output, are fed directly info the inputs of the
second machine. The cascade of machine one and two
is similar to the cascade configuration of the 480L. The
third and the fourth machines are Stereo-In and Stereo-
Out.

In a cascaded configuration, the unpanned outputs of
the first machine are fed into the inputs of the second
machine at full level. That is why the second machine
does not show any controls on its input page.

THE DUAL STEREO CASCADE CONFIGURATION

. ST
JonEiis

g e ——

Figure 4-10 — 44.1/48kHz Dual Stereo Cascade
Configuration: four machines available

With the "Dual Stereo Cascade" configuration loaded, the
DSP card is partitioned into four independent stereo
machines. Machines one and two are cascaded where
the outputs of machine one, as well as being routable o
any physical output, are fed directly into the inputs of the
second machine. Machines three and four are cascaded
also. This configuration is similar to the cascade configu-
ration of the 480L.

In a cascaded configuration, the unpanned outputs of
the first machine are fed into the inputs of the second
machine at full level. That is why the second machine
does not show any controls on its input page.
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THE FOUR STEREO CONFIGURATION

Figure 4-11 — 44.1/48kHz Four Stereo Configuration:
four machines available

With the "Four Stereo" configuration loaded, the DSP card
is partitioned into four independent stereo machines.
Each machine has independent stereo inputs and inde-
pendent stereo outputs.

THE FIVE-IN / FIVE-OUT AND TWO-IN / FIVE-OUT
CONFIGURATION

e e e
e e

Figure 4-12 — 44.1/48kHz 5-In/5-Out and 2-In/5-Out
Configuration: two machines available

With the "5-In/5-Out and 2-In/5-Out" configuration loaded,
the DSP card is partitioned into two independent mulfi-
channel surround machines. The first machine has five
inputs and five outputs, and the second machine has two
inputs and five outputs. The inputs of the two machines
are discrete and the outputs are combined. The outfput
levels of each machine can be adjusted on the
machine’s output page. Also there is an LtRt mix of the
five outputs available. This LIRt mix is a simplified matrix
that is compatible with Lexicon's Logic7™ format as well
as other standard encoding schemes.
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THE DUAL TWO-IN / FIVE-OUT CONFIGURATION

Figure 4-13 — 44.1/48kHz Dual 2-In/5-Out Configuration:
two machines available

With the "Dual 2-In/5-Out" configuration loaded, the DSP
card is partitioned into two independent multi-channel
surround machines. Each machine has two inputs and five
outputs. The inputs of the two machines are discrete and
the outputs are combined. The output levels of each
machine can be adjusted on the machine’s output page.
Also there is an LRt mix of the five outputs available. This
LIRt mix is a simplified matrix that is compatible with
Lexicon’s Logic7 format as well as other standard encod-
ing schemes.

THE DUAL FOUR-IN / FOUR-OUT CONFIGURATION

A b IERTT T, T
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Figure 4-14 — 44.1/48kHz Dual 4-In/4-Out Configuration:
two machines available

With the "Dual 4-In/4-Out" configuration loaded, the DSP
card is partitioned into two independent multi-channel
surround machines. Each machine has four inputs and
four outputs. The inputs and outputs of the two machines
are discrete.

88.2/96KHZ CONFIGURATIONS
When the sample rate of the 960L is set to 88.2kHz or 96kHz
the following configurations are available.

THE TWO MONO-IN / STEREO-OUT CONFIGURATION

Figure 4-15 — 88.2/96kHz Two Mono-In/Stereo-Out
Configuration: two machines available

With the "Two Mono-In" configuration loaded, the DSP
card is partitioned into two independent Mono-In/Stereo-
Out machines. Each machine has an independent mono
input and an independent stereo output. This configuro-
fion is similar to the mono split configuration on the 480L.

THE TWO-IN / FIVE-OUT CONFIGURATION

Figure 4-16 — 88.2/96kHz 2-In/5-Out Configuration:
one machine available

With the "One 2-In/5-Out" configuration loaded, the DSP
card is partitioned into one multi-channel surround
machine. The machine has two inputs and five outputs.
Also there is an LtRt mix of the five outputs available. This
LIRt mix is a simplified matrix that is compatible with
Lexicon's Logic7 format as well as other standard encod-
ing schemes.
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THE FOUR-IN / FOUR-OUT CONFIGURATION With the "One 8-In/8-Out" configuration loaded, the DSP
card is partitioned info one eight-input/eight-output
C ol Mods e chm Hall machine. Currently this machine is used for diagnostic pur-

i e poses only.

THE STEREO CASCADE 1 CONFIGURATION

Figure 4-17 — 88.2/96kHz 4-In/4-Out Configuration:
one machine available

With the "One 4-In/4-Out" configuration loaded, the DSP
card is partitioned infto one multi-channel surround

machine. The machine has four inputs and four outputs. Figure 4-20 — 88.2/96kHz Stereo Cascade 1
Configuration: two machines available
THE FIVE-IN / FIVE-OUT CONFIGURATION With the "Stereo Cascade 1" configuration loaded, the

DSP card is partitioned into two independent stereo
machines. Machines one and two are cascaded where
the outputs of machine one, as well as being routable to
any physical output, are fed directly into the inputs of the
second machine. This configuration is similar to the cas-
cade configuration of the 480L.

e, el B oetigd Ty LT

THE DUAL STEREO CONFIGURATION

Figure 4-18 — 88.2/96kHz 5-In/5-Out Configuration:
one machine available

With the "One 5-In/5-Out" configuration loaded, the DSP
card is partitioned into one multi-channel surround
machine. The machine has five inputs and five outputs.
Also there is an LtRt mix of the five outputs available. This
LIRt mix is a simplified matrix that is compatible with
Lexicon's Logic?7 format as well as other standard encod-
ing schemes.

Figure 4-21 — 88.2/96KHz Dual Stereo Configuration:
two machines available

THE EIGHT-IN / EIGHT-OUT CONFIGURATION With the "Dual Stereo" configuration loaded, the DSP card
is parfitioned info two independent stereo machines.
Each machine has independent stereo inputs and inde-
pendent stereo outputs.

Figure 4-19 — 88.2/96kHz 8-In/8-Out Configuration:
one machine available
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INPUT ROUTING

The 960L can support up to 16 channels of physical input
consisting of analog and/or AES/EBU digital. Each DSP
card supports 8 inputs. Each of these 8 inputs on the DSP
card can be sourced from any of the physical inputs on
your 960L. If a second DSP card is installed in your 960L, the
outputs of one DSP card are available as inputs to the
other DSP card, allowing you to cascade from one DSP
card to the other.

Input routing is performed on the same screen as the con-
figuration selection discussed in the previous section.
Each DSP card input source is determined by selecting
the input type (AES, analog), the outputs of the other DSP
card (OFF, efc.), and the channel of the selected input
type. For example, on a 960L with a single DSP card and
two AES/EBU digital I/O cards installed, the available types
will be OFF, AES 1, and AES 2.

To mute a desired DSP card input, simply select OFF as the
input type for that DSP card input.

Each configuration available in the system has its own
input routing that is saved with the configuration. When a
configuration is loaded, the last input routing used for that
configuration is restored. Any change to a configuration’s
input routing is automatically saved with the loaded con-
figuration.

To route an input:

1. Load the desired DSP configuration. See the sec-
tion on configurations if you are not sure how to
load one.

2. After the configuration is loaded, press the Right
arrow to scroll to the input routing control shown
in Fig. 4-22. When the control is selected the title
bar turns blue.

INFUT R
ah 1 IETEED
[ 3 |

Figure 4-22 — Input Routing Control

3. Use the Left/Right Arrow keys to scroll to the DSP
input channel for which you would like to select
the source. The input is selected when it furns
black.

4. Use the Up/Down Arrow keys to scroll to the input
type box on the selected DSP channel. The top
row is the input type and the bottom row is the
channel of the selected input type.

Home

5. Use the Increment/Decrement keys to scroll
through all available input types on your system.
The input types available depend on the 1/O
cards installed on your system. NOTE: If there are
two DSP cards installed on your system, the out-
puts from the other DSP card will be available as
inputs. These are direct outputs and arrive
unmixed and unpanned.

6. Use the Up/Down Arrow keys to scroll to the input
channel box on the selected DSP channel. Once
again the top row is the input type and the bot-
tom row is the channel of the selected input type.

7. Use the Increment/Decrement (+/-) keys to scroll
through all available channels of the selected
input type.

Shared Inputs

When a physical input is being ufilized as an input source
by another DSP card input anywhere in the system, the
input is said to be “shared.” When an input is shared with
another DSP card input in the system, an "S" will appear
next to the channel number.

OUTPUT ROUTING

The 960L can support up to 16 channels of physical output
consisting of analog and/or AES/EBU digital. Each DSP
card supports 8 outputs. Each of these 8 outputs on the
DSP card can be routed to any of the physical outputs on
your 960L. If a second DSP card is installed in your 960L, the
card’s outputs will be available as inputs to the other DSP
card allowing you to cascade from one DSP card to the
other.

Output routing is performed on the same screen as the
configuration selection discussed in the previous section.
Each DSP card output destination is assigned by selecting
the output type (AES, analog, OFF, etc.) and the channel
of the selected output type. For example, on a 960L with
a single DSP card and two AES/EBU digital I/O cards
installed, the available types will be OFF, AES 1, and AES 2.

To mute a desired DSP card output, simply select OFF as
the output type for that DSP card output.

Each configuration available in the system has its own
output routing that is saved with the configuration. When
a configuration is loaded the last output routing used for
that configuration is restored. Any change to a configuro-
fion’s oufput routing is automatically saved with the
loaded configuration.
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When a second (optional) DSP card is installed, the output
routing control will appear slightly different. With a second
DSP card in the system, the output routing control will
show arrows with numbers in them on the DSP card out-
puts (Fig. 4-23b). These arrows represent the cascaded
outputs that can be selected as inputs on the other DSP
card. Fig. 4-23a shows the output control with one DSP
card installed in the system.

AR IR Ahl 1 ) AN ARl 1l AK 1R AR

OUTFUT ROUTING FOR DSF CARD 1 fOEP1]

Figure 4-23a — Output control with one DSP card
installed in system

OUTPUT ROUTISE FOR DSF CRRD 1 I05P1]

Figure 4-23b — Output control with two DSP cards
installed in system

To route an output:

1. Load the desired DSP configuration. See the sec-
fion on configurations if you are not sure how to
load one.

2. After the configuration is loaded use the arrow
keys to scroll to the output routing control shown
in Fig. 4-24. You will know the confrol is selected
when the title bar turns blue.

At 1 IO L ahl 1§ Al

OUTPUT ROUTING FOR DSF CR 1

Figure 4-24 — Output Routing Control

3. Use the Left/Right Arrow keys to scroll to the DSP
output channel for which you would like to assign
a destination. You will know the output is selected
when it turns black.

4-12

4. Use the Up/Down Arrow keys to scroll to the out-
put type box on the selected DSP channel. The
top row is the output type and the bottom row is
the channel of the selected output type.

5. Use the Increment/Decrement (+/-) keys to scroll
through all available output types on your system.
The output types available depend on the 1/O
cards installed on your system.

6. Use the Up/Down Arrow keys to scroll to the out-
put channel box on the selected DSP channel.
Once again the fop row is the output type and
the boftom row is the channel of the selected
output type.

7. Use the Increment/Decrement keys to scroll
through all available channels of the selected
output type.

Shared Outputs

When a physical output is being utilized as a destination
by another DSP card output anywhere in the system, the
output is said to be “shared.” When an outfput is shared
with another DSP card output in the system, an "S" will
appear next to the channel number.
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Metering Screen

Along with the simple LED Meter Bridge located above
the LCD display, a more comprehensive input metering
screen is available (Fig. 4-25). This input metering screen is
accessed when in Control mode by pressing the meter’s
soft button.
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Figure 4-25 — Input Metering Screen

The meter screen consists of eight plasma-style meters
which show the input levels of the currently selected
machine’s DSP card.

NOTE:

If a second DSP card is installed in your system
select a machine on the second card to view the
input levels of that DSP card.

Each of the eight meters has a level indicator, a label,
and an overload (OVL) counter (Fig. 4-26).

As you can see in Fig. 4-26, the label "AN 1:1" indicates
that we are metering input type Analog 1 Channel 1. The
level indicator indicates a level of -5.5dBFS. The overload
indicator, labeled OVL, counfs the number of

EriLwl AphlL v

samples that have reached -0.5dBFS. Up to 99 samples
indicating an imminent overload situation will be count-
ed. In this case we have had three samples at —0.5dBFS.
When a channel overload has occurred the overload
counter box furns red and indicates the number of over-
loads; otherwise, it remains black. Pressing the Clear soft
button in the meter opftions will
clear the overload counters.

Three types of input metering
are available: peak, peak hold,
and peak decay. To select the
type of metering you desire,
press the Options soft button
and press the metering type you
desire. The type selected is dis-
played in the meter type box to
the right of the meters.

A0 11
Figure 4-26 — Single
DSP Input Meter
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Figure 4-27 — Meter Screen with Options Selected
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METER OPTIONS
Select any of the following options by pressing its associ-
ated soft button.

Peak Selects peak type metering.

Peak Hold Selects peak hold type metering where
the highest peak bar is held since the last
fime the peaks were cleared.

Peak Decay Selects peak decay type metering where
the peaks of each meter are held for .5
seconds and then slowly decay.

Clear Clears the meter peaks, channel over-

load counters, and the DSP overload
count.

System Screen
The system screen is useful for showing the software revi-
sion that is currently operating. If you ever need to call
your dealer, distributor or Lexicon Customer Service with
questions about your 960L, make sure you know all the
revision information.

system Information
IHn. 18K I

Rew: 1508
g 6 000 13:13:40
IEEJL Srin Hupbe (001178 I

Srqas B Hays b Wi Lust 10 Siidagesl

METER STATUS

The meter status is displayed on
the right side of the meter screen,
shown here in Fig. 4-28. The meter
Status Display shows the type of
metering currently selected, the
current metering source, and the
DSP overflow counter.

ISP OIWERS

[

The DSP overflow counter indi-
cates the number of times, up fo
99, that an overflow has
occurred within the DSP accumulators. Here we see that
eight DSP overflows have occurred. This can happen
even with modest signal levels if the delay/reverb feed-
back coefficients, which are set by algorithm parameters,
combine to create a path with a gain greater than unity.
Generally, you should mute the outputs by pressing MUTE
ALL, and then find and correct the offending parameter
settings. This should not occur with factory programs
unless they have been edited.

Figure 4-28 — Meter
Status Display

g e

WOEDCLE

I'r Hadl
B IHEH;

Figure 4-29 — Control Mode, System Screen
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EDITING

The 960L Programs and Registers can be edited in several
ways:

* Changing the settings of the parameters with the
faders and joystick.

¢ Adjusting input and output panning.

e Adjusting input and output levels.

e Assigning new parameters to any fader or to
either joystick axis.

Edits stay in effect until a new Program or Register is
loaded, or can be saved as Registers. You cannot over-
write factory Programs, but you can save edited Programs
as Registers. Registers, like Programs, reside on disk and
can be recalled anytime. They can also be saved on flop-
py disk, for archiving or for copying to a second 960L.

Editing Algorithms

A Program or Register becomes edited any time you alter
the current parameter seftings with the faders or joystick.
To save these—or any other—edits, just press the STORE
key. Check to be sure the storage location is correct, then
press STORE again.

Editing With the Faders

1) Use the Numeric Keypad or Navigation Arrows to
select the Edit page that contains the parameter
you want fo change.

2) Check the Scribble Strip to find the parameter to
edit.

3) Touch the corresponding fader. That parameter
will be highlighted on the Scribble Strip and ifs

Edit Mode

ALCOAIMHE FARIMETERS
: wdaAT

AR thager T, Frhcl
164 1

i
1

EH‘IEU HiHiu By
"

EHIHE 1110k HE

name and setting will appear in large characters
on the Action Display at the upper left of the
screen.

4) Adjust the fader to the desired setting.

Fine Adjust

For some parameters, the range of possible values is so
large that the smallest possible fader movements change
the value too much.

To make fine adjustments, set the faders to the approxi-
mate values you want, then press the FINE ADJ button.
When this button is pressed, the faders all move to the
center of their tfravel, but their parameter settings do not
change. The faders then operate in a vernier mode, with
a limited adjustment range and far fewer steps per inch of
fravel, so that full-range movement of the fader will alter
the parameter value only a little from its coarse value. This
makes it easy to tweak the setting fo the exact value you
want.

On entfering Fine Adjust mode, the Action Display says
"Fine Adjust Enabled". The centering of all faders is an
additional indication.

Pressing FINE ADJ a second time will return the system to
normal operation. The faders will return to their appropri-
ate full-range positions.

When in the Edit Algorithm mode, to make fine adjust-
ments of a single parameter, simply fouch the appropriate
fader to select the parameter, then wuse the
Increment/Decrement (+/-) keys to get the setting you
want. Each press of these keys will change the parameter
by its smallest possible increment.

(2]
Fagp

Fra DiHun
& 1 rva 1

Ein
P

Figure 4-30 — Algorithm Edit Screen with one fader parameter selected
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Editing with the Joystick

Check the Joystick Status Display to see what parameters
are currently assigned to the joystick and what their cur-
rent settings are.

Note whether the JOYSTICK key on the LARC2 control sur-
face is illuminated or not. If the key is illuminated, the joy-
stick is locked to the current parameter, and moving it will
change the current settings. The setting dot is green and
the joystick cursor will be superimposed on the Joystick
Map section of the display, as shown on the right in
Fig. 4-31.

* Move the joystick. This immediately changes the
parameter settings.

* The new settings can be read from the left half of
the Joystick Status Display.

If the key is not illuminated, the joystick is not locked, and
moving it will not affect parameter settings. The red setting
dot and joystick cursor will normally be separated on the
Joystick Map, as shown on the left in Fig. 4-31.

* Maneuver the joystick so its cursor lies near the red
setting dof.

e Press the JOYSTICK key on the LARC2 control sur-
face, to capture the parameter. The setting dot
will turn green and the JOYSTICK key will light. If
the joystick cursor is not near the current values,
the values will jump to the joystick position.

Listening to Original Preset

Sl

# G bl
| Crnbers
"&mﬂ:nv«'t-f

Figure 4 -31 — Joystick Status Display with
joystick not locked (left) and locked (right)

Note:

As it is possible for the joystick cursor to overlay the

setting dot when the joystick is not locked, check

that the JOYSTICK key is illuminated or that the set -
ting dot is green to confirm that the joystick is

locked.

Quick Comparisons via the Lexicon Button
The Lexicon button provides a quick way fo switch
between the edits you have made to a Program or
Register and the effect as originally loaded. When the
Lexicon button is pressed, the original Program or Register
will load and a red banner will be displayed at the bottom
of the screen, saying "Listening to Original Preset" (Fig. 4-
32). When the button is released, your last edit state will be
reloaded and the red banner will disappear.

| B01 P1: Lar

je Hall

Raliigio Al
Lisrp. Bailn dpase
Harr Hal

Lange: Chari
tragll Charch

45y oaivd M5 o wall Cus 19D A SiEN

|
W i H 2 P Pl LD DNl s Meats o i P
mclciby 2 3 el alienty loreg RT HID
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Fradl Fe=ar Rl

. HRIEH & e

LISTENING TO ORIGINAL PRESET

Figure 4-32 — Comparing edited with original Program or Register
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Editing Inputs and Outputs

The LARC2's joystick can be used to place any input or
output signals anywhere in the soundfield. Input and out-
put levels can also be set using the faders.

Input Panning
To edit inputs, press the EDIT key, then the Inputs soft but-
ton, to bring up the screen shown in Fig. 4-33.

You can see from the System Status Display af the upper
right that four machines are in use and you are editing the
inputs for Machine 1. The Main Operating Display shows
that the current machine has five inputs and where each
input signal is positioned in the soundfield.

In Fig. 4-34, the Left Surround input, channel 4, is currently
selected, so its header is highlighted and its pan position is
indicated on the Joystick Map. The JOYSTICK key is off, so
the joystick has not captured the parameter — note the
separate positions of the cursor and the setfting dot.

When the I/O Type is set fo Program, the I/O settings con-
tained in the Program or Register will be used, when
loaded. When the I/O Type is set to Machine, the current
settings, 1/0O pan positions and levels will be used for every
Program and Register loaded essentially overiding settings
in the Programs or Registers when loaded.

Input currently
mapped to joystick

T Fadilion inputs:

1 - Salaci the dealred charrsl

2 - Lack e jowslich by pressing the

[hoayrtigi Dafiton.

% - Move payieb (o DosSomn ingud.

Input levels, now
controlled by faders

Tz P b oo Brpeuts

| - Saleci the desired charrsl

2 - Lok B [oElich By pradeansg tha
Joashodi buiton.

& - Mowi pau oo Doceton ingl.

Assigns current selection to V-Page joystick.
In this case pressing the J-Stick soft button
will assign LS In to the V-Page joystick.

Joystick
position
Parameter currently controlled by joy-
stick (not captured — JOYSTICK key off)
Figure 4-33 — Editing screen for input panning and levels, with joystick key off
LSIn | BO1 P1: Large Hall |
IRFUT I'-'I B rl.ll'Hr l_
: Machine
Eﬂﬂm - Stafus
Display
f \ Toggles I/0O Type between machine and program
for the current machine. Current state is displayed
in the Machine Status Display
Figure 4-34 — The Left Surround input, channel 4, is currently selected
4-17
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Joystick Locked

Note new
position of

selected

To Fodilicn Miputs:

1 - Lalwci fhe deaired charral

input

Joystick has

2+ Lock et jowslick By pressing the:
s bulBon.

captured

3 - Mow prpioh (o Do ingl.

B parameter

Figure 4-35 — Editing screen for input panning, and levels after panning with joystick

When you press the JOYSTICK key, the input position jumps
fo the joystick position, and the setting dot turns from red
fo green, highlighting the joystick cursor (as shown on the
Joystick Map and on the smaller map of the selected
input). The legend "Joystick Locked" appears in the
Action Display. Moving the joystick pans the selected
input.

To pan a different channel, choose its number with the
Numeric Keypad or select it by using the Navigation keys
and press the JOYSTICK key to lock.

Ovutput Panning

To edit outputs, press the EDIT key, then the OUTPUTS soft
button, to bring up the screen shown in Figure 4-36. You
can see from the System Status Display at the upper right
that two machines are in use and that you are working on
settings for Machine 1. The Main Operating Display shows

Adjust Output Positions & Levels

that five oufputs are in use and where each oufput signal
is positioned in the soundfield.

In Fig. 4-36, the Left output, channel 1, is selected, so its
header is highlighted and its pan position is indicated on
the Joystick Map. The Joystick has not captured the para-
meter, indicating that the JOYSTICK key is off.

Note:

If you pan an output, keep the joystick moving!
Panning an output signal permanently between
channels causes a loss of spaciousness. (Due to
the Haas effect, such signals will collapse into the
speaker whose output reaches the listener first.)
You can pan and position input signals at will — but
don’t pan output signals unless you keep them
moving or finally place them in one speaker.

| B01 P1: Large Hall

T Pt o Dulpadls:

| - fslec fhe desired charrsl

3
L 3 B

2 - Lk B jowrlick By prassing the
st bARBOn.

3 - Mowe e o Domhaon cipid

L. s K Lt
0o K] (LK 1] (L]

o

D . . .. .. R,
EOTE U DD D D S COTD

Figure 4-36 — Editing screen for output panning and levels, with joystick key off
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Figure 4-37A — 5-Channel Panning Rules
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Figure 4-37B — 4-Channel Panning Rules

The 960L Surround Panning Rules

The 960L does not produce a phantom center in 5-
Channel surround modes, and no signal will appear in
both the left and right output channels, no matter where
you set the joystick. In other words, panning across the

Program V-PAGE

front is either between Left and Center or between Right
and Center. For example, an output signal panned to
position 1 in Fig. 4-37 would appear in the left and center
front channels and the left and right surrounds, but would
not appear in the right front.

The ?260L has frue constant-power panning. As you pan a
sound from one channel to the next, the sum of those
channels’ output powers will not change.

Setting Levels

In Input and Output Edit modes, moving any fader
changes ifs associated signal level. The maximum level
indication is 0.0 dBFS (digital full scale). You can move sev-
eral faders at once. The channel assignments are grouped
to facilitate this.

With outputs set to “0dB,” a +4dBu analog input will pro-
duce a -20dBFS signal. This provides 20dB of “headroom.”
Optimum S/N is achieved when input levels are kept as
close to digital full scale as practical.

Avoiding Overload

If all eight of the "Overload” LEDs on the LARC2's meter
bridge light (called accumulator overflow), the DSPis
overloading internally. (Certain combinations of parame-
ter settings can cause this.) Reducing input levels may or
may not solve the problem.

If your edits create feedback, press the MUTE MACHINE
key on the LARC2's Numeric Keypad to mute the output of
the current DSP while you solve the problem.

If you're not sure which machine is causing the problem,
press the MUTE ALL key on the Numeric Keypad.

. B01P1: Large Hall

TYPE PARAMETER . PARAMETER
W garilhin EriLwl B  sgositten | FearRoll
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Figure 4-38 — Editing the V-Page
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Assigning New Parameters to Faders or
the Joystick

Except in Edit mode, the parameter assignments of the
faders and joystick make up what we call a virtual page,
or V-Page. This is simply a convenient grouping of paro-
meters to simplify operation, but you can group them any
way you find convenient.

There are two ways to assign new parameters to the
LARC2 controls:

e Assigning parameters from the V-Page
e Assigning parameters as an Edit opfion

The V-Page and Parameter Reassignment

e Press the EDIT key on the LARC2 control surface.

e Press the V-Page soft button. The screen (Fig.
4-38) shows the assignments for each of the eight
faders and the joystick’s X and Y-axes.

e Use the Navigation Arrows to highlight the Type or
Parameter to change. (You can also select a
fader or joystick axis with the Numeric Keypad, but
you stil have to navigate to the Type or
Parameter.)

*  Make your selection by cycling through the avail-
able Types or Parameters with the +/- keys or
touch the fader of the desired parameter. The
types are: "None", "Algorithm", "Input", and
"Output”. Some algorithms can have more than
50 parameters.

* The fader or joystick axis is now assigned to what-
ever parameter you've selected.

Using the Edit Algorithm Screen

This alternate method is a useful shortcut: If you're in the
midst of editing algorithms, inputs or outputs, it enables
you to quickly pick a parameter and assign it to a fader or
the joystick.

e Push the EDIT key, then the Algorithm soft button,
which brings up the Algorithm Edit screen. This
holds all the parameters for the current algorithm,

UL GORITHE FARSMETER S

Lexicon, Inc.
|

in up fo ten "pages" of up to eight parameters
apiece. (The highlighted down-arrow fo the right
of these pages shows that there are more pages
below the screen; these pages can be reached
by scrolling with the Navigation Arrow keys — or, if
you know the number of the page you want,
entering that number on the Numeric Keypad.)
Pick the parameter you need from this menu by
navigating fo it , which will highlight it.

Press the Options soft button. This changes the soft
buttons to Select (used for selecting algorithms),
V-Page (for assigning parameters to faders), and
J-Stick (for assigning parameters to the joystick),
and the soft-button background will change fo
yellow. See Fig. 4-39.

Note:

In Edit mode, the parameters and settings on the
Scribble Strip are not a V-Page. They are the
selected algorithm edit page — the row whose
number is highlighted in larger characters for
easier reading.

On the Main Operating Display, parameters assigned fo
the V-Page appear in blue; all others are in black.

FROM THE EDIT (ALGORITHM, INPUTS, OUTPUTS)
OPTIONS SCREEN:

Press the V-Page soft button to view a numbered
list of the eight faders and their assigned parame-
ters (Fig. 4-39). To assign your newly selected para-
meter to a fader, type the fader’'s number on the
Numeric Keypad, or fouch the desired fader.

Note:
You must already have selected a parameter
before you get to this screen.
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Figure 4-39 — Edit V-Page screen; programming faders

4-20

Home




960L

Operations in Detail

e Press the J-Stick soft button to view a numbered
list of the two joystick axes and their assigned
parameters (Fig. 4-40). To assign your selected
parameter to a joystick axis, type the axis number
on the Numeric Keypad.
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Note:
You must already have selected a parameter
before you get to this screen.
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Figure 4-40 — Edit V-Page screen; programming the joystick

e Press the Select soft button to view up a num-
bered list of the algorithms applicable to your cur-
rent configuration (Fig. 4-41). If you select an algo-
rithm here (by typing its number on the Numeric
Keypad), a default Program will be loaded that is
"typical" for that algorithm.

L RITHH FARAMETERS

Rrabls Serrand EeRT

1017 11 ik g L]

Note:

This is a regular Program load and will destroy any
parameter edits or V-Page creation you have
done, if you have not previously saved your work.
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Figure 4-41 — Select Algorithm screen
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STORING AND LABELING YOUR EDITS

When you've edited a Program or Register until it meets
your needs, you can store it as a Register and label it for
future use.

Storing

e Press the STORE key on the LARC2 Conftrol Surface.

e |f you've edited a Program, the 960L will select the
next empty Bank (or the Register Bank you last
stored to) and Register.

* If you've edited a Register, the 960L will offer to
overwrite the original version. To accepf, press the
STORE key again.

« To change the storage location, press the BANK
key and enter the number of the desired Register
Bank, or scroll to it with the Navigation Arrows.
Then press REGISTER and select the desired
Register in that Bank. Pressing STORE again will
store your edits to that location. The Register you
select can be an empty one, or you can choose
to overwrite an existing Register.

Naming and Annotating

Registers and Register Banks can be given any desired
name of up to 16 characters and can be annotated with
up to 150 characters per Register and 100 characters per
Bank.

[ CURRENTINFO

e Press REGISTER to bring up the Register load
screen (see Fig. 4-2 on page 4-4).

Press BANK to name or add information to a
Register Bank. Otherwise you will be working with
the selected Register.

e Press the Info soft button to bring up the annota-
tion screen (Fig. 4-42), which shows the informa-
fion for the currently selected Bank or Register.
(Pressing NAME brings up a similar screen.)

¢ The currently selected character will be outlined
in red on the name line and in the character
matrix below.

* Characters on the name line are selected with
the increment and decrement keys (hence the
""and "+" flanking the name line).

e Characters within the matrix below that line are
selected with the navigation arrows.

e For faster text entry, a PS/2 keyboard can be
plugged into the AUX jack on the back of the
LARC2. The keyboard should be connected
before power is applied to the 960L Mainframe.

e Just below the character matrix is a line that
shows whether the system is in Insert or Overwrite
mode.

*  When editing the information display, the screen
will show the relevant Name, Bank number, and
Register number (if applicable) at the upper right.

When finished editing, either press the Save soft button or
the ENTER key if you've annotated a Bank, or store the
Register if you've annotated a Register.
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miisisiane pleted bn The anlddle and &

relatively larg KT WID

Erllwl Hybd wl
&% il

BAIdRT FiHecud

2509 JAEKHz

Frigoll
LBIKHz LG 4 "

RzarRol SirFwvhs

peere By weseRr Jy vowe  Jy  ewo  f )

Figure 4-42 — Register Information Edit
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ORGAN|Z|NG YOUR REG|STERS and then the Option soft bufton. Two soft buttons are dis-
The 940L provides tools fo help you organize the registers ~ Played: Edif and Floppy. See Fig. 4-43.
you make. To access the tools, press the REGISTER key
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Figure 4-43 — Register Options Enabled
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Figure 4-45 — Floppy Tools For Registers
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Edit Tools for Registers
Pressing the Edit soft button accesses three tools (fig. 4-44):

1) Copy Bank -- When 1 is pressed on the Numeric
Keypad, the contents of the currently selected
Program or Register Bank are copied fo an inter-
nal scratchpad.

2) Clear Register Bank — When 2 is pressed, the con-
tents of the currently selected Register Bank are
cleared. The Bank is made empty. For safety, the
user is prompted before the clear is executed.
Program Banks cannot be cleared.

3) Paste Register Bank — When 3 is pressed, the con-
tents of the scratchpad are copied to the cur-
rently selected Register Bank. For safety, the user
is prompted before the copy is executed.
Program Banks cannot be pasted to.

Using the Floppy Drive
Pressing the Floppy soft button accesses four tools
(Fig. 4-45):

1) Load From Floppy — When 1 is pressed, the con-
tents of the floppy disk are loaded into Register
Banks 101-110. For safety, the user is prompted
before the load is executed.

2) Store to Floppy — When 2 is pressed, the confents
of Register Banks 101-110 are written to the floppy
disk. For safety, the user is prompted before the
load is executed.

3) Format Floppy — When 3 is pressed, the floppy is
formatted in IBM 2HD format. For safety, the user
is prompted before the format is executed.

4) Clear Floppy Banks — When 4 is pressed, Register
Banks 101-110 are cleared. For safety, the user is
prompted before the clear is executed.

The files written to the floppy disk can be read and

archived on any PC running Windows 95, 98, or NT.

Machine Mode

EAHK/CATECORY
t | *Hallsg1
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THE CD-ROM

Software updates will be made available on CD-ROM.
Instructions on how to load from CD-ROM will be provided.

MACHINE MODE

If the 960L is configured as multiple machines, which can
be seen from the bottom line of the System Status Display,
pressing the MACHINE key on the LARC2's Confrol Surface
will show you which Program or Register each machine is
running (Fig. 4-46).

The currently selected machine will be highlighted in the
list in the Main Operating Display and in the System Status
Display. To switch to a different machine, enter its number
on the Numeric Keypad (or scroll up or down with the
Numeric Arrow keys to select it, and press the ENTER key).

The fader and joystick assignments on the V-Page will then
change to those for the machine you've selected.

MACHINE SHORTCUTS:

1) If you know the number of the machine you want
to access, simply press and hold the MACHINE key
on the LARC2 and enter the number. It is not nec-
essary to wait for the Machine mode screen.

2) Hold down the MUTE MACHINE button and, on the
Numeric Keypad, press the number of the
machine you wish to mute or unmute.

3) Hold down PROGRAM or REGISTER and press the
number of the machine you want on the Numeric
Keypad. This will show the PROGRAM or REGISTER
mode for that machine.

4) Hold down STORE and press the number of the
machine you want and you will be storing the
edits currently on that machine.
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Figure 4-46 — Machine Mode
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USING THE REVERB PROGRAMS

Music recorded in a typical studio sounds dull. In a per-
formance space the music is enhanced by reverberation,
but even in an ideal space capturing that reverberation
can be chancy. Lexicon reverberators solve this problem
by enabling you to generate exactly the reverberance
that your recordings call for, even with multitrack originals
made in imperfect spaces. You can make your listeners
feel they are sitting in a real concert hall, even though
they are in a small room with hard, flat walls. The object of
the 960L is to create, in the studio, the acoustics of any real
or conceivable space, and to reproduce these acoustics
using the full directional capabilities of a modern surround
system.

REVERBERATION AND REALITY

The acoustics of a given space are defined by its reflect-
ed energy - that is, the way sound is reflected and re-
reflected from each surface. This is affected by the
dimensions of the space, the complexity or flatness of the
surfaces, the frequency characteristics of each surface’s
energy absorption, and the distance and direction of
each surface to the listener. In addition, in large spaces
there is a high-frequency rolloff caused by the sound’s
passage through air.

It is in principle possible to model the reflected energy pat-
tern in a specific space, either real or imagined, and to
reproduce this pattern as closely as possible through a
five-loudspeaker array. Alternately, one could measure
the reflection pattern from a specific source pointin areal
space to a specific receiver position, and reproduce this
pattern through five loudspeakers. One might expect this
technique would yield the most accurate sonic represen-
tations of halls and rooms.

Alas, the illusion of reality is not so easily achieved. First,
real spaces are themselves a compromise. Small rooms
(and stage houses) tend to provide a sense of blend and
distance to music, but provide little warmth and envelop-
ment, and offen can make the sound colored or muddy.
Large rooms can provide envelopment, but often the
sound can be too clear and present, with the instruments
seemingly stuck in loudspeakers.

To make matters worse, in a real space every musician will
have a completely different reflection pattern from every
other musician, and every listener will have a different pat-
tern from every other listener. In addition, reproduction of
a given sound field through a loudspeaker array is only
possible if the listener occupies a single, known position. [f
our goal is to create a believable room impression over a
wide listening area — and this should be our goal - then we
better do something else.

Home

Our solution has been to study the physics and the neurol-
ogy of human hearing, to discover the mechanisms by
which reflected energy patterns create the useful per-
ceptions of distance and envelopment, and fto discover
how to recreate these perceptions without compromising
clarity. Using a knowledge of these mechanisms we can
create reverberation devices that can give the desired
acoustic impressions — rooms that sound plausibly real, but
that give the recording engineer complete control over
the sense of distance and the sense of envelopment.
These rooms seem real, but they are not. They are
designed and adjusted by the engineer to the specific
needs of the recording, and they create their magic uni-
formly over a wide listening area.

To see how this works, consider a concert space - a large
hall. In this space we hear a sonic event as a whole pack-
age of sounds, consisting of direct sound, various early
reflections, and finally the reverberant tail. The sound that
reaches us directly from the performer tells us the horizon-
tal (and possibly the vertical) direction of the sound
source; the reflections that follow give us cues for deter-
mining the distance to the source, and give us some infor-
mation about the space.

Yet describing acoustics through the concepts of direct
sound, early reflections, and reverberation is misleading
from the point of view of human perception. Direct sound,
early reflections and reverberation are only meaningful
when the sound source is a very short impulse, like a pistol
shot. Real sound sources produce sound events of finite
duration (notes). The duration of a note is typically longer
than the time between the direct sound and the early
reflections. The length of fime a note is held dramatically
changes the acoustics we perceive, as short notes excite
primarily early reflections, and long notes excite the later
reverberation.

For example, in real rooms the direct sound is primarily per-
ceived at the onsets of sound events (notes). When a
sound starts abruptly there is a brief instant where we can
hear the direct sound all alone, before it is corrupted by or
overwhelmed by reflected energy. In this brief interval we
can detect the direction, and sometimes the elevation of
the source. The so-called "early reflections" are only audi-
ble after a note starts. They are sometimes audible as a
change in localization or fimbre while a note is held, but in
general they affect perception most strongly only after a
note ends. These reflections are heard in the space
between notes — and then often only as a tendency to
make the notes sound longer than they actually are.
Reverberation also is nearly always heard after the ends of
notes, either in the space between notes, or at the end of
whole phrases. Reflections alter our senses of direction,
distance, and hall shape in ways that depend on the
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duration and complexity of the notes, and on the proper-
fies of the spaces between noftes.

But human perception is more complex than just direction,
distance, and room shape. We are reacting to the music
on quite a different plane. Directional localization is not an
object initself — it is a fool that helps us separate one musi-
cal line from another, and thus helps us grasp the intellec-
tual and emotional content of the music. The sense of
space is also not particularly interesting in itself. I is the
emotional effect of the space that makes the perception
worth the trouble. It is hard to separate the awe inspired
by the sound of a Gothic cathedral from Gregorian chant
- chant was developed to work alongside this awe, and to
enhance it. Listen to the cellos and basses play a pizzico-
tfo bass line in a dead opera house, and feel how each
note falls lifeless. Add an enveloping reverberation and
each note takes a life of its own — swirling around us as the
notes decay and pull on our heart with sadness or joy. Are
we aware of these effectsg A trained listener can be, but
most listeners can only describe the emotional impact.
This impact can be very real.

The sense of distance has a similar emotional effect.
When the direct sound is too strong voices and instruments
seem to be stuck to the specker — up front and in-your-
face. This perception is particularly strong when a engi-
neer fries a 5.1 mix for the first time. Put the vocals in the
center speaker and Bam! they whack you in the face. The
up-front perception is psychologically important. But you
want to use it with great caution. Sometimes it is just the
effect you want, but after a sustained period the listener
can tire, and psychologically back away. This is probably
one of the reasons many engineers raised on two channel
stereo prefer a phantom center to a hard center. The
phantom may be just as up-front, but there is no speaker
in that position, so it seems more acceptable.

There is another solution. Humans perceive distance in
large part through the strength and time behavior of
reflected sound. In a typical room the direct sound arrives
uncorrupted by reflections. If the sound has a fast rise-time
the ear is able to determine the direction of the sound by
using the interaural fime delay and the interaural level dif-
ferences as cues. After 10ms or more reflections start fo
arrive — contfaminating the time and level differences and
making localization difficult. Our brains are able to use this
reduction in localizability of the sound as a distance cue -
the degree to which precise localization is reduced after
the onset of a note is a cue to both the size and the fur-
nishings in a room.

Reflections from almost any direction EXCEPT the direction
of the sound source can create this sense of distance, and
they can come at a great variety of times after the direct
sound. However, there are optimal directions and optfimal
fimes. The optimal direction is frequency dependent. For
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frequencies below 700Hz the optimal direction is from the
side (90 degrees from the front). At about 1500Hz the opti-
mal direction is +/- 30 degrees from the front (the standard
front speaker angle.) Reflections that arrive earlier than
about 15ms from the direct sound begin to interfere with
localization, and can cause comb filtering and timber
alteration. Reflections that arrive more than 50ms after the
direct sound can be heard as separate sound events, and
can cause serious problems with intelligibility.

Thus if we add reflections to the left and right front speak-
ers and the left and right rear speakers, and adjust the
time delay so these reflections occur between 15ms and
50ms, we can move the vocals out of our center speaker.
The vocals are pushed back into a space behind the front
speaker array. It seems magical — we are increasing the
perceived distance to a source in the center speaker by
adding reflections to all the other speakers EXCEPT the
center speaker — yet this is the result of some very simple
psychophysics.

Remember that we are not perceiving the individual
reflections separately — we are only perceiving their ability
to mess up the localization of the direct sound. Because
there is no actual perception of the reflections themselves
the distance perception (perhaps the "room" perception
would be a better description) is bound to the direction of
the direct sound. If the direct sound comes from the cen-
ter speaker, the "room" impression seems concentrated in
the front of the listening space, even though the reflec-
tions that produce it are coming equally from the front
and the rear. Switch the direct sound to the left rear, and
the "room" impression also switches to the left rear, even
without altering the reflection patterns at all.

Thus for producing the perception of "room" or "depth" it is
not necessary to have reflection patterns that mimic a
particular source position in a particular room. It is only
necessary that the reflections be primarily in loudspeakers
NOT in the same direction as the sound source, and that
the time delays of the reflections in each loudspeaker
should be different. This makes our life much simpler — we
can use a two channel echo send if we wish, and control
the distance or depth of each sound source by conftrolling
the amplitude of this source in the echo send.

But distance is not the only perception we need. We need
the envelopment that makes notes come alive. How can
we produce envelopment with a 5.1 system?2 Once again
the key is the way reflections affect horizontal localization.
Our brains have an exquisitely sensitive detector for differ-
ences in sound arrival fimes between our two ears. These
fime differences are converted info perceived horizontal
angles, or azimuth. In the presence of reflected energy —
particularly reflections not in the direction of the source -
the fime differences are not constant. As reflections come
and go the fime differences (and level differences) fluctu-
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ate, with the amount of fluctuation depending on the
direction and strength of the reflections.

When the sound source is continuous — like legato strings,
or pink noise — we perceive these fluctuations as an
enveloping room impression. The time delay of the reflec-
tions does not matter very much, as long as they are
longer than about 10ms. (Below 10ms there are severe
combing effects we will try to avoid in this discussion.) But
most musical sounds (and all speech sounds) are not con-
finuous.

To understand what happens with speech or music we
must learn how the brain separates sounds into streams.
Streams are the perceptual equivalent of musical lines.
Sentences from a single talker form a stream. A stream
has in general a specific source and a single contfinuous
semantic content. However the streams themselves are
not continuous at all — in music the streams are composed
of notes, in speech streams are composed of phones — lit-
tle bursts of sound roughly equivalent to syllables. When
we hear a string of phones, our speech apparatus goes
info high gear. First we must separate the phones one
from another, then we must use frequency and time infor-
mation fo assign an idenfity fo each phone — at which
point the phone becomes a phoneme, the basic building
block of speech. From phonemes to words, from words to
sentences, from sentences to meaning - all seemingly
effortless and automatic — our brains decode the spoken
word.

The perception of envelopment is a useful by-product of
stream formation. To form a foreground stream the brain
must separate the sound events related to a single source
from the total sonic input. To do this we must be able o
detect when a single phone starts, and when it stops.
Detecting the start of sound events is easy — we just look for
a rapid increase in level. How do we know when one
phone stops and another starts¢ There are only two ways
possible — we can detect the stop of a phone, or we can
assume it has stopped when we detect the start of anoth-
er. Naturally, we do both. But if we are to hear back-
ground sounds at all, we must detect the stop of phones
before a new phone starts.

How do you know if a phone has stopped? We can do an
experiment — about a 2dB drop in level in a 20ms time peri-
od seems sufficient. What if the level drops more slowly?
Experiment shows that even with a slow drop a 6dB
change is sufficient. What if the sound drops in level by
2dB, and then within 30ms comes back up againg (This
drop could be caused by a low-level reflection.) Its turns
out the level rise — if it occurs within 50ms of the first drop in
level - tends to cancel the effect of the first level drop. The
brain assumes the phone is continuing.

In general, to find the ends of phones the brain looks for a
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level drop, and waits for 50ms to be sure the level stays
down. If it does, the sound event — the phone —is assumed
to have ended. Now imagine another simple experiment.
You are listening to someone talk in a noisy room. You can
easily understand the person, but you are aware of the
noise in the room - which is perceived as continuous. How
can this be? It is clear that during the phones of the per-
son who is talking you are unable to hear the room - the
phones are masking the background. Yet you perceive
the background as confinuous.

The brain is clearly separating the sound of the room into
a separate stream - the background stream. The neurol-
ogy that detects the background stream works in the
spaces between phones. Thus it cannot work without the
participation of the mechanism that determines the ends
of phones. Again we can experiment. I turns out that the
background detection is inhibited during phones, as we
would expect, and is sfill inhibited for the first 50ms after
the end of each phone. After this time the inhibition is
gradually released, so the background detector has full
sensitivity within 150ms after the end of each phone. The
loudness of the background is then perceived through a
standard loudness integration, taking about 200ms for full
loudness to develop.

Itis the background perception of reverberation that gives
us the sense of envelopment. Clearly it is the reflection
level 150ms and more after the end of sound events that
matters. Note that the relevant time is after the END of
sound events. We are condifioned by years of looking af
impulse responses to think about reflections as always
coming from hand-claps or pistol shots. In speech and
music it is the behavior of reflected energy at the ends of
sound bursts of finite length that is perceived, and the
behavior of the reflections can be quite different when the
sound event is short compared to when the sound event is
long. Notes which are shorter than the time constant of
the reverberation, ~RT/7, will excite the reverberation less
stfrongly than longer notes.

There is another peculiarity of background envelopment.
It depends on the absolute level of the reverberation, and
not the direct/reverberant ratfio. If we play the music loud-
er the reverberation will be louder, and the sound will be
more enveloping. Thus when we mix for envelopment we
must be very careful about our monitor levels, and aware
of how loud the critical customer will play our mix.

The perception of background envelopment depends on
the same fluctuations in interaural fime delay that cause
the sense of distance. But the background is only detect-
ed when the direct sound has ceased, and only reflec-
tions are hitting the ears. Thus if the reflections come from
all around us the fluctuations, and the sense of envelop-
ment will be maximum. If reflections come only from the
front we will not get much envelopment at all.
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The perception of envelopment requires that the interaur-
al time delay and level differences should be fluctuating.
In a small relatively dead room the only way these differ-
ences can fluctuate is if you have at least two sound
sources, and the relative phase between these sources is
fluctuating. (Ideally these sound sources should be repro-
ducing decorrelated reverberation.) The optimum direc-
fion for these two sound sources (loudspeakers) depends
on frequency. Once again below 700Hz the optimum
direction is from the side, and as the frequency goes up
the optimum angle moves toward the medial plane - clos-
er to the front, or closer to the rear.

Although envelopment can be perceived at all frequen-
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cies, psychologically the low frequencies are particularly
important. For example, even in a dead room a standard
two channel loudspeaker system (+/-30 degrees from the
front) can produce envelopment if the sound source is
decorrelated and contains primarily frequencies above
1000Hz - such as strings or applause. But low frequency
envelopment, the life blood of lower strings and basses, is
missing. Add low frequency uncorrelated reverberation to
loudspeakers at the sides, and the life magically returns.
(For a more thorough overview of this subject, see David
Griesinger's web page at www.lexicon.com/links.)
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SOUND IN SPACE: A SHORT HISTORY
OF STEREO AND SURROUND

The earliest efforts to improve sound reproduction con-
centrated on broadening frequency response and reduc-
ing distortion and noise. But even by the late 1930s, it was
obvious that eliminating those barriers to sonic realism
weren't enough — the spatial element was missing.

The first attempt to restore this missing element was stereo-
phonic sound, introduced to the American public via the
Walt Disney film Fantasia, in 1941. Its three-channel process
could simulate surround directionality by steering signals to
speakers around the theater, but was not true surround.
Progress in stereo stalled during World War I, but in the
early '50s, stereo reappeared with the advent of
CinemaScope and similar widescreen processes. Shortly
thereafter, stereo became available for home listening,
first via tape, then phonograph records, and finally, via FM
radio.

Stereo added directionality and ambience. The direction-
ality was useful in movies and opera, but otherwise of min-
imal concern to listeners. Room ambience proved to be
stereo’s real selling point for music, helping create the illu-
sion that the listener was in a better acoustic venue than
his living room. Some of that illusion had been created in
mono days by the inclusion of reverb in the final mix, large-
ly produced in echo chambers (small, hard-surfaced
rooms containing speakers to reproduce the original
sound and microphones to pick up the added echoes).
But in mono, reverb levels had to be limited to avoid mud-
dying the sound. With stereo, the listener could more read-
ily pick out specifically positioned performers from the
general ambient background, enabling the amount of
reverb to be increased.

At the same time, music was being recorded more and
more with close-miked mulfi-track tfechniques that did not
capture the original ambience, and in studios where there
was little or no ambience to capture. This accounts in
large measure for the popularity of reverb processors such
as the Lexicon 480L.

Even with stereo, some spatfial elements were missing. In
real life, we hear sounds and ambience from all around us,
not from just the front of the room. Adding additional
channels at the sides or rear of the room seemed the
answer, and surround sound made its appearance in
movies and in the home in the 1970s. In fims, where it
served a dramatic purpose and where a three-channel
front speaker arrangement was standardized, it succeed-
ed.

For several reasons, surround sound flopped in the home.
There was a confusing array of recording formats, each
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requiring slightly different playback gear. The few quadra-
phonic recordings available were split among these for-
mats, reducing the choice sfill further for listeners who were
not equipped for every format. Record producers could
not decide whether to use the exira channels to encircle
the listener with performers or to provide a front sound-
stage with surrounding ambience. Most surround setups
placed the exira speakers in the rear corners of the room
despite the ear’s low sensitivity to lateral directional cues
from behind. And many consumers balked at the idea of
placing two more full-sized speakers in their rooms. A
major reason for the failure of home surround was the rec-
ommended four channel format. Without a center chan-
nel, Quad sound did not improve the listening area over
two channel stereo. To hear a recording one had to be in
the "sweet spof”, a requirement that was greatly reduced
in cinema surround.

Surround’s salvation came from the movies and the devel-
opment of stereo VCRs. The widescreen films of the 1950s
carried multi-track sound on magnetic stripes, but rear
speakers mainly carried effects and were often shut off
between effects to reduce noise from the narrow, hissy,
mag stripes. With the advent of 70mm film, which had
more room for soundtracks, mixers began using offscreen
channels to carry low-level effects on a continuous basis,
adding fo the films' sonic realism.

But most theaters were equipped only for standard 35mm
films. In 1976 Dolby Labs infroduced Dolby Stereo, a matrix
process that encoded surround sound into two-channel
optical soundtracks that were compatible with standard
cinema projectors. This enabled a single release print to
be used in theaters with mono, stereo, or surround sound
systems. When these films were released on stereo video-
cassettes in the early 1980s, the surround information
encoded in their two-channel soundtracks was carried
over to the home. With the addition of a low-cost matrix
decoder and additional amplifier and speaker channels,
a consumer could now have surround when watching
movies at home via tape and, eventually, via broadcast.
Even some made-for-TV programs incorporated surround.

At least for home video, there was now a substantial body
of software with a common surround format. There was
also general agreement on where speakers should be
placed: three in front instead of two, and a pair of sur-
round speakers on the side walls. Home theater began to
take off, aided by the arrival of comparatively affordable
large-screen TVs, Dolby Pro Logic, which added logic
steering to the basic matrix decoder, and Home THX cine-
ma, which imposed common standards on home sur-
round equipment. Pure audio recordings with matrix sur-
round encoding began to appear, although when repro-
duced with Pro-Logic or THX matrix decoders these
recordings could be disappointing.
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In the early 1990s Dolby Digital, DTS, and MPEG surround
arrived. These systems provided discrete digital signals for
each channel and a separate Low-Frequency Effects
(LFE) that provided very low frequency sound effects.
Squeezing 5.1 discrete digital channels into a recording
involved some data reduction, but the reduction schemes
used psychoacoustical principles to make the resulting
arfifacts less audible. Dolby Digital soundtracks were the
first to make the transition from movie theaters to the
home, via laser disc. With the advent of DVD, whose pop-
ularity rapidly eclipsed laser discs, Dolby Digital and DTS
fracks became more widely available for home theater.

The discrete digital fechnologies require specialized hard-
ware for playback, and the original source material can-
not be recorded on home tape recorders, VCRs, or broad-
cast over conventional broadcast equipment. More
importantly more and more consumers were installing sur-
round sound systems in their homes, and there was a great
need for a technology that would allow standard two
channel recordings fo be reproduced in a surround sys-
tem. Not with Dolby Pro Logic, which narrowed the front
image and provides a monaural surround signal, but with
a system that offered a wide front image over a large lis-
fening area, and the listener envelopment present in the
original recording location.

To solve both problems Lexicon developed Logic7 maftrix
technology, which provides a method for releasing sur-
round recordings on standard stereo compatible CDs.
More importantly, Logic7 and LexiconlLogic provide a
method of playing the millions of standard two channel
music recordings with all the advantages of discrete sur-
round.

Logic7 also allows Dolby surround films to be played with a
wide frontal image and full rear envelopment. Logic7
encoded recordings can be broadcast or played on any
currently available reproduction equipment, and yet they
provide full five channel surround on a device with a
Logic7 decoder, and decent four channel surround when
played with Dolby Pro Logic. Logic7 uses matrix technolo-
gy to compress the spatial aspects of arecording so it can
be delivered on a two channel format. There is no data
reduction of the sound waveforms themselves, so the
sound quality can be very high.

Competing with Logic7 and the current data-reduced dis-
crete technologies are two audio disc formats based on
DVD technology, DVD-Audio and SACD. These promise to
deliver discrete 5.1-channel surround without data reduc-
tion. These encoding technologies promise higher fidelity
than CD, thanks to 96-kHz/24-bit recording—a signal for-
mat for which the 960L is already prepared. The eight-
channel design and modular construction of the 960L
mcke it ready for future surround advances, whatever
they may be.
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ALGORITHMS

Random Hall

Random Hallis a hall effect with gradual build-up, well suit-
ed to complex sounds like orchestral music. lts reverberao-
tors change over time in controlled random ways to avoid
the buildup of finny, grainy, metallic, or other colorations.

The early reflections are user adjustable in amplitude and
delay. Some skill is needed to set useful reflection pat-
terns. Since the reflections are adjustable, they are not
randomized. Once set, the reflection pattern is fixed. The
pattern can be expanded or contfracted in fime using the
"Delay Master" control, and the overall level of the pattem
can be set with the "Early Level" control.

The most important user parameters for Random Hall are
the level conftrols — the "Early Level' and "Reverb Level".
Early Level is a master conftrol for all the early reflections.
Lowering the conftrol fo zero eliminates the reflections, and
their associated sense of distance from the sound source.
The "Reverb Level' control is a master control for the late
reverberation. With this confrol you can set the exact
amount of reverberance and envelopment.

The apparent size of the space supplied by the late rever-
beration is set with the Shape, Spread, and Size confrols.
Of these controls the Shape and Spread are the most nat-
ural. As Shape is raised from zero to about 30% the onset
of the late reverberation goes from abrupt to gradual. The
effect on the apparent size of the space is quite dramat-
ic. Spread has little or no effect until Shape is at about a
quarter of its range, at which point Spread affects the
length of both the buildup and sustain. At this point, the
sustain will be approximately the time value indicated by
the Spread display, in milliseconds. Af sfill higher settings of
Shape, a secondary sustain appears in the envelope at a
lower level; this simulates a very diffused reflection off the
back wall of the hall, helping to create a sense of size and
space. This reflection becomes stronger and stronger,
reaching optimal loudness when Shape is at about 2/3 of
its range. The highest Shape settings are typically used for
effects. Near the top of the scale, the rear hall energy
buildup becomes stronger than the earlier part of the
envelope, an effect used to create an inverse sound (see
Reverse).

To avoid colorations, the signal is randomized by the Spin
and Wander parameters. The randomizers controlled by
the Spin and Wander parameters principally affect the
perceived acoustics of the space. High seftings can be
used to break up small-room modes, as when recording a
voice-over in an announce booth, but exireme settings
can have pitch effects.
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Surround Hall

Surround Hall is a surround version of Random Hall having
16 delay voices, one for each possible channel pairing (LF
to C, Cto LF, LFfo LS, efc.). It may be useful for Foley work
by giving a more precise sense of a space’s size.

Chamber & Surround Chamber

Chamber is a complex miniature-space effect resembling
an echo chamber at its smaller settings and, at its larger
ones, a small performance space with a more rapid build-
up of reflection density than Random Hall. Reverberant
tails are randomized.

Plate & Surround Plate

The Plate programs mimic the sounds of metal plates, with
high initial diffusion and a relatively bright, colored sound.
For this reason, they are good choices for percussion. They
are designed to be heard as part of the music, mellowing
and thickening the initial sound itself. The Plate sound is
what most people associate with the word reverb, and it is
useful for all popular music.

Ambience & Surround Ambience

Ambience generates the strong reflections that appear in
the first few hundred milliseconds of the reverberation
process. These early reflections become part of the direct
sound without coloring if, giving it better blend and a def-
inite position in space and conveying the impression of a
hall surrounding you while the music is playing. It lends
warmth, spaciousness and depth to a performance.

When a signal is supplied to a single input of Surround
Ambience - for example the left front — the program gen-
erates early reflections first in the front left and right output
channels. If the FSLevel control is set fo maximum, reflec-
tions are then generated in the left rear and right rear out-
put channels. FSLevel and FSRolloff control the relative
level and frequency response between the front early
reflections and rear early reflections. In a large room the
rear early reflections could be perhaps 3dB less in total
level, and somewhat more rolled-off in frequency
response. (However, it is unlikely that these differences are
audible in practice.)

When a signal is supplied to a rear input, for example the
the Left Surround input, the primary early reflections will
come from the left surround and right surround outputs,
and FSLevel and FSRolloff control the level and frequency
response of the early reflections that come from the front.
Thus with surround ambience the amplitude and frequen-
cy characteristics of a large room can be generated.

Home

The Ambience algorithm is very useful for adding a room
sound to recorded music or speech, making it easy to
match a studio recording of dialog to a typical room envi
ronment. At delay settings of roughly 100 to 500 millisec-
onds, it can be used to simulate the ambience of very
small rooms without the colorations often found in actual
spaces of that size. When set to deal with the first 50 m/sec
of the signal, the range perceived as being part of the ini-
fial phone, it can be used to realistically add distance to a
close-miked signal without diminishing clarity. If an ensem-
ble has been recorded with close miking and pan pots,
Ambience can provide the missing blend and depth,
increasing apparent distance while preserving the appar-
ent positions of the instruments. Itis also useful in matching
a closely miked accent microphone to the overall ambi-
ence of the recording; this allows a soloist’s level to be
increased without changing the apparent distance.

The Ambience algorithm does not include extensive provi-
sions for modifying the characteristics of the late reverber-
ation; the Shape, Spread, and Bass characteristics are
fixed. However the apparent size of the late reverberation
is adjustable with the size control. High settings of the Size
control can be very effective at generating the sound of
a large space with high clarity. The lack of the BassMult
control can be compensated by adding a low frequency
shelving boost of 2 to 6dB below 200Hz to the reverberao-
tion sends or returns. This type of boost is often very useful
when working with music that includes both vocals and
instruments.

Ambient Chamber

Ambient Chamber is a hybrid of the stereo Ambience and
Chamber algorithms. It applies front left, center, and right
signals to the ambience algorithm and front LCR plus rear
signals to the chamber algorithm. This can be used to
change the apparent microphone distance of the front
signals or to provide different acoustics for the front and
rear (e.g., a stage house in front and a more reverberant
auditorium behind it) that join info one integrated rever-
berant field.

The advantage of Ambient Chamber over the Ambient
Surround is that there is more control over the late rever-
beration, with the inclusion of the Shape, Spread, and
BassMult controls. However the early reflections generat-
ed by Ambient Chamber are more limited. There are no
early reflection generators for signals coming into the rear
inputs of the Surround version of this program, and the
early reflections generated by the ambience section of
the program are directed only to the front three loud-
speakers. Later reverberation is provided to all the loud-
speakers, and all inputs will generate appropriate late
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reverberation. Ambient Chamber is particularly useful in
two channel mode, and whenever a surround program is
being designed to play back primarily in a two-channel
matrix form.

Reverse & Surround Reverse

Reverse is a new algorithm that is somewhat different from
the effect other processors call "Inverse." Unlike traditional
Inverse, which is a gated reverb whose reflection density
increases until a cut-off time is reached, Reverse's reflec-
fion density decreases over time, while its reflection level
increases over fime, as if you had recorded a signal
through areverb device, then played the recording back-
wards. This is the exact reverse of normal reverberant
behavior, exactly like the time-honored effect of reversing
a tape. The effect begins with a quiet, dense reverb and
gradually becomes louder and thins out to reveal the orig-
inal signal.

It's important to remember that in Reverse all the parame-
ters work backwards. For example, if RtHicut (see parame-
ter listing below) is low, the reverb will become brighter as
it develops.

Reflections play an important part in this effect. They
should be adjusted so that they occur at or near the end
of the reverb. In other words, they play the role of the orig-
inal signal, so they come last.

For Reverse to work as designed, the Mix parameter must
be set 100% wet, both at the ?60L and at the mixer.

5-10

Inverse

The traditional inverse effect can also be achieved, if
desired, by using any of the Hall, Chamber, or Plate effects
and doing as follows:

e Select a very large room Size.
e Bring Midrt all the way down.
e Set the Contour parameter to
a high value (like 10).
e Control the overall shape and
density using Shape, Spread and Size.
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PARAMETERS USED IN THE 960L ALGORITHMS

Parameter
AmbPreD
AmbSize

Amb Lvl
BassMult
BassXOV
Contour
CtrRvb
Definition

Diffus

dL>L, dLS>RF,
dR>R, dLS>RS,
dL>R, dRF>LF,
dR>L, dRPF>LS,
dLF>LF,  dRF>RF,
dLF>LS, dRPF>RS,
dLF>RF,  dRS>LF,
dLF>RS, dRS>LS,
dLS>LF,  dRS>RF,
dLS>LS, dRS>RS

Description

Ambience PreDelay (Ambience only) controls the time of a predelay that precedes the early reflec-
fion (ambience) component of Stereo Ambience. In the same algorithm, RvbDly controls the pre-
delay that precedes the reverberation component.

Ambience Size scales all the delay elements of the early reflection and early energy components
of Ambience and Ambient Chamber algorithms. To keep the early reflection energy within the
15ms-50ms window, this control should be set no higher than about 6 or 7.

Ambience Level sets the overall level of the early reflection and early energy components of
Ambience and Ambient Chamber algorithms.

Bass Multiply controls the low frequency reverberation fime relative to MidRT. If, for example, Bass
Multiply is set fo 2X and MidRT is set to 2 seconds, the effective low frequency RT is 4 seconds. For
natural sounding results, use settings of 1.5X or less. Note that values less than 1.0X produce a low
frequency RT that is shorter than MidRT.

Bass Crossover sets the frequency at which the fransition between MIdRT and Bass Multiply takes
place. Except for special effects, there is seldom a need for this parameter to exceed 500 Hz.

Contour confrols the profile of the energy decay in the reverberation tail. Af a value of zero, this
decay will be smooth and featureless. Large positive and negative values will add noticeable
bumpiness of the decay. Use non-zero values with great caution.

Center Reverb Level controls the reverberation level of the Center output in surround algorithms. This
allows the Center Reverb Level to be set relative to both early reflection levels and the Front and
Rear Reverb Levels. We recommend that the Center Reverb Level be set about 4.5dB lower than
the Front Reverb Level and the Rear Reverb Level. RvblLvlis a master control for CirRvb, FrRvb and
RearRvb.

Definition is found only in the Chamber and Reverse algorithms. It models the irregularity of reflect-
ing surfaces in the space.

In Chamber, turning Definition up makes reflections more discrete, making the reflecting surfaces
seem less diffuse. Except for special effects, it is recommended that this be set to zero.

In Reverse, Definition conftrols density buildup; lower values produce more density.

Diffusion models the effect of iregular wall surfaces in a room by changing echo density. Very low
values produce sharp, discrete early reflections. Higher values produce groups of reflections that
are smoother but less articulated. Except for special effects, it is recommended that this control be
set fo a high value.

Early or Reflection Delays. In many real spaces, distinct reflections and echoes are an important
part of the sound, so many of the 960L's reverbs have reflection delay and echo paths with appro-
priate confrols.

The Early or Reflection Delays set the delay time. For example, dLF>RS is the delay time in a path
from the Left Front Input, through the diffusor, through a delay of dLF>RS duration, and finally to the
Right Surround Output.

Each of these delay paths has its own level confrol. The level of the example delay path is set by
the related control LvLF>RS.
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Parameters Used in the 960L Algorithms (cont.)

Echol,
EchoR,
EcholF,
Echols,
EchoRF,
EchoRS$S

EchoMST

EDlyMST

EriLvl

EriRoll

FbckL,
FbckR,
FbckLF,
FbckRF,
FbckRS

FbkMST

FrRoll

FrRvb

FSDly

FSLvl

FSRoll
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Echo Duration. Some reflection delays have echo capabilities. These appear as part of the input
path; echoes are passed to the reverberators as well as the reflection outputs. Also, echo signal is
fed back through the input diffusors. This means that each echo will be more diffuse and spread
than its predecessor. The control EcholsS sets the duration of an echo (that is, a feedback path) on
the Left Surround Input and FbckLS sets the amount of feedback for that path. Any echo pattern
set with EcholS and FlockLS will be heard in the surround reverb field and also in any reflection delay
whose source is the Left Surround Input.

Echo Master Delay multiplies all echo delays by a percentage. This allows this single control to scale
a complicated echo pattern.

Early Master Delay multiplies all reflection delays by a percentage. For example, if Left Surround
Delay is set to 24 msec and EDIyMST is at 50%, the actual Left Surround Delay time will be 12 msec
and that figure will appear on the display. This allows this single control to scale a complicated
reflection pattern.

Early Level Master multiplies all individually-selected early reflection levels by a percentage. This
allows this single control to set the overall level of a complicated reflection pattern.

Early Rolloff controls the cutoff frequency of a édB per octave low pass filter on the output of the
early reflections.

Echo Feedback. Some reflection delays have echo capabilities. These appear as part of the input
path; echoes are passed to the reverberators as well as the reflection oufputs. Also, echo signal is
fed back through the input diffusors. This means that each echo will be more diffuse and spread
than its predecessor. The control EcholS sefs the duration of an echo (that is, a feedback path) on
the Left Surround Input and FbckLS sets the amount of feedback for that path. Any echo pattern
set with EcholS and FbckLS will be heard in the surround reverb field and also in any reflection delay
whose source is the Left Surround Input.

Echo Feedback Master scales all the echo feedbacks by a single percentage, allowing this one
parameter to set the feedback of a complex pattern.

Front-channel Rolloff (Surround algorithms only). Like Rolloff in stereo, it controls the cutoff frequen-
cy of a é6dB per octave low-pass filter at the output of all processing. In the Surround algorithms,
there are separate controls for the front (LF, C, and RF) channels (FrRoll) and rear (LS and RS) chan-
nels (RearRoll).

Front Reverb Level (Surround algorithms only) controls the level of the reverberant tail, but to just the
LF and RF outputs. This allows their levels to be set relative to the early reflection levels and the other
reverb fails. We recommend setting the Front Reverb Level and the Rear Reverb Level approxi-
mately equal, with the Center Reverb Level less by about 4.5dB. Rvblvl is a master control for
CirRvb, FrRvb and RearRvb.

Front-to-Surround Delay (Ambient Chamber only) In surround ambiences, there is a signal path from
front inputs to rear early reflections and also from rear inputs to front early reflections. The level of
this path (in both directions) is set by FSLvl. The high frequency rolloff is set by FSRoll. The delay in
the path (in both directions) is set by FSDly.

Front-to-Surround Level (Surround Ambience and Ambient Chamber only) In surround ambiences,
there is a signal path from front inputs to rear early reflections and also from rear inpufts to front early
reflections. The level of this path (in both directions) is set by FSLvl. The high frequency rolloff is set
by FSRoll. In Ambient Chamber, the delay in the path (in both directions) is set by FSDly.

Front-to-Surround Rolloff (Surround Ambience and Ambient Chamber only) In surround ambiences,
there is a signal path from front inputs to rear early reflections and also from rear inputs to front early
reflections. The level of this path (in both directions) is set by FSLvl. The high frequency rolloff is set
by FSRoll. In Ambient Chamber, the delay in the path (in both directions) is set by FSDly.
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Parameters Used in the 960L Algorithms (cont.)

InLvl

LvL>L,
LVR>R,
LvVL>R,
LVR>L,
LVLF>LF,
LVLF>LS,
LvVLF>RF,
LVLF>RS,
LvLS>LF,
LvLS>LS,

MidRT

Mix

RefDly

RefLvl

Rolloff

RPreD

RearRoll

LVLS>RF,
LvLS>RS,
LvRF>LF,
LvVRF>LS,
LvRF>RF,
LVRF>RS,
LvRS>LF,
LVRS>LS,
LvRS>RF,
LVRS>RS

Input Level sets level for all input channels simultaneously. Used to prevent processor overload by
counteracting gain increases caused by high RTMid, BassMult, and Delay feedback levels. Unless
extreme values of these conftrols are used, we recommend that you leave InLvl set at the factory
preset position.

Reflection Levels. In many real spaces, distinct reflections and echoes are an important part of the
sound, so many of the 960L's reverbs have reflection delay and echo paths with appropriate con-
frols.

The Reflection Delays set the delay time. For example, dLF>RS is the delay time in a path from the
Left Front Input, through the diffusor, through a delay of dLF>RS duration, and finally to the Right
Surround Output.

Each of these delay paths has its own level control as well as a master control for all of the (ErlLvl).
The level of the example delay path is set by the related confrol LvLF>RS.

Midrange Reverberation Time. The basic conftrol for setting the duration in seconds of the reverber-
ant tail. This is the conftrol that is most like the physical RT60 parameter. The perceived time will also
be affected by RtHicut and Bass. Generally, MidRT should be set to a value of about 1.2 seconds
for small rooms and up to 2.4 seconds or so for halls.

Wet/Dry Mix. Each of Lexicon's factory programs are typically shipped at 100% wet, and we rec-
ommend confrolling the mix af the console, rather than on the LARC2. Where a console is not avail-
able this control can be used to adjust the wet/dry ratio. When a console is being used to adjust
the mix of the reverberation returns, be sure the wet/dry mix control is set at 100%. Otherwise the
direct path through the 940L will interfere with the direct path through the console and severe
combing will occur.

Reflection Delay (Reverse algorithm only) operates very much like the reflection delays in other
reverbs. In Reverse, it has a particular role, which is to supply the "dry" sound at the end of the
apparently reversed tape. The Reflection Delay is connected to Size. Changes in Size will scale this
delay. See also Reflection Level.

Reflection Level (Reverse algorithm only) operates very much like the levels for reflection delays in
otherreverbs. In Reverse, it has a particular role, which is to supply the "dry" sound at the end of the
apparently reversed tape. See also Reflection Delay.

Rolloff (Stereo algorithms only) sets the cutoff frequency of a 6dB per octave low-pass filter at the
output of all reverberation processing. Rolling off high frequencies with this filter can result in more
natural-sounding characteristic. For a shelving characteristic, use Shelf. Rolloff does not affect the
frequency response of the early reflections. See RefHicut.

Rear PreDelay (Surround algorithms only) is an additional predelay that can be added to rear input
path fo recreate the effect of the space’s rear wall being farther from the listener than the fronft.
The total rear-channel predelay is the sum of RvbPreD and RPreD, so the latter’s values are always
preceded by a "+" on the display. E.g., with RPred of +20 and RvbPreD of 100, the onset of rever-
beration from the rear will occur 120 msec after the initial acoustical event. For best results we rec-
ommend that the RPreD conftrol be set to values less than 20ms. Greater values tend to make the
reverberation from the rear separately audible from the front reverberation, and the room seems
less natural.

Rear Rolloff (Surround algorithms only). Like Rolloff in Stereo, this controls the cutoff frequency of a
6dB per octave low-pass filter at the output of all processing, but affects the rear (LS and RS) chan-
nels only. A separate parameter, FrRoll, controls the rolloff for the front (LF, C, and RF) channels.
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Parameters Used in the 960L Algorithms (cont.)

RearRvb

RShape

RSpread

RiHicut

RvbLvl

RvbPreD

Shape

Shelf

Size
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Rear Reverb Level (Surround algorithms only). Like RvbLvl in Stereo, this controls the level of the rever-
berant tail, but only for the LS and RS outputs. This allows their levels to be set relative to the early
reflection levels and the other reverb tails. RvbLvl is a master control for CtrRvb, FrRvio and RearRvb.

Rear Shape (Ambient Chamber algorithm only) sets the contour of the initial reverberant-energy
growth for the rear channels. Low values produce a very rapid onset, as you'd find in a small cham-
ber. With larger values, the reverberation "blooms" over a few hundred msec, much as it would in
a good, Romantic-era concert hall, and the listener's perceived position moves farther back into
the hall. See also Contour, Rspread, Shape, and Spread.

Rear Spread (Ambient Chamber algorithm only) works with RShape fo control the profile of initial
reverberant-energy growth for the rear channels, stretching or compressing this contour in fime to
make reflections closer together or further apart. With complex material, it may be advisable to use
a moderately high value for Shape and a moderately low one for Spread to create a bit of space
around the original signal. See also Contour, RShape, Shape, and Spread.

Reverberation Time High Cut. In real rooms, the fimbre of the reverberant tail becomes darker over
time due to the air's absorption of high-frequency sound energy. This confrol models that behavior,
though over a much wider frequency range. When you set the cutoff to very low frequencies, the
duration of the reverb will be much shorter than the value shown by MidRT.

Reverberation Level confrols the level of the Reverberant tail, allowing its level to be set relative to
the early reflection levels. It is normally set to Full, but may be reduced for effects where pre-echoes
should dominate. In surround algorithms, this is a master confrol for CtrRvb, FrRvlb and RearRvb.

Reverb PreDelay sets the number of milliseconds between a sound and the onset of the reverbera-
tions it excites, equivalent to the time of first reflection. In the algorithms that include the Shape and
Spread controls; it is better to extend the time period before reverberant decay using Shape and
Spread. In general, we recommend leaving the Reverb PreDelay set at the preset value.

Shape works with Spread to control the profile of initial reverberant-energy growth. Shape sets the
envelope of the energy build-up and Spread stretches or compresses this contour in time. Low val-
ues of Shape produce a very rapid onset, as you would find in a small chamber. With larger values,
the reverberation "blooms" over a few hundred milliseconds, much as it would in a good, Romantic-
era concert hall. Large values of Spread and Shape can create "inverse" effects (see note under
Reverse algorithm).

Shelf (Random Hall only) controls a shelving low-pass on the reverb output. It modifies the low-pass
characteristic of the rolloff control, turning it into a shelving filter. Both the pre-echoes and the rever-
beration are affected. For example, if Shelf is set to =6 dB, frequencies below approximately Roll /
2 will be boosted by 3.5 dB, while above approximately Roll / 2 response will be flat. For realistic
musical acoustics, Shelf should be set between +12 and -6 dB and Roll should be set between 700
Hz and 1.5 kHz. While this confrol can occasionally be useful to increase the apparent low fre-
quency contfent of the refurns, it does so at the expense of eliminating the overall rolloff charac-
teristic that typically begins around 2kHz. Thus it is probably best to leave Shelf setf to zero. If more
LF is desired in the returns, use console equalization to increase the low frequency content by about
~3dB below 200Hz.

Size is a scale factor that alters the length of most of the reverb’s delay elements. This control is cal-
ibrated in units that approximate the longest dimension of the reverberant "space” in meters. In
practice, perception of room size is also strongly determined by Shape. Size strongly affects the
overall fimbre of the reverberation. Values less than 25 have a noticeable "small room" coloration.
For the most neutral sound with the programs that have Shape and Spread controls, set Size to
about 30M, and the adjust the apparent size with Shape and Spread.

Home
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Parameters Used in the 960L Algorithms (cont.)

Slope

Spin

Spread

Steering

Wander

Slope (Reverse algorithm only) multiplies low-frequency energy and is similar in its effect to Bass
Multiply.

Spin and Wander infroduce small random variations within the reverberation, confinuously altering
the reverb fimbre to create a more natural sound. Spin confrols the relative rate of motion and the
speed with which changes occur, expressed in arbitrary units. Wander confrols the amount of
change. At extreme settings, these parameters can introduce slight wobbles that are audible in crit-
ical material such as classical guitar or piano.

Spread works with Shape to control the profile of initial reverberant-energy growth. Shape sets the
contour of the energy growth and Spread stretches or compresses this confour in fime to make
reflections closer together or further apart. With complex material, it may be advisable to use a
moderately high value for shape and a moderately low one for spread to create a bit of space
around the original signal. Large values of Spread and Shape can create "inverse" effects (see note
under Reverse algorithm). See also Contour.

Steering (Stereo algorithms only) controls a matrix encoder that affects only the reverberant tails.
This provides a reverberation that will decode into surround without strong early components that
might tfrigger phase correction devices. Steering is not continuously variable, but offers the follow-
ing choices:

¢ Mono— Mono sum tail

¢ Narrow — between mono and stereo

e Stereo

* Wide — Expanded Stereo

¢ Lex — LexiconLogic™, a matrix that includes separate left and right surround signals when
used with a LexiconlLogic decoder, but is also compatible with other commercial matrix
codings and with stereo and mono.

*  Matrix — 4-2-4 encoding

Wander and Spin infroduce small random variations within the reverberation, continuously altering
the reverb timbre to create a more natural sound. Spin controls the relative rate of motion and the
speed with which changes occur, expressed in arbitrary units. Wander controls the amount of
change. At extreme settings, these parameters can introduce slight pitch wobbles that are audible
in critical material such as classical guitar or piano.
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MIDI

MIDI

The MIDI implementation for the 960L is very basic. Since
the implementation is fixed, there is no user interface for
modifying it.

Nomenclature

Numbering in MIDI, i.e. channel number, program num-
bers, etc., can be confusing, since some sources start
counting from zero and others start from one. This descrip-
tion will start from zero. If, for example, your MIDI con-
froller's lowest channel number is 1 (rather than 0), you
should add one to the values found in channel table
below.

MIDI Channel Allocation

The 960L uses a fixed channel allocation. All channels are
used or reserved, which means that 960L should
be the only device on its MIDI cable.

Channel Usage Description
0 Global Channel Noft currently in use
1 DSP Card1 Configuration of card
2 DSP Card 2 Configuration of card
3 Unused Reserved for Future Use
4 Machine 1 Program change for machine 1
5 Machine 2 Program change for machine 2, if present in current configuration
6 Machine 3 Program change for machine 3, if present in current configuration
7 Machine 4 Program change for machine 4, if present in current configuration
8 Machine 5 Program change for machine 5, if present in current configuration
9 Machine 6 Program change for machine 6, if present in current configuration
10 Machine 7 Program change for machine 7, if present in current configuration
11 Machine 8 Program change for machine 8, if present in current configuration
12 Unused Reserved for Future Use
13 Unused Reserved for Future Use
14 Unused Reserved for Future Use
15 Unused Reserved for Future Use
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Program Loading

Because of the large number of potential Programs in the
960L, Program Change messages are used along with the
Bank Select extension to provide MIDI Program selection.
Controllers 0 and 32 are sent to the system, followed by a
Program Change message to select a program. In this
method, Controller O provides the most-significant 7 bits of
the Bank and Controller 32 provides the least-significant 7
bits. The Program within a Bank is selected with a Program
Change message. Each Bank has 10 programs or less, so
only Program Changes 0 — 9 will cause a program load.

The Bank values are "sticky", that is, the 960L will remember
the Bank values for each MIDI channel. It is not necessary
fo send a Bank change with each Program Change unless
the Bank has indeed changed. This is in full conformance
with the MIDI specification.

Bank and Program Mapping
There are 10 Programs or fewer in each Bank. Bank and
Program Changes out of range will be ignored.

Bank Description

0-19 Factory Preset (Controller 0 = 0; Controller 32 = 0-19)
2048-2147 User Registers (Controller 0 = 16; Controller 32 = 0-99)
8192 Floppy Disk (Controller O = 64; Controller 32 = 0-9)

16383 (highest Bank)

Card Configuration

The DSP card is partitioned through Program Change mes-
sages on channel 1. The highest Bank number (16383, Ox7f
on Controller 0 and 0x7f on Controller 32) is used for this
purpose. Other Bank numbers are reserved for future use.
Here are the values:

Card configuration. For Channel 1 (DSP card 1) or Channel 2 (DSP card 2)

Program # 44.1/48K 88.2/96K
0 Stereo (4 stereo machines 2-In/2-Out) 2 Stereo machines
1 2 Surround machines (5-In/5-Out and 2-In/5-Out) 1 Surround machine (5-In/5-Out)
2 2 Surround machines (2-In/5-Out) 1 Surround machine 2-In/5-Out)
3 2 Surround machines (4-In/4-Out) 1 Surround machine (4-In/4-Out)
4 4 Stereo machines (1 cascaded pair) 2 Stereo machines (cascaded)
5 4 Stereo machines (2 cascaded pairs) No configuration
6 2 Surround machines (5 channel cascade) No configuration
7 2 Surround machines (4 channel cascade) No configuration
8 4 Mono-In machines (1-In/2-Out) 2 Mono-In machines (1-In/2-Out)
63 Diag. partition (8-In/8-Out) Diag. partition (8-In/8-Out)

Continuous Controllers
The 960L does not respond to confinuous confrollers,
except those used for Bank change.

6-4

Home




960L MIDI

MIDI SYSEX

The only Sysex message supported by the 9640L is the
"Inquiry Message". The 960L will respond with the standard
descriptor, as defined in the "MIDI 1.0 Detailed
Specification", published by The MIDI Manufacturers
Association (MMA)

Incoming Inquiry:

MIDI Byte Description

FO Sysex header

7E Non-real-time header

XX Device ID. The 960L will always respond to its own ID (0) or to 7F.
06 General Information

01 Device Inquiry

F7 EOX

960L's response:

MIDI Byte Description

FO Sysex header

7E Non-realtime header

XX Device ID. Always 0 in 960L Software V1.0

06 General Information

02 Device ID message

06 Lexicon ID

oC 960L Sysex ID (Device Family Code LSB)

00 Reserved (Device Family Code MSB)

00 Reserved (Device Family Member Code LSB)
00 Reserved (Device Family Member Code MSB)
XX Maijor Software Revision

XX Minor Software Revision

XX Revision type. 'A" Alpha, 'B' Beta, 'R' Release
00 Unused Revision information

F7 EOX
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MIDI IMPLEMENTATION CHART
LEXICON 960L DATE: 20 APRIL, 2000 VERSION 2.0
Function Transmitted Recognized Remarks
Basic Default X 1-16
Channel  Changed X X
Mode Default X Mode 1
Messages X X
Altered X X
Note
Number True Voice X X
Velocity Note ON X X
Note OFF X X
After Keys X X
Touch Channel X X
Pitch Bend X X
Control 1-119 X OX Bank Change Only
Change
Program
Change X 0-9, 0-63 Channel 1 uses 0-63
Bank Select X
System
Exclusive Device ID Device Inquiry Device ID
System Song Position X X
Common Song Select X X
Tune Request X X
System Clock X X
Real Time Commands X X
AUX Local ON/OFF X X
Messages  All Notes OFF X X
Active Sensing X X
System Reset X X
Notes
Mode 1: OMNI ON, POLY Mode 2: OMNI ON, MONO O :Yes OX : Selectable
Mode 3: OMNI OFF, POLY Mode 4: OMNI OFF, MONO X:No
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Common Problems and
Their Solutions

My 960L will not “power-up” when | press the stand-
by switch on the front panel.

Make sure that the main power switch, located on
the rear of the 960L, is in the on position. If not, set
the main power switch to the on position and press
the standby switch on the front panel of the 960L.
The 960L should then power up.

I'm having trouble seeing my LARC2 screen.

Try adjusting the LCD contrast by furning the con-
frast knob located on the rear panel of the LARC2.

I'm running a cable length greater than 100 ft.
between my 960L and LARC2 and the LARC2 does
not function properly.

A cable length greater than 100ft between the 960L
and a LARC2 requires that the LARC2 be powered
by an external power supply in order to function

properly.
My 960L seems to be running very hot.

Verify that the system fans are running and that air
filters are not blocked. Check the fan mounted on
the processor of the Main PC card and the fan
mounted on the right side of the chassis. Verify that
they are noft spinning in slow motion or not spinning
at all. Additionally, the filter for the fan mounted on
the right side of the chassis should be clean and
dust free. Remove the filter periodically and wash it
with water and a mild detergent. Be sure fo rinse
and dry it thoroughly before reinstalling.

My 960L seems to power up but is not operational.

Try restoring the factory default settings. This will
restore the 1/O routings, loaded programs, and
machine global mix and 1/O settings, for each con-
figuration back to the factory default settings.
Restoring the factory default settings will not erase
the user registers.

Home

Troubleshooting the 960L

RESTORING FACTORY DEFAULT
SETTINGS

You can restore the factory default setftings by fol-
lowing the procedure below.

Note:
Restoring the factory default seftings will not
erase the user registers.

1. Press and hold both the PROGRAM and
MACHINE buttons on the LARC2.

2. Power on the 960L. After a brief period of time
the 960L boot menu will appear on the LARC2
display.

3. Select option 6 "Restore Factory Default Settings”
by pressing the number 6 button on the numeric
keypad on the LARC2 control surface.

Note:
Do not select any other menu optfions unless
explicitly told to do so by Lexicon.

4. The factory default settings will be restored and
the 960L will start.

How do | erase the user registers and restore the
factory default settings?

You can erase all user registers and restore your 960L
to a factory default state by following the proce-
dure below.

Note:
You will erase all user registers by executing this
menu opfion.
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ERASING THE USER REGISTERS AND
RESTORING FACTORY DEFAULT
SETTINGS

You can erase the user registers and restore the fac-
tory default settings by following the procedure
below.

Note:
Executing this procedure will ERASE the user
registers.

1. Press and hold both the Program and Machine
buttons on the LARC2.

2. Power on the 960L. After a brief period of fime
the 960L boot menu will appear on the LARC2
display.

3. Select option 7 "Erase User Registers & Restore
Factory Default Settings" by pressing the number
7 button on the LARC2.

Note:
Do not select any other menu options unless
explicitly told to do so by Lexicon.

4. The user registers will be erased and the 960L will
be restored to the factory default settings. After
this is complete the 960L will start.
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960L Appendix
S i Surround Program Names
Banks 1 2 3 4 5 & 7 8 9 o
1- Leargge Fediam il M Large Ky Acoiaglic Lo, Brite Sy Large Small
*Halis 1 501 Ml Heal Fed] Hedll Fl ot il el SRk Chair=h
2. Lex e Med Chol  Med Wi Echa By Erndl Brile o & Tof M Beaely Boibam
“Halls2  Ckai Hal Hel Hel Hedl ol Heal s pn Chapd Hel Humaqiy
g, lOSage MedStage Smitate BitsSiale  SmollMT b Betind  Fron Rricght Big o
1 = Hat +Hall + Hedl < Hal Stexge You R Shexge Stage
& - Fournd Bright Sl Showl Tk Gealely Sl Bik=k'r T Tl [SES1Y
" Chambest Clamiwe Chamber Chomber  Chesniber  Chamber  Chomber  Chomber Chamber Book Wall Ferper
- ﬂ: . g Large s K + amdl+  BigBEmply Med Mocd B Bt Pulpit oo ST
- Chamissr Charmber Chermiber Church Churek Front Rear Brsmze S orer
Chambaes
' ey O Eack'n Woaamy b e | Sl Thy ambiercs 4 Bockn Ludis's Iy
* Rooms - Rexarm Raom Racm Roorm 42 Raom Hers Ectiges Rexarm Flace
7. Lo flescibarn Srreall Cinsrnr Dreggeerd ey Pe=fes Lissiory sl Longg Brde Pledbesd
* Pighes 1 Plegle Fhats Plale Plale Plegte Plate Pleihe Fleile e Grahe
. & Fial Fials 1] THA Falt Evabsa
* Piohes 2 = Flate Plafe Fleste Fleibee
[ Wery Large Large flacfirn Srricdl Strang Hedwvy Arnbdard YR — Claset e
“Ambience A Armbimace  Ambéeree  Ambleree Armbience  Ambierce Hdll Arrbierie
0. Weals aand By Ekazr Al Ekex Al Pt sHiea Lot
= iid a [ o i 43]-4
Spoces Brick Well  gops BackUP  puskUp  ReumdR  Ramdl  Crickel Beacs  Shadgw  OOSNE
. Lerge  Mediom  Smal Bigy Living Big
Pk Porakadrm Pkl [ihatis o
*Postl  Ciases Cloet Classt  Liviwg Foom  Reoomn = o L T,
12- M eagaited b= "=131] Lerer OIFfiead Stremk Cralmge
O Terk Leskaks Bl W ara Zefn
" Post2 Hedhocty Clubs ot EchoSas ' Lechre sem e N
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dereo Stereo Program Names
Banks 1 2 3 4 5 b 7 8 ¥ o
1- Leargge hlesdirm Srvval fescd-Laargge Ky A el Auls Bary Large Srreall
Halle 1 Hell Heal Hieal Hedl Hell Al Pk el Chuiet Chwirich
i Lir g Med Thoy  Med o Echo L Brile  Srncdl Brite Ehart Teg Mickd Baefy Bctharm
HalisZ i Hal Hal Haat Hed| Hedll Hesll andDeep Deapd Haat Heswy
3= Lg S4age  Med3lage Smidlage B Sbage = 3ol MT Rescital Frarl Brigght Big st
“:ﬂ * + Hal +Hal + Hal Hedl Slage e Rore Sleige Slags :
4. MecRur Sriewe MAPE vt Bribe Tl Ly BiRe LgDerk  Lgvesal  Hups Slap
Chambers Chamber Charrber Chombes  Chomber Chamber Chomber Chonbee  Charber Chamber Chormber
.ﬂ: ‘. N Large + Myl + andl # Big Bmply Medvacd  Guilar Dinirn . Rhalals | e
Chombes Crambsi  Charber  Chember  Chursh Chirch Chomber  Chamber 990 Rresre  Skoiner
L Lir g fdediam Sl Wy barge Waood Small Wood L Brile el Brife Sral & Misge
Booms Foon Ream Raom Smidl R Raom FEoam Roam Briggh® Cluts
T Large fdeibirn G Civan Diesgenyt Wovey  Peisussion sl Long Brde Pleahed
Piahe: 1 Fleite Flate Flafe Plete Fleibe Plafe Pledle Fleile Spcate CGeile
a. A Fiat Eiale ] THiM 3= Bt
Plahes 2 == Flase Plafe Flete Flbes
9. Wery Lange Lcl[gu MEI'_.‘ELI"I'I "Er'r.ldl Sln?-ng HE:’Z‘IW Armbdad PY— Classsl Gu_!ed
Ambience Arrds Arbimnce  Armbieree Armblese Ambience Ambierce Hall Arrkierse
a- Ei el g
. [=] . _ B e ] ] Lorg i
Wikd Bivck Wedl  Bucdkirarn Batberr 1040 AW-50 Sl bt Rasercle Thesclei Rizached
Spoces
11 Lerge Mlesdim Srrecl iy Livirgg . . By
Post | Ciozes Closet Classt  Living Room  Rocoem Perkr  Paokoom  Poshal  Ballroem s
2. o Heasailed Wbl i Faler's Zrreal Rayeity .
Post2  Irferor  Hedleay Club Hilchen Cel Faley Tai Affmad  Warshose  Collin
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Surround Bank 1: *Halls 1

" Surround -Halls

Humber Hame Algorthm Descriphion

BT Pl Lerge Hall Surround Hal A large szed rondorm hal wih fhe musicians ploced
the middle and o relatively long WecRT.

B1 P2 Mediurn Hall Surround Hodl A dithle salier than Lorge Hall Use for el acoustic
nstuments o add a gentle sofft spoce

B P3 Sl Hal Surrourd Hadl Cibvicudy smal widh some added reflections in fhe frond
and rear channals

B1 P4 qedtarge Hdl Surround Hdl Medium seadwith some added reflactionsat a
b r level.

B P5 KeyHdal Surrourd Hadl For kevicands, short rew fime and meciom sze and for
red acoustic hstruments o odd o gentle soft gpace.

B1 P& Acoustic F Surrcund Charnrder Uz o just about everything, mix gs nesdad

Bl P77 Long Bré#e Spoce Surround Charnker Usewith coution; usehd for sngle scurces or stacoale hi
- kg tabswith lobs of movemeant

Bl P8 S Hodl Surround Hal Ralafively snall gzoce with hard, briighiwalls and a
shorl MEJRT.

B1 P% Lerge Church Surround Hall A big space with muwsicians cenfrally localed and a
lomg MIdRT.

B1 PO Srnall Church Surround Hal A smaller versicn of Large Church.

Surround Bank 2 *Halls 2 * Surround -Halls

Humber Name Algonthm Description

BE Pl Large Ched Hal Surmcond Hall Giraduated surcund delayswiden the mage of cdhoirs
and backing woods. Lorge Hall gives sooce. Use loysfick
fo conirel the dalay inage.

BE P2 died Choir Hall Surmcund Hal Giroduated surcund delayswiden the moge of choirs
and backing wecds. Mediom-seed Hall gives graca.
Usa foyséick fo control the delay imoge.

BE P33  Medum Vo Hall Surreund Charnber rdedivm dansdy, dhor resarts time. Sole or background
vooal sound great b here.

BE P4 Echa Hall Surmcond Hal Use boystick o regulate the acho companent,

B2 P& Big Refles Surrcwnd Chambar Usa i sral amounls — short scunding.

BE P& Srnall Brite Hall Surreund Charnber Bright space with aboul 1 second MidET.

Bz P7 Short and Deep Surreund Hdodl Strong boftom end - Use Spread to control the event.

B2 PR To Mojal Deaps Surmcond Hal Long MERT and large Ske with long echoes of o low
leval. Useful for single sources and dramalic accent
effaais

B2 P% Baafy Hall Surreund Hdodl Large soe. relatively shor MiidRT, and BossET sebfing of
2.5 giwe thisroom some bofiom. Good for drums

g2 Pa Boftom Heawy Surreund Hddl Large Ske and short MERT. Adch Boltom to thin source

Home

material. Sood for doms.
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Surround Bank 3: * Stage + Hall

* Surround - Halls + Amblence

Number Hame Algorithm Descriplion

B3 Pl Lg $age + Hdl Surrcund Ambdance A skage in the font ond hall cround wou, This cne s about
a 33 rmetar sfage and a 38 malar hal.

B3 P2 Med Sfage + Hdl Surrcund Ambdence A stage in the font and hall cround wou, This cne is about
a 14 meter stoge and a 25 meiar hol.

B3 P3  Smdl Hoge+ Hal Surrcund Ambsence A skage in the font ond hall cround wou, This cne s about
a ten meter stage and a 15 metar hall.

B3 P4 Bride Hoge + Hal Surrcund Ambdence Medivm-sked, bright sloges and a forlvlarge hall

B P5 Srnall M7 Sloge Surround Charnker Emply performance spocawith an empty sloge.

B3 P& werts Behind You Surround Chamdser Shong rewerb sent fo the rear channets keep friont dry and
focusad, while large space envelops the listener and gives
graal distance behincd

B P7 Fromd Riorw Surround Ambbence  Adust reverb and ombilence levels te bring yourself closer
fo of forther from the shage.

BY P8 Brighi Sage Surround Ambdence Farly bright stoge wigth a dorker large hall

B3 P? Big Slage Surrcund Amblence Eaily reflections mimic o very large stoge area and revarb
wupplies the loge holl around .

B3 PO On Slage Surround Ambsance WK cofpols ponned o the sides and revarks lewals

Surround Bank & * Chambers

adjusted accordingly, this emulaies the scund of being on
a siaga, with the revere decaving i front.

* Surround - Chambers

Number Mame Algorthm Descriplion

B4 Pl Round Chamnber Surrcund Chonnder Big ey pacewith sirong botborn end. Considar using
this on anything from diddog to Tom-Toms.

B4 P2 Bright Chambzer Surrcund Charnker fedivm-sied, faify bigh space with about g chne sscond
MidRT. Good al-around ehamber

B4 P3 Srnall Themnber Surrcund Chonnder Zrnall bright gooce. Albcud halisecond MIdRT, Great
an dnams.

B4 P4 Short Charnber Surrcund Charnker Fegirty anall roomn Sre and McRT of around O seconds,
Good mulli-purpose uldity chamber,

B4 PS5 Tight Chamber Surrcund Chonnder “ary snall Bright gpoce. Shorened MIdRET lernds a mora
abrupt release; good forwhen vouwant the rewarb dhort,
but den'twant o use a goled eifact.

B4 P& Gofely Chambar Surround Chamrder Exfremnely short MECRT setting givas a very abnpt cuiolf,
but is sl more "nafura" than a ol gale.

B4 P7 Slap Chomber Surround Chambzer Hice for adding sirength. Skap delays ore up front. Usa
dowshick o changs effact

B4 P8 Buck'™ Chomber Surround Chamrder Thiz is a gala-lypa effect, Hold on#

B4 P O the Bock Wal Ambient Charmber ruch mowvernent friom front 1o back. This pregramn & usedul
for e concert ambéancas asw el as dramatic sngular
effaais

B4 PO Hotal Fover Ambient Chambear Thiz giry goace is Ee the maedum-seed, refactive lobby in
rary ot eds.

A-6
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Surround Bank 5 * Stage + Chambers

*Surround - Chamber + Amblence

MNumber Hame Algorthm Description

g5 PI Large + Chamnber Ambient Chambear A Large recital hal wi#h a shoage.

BE P2 Med+ Chamber Ambient Charnber Madium-sred amnbience up front with oot a 1.75
sacond MIRT setling, make this e a 4020 seaf recita hal,

B P33  Emal + Chamber Ambient Charnber Imallsirad ambient reflections coupled with a chombear
revvarb give this Program an infimate fesl. Good for
nddidual acoustic insfumeanie

BS P4 BigEmpéy Church Amnbient Chamber Large amblence up front with long McRT selftings emulafe
0 high-ceiinged diar and large reverbarant seating aran.

BS PS5 Medvood Church Ambient Chambear Large ambience o frond spreads oot eady reflecticns
Lands a nice "doubling” effect to fatten up sources
Graal for choirs and back-up weods.

BS P& Brighl Froml Ambient Charnber Emaller brigh! ammbience i frontwith dork rewerb spaca.
keeps atenton focused foreard.

BS PY Bright Recr Ambient Chamber  The cpposife of Bréghl Front, this has the cotpols panned <o
the brghf anbience & in the reor and the dark rewarb Bin
thea frant.

B5 PS8 Fuleit Ambient Chambear wary snall ambient reflections give the rmediate scund of
beng under the canapy of a pulpit, with the rewarbarant
seace of the chunch around wou.

BS P? Vool Bresze Ambient Charnber Srong, large ambEnoe with ewarb ghwes ono ey goalidy o
wooak., Use sparingly for noiural effect

BE PO Snare Siraner Ambient Chambear L seful for mdding more strainer o a sare thot &l "attack

Surround Bank &: * Rooms

® Surround - Rooms

Numbear Hame Algorthm Description

Ba Pl Siuddio O Surround Channder Srnall rocm, with thin corpeting on the floor ond regular,
raflectiva surfoces.

Bs P2 Rack'M Reaomn Surrcund Channkber A mediurm-=zad, highly refective space.

Ba P3 Woomy Boom Surround Channker Broad and diffuse, a good chunky sound for the bond.

Ba P4 CGated Room Surround Channer Exfremne sefling of MIdRET gives an abropt culcdf of revero.
Use SEe, Shope and Spread to vary the duration and
femiure of the gate.

Ba P5 Smadl Roomn #2 Surround Channker Srnall, ke o bedreomwith bright choracteristics

Ba P& Ty Room Ambient Chamber Mary smnall space with b ocsted ambient refleclicna

Bs& P? Ambiegnce £ Horns Arnbient Chamber Trumipeals, sax, ubas- any type of brass nstrumenis work
wallw ith this Program - especialy multiple horns in sections.

Ba P8 Rock'n Echoas Surround Channker hultisla achoas moke this program good for drarmatic
effacis Abo ided for screoamin' leoad guitar sclos,

B& P? Lulu's Boom Surround Ambdanca  Medium-szed room wih beosy ealy reflections Goed for
Ledie cakinets. Reverle adds bodywhile amlbiant
reflections keap scurce changes disdine,

Ba PO Dgay's Place Surround Channker Cpen living goace, with kot of 8ne itdian He and nok

Home

much corpating
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Surround Bank 7: * Plafes 1

* Surround - Plates

Humber Name Algerithm Descriplion

Br o Pl Lorge Plale Surrcund Plate A standord kargs plate, Plenty of sizle. This program s
araat on pop wocas and guitars

BF P2 Medium Plate Surrcernd Plale Larger wversion of Small Plate. Usetul on miost sources

B PR3 Srnall Plate Surmound Plata ary anall and shorl. Usedful on just about any source,

BF P4 Crumn Plate Surrcund Plate sary bright, this medivm-sted reverl aoccentuales high-
end alfock transieniz

BF P& Drassard Plate Surround Plate Enort and sweel. This cne's good for just aecot anvthing.

BF P& Wavey Plote Surround Plate redium o lage Sre wilh a modest MidRET selting.

BF  F7 Parcussion Flole Surrcind Plabe Gioad all-arcund percussion plafe.

BF P8 ‘ool Flale Surrcund Plate Large and bighl. Good pop wocal plate.

BF  P¥  Llong, Brde Space Surrcund Charmbber Cavelike; good for dramnolic accents or screama Long
rervarb with lets of motion.

BF PFQ Plated Gole Surround Plate Shortened MEdRT giwas this preset an abrupd cotoff, Useful
for dromis, when youwant thof "gated' scund, bul this s a
Ele more naiural sounding.

Surround Bank B: " Plales 2 * Surround - Plates

Number Name Algorthm Description

BE Pl A Plate Surroind Plabe Bose plale program wih a deor sound. Useiul for avery-
thing from wocds fo percussion.

B P2 Snore Plola Surround Plate A rapid bulldup of high frequencies make this programn a
fowvorite on snore dums.

BE P3 Thir Flaste Surround Plate Ancthar wariation on the plate themme, fhis Program keaps
out urweanited low frecquencies

BE: P4 Fat Plats Surmound Plole Froduces the scund of g large, highly coloed plate,

Bz P& Echs Plote Surround Plate Like Fot Plafe, but with achoas.

A-8
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Surround Bank ¥: * Amblence

* Surround - Halls + Amblence

Humber Name Algorthm Description

B® Pl Wary Lorge Amb Sumcind Ambdence  Resambles a wary large ambient gpoce that has mone
“cluiter than a concert hal or performance ooe.
Lowering the Bvb lewvals reduces the cutier,

BY P2 Loge Amblence Surrciund Ambéence Smilor fo Very Lornge Amblence, but less gpockous
Provides fhe amblence of o large symmetrazal room.

BY  P3  Medum AmbEnce Sumoond Ambdsnce Smidor fo Large Ambsences, bt smalen Lke alarge

courfroom, of a leciure room.

BY P4 Srmall Ambfance Surround Ambfence Smilor fo Medum Ambience, bof smaler— fypicd lokby,
or snall lounge.

B¢ PS5 Shrong Ambience Surround Bewvarse The room sze i larger than Medivm Ambeencs, bu? he B
levals are reduced o provide a stong "wash" of amkdence
with a relatively shor decay

B P& Heowy Amblience Sumound Ambéence Rasambles a lorge reciangular gpace wilh performners o
fhe middle. Microphone procmilty oon ke smulated by
adjusting the wet fdry mix.

By P7 Ambint Hall Surround Hdl Fosd, dense ambient aftiaock. BEeverberond characieristics
of Large Hal.

BY P8 ARFPOURCEr Surrcond Ambsence Adds g wveny useiul ambent soockosness oo dry
announcar's diolodg froack.

By PE Closed Surrcand Ambéence  Jusf as youwould bnogine - if even feals crampacl

g% PO Gated Amblence Suround Ambisnce vary shiong amblence with fas! decoy - ust odd vour

Surround Bank 10: * Wild Spaces

fowvonta snare dom.

* Surround - Unnatural and Special Effect Spaces

Humber Name Algorthm Description

B Pl Brick Wall Surreund Ambiencs Best described as g sobille gated msarse ioom, s
usedilness exiends eyond just dhom scunds

BI1D P2 Wwals ond Saps Eorrcund Charmbar Deloys and echoaswith not much reverks. U se joystick to
corfrol delay time and feedbock.

BIO P3 Bock Up Surrcund Rervarsa A Bevvarss mearbowith an abrupt release. Good for special
effacis or ¥ you need a really long goted sound.

B P4 Big Bock-up Surreund Bawversa Big Rewerse Program that ofginates in the rear and decays
i the froni, Useful for specia effecis

BIG PS Ekce all'RoundR Surrcund Plate Sat bo sand ndividudd delays consacutively to aach cutput
Thiz one shords a FL and goes around toRE Use loystick fo
conirol delay goin ond fime.

BIG P& Ekir ol 'Roundl Surmcund Plate Some s Ekoe all 'Round®, bt this one slards gf FR and goes
arcund taRE Use loystick o contral delay gain and fime.

B PF ko Crickad Sormcund Ambence  Lorge ombience setiing spoces out eady reflectionz Use
on short-duration transient materiol and thase reflactions
are heord as clessly poced echoes

B FB Hico Beods Surrcund Chambar This one fdas he line betw een a revense reverts, a plate,
and widely spoced aombsant reflections

BI1D P%# Long Shadow Eurraund Charnber Provides phantorm-ike reiteration of source and smooths
it cutwith rewvedo, Ghestly on voools,

BIO PQ Ricochet Surrcund Chambar Rizochet emulates a fary large space with a dangercous

Home

dopbaick acho
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Surround Bank 11: *Post 1

* Surround - Slylized Spaces for Pod-Production
Environments

Numbaer Name Algorithm Descripfion

B11 PI Laarge Clozad Surrcna Choner Bigy woalk-in. Use Rolloff. RIHIoo!, and MEdRT to 8l i e or
empty i outl

Bl P2 fediun Cloaet Surrcong Chonnker fedium-sred closat. Use Rolkeff, BiHicut, ond WMcRT fo 8l
it up o empiy B ool

B11 P3 Sl Closes Surrcong Choner Srnall closed, User Bolloff, BiHicof, and MidRET fo 8l o or

empty i outl

Bl P4 Big Linding Room Surrcind Ambéence

Large, Rarly bright living room with hored floors and lots of
file. Use Rolkeff, RiHicus, ond pMECRT 1o add droperes and
capeting.

B11 P45 Linving Roomn Surround Ambfance Like Big Lking Roomn cnly smaller

Bl P& Farker Surrcond Ambéence A sl porlon with heoyy copeting ond droperies

B11 FP? Foalnoom Surround Ambience Awoodpaneled room wi#h a high n:e-fh‘ug and encugh
seoce for one regulaticn-sred foola,

E11 P& Poclhal Surrcund Ambfance A faidy lorge poce with weood feors, low celing and
about 10 tabkes,

B11 P® Bathroom Surrciond Ambésnce Medivm-szed (Sor a bothroonn) and bdght, with ledwolls

B1Y PO Large Bathroom Surmoond Chameer

Surraund Bank 12 *Post 2

Somme s Bathroom, onlylargen

* Surround - Siylized Spaces for Post-Production
Environmenis

Humber MName Algorthm Descrption
g1z Pl il Tk Surmound Holl Uz Sre fo wory the resonance: careilbw ith reverds tmat
g1z P2 Hogoitad Halle oy Surround Chombser Just diower thie hal oo the ERL
B12 PR3 Tacht Cluk Sumound Hall A large empdy geoce wigth maony aedible reflections,
B12 P4 Low offices af Surraund Chambar Jacoby ond Frice.
B12 P5 Sireet Echo Slop Armnbieni Chamber Fomnous police sound
B12 P& Lebly Surround Chamber Brighi and airy, mib reium lewvel for pargeaciive,
g1z p? Colegs Lechire Surround Ammbiencs Level of refum recly sais fthe fesling
B12 P& Bt Conea Armbiand Chamber Helo b anyvbody thee?
B12 Pe Worehouss Arnbiend Chamber Lovwar reverts fime 1o fil up the worahooss,
B12 PO Coffin Surround Armblence A standord, unlined wooden maodel
A-10
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Slereo Bank 1: Halls

Stereo - Halls

Humber Name Algorthm Description

g1 Pl Large Hall Rarndorm Hall Provides the sense of space ond ambience of a Lage
concert hal with the scurce ploced in the center of the
hal, away from rearby wals,

B1 P2 Niedium Hdl Rerndomn Hall rediurn Hal is wery similar fo Lange Haoll, but saoller.

Bl P3 Srnall Hal Redorn Hall Small Hal s a snaller warson of Mediom Hall.

BT P4 Med-Large Hdl Randorm Hall tedium sked with some added reflectons ot a low er lewsel.

Bl P& Key Hal Rermdomn Hall Few keyooords, shorl rew firma with meadum see and for real
acouslic kstuments o add o soff, genlle space.

Bl P& Acoustic Fil Rerdomn Hall Use on just about everndhing, mi as needad

B1 P7 Autto Pork Rendorm Hall Ao Park reproduces the scund of g concrate parking
garage.

B1 P8 jmz Hall Rermdorm Hall A relatively smdl spoce with herd, bright wedlls, a shaord
rAIdRT and high diffudon. [ emulabes a hall ll of people,
without the noke they maka.

Bl P% Large Chunch Rerndomn Hall Large Church s a big sooce wih e scurce ceninaly
placed ond o comparativaly long MaRT.

g1 PA Small Shoreh Rerdomn Hall & amaller wersion of Larae Chorch.

Stereoc Bank 2: Halls 2 Slereo - Halls

Humber Name Algorthm Descriplion

B2 Pl Largs Chofr Hal Rarndorn Hall Ciraduated delays widen the nage of dhols and backing
voooh, Lange Haoll gives soace. Use fovstick o contral the
delay imogs.

BE P2 Med Choir Hall Rerdomn Hall Groduated delays widen the moge of choirs and backing
voooh, Medium-sked Hol gives soace. Use Joysfick fo
conirol the delay image.

BE P33 Mediom Yo Hal Rerdorn Hall rdediumn dansdy, dhor revart fime. Sole or backgroeund
vooals sound great i here.

BE P4 Srnal Brite Hedl Redorn Hall Brighi spocewith about 1 second MidET

B2 P& Echo Hdl Rarndor Hall Usa foystick fo regulate the echo component.

BE P& Large Brife Hall Rerdorn Hall Bright spocewith about 2 second MidET.

B2 P? Short and Deep Rondorm Hall Strong boftomn end -use Spread fo control the ewent.

B2 P8 Tg mahal Deepd Rerdomn Hall Long MEJRT and large Ske wih long echoes of o low lewvel.
Usaiul for single sources and dromatic accant affecis

Bz P¥ Baafy Hal Romdom Hall Large siea, rekatively short 84idRT, and BossRT selting of 2.5
give this rom some bodiom. Good for drums.

B2 PO Boftom Heawy Rerdomn Hall Large see and short MEcRT, Adds bodiom bo thin scurce

material. Good for drums
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Sterec Bank 3: Slage + Hall

Stereo - Halls with Stage Reflections

Number Hame Algorthm Descriphion

B3 Pl Lg Sage + Hdl Raomdom Hall Zmiar to Large Hal, except thal the scurce s placed ol
ona and of the hall ond several pre-achoes simulkale the
effects of o proscenium areh.

B P2 hed Stage Hall Random Hall redium+5ioge & very smior fo Largat+itoge, bul sdler

B3 P3 Srn Stoge +Hall Rarndorm Hall InalShag e = a smalar werson of Madium+Siages.

BY P4  Bride SHage + Hal Random Hall hedium-szed, brighf state and a faily lorge hall

BY P5 Srnall AT Stoge Randaorn Hall Ermply performance spocawith an empty stoge.

B3 P& Recital Ramdom Hall Zmall fo rediurskzed empdy recitbd hall. U seful for pianc,

BY PY Fromd R Rarndorm Hall Aciust revert and ambziance levels o bing yourself doger ic
or farther from the s#age.

BY P8 Brighi Sdage Randor Hall Aot revert and ambzience levels bo bing yourself deger ic
or farther from the sfoge.

B3 P¥ Big Shoge Random Hall Eary reflections mimic a wery large stage area and rewverb
supplies the large hall around it

BY PO Al Randorm Hall Soge wilh a backw all redaction fomn the main body of the
recrn. Emnidar fo a scheal's mulfipuneese room.

Sterec Bank 4: Chambers Slereo - Chambers

Humber Hame Algorthm Descriphion

B4 PV Miedum Chambssr Chambar A medum-=szad emphy chambser with reflective wals ond
about one second MRET.

B4 P2 Snare Chamber Chambear Smaller i ske thon Mediom Chambkar and about 152
sacond MEART. As fhe name suggesis, usaful bor snare
drurs.

B4 P3 tiné Chamber Chambkar Smdar to fnare Chamkar, bul evan snaller

B4 P& 3nd Brite Chambar Chambear Medivm-sied, but wilh a shorened MIdRT and scme
odded reflacticns

B4 PS5 Soft Chamber Chambar hedium sked, daoud 1,2 second McRT, and the highs
relled off te seftan the revarb.

B4 P& LSBrtke Chamber Chamber Large ske seiting, cooul 1.5second MidRET, ond some
odded reflacticns

B4 P? LG Dok Chamber Chambar Drosw the curtcins and put carpeting on the floor of LG
Brite Chomker and it would sound e this.

B4 P8 LG Vood Chamber Chamber Lo diffusion setfngwith delows and echioes. Good
starting peint for o pop wocal.

B4 P¥% Huge Choambser Chambar Zre set ol A0 meterswith aboul 2.5 second MIGRT. This
ona's huge.

B4 PO Sop Chamber Chamber Emall, low Efusion, with delays and skghi echoeas, This
one's dappy. Good starting point for a Rockoa:dly™typa
wocal seund
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Slereo Bank 5: Stage + Chambers

Stereo - Chamber + Stage Reflections

Humber Hame Algorithim Descriphion

B Pl Lage+ Chamber Amblence A Large recihal hal wih a shoage.

BE P2 Mied + Chamber Ambience hMedium-sied anbience up front with decul a 1.75
sacond MIART setting, make this e o 4080 seqf recital hdal,

BS P33  Emdl+ Chamber Ambience Emallsizad ambient reflections coupled with o chembear
revvart give fhis Program an infimate feel. Good for
nddvidual acoustic insturmanie

BS P& BigEmply Church Chamber Large cmbience up front with long McET seifings emulafe
a high-ceiinged dlar and large reverbarant sealing araan.

BS PS5 medvoood Church Chambear Large ambience i frond spreads oot ealy eflections Land:
a nice "doubling” effact o iolten up scurcas. Great for
choin and back-up woods,

BS P& Guiler CThoamber Chamkbear hMedium chambarwith seme complementary reflecticns
Useiul for acoustc guitare

BS P? Drurn Chambar Chambear hedium chambarwith seme complemantary refleclicns
Usaful for drums.

Bs P8 Pulgil Chamkbear Yary snall amnbient reflecticns ghee the mmediale scund of
being under the cancpy of a pulpit, wih the revarberant
geoce of tha church around you

BS P¥ Vool Breeps Chambear Sirong. lorge ambencewith revarb gives on oiny qualify ko
wocak. Use graringly for motura effect.

Bs PO Smare Sirainer Amblence Usaiul for odding mere strainer o o snare thod B ol “attock "

Sterec Bank &: Rooms Stereo - Rooms

Humber Hame Algorthm Descriphion

Ba FI Large Boom Ramdom Hall Large Room resambles o good-szed lecium reom,
snallar than dosic Sk, and more colered, with comie
fitaring and dop echoes

Ba P2 mMediumn Room Random Hall Medium Eoomn ks a gnaller version of Large Room,

Ba  F3 Sral Room Randaom Hall Emnall Reom & much smaler ond less ieverberant thon the
Large and Medium Boomsa 1 resambles a fvpical
Armnafiaan living room.

Ba P4 Wary Snnall Random Hall “ary Small Roocmn hos the intimale, close feal of o bedroom
ar den.

Be PS  Large Wood Room Random Hall Large Wood Room s sivdor o Large Room, buld hos a lower
Boss Mulliply, smulnfing a room wilh thinwooden panealing.
or a cheaply made waehouse or coditoiuam.

Bad  Fé&  Small Woed Reom Rardorm Hall Srnall Weod Room is o smaler version of Large Woad Roomn.

=TI Lig Brite Room Ramdom Hall Smply kange and kright.

Baé  FBE MedBrile Room Randaorn Hall A bit sraller than Lg Brite Room.

Ba P%® Small & Bright Ramdom Hall Ernall ard Bright odds presence to o sound without odding
a lot of cbvicos revarbarnafion.

Bs PO huzic Club Randam Hall hAusic Cub is smilar fo faze Hall, bot 1s snoler ond less

Home

revvarberant — espacially af high fecpencles.
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Stereo Bank 7: Plales 1 Slereo - Plales

Humbaer Hame Algorthm Description

BF Pl Large Flofe Flate A standord longe plaie. Fleanby of sizle. This program is
great on pop woods and guitare

BF P2 wiedium Plate Flafe Larger version of Snnall Plate. Useful on most scurces

B} P3 frmiall Plate Plate Another plate variafion. As ifs name impBas, this program
produces the scund of g smaler plabe.

BF P4 Drurn Plote Plate “ary bright, this medium-sied revet occentuaies high-
end altack fransients

B? PS5 Dassart Plaie Plate Short ond sweet. This che's good for jusf aeoul anything.

B P& Wawvey Plate Plate hedium to kge Se with o modes? MidET sedting.

BF  P? Parcussion Plate Plate Good all-around percussion plofe,

BF PH “ooal Plafe Plate Large and bBighl. Sood pop wocal plate.

B? P¥ Long Br#e Spoce Flote Coreelike; good for drammalic ooccents or screams. Long

renvarb with kets of mofion.

BF PO Flatad Gale Flate Shorfened WMEDRT gives This praset an abrupt cutoff. Useul
for drorns, when wouwant tha! "gated” soond, ol this ko
ke rmore natural sounding.

Slerec Bank B: Plales 2 Slereo - Plales

HNumber Name Algorthm Description

B2 Pl A Flate Flate Basc plate program wih a deor sound. Usedul for
everything from voods to percussion.

B P2 Snare Plale Plafe A rapid buildup of high frequencies makes this program a
favorite on snore dums.

B2 P3 Thir Plate Flate Anothar woriation on the plabe fheme, this Frogram keaps
out urwarnfed low frecuencies

B2 P4 Fat Plate Plafe Produces the scund of a kage. highly colored plafe,

BE PS5 Eche Plate Plote Like Flat Flaie, but with echoas
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Sereo Bank 9: Amblence

Sereo - Amblence

Mumber

Hame

Algorithm

Descriphion

BY

Pl

“ary LG Amblence

Plate

Rasembles g wvery large ambient soace (large shopping
mall, perking goroge, warakhouse) that has far mons
“clutter than a concert hal or performanos envionmant,
Lowearing the Rvbld reducas the clutterw hile maintcining
fhe sense of a wary large cmbient spoce,

By

P

Lage ambiance

Armbience

Smiar fo Vary LS Ambience, but less gpacicus. Providas
fhe ambience of a large symedical reom.

By

P3

KMedium ambEnce

Armbience

Smiar to Large Ambdance, Bul smdalarn Imogne a lorge
coiriroom, o aleciure room — then load the program.

BY

P&

Smdl Ambéencea

Armbience

Smiar to Madiurm Ambiance, bu! smaler - bypécal lcbby,
or smnall lounge.

By

P&

Strong Ammbience

Armnbience

The reom sze & larger than Medium AmbEnce, bul the
Rubel has beaen reduced 1o provide o strong “wash" of
ambéance with a elatvely short dacay tme.

By

P&

Heawy Ambhenoe

Armbience

Resambles a large rectangular parformance space with
riwsicians of parformers positioned in the midda of the
e Mlcrophona presimity 3o the mosicizns o performers
can be smulated by adiusting the & control. If the $&00 s
uaed with o miking conscle and Rferfacedwith sterea
sands and retums, the ki conird should be 100%w et and
the leval of the sendswlill deferming the proximily affect

By

P?

Armbeant Hall

Ambience

Fasd, dense amnbient atiock. Reverberan? characieristics
of g Large Hall,

By

P&

Announcer

Ambience

Add a wvery useful anbient spociousness fo o dry
anncuncer's dialog frack.

BY

P

Closat

Armbience

Just as yoowould magine, i evan fasls ocamnmped|

BY

Fa

Gated Amblence

Arnbience

“Wary strong omblence with fosf decay - just add ywour
fovorite snans dnumi
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Sereo Bank 10: Wild Spaces Stereo - Unnatural and Effect Spaces
Number Hame Algorthm Description
B0 PI Brick Wil Amblence Brick Wal — as in unning hto, rather than sounding similar fo.

Thizs programn con bast be described o o sublle goted
Feversa room, ot it's realy much mora. Unlke most gofed
renvart effect, this one's usefulness exfendswell beyond
drumn scunds, Try bhis on awide varlety of maberial,

B P2 Buckroam Ambience Buckram i a variation of Bick Wdl. The difference is that
Buckram doesn't sound as dense as the Brick Wall, and has
a lenger rewearb tal.

Bl P3 Big Boliom Chamizear Big Hodtom has a relatively shorl BMERT and o much lenger
boss rewverb tee. This produces a big boom friom lo -
fiecpency malend, whie leaving the high end mons or
b=z untouched. This s useful for adding a big bass and
fom dum scund o onoaxkting mix, o o a dom machine
with premized slereo cutputs

Bil P4 10A -0 Charnker 106-20 ermulates the sound of an o drorm. 1 your Saclity
kacks an il drurnwined for scund, you will e pleasad o
discover thal Leicen has wpplied one - befora you aven
krew wiou needed 8.

BIG PS5 2050 Amblence A more aggrassive oll drum,
B1l P& Swirl Reverse Hang on.
B10 P7 Giant Cricket Amblence Large ambience setiing spoaces out ealy reflections Use on

shorl-duration fransient matend and thase redaections ae
heord as doselv-spaced echosas,

B PS HicaBReads Chamkbsar Thiz one fkdas the line batwean o reverss reverb, o plofa,
and wickly-soaced ambient reflec ons,
B P Long Snhocow Charnkear Provides phontorm-ike reiferation of source and smeaths
it cutwith revers, Ghostly on woeals
B PO Ricocheal Charnkear Richechet emulaies a fairby lange gooce with a dongerous
dapback echo
A-16
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Yereo Bank 11: Post1

Stereo - Slylized Spaces for Pod-Production
Environmenis

Humber Mame Algorithm Description

B11 Pl Longe Closet Chomnber Bigywalk-n. Usa Rolloff, REHIDOE, and MEcRT to 818 upoor
emphy i out.

By P2 rdadiimn Choset Chomiser redivm-szed closet. Use Rolleff, RiHicw?, and MaRT 1o
il i up or ety 1F oot

Bl11 P3 Sl Closat Chamizer Zmall closet, User Bodloff, BiHicw, ond MidET o 8l i up
or emphy it oot

Bl11 P4 Big Living Room Ambience Large, faidy kright ving reom with hord floors and lods of
film. Uss RollcH, RiHkw!, and MERT to add drogpeeries and
copeting.

B11 P& Living Room Ambilance Like Biy Living Roon, only smaller.

B11 P& Farkor Ambience A ol perlonwith haowy cagpetng ond dropenses

B11 F7 Foolroonm Ambience A woodpanaled room wih a hioh celing and encuah
s Bor orne regulation-szed foole.

B11 P& fulullyla | Amibienoe A faidy lorge pocewith wood floors low celing ond
about 10 tables,

B11 P¥ Bothroom Charmbser b divmn-sed (S o bathroom) and bedahtowith fledwalls

B11 PO Big Bathiroom Charmber Somme s Bathroom, only largen
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Slereo Bank 12 Post 2

Stereo - Slylized Spaces for Post-Production
Environmenis

Humber Mame Algorithm Descrpfion

g1z Pl Corlnfenor Ambisnce I#'s g d-door. Boise tha volue of Shape e make 8 a sfafion
wiagon o SUY Roise the pre-echo level o close the
Wi ol s

B1Z P2 Heepifal Holby oy Charmier Jusd dewer thee hial oo the ER

Biz P3 ocht Club Romdom Hall A& large emply sooce wih many cudble reflections,

B1Z2 P4 Kitchen Charmizer Ceory you find wour deposal sound effecid

g1z PS5 Faliar's Call Charmber Moo 15 ned the padded cell. Smdl, deep, and the
surfaces are hord.

B1z P& Srnall Foley Charmizer The program uses the Ambisnce dgonithm for Foley
applications Moving Ambse from Bs 15 setiing wil
couse the ambience bloom fo "open up"” Yarving Wi from
100%w et wil prasent the oy delay inte the oodio path.

Biz p? Fewverk: Tl Charmizer Mot infinBe, A werywam, vary leng revererant wasdh thod
mckes A greal inde. Unlke infinie, the inpois are ale oy
[aTad 10

B1Z P& Alrheoad Ambience Toke o pair of headphones remave the slemanis and
rapdoce them with ofiffusor ponets spaced 10 fom vour
edrs Mow. hold a dEiusor panel abowve your head. This
progronn elimnaies the need for yvou fo ook as though you
are commronaating with absns, Use oggrassivebyd

B1Z P¥ Worahiouse Ambience I#'s big — real bia!

B1Z PO Coifn Ambience A standord. unlined waoden modal
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Specifications
9260L MAINFRAME GROUP DELAYS (MILLISECONDS)
44.1 kHz 48 kHz 88.2 kHz 96 kHz
ANALOG INPUT
Connectors Eight, Female XLR A/D 1.44 1.33 0.81 0.74
Impedance 50K Ohm, balanced A/A 242 2.23 1.80 1.66
Level (for O dbFS) +24dBu
Freq Response @48K 20Hz--20KHz, +1dB D/A 1.59 1.42 1.35 1.25
Freq Response @96K 20Hz-40KHz, £1dB D/D 0.54 0.50 0.36 0.33
A/D Conversion 24 bits
128x oversampled SYNCHRONIZATION
A/D Dyn Range >110 dB (20-20kHz) TTL Word Clock Input * 75 Ohm, BNC
THD <.002% self-terminating loopthru
CMRR >50dB TTL Word Clock Output* Low Z, BNC
Crosstalk @ 1Khz <-100dB (*Falling edge marks start of frame)

ANALOG OUTPUT
Connectors
Impedance
Level (at O dBFS)
Freq Response @48K
Freq Response @96K
D/A Conversion

D/A Dyn Range
THD
Crosstalk @ 1kHz

A/A PERFORMANCE
Freq Response @48K
Freq Response @96K
Dyn Range
THD

DIGITAL AUDIO IO

Eight, Male XLR

50 Ohm, balanced

+24dBu

20Hz-20Khz, +1dB

20Hz-40Khz, +1dB

24 bits

8x oversampled @ 44.1/48kHz
4x oversampled @ 88.2/96kHz

>110 dB (20-20kHz)
<.002%
<-100dB

20Hz-20Khz, +1dB
20Hz-40Khz, +1dB
>107 dB (20-20kHz)
<.002%

Connectors Four Male XLR Outputs

Four Female XLR Inputs
Format AES/EBU
Word Size 24 bits

SAMPLE RATES
Internal
Accuracy

External
Lock Range

44.1/48/88.2/96kHz
within £10ppm

44.1/48/88.2/96kHz
1%

CLOCK JITTER
Intrinsic

Jitter Gain

Exceeds AES3 Amendment 1
Exceeds AES3 Amendment 1

CONTROL INTERFACES

LARC2 Ports 2
MIDI ** In/Out/Thru

(**supports program change)

ALGORITHMS

Ambience (48K Stereo & Surround)
Chamber (48K Stereo & Surround)
Plate (48K Stereo & Surround)
Reverse (48K Stereo & Surround)
Random Hall (48/96K Stereo & Surround)
Ambient Chamber (48K Surround)

STANDARD HARDWARE CONFIGURATIONS
DSP/CPU Card Compartment

One System CPU Card
One Reverb DSP Card
Two Spare DSP card slots
One MIDI Card

Standard 1/O Card Configurations
Option A: Analog Input Card
Analog Output Card
AES/EBU Digital I/O Card
I/O Clock Card
Spare I/O Card slot
Option B: AES/EBU Digital I/O Card
I/O Clock Card
Three Spare Slots

Hard Disk
3.5" Floppy Disk Drive
CD-ROM Drive

Storage Media
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960L Mainframe (cont.)

Eg\léERB CARD CONFIGURATIONS (PER CARD)

Stereo Machines Four
1-In / 2-Out Machines Four
2-In / 5-Out Machines Two
4-In / 4-Out Machines Two
5-In / 5-Out Machines Two
96K
Stereo Machines Two
1-In / 2-Out Machines Two
2-In / 5-Out Machines One
4-In / 4-Out Machines One
5-In / 5-Out Machines One
INTERNAL HARD DISK STORAGE
Factory Programs 240
User Registers 1000
REMOVABLE 3.5" FLOPPY DISK STORAGE
User Registers 100
POWER

100-120 / 220-240 VAC ***
50-60Hz, 300W max

Requirements

Connector 3-pin [EC
*** Selector switch included on some units
DIMENSIONS

Rack Units 4U

Size 19.0"W x7.0"Hx 17.4"L

(483mm x 178mm x 442mm)

WEIGHT 35 Ibs
REGULATORY APPROVALS

FCC Class A

CE EN55103-1, EN55103-2

UL UL1419

cuL C22.2

TUv EN60065
ENVIRONMENT

Operating 10 to 40 °C

Storage -30to 70 °C

Humidity 95% max, non-condensing
A-20

LARC2 REMOTE

DISPLAY
Type Passive Matrix LCD
Resolution 640x240
Colors 256
Backlight Fluorescent
Contrast HW controlled (rear panel)
Brightness SW controlled

LED METER BRIDGE

Configuration 8 channels x 3 levels
Levels -60dBFS (Signal)
-6dBFS
-0.5dBFS (Overload)

CONTROL SURFACE
Faders 8
60mm throw, motorized, touch sensitive
Joystick Two axis
Dedicated Function Keys 29 (12 backlit)
Soft Buttons 8

CONNECTORS

960L 9-pin D-sub
Aux. PS/2 Keyboard 6-pin Mini-DIN
Ext. Power concentric, 2.5mm

OPERATING DISTANCE
With power from 960L
With Ext. Power

up o100 feet
up 101,000 feet

POWER
Requirements 12 VDC, 2 A (max)
DIMENSIONS
Size 12.7"Lx8.25"W x 5.0"H
(323mm x 210mm x 127mm)
Weight 4 lbs
REGULATORY APPROVALS
FCC Class A
CE EN55103-1, EN55103-2
TUV EN60065
ENVIRONMENT
Operating 5to 40 °C
Storage -30to 70 °C
Humidity 95% max, hon-condensing
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Lexicon, Inc. Product Warranty

Lexicon, Inc. offers the following warranty on its products.

Duration of This Warranty
This warranty will remain in effect for one (1)year from the date of original purchase.

Who May Enforce This Warranty
This warranty may be enforced by the original purchaser and subsequent owners during the warranty period, provided the original dated sales receipt
or other proof of warranty coverage is presented when warranty service is required.

What Is Covered / What Is Not Covered By This Warranty
Except as specified below, this warranty covers all defects in material and workmanship on this product. The following are not covered:
1. Damage resulting from
A. Accident, misuse, abuse, or neglect.
B. Failure to follow instructions contained in the Owner’s Manual.
C. Repair or attempted repair by anyone not authorized by Lexicon, Inc.
D. Failure to perform recommended periodic maintenance.
E. Causes other than product defects, including lack of skill, competence, or experience of the user.
2. Damage occurring during any shipment of this product. Claims for shipping damages must be made with the carrier.
3. Damage to any unit which has been altered or on which the serial number has been defaced, modified, or removed.

What Expenses Lexicon, Inc. Will Assume
Lexicon, Inc. will pay all labor and material expenses for covered items. Payment of shipping charges is discussed in the next section of this warranty.

How To Obtain Service

If your Lexicon product needs service, please e-mail, write, phone, or fax us and we will advise you where the unit should be taken or sent. If you write
us, include your name, complete address, and daytime telephone number and a description of the problem. Also indicate the product model number
and serial number. Please do not return your unit to Lexicon, Inc. without our prior authorization.

If It Is Necessary to Ship The product for Service

1. You must pay for any initial shipping charges. If the necessary repairs are covered by the warranty, Lexicon, Inc. will pay the return shipping
charges via the carrier of our choice to any destination in the United States.

2. The unit should be packed securely. We strongly recommend that you insure the package.

3. Do not include accessories such as power cords or manuals.

Whenever warranty service is required, a copy of the original dated sales receipt must be presented.

Limitation of Implied Warranties
Any implied warranties, including warranties of merchantability and fitness for a particular purpose, are limited in duration to the length of this warranty.

Exclusion of Certain Damages

Lexicon’s liability for any defective product is limited to repair or replacement of the product, at our option. Lexicon, Inc. shall not be liable for:
1. Damages based upon inconvenience, loss of use of the product, loss of time, interrupted operation, commercial loss, or

2. Any other damages, whether incidental, consequential, or otherwise.

How State Laws Relate to This Warranty
Some states do not allow limitation on how long an implied warranty lasts and/or do not allow the exclusion or limitations of incidental or consequential
damages. As such, the above limitations may not apply to you.

This warranty is not enforceable outside of North America. This warranty gives you specific legal rights, and you may also have other rights that vary

from state to state.

Lexicon, Inc. | 3 Oak Park | Bedford, MAO1730 USA | Tel781-280-0300 | Fax 781-280-0490
e-mail info@lexicon.com | www.lexicon.com
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