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MARCH 1985

THE ENCLOSED MATERIAL IS A PRELIMINARY
USER'S GUIDE DEFINING THE BASIC CONTROL
PARAMETERS OF THE DR2.

IN THE NEAR FUTURE, A COMPLETE OWNER'S
MANUAL WILL BE SENT UNDER SEPARATE COVER.

TO INSURE YOUR RECEIPT OF THE MANUAL,
PLEASE NOTIFY US BY MAIL OR PHONE WITH
YOUR NAME AND ADDRESS.

APPLIED RESEARCH & TECHNOLOGY, INC.
215 TREMONT STREET

ROCHESTER, NEW YORK 14608

(716) 436-2720



INTRODUCTION

The ART DR2 Digital Reverb is a professional digital signal
processor providing realistic natural reverberation. Besides
normal room reverberation, creative use of the DR2's extreme
settings can create smaller or larger than life effects.

Designed by demand, the DR2 provides microcomputer controlled,
digital signal processing, necessary for the creation of

natural reverberation sounds. Utilizing these digital techniques
provide for quick and easy control of relevant reverb parameters
such as "liveness", color, and depth. ART technology makes it
affordable.

User oriented front panel controls allow for selection of
multiple room types, length of predelay, amount of high-
frequency absorption, relative position, and decay time.

Two presets and a bypass feature allow you to recall or change
your desired reverb sound, at the push of a button.

Designed to replace less flexible spring and plate reverbs
in demanding studio or stage applications, the DR2 is quiet
and clean, with a balanced input and stereo or mixed mono
outputs that operate at high or low signal levels.

Reliability is designed into the DR2 and the unit is ruggedly
constructed to withstand the rigors of hard usage.

We recommend that you first read these instructions to learn
more about the DR2 Digital Reverb and its operation. Keep in
mind that the settings described here are only a starting point.
Experimentation and creativity provide for your own unique sound.



FEATURES & CONTROLS

FRONT PANEL

I

II

ITT

v

PRESET SELECT BUTTON

Pregs this button to select one of three PRESET functions.

As the button is pressed the PRESET LED's indicate PRESET

1, 2, or "0". When either the PRESET 1 or 2 LED is lit,

the DR2 recalls the last previous setting of the control
parameters used. When no LED is 1lit the device is in a
"BYPASS" mode and no reverberant signal is present at the
OUTPUT jacks. This setting also allows for set-up of the
control functions that may be used when the device is brought
back to the active mode.

PRESET LED's

These LED's will inform you of the present PRESET status.

a. LED's out: BYPASS mode, device generates no reverberant
signal, control functions may be set-up for next
reverberation application.

b. PRESET 1 or 2 LED on: Indicates device is in ACTIVE
mode and recalls the last reverb setting used,

c. PRESET 1 or 2 LED blinking: Externally bypassed using
the BYPASS jack and a footswitch from the rear panel.
The DR2 may be pre-programmed as described in "a" above.

ROOM TYPE Select Button

By depressing this button one of three ROOM TYPES will be
selected. Each time the control is actuated a ROOM TYPE
LED will light in a left to right position.

ROOM TYPE LED

In conjunction with the ROOM TYPE select button being
depressed, the corresponding LED will light indicating
an algorithmic representation of a PLATE, ROOM, or HALL.



VI

VII

PLATE: Described as such because of the similiarities
between the resulting reverberation of the program and
ah actual plate. This setting has a relatively diffuse
impulse response and a warm sounding bottom end aimed
generally towards percussive type material.

ROOM: A small chamber designed with smooth non-parallel
walls and little architectural detail. The ROOM program
works well with vocals and other complex input material.

HALL: This program could be defined as a good sized
empty, irregular hall with parallel walls and a moderate
amount of detail. Quite useful for sustaining sounds
and effects of all types of input material.

By themselves the ROOM TYPES mean very little to the actual
characteristics of reverberation. They merely set a basis

or starting point to the total reverberant sound when combined
with the other important parameters that make up a reverberation
type effect.

PRE DELAY

Allows for the selection of four different PRE DELAY settings.
FEach time the button is depressed the corresponding PRE DELAY
LED will light denoting the actual value.

PRE DELAY LED's

These LED's display the amount of PRE DELAY used in the DR2
in increments of 25 milliseconds (ms).

LED's out: 1Indicates 0 ms of PRE DELAY.

"25" LED on, "50" LED out: Indicates 25ms of PRE DELAY.
"25" LED out, "50" LED on: Indicates 50ms of PRE DELAY.
Both LED's on: 1Indicates 75ms of PRE DELAY,.

H.F. DAMPING SELECT BUTTON

Selects cone of three H.F. DAMPING factors available on the
DR2 each time the button is depressed.
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XI
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H.F. DAMPING LED's

There are three H,F., DAMPING possibilities represented
by these LED's,

a. Both LED's out: No H.F. DAMPING.

b. "LOW" LED on, "HIGH" LED off: Small amount of H.F.
DAMPING (some baffling used).
c., MLOW" LED out, "HIGH" LED on: Substantial amount of

H.F. DAMPING {(rugs on the walls).
POSITION SELECT BUTTON

Each time the POSITION select button is depressed one
of three apparent listening position points is selected.

POSITION LED's

These LED's indicate where an individual situated in a
listening position would hear the reverberant related
reflections of sound.

a. Both LED's out: At the source or front of the room.
b, Mid LED on, rear LED off: Towards the middle of the room.

c. Mid LED off, rear LED on: Near the rear or back of the room.

DECAY TIME SELECT BUTTONS

Two buttons allow you to increase or decrease the amount of
DECAY TIME. The left button decreases towards the MINIMUM
DECAY TIME while the right button increases towards the
MAXIMUM DECAY TIME.

DECAY TIME LED's

There are six LED's that indicate the amount of DECAY TIME
from MINIMUM to MAXIMUM. In direct conjunction with the
ROOM TYPE function the following chart shows the individual
DECAY TIMEs in seconds.

ma a — a

v

LED g g g g g g
| prace 0.1 0.2 0.4 0.8 1.6 3.2 |
T RooM 0.2 0.4 0.8 1.6 3.2 6.4
L 0.4 0.8 1.6 3.2 6.4 12.8

MIN MAX
— - I S
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OVE LED

When this LED is illuminated it indicates that the numerical
limit of the digital processor had been exceeded and can
handle no more information., Clipping occurs and a lower
input level is recommended.

INPUT LEVEL DISPLAY

The input level is indicated on the front panel by a vertical
bar-graph display. The level meter is calibrated in 6dB steps
from -18dB to 0dB.

REVERB LEVEL CONTROL SLIDER

When the MONO MIX output 1s in use the REVERB LEVEL control
allows you to mix a controlled amount of the reverb signal

with the dry signal to produce a mixed output. With the

control fully to the left (MIN), there is no reverb signal
present at the output. As you move the control towards the
right, a proportionate amount of reverb signal is added to

the output. With the control fully to the right (MAX), there

is a 50/50 blend of dry and reverb signal present at the output.

REAR PANEL

IT

DRY KILL SWITCH

This switch is provided for the MONO MIX cutput to allow
external mixing to be used with that output. When the

switch is in the OUT position dry level is present at the
output. With the switch engaged (IN) only the reverb signal
(as controlled by the REVERB LEVEL control) 1is passed through
to the output.

INPUT JACK

The input of the DR2 is mono, high impedence, active balanced,
" phone jack. Using conventional Ring, Tip, Sleeve config-
uration the structure is as follows:

1
4

Ring; (=), Tip; (+), Sleeve; Ground
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MONOC MIX OUTPUT

The mono audio output is a low output impedence, %" phone

jack. Output is controlled by the REVERB LEVEL control on

the front panel. When the DR2 is bypassed the output contains
the input signal if the DRY KILL switch is in the out position.

LEVEL SWITCH

The LEVEL switch on the rear panel allows selection of HIGH
or LOW operating signal levels. When the switch is in the
HIGH position (OUT), high level signals such as send levels
from a mixing console may be used. With the switch engaged
(IN) lower level signals such as keyboards, or tape sends are
optimized.

STEREO OUTPUTS (OUTPUT 1, OUTPUT 2)

Both OUTPUT 1 and OUTPUT 2 are low impedence single ended

%" phone jacks. These outputs provide true (not simulated)
stereo sound when both are used. Only reverb signal is present
at these outputs.

REVERB KILL JACK

The REVERB KILL jack provides the user with a means of
bypassing the reverb signal via a remote control such as
a footswitch., When the KILL function is used in PRESET 1
or PRESET 2 mode, the PRESET LED will flash to alert you
to the KILL functicn.,



EXTERNAL/INTERNAL CONTROLS

IT

REVERB KILL JACK

A %" mono phone jack is located on the rear panel of the
DR2. Using a footswitch (on/off or momentary) the DR2

may be externally bypassed. When the footswitch is engaged
one of the PRESET LED's will blink indicating BYPASS mode.
The DR2 may be pre-programmed as described in IIa of the
FEATURES & CONTROLS sgection.

BASS ROLLOFF SWITCH

Internally located on the printed circult board behind the

DRY KILL switch, this switch allows you to select one of two
bass frequency rolloff positions in the input circuitry before
digital processing occurs. When the switch is positioned
toward the rear panel, the rolloff fregquency is 50 Hz. The
opposite sets the rolloff frequency at 150 Hz. To access this
control simply remove the top panel of the DR2 and select the
bass frequency rolloff that relates to your needs. All DR2's
shipped from the factory are set to the 150 Hz position as this
position most closely approximates the spectral balance of
natural reverberation.
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I OPERATING INFORMATION

The DR2 is an outboard device intended to be used with a

mixing console equipped with reverb send and receive controls,
directly in line between a musical instrument and an amplifier,
or in the effects loop of an amplifier. Two operating levels
are provided for signal level matching, determined by the
IN/OUT LEVEL switch located at the rear panel., With the switch
in the HIGI position (out) the input/output levels are 0dB,
+6dB max, the LOW position (in) levels are -12dB, -6dB max.

IT CONNECTIONS

All connections to the DR2 are made at the rear of the unit.
There are input and output connections accepting standard
% inch phone plugs.

ITT INPUT

The input inpedence i1s 47k ohms, balanced using active
circuitry. This igs a mono input, so when connecting to
consoles with stereo sends, use only one send output or
else mix the sends to mono before connecting to the reverb.

Iv OuUTPUTS; LEFT, RIGHT

These two outputs provide true stereo, simulating two micro-
phones in a reverberant space. The outputs are single ended
with a source impedence of 100 ohms. They are capable of
driving full output levels into 600 ohm line impedences.

Vv OUTPUT; MIXED

This output provides a mono mixed combination of dry and reverb
signal. The mixed output ratio is determined by the REVERB
LEVEL control on the¢ front panel. The DRY KILL switch is
provided for the MIXID output to allow external mixing in mono
using this output. This output is single ended with a source
impedence of 100 ohms.



SOFTWARE VERSION 1.2

The software which controls the DR2 allows for simple control
of the complex digital signal processing circuitry. A brief

description of the software capabilities follows.

Previously, we have discussed the three primary ROOM TYPES.

A unique feature of version 1.2 software provides the user three
groups of ROOM TYPES which include three different algorithms

of PLATE, ROOM, and HALL, hereafter referred to as Group 1, 2, and 3.
Access of these different groups is attained by holding in the two
DECAY TIME buttons while selecting the group by pressing the ROOM
TYPE select button. When the DECAY TIME buttons are in, push the
ROOM TYPE button, the PLATE LED will blink indicating Group 1. By
pressing the ROOM TYPE buttom again, the ROOM LED will blink
indicating Group 2, and pressed again the HALL LED will blink
indicating Group 3. Select the Group desired in this manner then
release the DECAY TIME buttons. By use of the PRESET function you
may store two different Groups for instant recall, Simply select

a Group number and store it in either PRESET. Change the PRESET and

store a different Group.

The ROOM TYPES in each Group are as follows:

Group 1l: NATURAL TYPE PLATE, NATURAL ROOM, NATURAL HALL
Group 2: DIFFUSE PLATE, SMALL ROOM, ALTERNATE HALL
Group 3: TIGHT PLATE, CLUB-type ROOM, SMALL HALL

Group 1 ROOM TYPES represent flat uncolcred rooms where Group 2 and 3

may be described as rooms with "character".



When the DR2 is powered up,
with the primary (Group 1)

the unit 4is in the "BYPASS" mode
ROOM TYPEs gelected., PRESET 1 and 2

are initialized to a software pre-programmed setting. The PRESET

programs are as follows:

PRESET 1;

ROOM TYPE: PLATE

PRE DELAY: 2b5ms

H.¥. DAMPING: LOW
POSTITION: REAR

DECAY TIME: SECOND LED

APPLICATIONS

PRESET 2;

ROOM TYPE: HALL
PRE DELAY: 50ms
H.F. DAMPING: LOW
POSITION: MID
DECAY TIME: SIXTH

Multiple variations of normal room reverberation may be attained

using the DR2. The following applications represent sound

capabilities that approximate reverberant effects needed in a

mixdown situation. Of course, what sounds desirable to one person

may not reflect another's concept of the same sound. With the DR2

this is not a problem, all you have to do is vary the parameters

until it sounds as you like it.

Remember, besides normal room

reverberation, creative settings can create smaller or larger than

life elfects.

Drums with SNAP!:;

ROOM TYPE: ROOM

PRE DELAY: 75ms

H.¥. DAMPING: none
POSITION: MID

DECAY TIME: Fifth LED

Presence ig added to the
drums with these settings
providing a crisp clean

fullness.

Sizzling Snare;

ROOM TYPE: PLATE

PRE DELAY: none

H.F. DAMPING: none
POSITION: REAR

DECAY TIME: Third LED

Brilliance to snare and cymbals
is achieved giving the illusion
of brightness while maintaining

clarity.



Cathedral; Rich Vocals;

ROOM TYPE: HALL ROOM TYPE: ROOM

PREDELAY: 50ms PRE DELAY: 25ms

H.F. DAMPING: LOW H.F. DAMPING: LOW

POSITION: MID POSITION: MID

DECAY TIME: Sixth LED DECAY TIME: Fifth LED

The feeling of unlimited space Surround yourself with smooth
allows the sound to combine full additive sound making your
and reflect almost to the voice sound rich.

point of obscurity.

Locker Room Vocals; Downtown Club;

ROOM TYPE: PLATE ROOM TYPE: HALL

PRE DELAY: 25ms PRE DELAY: noOne

H.F. DAMPING: HIGH H.F. DAMPING: HIGH

POSITION: REAR POSITION: REAR

DECAY TIME: Fourth LED DECAY TIME: Third LED

A tight dull, resonant Closeness in a large area is
effect is achieved using represented in this configuration
these settings allowing of settings mimicing conditions
for unsurpassed harmonic of a small club.

scund,



SPECIFICATIONS:

Connections: %: Ring, Tip, Sleeve phone jacks

Preset Capabilities: 2 user settable presets and bypass
Decay Time: 0.1 second to 12.8 seconds

Frequency Response: 20Hz - 10KHz

Dynamic Range: 75dB (typ)

Input: Mono, 47K balanced, +6dB max

Pre Delay: 0 - 75 milliseconds

Room Types: Three primary, six alternate

User Adjustable Parameters: Six

Output: Mono/Stereo, low impedence unbalanced, +6dB max
Operating Level: High = 0dB, Low = -12dB rear switchable,

applies to all inputs and outputs
Power: U.S. 115VAC, other, adjusted for country of destination
Protection: Internally fused (% Amp Slo-Blo) mains transformer

Dimensions: 1.75" high, EIA rack, 9" deep



A

DR2 FACT SHEET VERSION 1.3

The DR2 Digital Reverb is a professional microprocessor controlled digital
signal processor capable of providing both realistic natural reverberation
and special effects-type reverberation sounds. Besides normal rooum reverh-
eration, creative use of the DR2's extreme settings and special programs
allow you to create smaller, larger, or unnatural reverb—-related effects.
Through the course of this fact sheet, we will. explore and deflne some of
the many parameters of the DR2.

Version 1.3 software for the DR2 incorporates all of,the features as covered
in this fact sheet. In relation to the original software (version 1.2),
version 1.3 software has new features, multiple DIFFUSION settings, extended
control of H.F. DAMPING, THREE presets with lock-in capability, the addition
of two effects-type ROOM TYPES: GNILD and REVERSE reverlb, and relfined ROOM
1TYPIS algorithms.

When the DR2 is powered up, the unit is in the BYPASS node with the primargy
(Group 1) ROOM TYPEs selected. Also, the unit is initialized to software
pre-programved settings for the presets. Control of reverb-relevant para-
meters are accessed via the front panel. Six user-oriented factors may be
adjusted to provide a particular reverb sound. As a point of interest, the
number of unique settings the DR2 is capable of producing come to a total of
6,6241 The individual parameters are as [ollows:

1ROOM 'TYPE

There are a total of nine diflerent RUOM 1YPES accessable in three "groups"

of three Rooms. 'The [irst and second groups (Group 1, Group 2) contain
natural room algorithims thalt produce the fundamentals of a: PLNIE, ROOM, and
HALL. In the last group (Group 3) room algorithms provide for a PLATE, GNIED
REVERB (ROOM position), and REVERSE REVERB (HALL position). Gated reverb is
most like natural reverberation where the output signal decreases in amplitude
with time, but unlike natural reverberation, comes to a complete stop at the
end of the displayed period. 1t provides the illusion of space without the
clutter associated with long decay tails. Reverse reverb is completely unnatural
and may be described as backwards reverb. Output signal amplitude increases
with time to an abrupt stop. '

'REDELAY

During conventional recording situations, a delay is often inserted between the
console and the reverb chamber. PRE DELAY serves two functions, to add an
apparent depth to the reverb sound and to separate in time the original sound
from the dense reverberation. PRE DELAY on the DR2 is set in 25ms increments
from O to 75ms.
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H.F'. DAMPING

As sound travels through air, or reflects off a soft surface, high frequencies
are absorbed quicker than the balance of the sound. In essence, this means
that these higher frequencies are damped out thus the term damping. The

DR2's H.F. DAMPING provides control from bright to dull settings in four steps.

DIFTUSION

The DIFFUSION control is new to the DR2. With previous software (version 1.2),
DIFFUSION was set at the HIGH position providing smooth reverb sounds. By use
of the SECONDARY FUNCTION control, (discussed later in the fact sheet) you may
now set DIFFUSION from "low" to "high" in three settings utilizing the H.F.
DAMPING control section. At "low" DIFFUSION, the sound has the illusion of
bouncing off many baffles and'panels to produce an articulated sound. As the
control is increased, the effect is smoothed to a more natural sound. Low
DIFFUSION helps maintain clarity of the processed sound and is best suited

for vocals or strings, while high DIFFUSION should be used for percussive
material. - '

POSITION

The POSITION control allows you to change the perspective of the reverberant
sound relative to the proximity and placement of initial and reflected sound. .
The three POSITION settings, FRONT, MID, and REAR relate to listening to sound
in a hall starting at the source and moving further away. As you walk away,
you hear less of the initial reflections and more of the diffuse reverberation.

DECMAY 'TIME

Natural reverberation results from sound reflecting off the walls of a confined
space. The character of the reverberant sound is dependent on the size and shape
of that space. DECAY TIME, as it relates to reverberation may be defined as the
time required for the reverberant sound to decay to one-millionth (-60dB) of its
original energy. The DR2 simulates decay time.’from a minimum of 0.l seconds to
12.8 seconds. The DECAY TIME control is directly related to ROOM TYPE. DBCAY TIME
range is selected by the ROOM TYPE setting.

PRESET

There are three PRESETs plus BYPASS available on the DR2. Each of these PRESEIs
may be "locked-in" utilizing the SECONDARY FUNCTION feature for instant recall.
Presets allow you to set up a particular reverb sound commonly used that you can
revert to quickly. With the DR2's PRESET control, you can recall a previously
prepared set of parameters, and if need be tailor it slightly to your current
requirements.



SECONDARY FUNCTION

There are three parameters accessible from the SECONDARY FUNCTION feature.

The three parameters controlled are: PRESET "lock-1n", Group select, and
DIFFUSION. By depressing and holding in the two DECAY TIME select buttons,

the PRESET, ROOM TYPE, and H.F. DAMPING LED's will blink rapidly. To "lock--in"
a PRESET, depress the PRESET select button; the LED stops blinking and the -
PRESET is "locked-in". If the LED is not blinking, the PRESET is already
"locked-in". To "unlock", just depress the PRESET button once, the LED will
blink and you can reset the parameters and "re-lock" the PRESET.

Selection of Groups is accomplished by depressing the ROOM TYPE select button
momentarily. Either the PLATE, ROOM, or HALL LED will blink indicating Group

1, 2, or 3 respectively. DIFFUSION selection is accomplished by depressing the
H.F. DAMPING select button momentarily. No LED blinking indicates LOW DIFFUSICN,
Left LED; MID DIFFUSION, Right LED; HIGH DIFTUSION.

APPLICATIONS
I RICH VOCALS; IIT CATHEDRAL;

Group: ONE Group: TWO
ROOM TYPE: ROOM ROOM TYPE: HALL
PRE DELAY: 25ms PRE DELAY: 50ms
H.F. DAMPING: LOW H.F. DAMPING: LOW
DIFFUSION: Left LED : DIFFUSION: Left LED
POSITION: MID POSITION: MID
DECAY TIME: Fourth LED DECAY TIME: Fifth LED

IT IOCKER ROGM VOCALS; 1V STACCATO ENARE;
Group: 'Three Group: THREE
ROOM TYPE: PLATE ROOM TYPE: "HALL" (REVERSE)
PRE DELAY: 25ms PRE DEILAY: 75ms '
H.F'. DAMPING: HIGH H.F. DAMPING: NONE (No LED's)
DIFFUSION: LEDs Off . DIFFUSION: LED's Off
POSITION: REAR POSITION: MID

DECAY TIME: TFourth LED DECAY TIME: Fifth LED





