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Inspection and installation. Your unit was carefully packed at the factory in
a carton designed to protect it. Nonetheless, examine both carton and con-
tents for any signs of damage that may have occurred during shipping. If
there is evidence of damage, don't destroy the carton or any of the packing
material, and notify your dbx dealer immediately.

In any case it is a good idea to save the carton and packing materials
should you ever need to ship your unit in the future.

Your 904 was thoroughly inspected and tested ("burned in") at the fac-
tory; contact your dealer first in the event of problems.

In addition to a model 904 and this instruction manual, the carton should
contain a warranty/registration card. Please fill it out and send it to us.

The 904 is designed to be mounted in a 900 series mainframe, where it
simply slides into one of the module bays. The thumbscrews on the front
panel secure the module to the frame; for custom installations, mount the
904 with these same screws (#6-32 thread). For the electronic connections
see the Hookup section.

When choosing a location for equipment, try to keep it away from heat
sources (e.g., power amps) and at least be sure there is space for ventilation,
for heat shortens the life of components. Similarly, locate all equipment and
connecting cables as far as possible from motors and power transformers, to
lessen the chance of picking up hum.

WARNING: TO PREVENT FIRE OR SHOCK HAZARD,
DO NOT EXPOSE THIS UNIT TO RAIN OR MOISTURE.

"dbx" and "Over Easy" are registered trademarks and "PLM" is
a trademark of dbx Inc., Newton, Mass. USA



INTRODUCTION

The 904 is a very fast voltage-controlled below-threshold down-
ward expander. It senses the level of an input or a keying signal and
determines whether this level is below the front-panel THRESHOLD
setting. If so, the signal gets attenuated; if not, it passes at unity (0-dB)
gain. The amount that the signal is attenuated is a function both of its
own level and of the settings of the ATTeNuation LIMIT, RATIO, and

THRESHOLD knobs.

As with other dynamic-range manipulators, nothing educates the
user like thorough experimentation. Although a number of complex
discussions and suggestions follow in this manual -- and they should be
studied -- early "hands-on" familiarity with the 904 will prove irreplace-

able.

FRONT PANEL (also see APPLICATIONS)
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GAIN REDUCTION dB. This LED column

shows the amount of attenuation the 904 will
provide. The maximum reduction is not
limited to the 60 dB displayed (see ATTN
LIMIT, below).

IN. Push this in to put the 904 into the signal
path. The LED will light. When the button is
out the unit is "hardwire"-bypassed.

PLM (Programed Latch Mode). Push this in
to make the 904 a one-time-only gate, that
is, one with a latch on it. The 904 will
attenuate a below threshold signal normally,
according to its level and the settings of the
ATTN LIMIT, RATIO, and THRESHOLD
knobs (see below), but once it rises above the
threshold the 904 becomes a unity-gain cir-
cuit forever -- even if the signal level drops
again later. The downward expansion takes
place only until the first time the signal goes
above the threshold.

When the PLM is engaged, its LED is red,
and once the signal rises above the set
threshold it turns green, to show you that the
function is used up. To re-engage it, push it
to OUT and then back IN again. (Be sure the
signal is below threshold before doing this or
you'll set it off again.)

KEY. Push this in to make an external signal
(connected to the key input) control the 904.
The LED lights.
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The illustrations at mid-page, which are repeated in the Appli-
cations section, show the action (and interaction) of the follow-
ing three controls.

ATTN LIMIT. Turn this knob to set a limit on the maximum
attenuation performed by the 904. At "60 dB" the attenuation
is greatest, being at least 60 dB (typically it is somewhat more,
owing to the design of the circuit; it is limited essentially by the
noise of the input signal). At "0 dB" there is no attenuation and
the 904 is effectively bypassed.

RATIO. This knob, too, controls the amount of attenuation of
signals below threshold, except that it does so according to the
amount they are below it. The control varies from 1.5 to 5 the
ratio of output level (attenuated) to input level below threshold;
if the signal is 5 dB below threshold and the knob is turned to 3,
it gets expanded downward to -15 dB (3 x 5). Its action is most
audible for signals just under threshold; attenuating a -35-dB
signal to -70 dB (RATIO setting of 2) is not as noticeable as
attenuating a signal 10 dB below threshold to -20 dB (also a set-
ting of 2). Naturally, settings around 1.5 sound relatively mild
and settings up toward 5 sound relatively dramatic.

THRESHOLD. This knob sets the level below which a signal is
attenuated or expanded downward. With a range from -40 to +10
dB, this control determines when and how often the 904 will
work. Ideally, for noise-gating it should be set such that only
wanted signal is above the threshold, and below it is only un-
wanted signal or noise.
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ATTACK and RELease knobs, FAST to SLOW. These control,
respectively, the speed at which the 904 comes out of attenu-
ation ("unattenuates") and the speed at which it attenuates in the
first place.

ATTACK, in other words, is audio attack, and applies to the
signal you hear as the 904 comes out of its noise-gating mode.
Since it determines how quickly the signal returns as the 904
comes out of attenuation, it enables you to control the opening
sound of an instrument. RELease is the opposite, governing the
audio release as the 904 goes into the noise-gating mode, making
the signal die away. With it you control how quickly (or slowly)
the 904 attenuates, and how dry (for example) the reverberant
tail of the sound is.

Experiment with these knobs. Faster settings may sound
annoyingly sudden in some situations, but too slow can some-
times be too smooth. As always, it depends on your goals.
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HOOKUP (see facing page)

AUDIO (A+,A-)/KEY (C+,C-) INPUT

Terminating resistors generally are not needed in the 904's audio
input for proper operation, but they may be required if the input is fed
from devices (e.g., passive equalizers) designed for a specified load. The
904 has an input impedance of 25 k-ohms balanced or 18.5 k-ohms unbal-
anced for Audio and 250 k-ohms balanced or 185 k-ohms unbalanced for
Key. These make it suitable for use with virtually any nominal source
impedance, low or high.

Balanced Lines. Connect the signal leads to the A+ and A- (PC
fingers 12 and 13) or the C+ and C- (fingers 8 and 7) terminals of the 900
series mainframe. ‘If hum develops, try attaching the shield to the r#v
connection at the 904 input.

Unbalanced lines. Wire the hot lead to the A+ or C+ terminal and
the shield to the A- or C- terminal. If hum develops, try connecting a
jumper between the A-/C- and the 904's input ground.

Reversing the input wires to the + and - terminals will, of course,
result in the 904 output signal's being out of phase (180°) with the input.

For maximum hum rejection, avoid common grounding through cable
shields at the 904's input and output. The best starting point is to ground
the input-cable shield at the source unit (leave it unconnected to the 904)
and then ground the output-cable shield to the ground terminal of the 904
(leave it unconnected at the receiving unit). One shield end must be con-
nected to something, in other words. Additionally, each unit should be
individually grounded to the studio common system ground. (In the case
of the dbx 900 series, just ground the mainframe.)

AUDIO OUTPUT (B+,B-)

The output of the 904 is designed to feed balanced or unbalanced
loads greater than or equal to 600 ohms. The stage is single-ended; in
normal operation the B- terminal (PC finger 15) is connected internally
to ground (finger 11). When the unit is bypassed, the signal inputs are
connected directly to the signal outputs, A+ to B+ and A- to B-, and the
internal jumper between B- and r#7is removed.

Note that switching the 904 IN and Out ought to make no noise in
the signal path, although, depending on the amount of program attenu-
ation, going back and forth between processed and unprocessed signal
may reveal a difference in level. If a pop is heard, there probably is a
grounding problem in the signal-processing system, and you should imple-
ment some of the suggestions given in this section. (To be sure, there's a
chance you have dc-offset problems from other gear, which won't be
helped by proper grounding.) If the noise persists, try connecting a
jumper between B- and ~H. This should cure the popping — but the
signal will now be unbalanced in the Out (bypass) mode.

CONTROL-VOLTAGE INPUT (D-)

The CV input and output connections come jumpered together
(normal operation), so to use the CV input, the jumper (Y1, white) must
be removed. It lies next to the upper-right-hand corner of the silver




VCA module on the 904's main PCB, two inches in from the card-edge
connector's finger 2. The CV input provides direct access to the port of
the Blackmer VCA that controls 904 gain, which means the user has a
variety of dc-control options.

The control characteristic of the VCA is a convenient -50 mV/dB
(-20 dB/V). The VCA provides linear-gain tracking in dB from -100 to
+40 with 1% accuracy (i.e., a maximum of | dB of deviation per 100 dB
of gain change). An input of 0 V produces no (0 dB) gain through the
VCA; for example, +500 mV causes ~10 dB and -500 mV causes +10 dB.
The input impedance of the control port is 650 ohms, and it should be
driven by an op amp or other low-impedance source. Rarely, a bypass
capacitor may be required between the CV input (PC finger 9) and
ground, to prevent the audio signal from leaking into the control port and
causing modulation distortion. It should be unnecessary if the source is
low-impedance.

CONTROL-VOLTAGE OUTPUT (D+)

The voltage at this pin (CV) changes in proportion to the gain change
the 904 produces. The relationship can be expressed as CV = -50 mV/dB
gain change. The CV output (PC finger 10) is low-impedance and capable
of driving bridging loads of more than 10 k-ohms and less than 0.01 uF.
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In custom installations, these edge connectors may be used:

SAC 155/2-2 (Stanford Applied Engineering, 340 Main Ave., Santa
Clara, CA 95050);

Jones 50-15EE-10 (Cinch Connectors, 1501 Morse Ave., Elk Grove
Village, IL 60007);

or Amphenol 143-015-07 (Bunker-Ramo, Amphenol ‘Sales Division,
2875 S. 25th Ave., Broadview, IL 60153).
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APPLICATIONS and USAGE NOTES (also see FRONT PANEL)

Noise reduction and the like

The basic purpose of a unit like the dbx 904 is to remove unwanted back-
ground sounds in the spaces between desired foreground sounds. Note that
there has to be some real level distance between the unwanted and wanted
material — at least a few dB — in order for the 904 to "get its foot in the
door." If levels are too much the same (because of compression, for example),
the downward-expansion efforts of the unit will go for naught. Therefore, use
the 904 before any compressors.

For example, a 904 can be used to prevent or reduce leakage among mic-
rophones in live-sound reinforcement and during panel discussions. Placing a
unit on each mike and setting its THRESHOLD below the level of the music or
speech will achieve this. Similarly, broadcasters can employ 904s to tighten
land-line feeds or noisy ENG audio, gating out low-level trash on the lines by
having a unit set as just discussed on the output from the feed or ENG equip-
ment,

Or let's suppose that during a remote interview, wind or air conditioning
is creating noise. It's audible if you concentrate, but, because of the ear's
ability to select and/or ignore certain sounds -- to act as a gate, in a sense —
it's not noticeable otherwise. Moderate 904 attenuation will keep the noise
during pauses from being either loud or absent (loud would be obtrusive, the
noise suddenly calling attention to itself; absent would sound peculiar, the
noise having suddenly disappeared).

The possibilities in a recording studio are myriad. Sound engineers can
clean up a buzzy drum kit, or keep a closely miked piano track from being
"contaminated" by leakage from a second instrument (e.g., a drum). This
potential reduction of leakage applies as well to each drum in the kit. Even
the best miking technique allows some bass-drum pickup by the snare mike,
and so on. By gating out such leakage, a 904 on each mike will help make it
pick up only direct sound. The result is tight, close-up sound from each indi-
vidual drum.

Changing sound quality

In the studio there is more to be done with 904s, of course, than just keep-
ing out unwanted backgrounds. A second basic use for a 904 is to change sonic
character. For example, if each drum has its own mike and each mike its own
904 (a not uncommon situation), by playing with the ATTACK and RELease
settings you will be able to set the individual "feel" of each drum and thus of
the kit as a whole.

Beyond this, the 904 can be employed generally to reduce or otherwise
alter the quality of instrumental ambience, reverberation, and/or attack. As
the sound decays after an instrument stops playing, the amplitude of its rever-
beration passes through the 904's THRESHOLD setting, below which it may be
made to die out more quickly or less quickly (in any case faster than the origi-
nal). You most likely will want to leave some tail to the sound; to determine
how much, experiment.

If you set the 904 to expand downward both fast and by a large amount
such that it acts while the note is still actually sounding (fading, perhaps), the
latter part of the note may sound choppy. This is inevitable with gates; it
depends on the THRESHOLD setting. If such a THRESHOLD setting is needed,
try slowing the release rate and reducing the RATIO setting.
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Generally, when the dryness of gating is called for, use the fastest REL-
ease tolerable short of producing a funny sound. Similarly for ATTACK set-
tings, especially with instruments that themselves have fast attacks (such as
percussion): use the fastest that sounds okay -- or be content with altering the
opening crispness. Note that too fast an attack can create clicks (as on a bass-
drum track). Sometimes these may be desirable, but when they're not, try a
slower setting. (One's tendency is the opposite.)

After a little practice with the RATIO control, you'll be able to tighten
up in a judicious and pleasing way the ambience of virtually any instrument in
a multi-miked situation. It helps that the downward expansion is governed by
the dbx Over Easy circuit, ensuring the smoothest possible transitions.

Quick setup procedure

An initial run-through might go as follows: I) set RATIO and ATTN to
maximum and ATTACK and RELease to their fastest; 2) play the track; 3) set
THRESHOLD for the proper cutoff point (don't worry if the track sounds
choppy now); 4) use RATIO to achieve the desired rate of signal "drop-away"
(this should reduce any choppiness); 5) use ATTACK and RELease to establish
the desired envelope of the signal (this also sets the amount of choppiness
that's audible); 6) use ATTN to set the desired amount of noise suppression.

Now that we've tried to start you thinking about your own specific uses,
let's take a repeat look at the front panel. '

PLM. This is useful for squelching noise (e.g., a guitarist's tuneup, or
coughing) until some desired event occurs (e.g., the guitar solo starts), at
which time the gate opens up (unlatches) and stays open (even through pauses
in the solo). Studios without automation clearly will find this attractive, for it
can eliminate the need for shoving faders up and down or unmuting channels
during mixdown. Just set the correct channel level and the 904 will keep it
muted until the solo begins.

KEY. Among other things, this allows you to control the gating of one
signal by another (the KEY one), permitting perfectly in-synch playing and
overdubbing among individual instruments or precise sonic augmentation
("fattening") of a weak solo. An example of the former would be synchronizing
bass guitar and drum; an example of the latter would be using the drum signal
to key an oscillator which is set at an appropriate frequency to "tune" and
"punch up" the drum sound. (See below.) As noted, in all cases the ATTACK
and RELease controls are very helpful for determining the sound of the final
product.

Y AUDIO AUDIO
osc INPUT  OUTPUT
~50 Hz—VARY TO
‘TUNE ' DRUM MIXER FAT®
OR BASS GUITAR KICK-DRUM
KEY" TRACK
SELECTED OR KICK-DRUM
TRACK WITH
SYNCHED BASS
“WEAK"
KICK-DRUM > BT
TRACK

For conventional gating, the PLM and KEY buttons are out.
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ATTN LIMIT. This is usetul if you don't have total control over the sig-
nal and the input level and/or you don't want to attenuate the signal severely
and make it sound unnatural or dead. It permits much gentler effects to be
achieved. As suggested, try damping the reverb of a note or chord in various
amounts so you can sense the effect; fine-tune the sonic tail down perhaps 6-8
dB and see how it suits you. Full gating (greater than 60 dB of attenuation)
often sounds too dry to be believable. This control is especially useful in
damping a particular track's reverberance/ambience.

The ATTN LIMIT knob, by the way, is the last circuit element in the
CV-processing path (see the block diagram). It is therefore best set after
everything else is adjusted. If you start with the limit at maximum (60 dB
nominal), it is easier to hear the effects of the other controls.

As noted, the actual amount that the signal is attenuated is a function of
both the THRESHOLD setting and the RATIO control. The amount of attenu-
ation can be readily calculated by determining how far the signal is below the
threshold and what the actual ratio is: for example, if the signal is 10 dB below
THRESHOLD setting and the ratio is 5, then the signal will be attenuated 50
dB (unless the attenuation has been limited).

RATIO. To repeat, a mild setting (low ratios) typically will do for reverb
control and general dynamic-range expansion -- subtle effects, to be achieved
by altering a signal's dynamics through downward expansion. Low ratios also
are good when the distance between the signal and the noise is little and you
don't want the signal "torn up" as it crosses the threshold. When the signal
ends sharply or there is a lot of S/N distance, high ratios are possible without
harming (tearing up) the sound. Again, particularly when combined with high
attenuation, high ratios are appropriate for tightening percussion sound (for
example) and eliminating background noise. This essentially turns off all sig-
nal during quiet parts.

These figures are duplicated here to help clarify the variables governed by
the three controls.
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ATTACK. Since this determines the speed at which a signal returns to
normal after being attenuated, a fast setting lets the natural attack of vir-
tually any signal pass through unaltered, and slower ones control the initial
transient for those applications where smoothness is called for. Likewise
RELease, which determines the speed of the 904's attenuation: faster set-
tings on percussive (or similar) sounds gate out background noises, and slower
settings provide smoother transitions for signals with long decay.
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WARRANTY and FACTORY SERVICE

All dbx products are covered by a limited warranty (warranties for products
purchased outside the USA are valid only in the country of purchase and the USA). For
details, consult your warranty/registration card or your dealer/distributor.

The dbx Customer Service Dept. will help you use your new product. For answers to
questions and information beyond what's in this manual, write to:

dbx Inc.

71 Chapel St.

Newton, Mass. 02195 USA
Attn: Customer Service

You also may call (617) 964-3210 during business hours (USA Eastern time). The Telex is
92-2522.

Should problems arise, consult your dealer or distributor. If it becomes necessary to
have your equipment serviced at the factory, repack the unit, including a note with a
description of the problem and the date of purchase, and send the unit freight prepaid to
the above address, marking it Attn: Repairs.





