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EQ 2029 Rear Panel

N ﬂa/m'n_

MADE IN USA 1755 iasustrias dve. £xconcac, Cai, 12825
Prione 714771710

Graphice

f%.maé}m

PREVENT ELECTRIC SHOCK DO NOT
GROUND ON THE .

3. 120 VAC/240 VAC LINE SWITCH

2. LINE FUSE
1. LINE CORD

Q 2029 Rear Panel

LINE CORD

The AC line cord for the EQ 2029 is a 3 conductor type with
equipment safety ground for greatly reduced chance of electrical
shock. If the EQ 2029 is to be plugged into a 2 prong outlet, use
a quality 3 to 2 prong grounded adaptor and be sure to tie the
wire “pigtail” to a good ground. IT [S UNSAFE TO DEFEAT
THE GROUNDING PIN as safe operation cannot be assured
under these conditions.

LINE FUSE

For continued fire safety and product protection the AC line fuse
should only be replaced with a fuse of the same rating. Should
the fuse blow, determine the cause of the failure and correct the
problem before replacing the fuse. Refer all servicing to qualified
personnel. CAUTION! UNDER NO CIRCUMSTANCES
SHOULD THE FUSE BE DEFEATED BY PLACING A
FOREIGN OBJECT IN THE FUSEHOLDER.

120 VAC/240 VAC LINE SWITCH

Your EQ 2029 can be operated from either 120 VAC or 240
VAC power mains. The AC line switch has been set at the fac-
tory for 120 VAC operation. Should it be necessary to operate
your unit from 240 VAC power mains, remove the plug covering
the switch and slide the switch to the “240” setting using a pencil
or other non-metallic object. Replace the plug and your unit is
now ready to operate from 240 VAC.

5. OUTPUT CONNECTORS
4. INPUT CONNECTORS

4. INPUT CONNECTORS

The input connectors to the EQ 2029 are located at the far right
of the rear panel. There are four input connectors in total: a
female 3-pin XLR connector, a male 3-pin XLR connector. and
two /4" phone jacks. The XLR connectors are wired in parallel as
are the two phone jacks to facilitate distribution of the input signal
to other equipment. The XLR connectors will accept either
balanced or unbalanced input signals as the EQ 2029 employs an
active differential input stage. The Ya” phone jacks accept un-
balanced signals. The maximum input signal the unit can accom-
modate without distortion is 20 dBv (10 Vrms). Operation with
input signal levels below -20 dBv (100 millivolts) will result in a
poor signal to noise ratio.

OUTPUT CONNECTORS

The output connectors are located to the left of the input connec-
tors and consist of a male 3-pin XLR connector and a V" phone
jack. The XLR connector provides an active balanced output
signal while the phone jack provides an unbalanced signal. Out-
put signals have the same polarity as the corresponding input
signals (i.e. the EQ 2029 does not invert the signal polarity). The
maximum output level is 20 dBv into a high impedance load or
18 dBm into a 600 ohm load. The outputs are also short-circuit-
proof.




Using The EQ2029

Some comments on using /3 octave equalizers to establish a flat fre-
quency response from loudspeakers.

1. A '3 Octave Equalizer provides the capability to make very
fine corrections to the frequency response of a loudspeaker
system. There is no question about that. However, many users of
such equalizers have only a vague idea of how to actually achieve
an accurate frequency response using a %3 octave equalizer. A
loudspeaker’s worst problems can be corrected “by ear” to an ex-
tent depending on the skill of the individual. But in order to
achieve the precise correction the EQ is capable of providing it is
necessary to see the actual frequency response of the system.
This requires a spectrum analyzer.

2. An Audio Spectrum Analyzer is an electronic device which
provides the user with a frequency response display of the signal
provided to the input of the analyzer. In the case we are discuss-
ing, the input to the analyzer would be taken from a microphone
placed in the room with the loudspeakers we wish to equalize.
The sound energy in the room would then be displayed on the
analyzer as a graph of amplitude (loudness) on the vertical axis
versus frequency (pitch) on the horizontal axis. If a “1/3 octave”
spectrum analyzer is used then there will be a display of about 29
columns with the height of each column indicating the loudness
of the sound in that frequency band. The 29 columns cover the
10 octave audio frequency spectrum in 1/3 octave steps. Assum-
ing that both the equalizer and the analyzer have their frequency
bands centered on the standard (ISO) /3 octave frequency
centers, then for each slider on the EQ there is a corresponding
column in the analyzer's display. If music is played through the
loudspeakers, then the analyzer display will dance about to in-
dicate the sound energy in the room as it varies in frequency and
loudness. The analyzer would not be expected to display a flat
response curve under these conditions because music generally
does not have equal energy in each frequency band but rather
has energy at changing frequencies and with changing loudness.
This brings up a question: If music played through the
loudspeaker cannot be expected to produce a flat frequency
response on the spectrum analyzer, then is there a signal that will?
And the answer is yes; there is a special test signal that when
plaved through an accurate loudspeaker system and picked up by
an accurate microphone will result in a flat frequency response
(each column at the same height) on the spectrum analyzer
display. This test signal is called “pink noise”

3. Pink Noise is simply a signal that contains all the audio fre-
quencies at once with the frequencies in each octave (or /3 oc-
tave) band having the same energy (loudness) as the frequencies
in each of the other bands. If the pink noise is fed directly into the
spectrum analyzer then a perfectly flat display will result. If the
pink noise is fed to the loudspeakers and the sound energy from
the speakers picked up by the microphone and fed to the
analyzer, then the combined response of the loudspeakers and
room (and microphone) will be seen on the analyzer display.
Now the appropriate sliders on the equalizer can be adjusted to
provide a precisely flat frequency response. Because the
microphone is included in the system response curve it is impor-
tant that the microphone have a flat frequency response itself.
Otherwise you'll be equalizing your loudspeakers for the
microphone response also. This would result in inaccurate
response from the loudspeakers themselves.

The description of the equalization procedure may sound com-
plex but the actual procedure can be performed with surprising
ease. That's because the spectrum analyzer is doing all the work!
It is simply necessary to plug the output of the pink noise
generator into an appropriate input of your audio system and
play the pink noise over the loudspeakers at a level well above
the background noise. An accurate microphone is placed near the
usual listening position and the output of the speakers is displayed
on the analyzer. From the display it can be seen which frequency
bands need to be boosted or cut to achieve the same level in each
band (flat response). Tweak the equalizer and note the display.
Continue to adjust the equalizer until a satisfactorily accurate
response is obtained. Because the response will vary with
microphone location it is a good idea to look at the response for
several microphone locations around the listening position and
equalize for the flattest average response.

One of the shortcomings of the pink noise equalization technique
is the fact that the analyzer displays both the direct sound from
the loudspeaker and the reverbant sound field set up in the room.
Ideally we want to obtain a flat frequency response for the direct
sound from the loudspeakers. The reverbant sound field cannot
be expected to have a flat response and typically has a decreasing
high frequency response. This means that if the net pink noise
response has a flat high frequency response then the direct sound
from the loudspeaker will tend to have a rising high frequency
response (to compensate for the reverberant sound field). The net
result is an overly bright sounding high frequency characteristic for
loudspeaker systems which have been equalized to provide a flat
pink noise response. The approach used to compensate for this is
to tailor the pink noise response to start falling gently above about
2 kHz at a rate of 1 or 2 dB per octave.

There is another equalization method which avoids the high fre-
quency errors encountered in the pink noise technique and this is
the “impulse response” technique. In recent years impulse testing
and equalization have become increasingly more popular with
loudspeaker manufacturers due to the high accuracy and
repeatability of this technique. As impulse analyzers become more
readily available we hope to see them used more for /2 octave
equalization of loudspeakers in the field. Until then don’t throw
out your pink noise generator and don'’t be afraid to trust your
ears.

Frequency response of the EQ2029 for various control settings.
Figure 1:

— All bands at full boost/cut

— Individual bands boost/cut

— All bands centered

Figure 2:

— Response of one band for 3, 6, and 15 dB of boost/cut

— Response with the 20Hz and 20kHz filters in and out
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