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RAPHIC EQUALIZER
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VATAPCO 2230 /4
The TAPCO 2220 is & single rhanne!l combining fillter
cctave graphic equalizer, 27 baznds of egualization znd

other profsssionai featurss make the 20320 at nome
reinfcrcement, reccrding ard broadcasting environmsnts.

**+ FEATURES x*#

* 27 EANDS OF EQUALIZATION FPOM 40KZ TO IBKHZ
% + 12dE EOOST AND CUT

* COMEINING FILTER ACTION

» 150 CENTEF FREQUENCIES

# CENTER DETENTED EQ CONTPROLS

* EZTREMELY LOW NCISE

gne=-third
a host of
in  scournd

* OVERALL GAIN CONTROL (DETENT AT "CAL° FPOSITION

¥  32HZ 13dB/OCTAVE SWITCHAELE HICGH PASE FILTER

¥ ZkHZ &d4dB/OCTAVE SWITCHARLE LOW PASS FILTER
* BALANCED INPUTE

+ FLOATING EALANCED QUTPUTS

¥ PEAK STRETCHED LED CLIPPINC INDICATOR

* EQ IN/OUT SWITCH |

* ALL STEEL CHAESIS

* PRECESSED CONTROLS

¥ OSECURITY COVER
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1. FRCNT FANFL CONTRCOLE
Ar  GAIN CONTROL
The rotary gain contrci ssts the syerzil gatin or sclificstion
the esguslizer. It 158 effective oOr 1 the INT o of th
E@ INsOUT swtich, It snou!d be set 30 there is ns sudible lsve
change when switching from E&@ IN tc EE& OUT.
B, EQ IN/OUT SWITCH
Eypasses tne egualizes and filter portionzs of thes 2230, It
allows instant comparisons betweer eguzxiized snd uneguzliized
settings, In the "OUT’ position the sigrna! bypasses the major
portion of the 2230z circuitfy., Al1 that iz jeft in-circait i
the input amplifier and cutput !ine driver ampilifers,
€. HIGH PASS FILTER SWITCH
Switchezs in a3 22hz i8dE/octave high pasz {locw cut) filter into
the signal path. This Zan be extremely useful 1In £liminating
unwanted locw freguency 1nformation §iike room rumblie, stage
noise, etc.) from the signal. It 15 aisoc useful for protecting
low frequency locudspeakers 1n vented (ported) enclosures from
damage due to subsonic energy causing excessive excursicn (cone
travell. This is caused by aDD! ‘irng drive signa!s beiow the
frequency where the box can iocad the s=peaker cone proper |y,
These unwarted very low frequencies waste ampl!ifizr power and
contribute iittle t5 the overall sound gQuality, especially when
they are beiow the tow fregusncy cutcff of the loudspeaker
system.
D, LOW PASS FILTER SWITCH
Switches in am 8KHz B8dB/octave low pass (high cut) fiiser. Use
toc eliminate excessive high end in bright revertsErant roaoms,
When the 2230 is uszed a5 a sophisticated tone contrci, the !ow
pass filter can be used to remove unwanted nigh frequency
information like hiss from an input signal.
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FPONT PANEL CONTPOLS

E. EQUALIZATION CONTROLS

Each of the 27 siide controis sets the leve: of its own frequency
barnd. The 27 bands cover the 40 to 16KHz range at IS0 (Interna-
tional Standards Organization) specified cernter frequencies with
an overall range of 12dE boost or cut.

Because of the nature of the fil!ters sin this and all other equal-
izers, each control predominantly affects the ievel cf 1ts ocwn
freguency band and to & lesser degree, adgacent bands, This
interaction 15 desirakble and 1s enhznced by the Circuit config-
uration udsed in the 2230, The combining action used in the 2230
resuits :n smocther phase and freguency resporse, €specially
betweern bands=.

When eguslizing., 1t 15 gsnerally best o try to keep the cverali
curve (an imaginary 1ine drawn through al: of the EG controls)
centered arcund the centerline of the equalizer slide controls,
This avoids excessive boosts and cuts., which cut down on the
avaliabie rnizadroom,

F. OVERLOAD LED

Monitocrs 211 critica!l peoints within the egualizer for overlioad.
Tr.e threshoid of the clipping indicator 1is approximately 2dE
beizcw clipping. For enhanced visikbility, the LED is ‘peak
stretched” =sc that evern the briefest clipping carn be seen.

G+ PCWERE SWITCH AND LED

The powe- switch turns the unit on and the LED 1indicates the
presenze of power witnin the unit, If it does ot illuminate
wher. the power switch is set to ‘ON’° check " the AC power
connections and fuse.

H. SECURITY COVER ]

A security cover 15 provided to prevent unauthorized tampering
with control settings., It 15 installed Ly removirg the twc upper
screws (one top left, one top right) that hold the egqualizer into
the rack, overlavying the security cover, and replacing the twa
SCcrews, -
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= UNBALANCED CONNMECTION
ut o Fla. \ A

{power amp 2

approx 0dEu) levels

Input impedance 15

15k unkalanced and TP« ) f]——jﬁP —
- il - RiMG & Rl

30k balzanced. _ s Y Y P K
Ezlanced connecticns N
must utilize a tig- BALANCED COMNMECTION
ring-sieeve (2 FiG. '8

circult or stereo) e g, - —~ P

1/4 inch phone plug. F W L . —oRiNG
Urmbalanced SOURCE Q\J \t—-‘—cm_eevt BAL/UNBAL

NPT
CONNECT10NSE mMUsS?T ) ALTERWMATE
gtilize 3 tip-siseve | UNBALANCED CONMECTION

~

or 2 circult
{standard! 1/4 inch
pkone piug, See
figures 14 and 1E
for these hookups.
Scme unbalanced setups may be guieter (less num) using 3n
alternate input hookup, See figure 1C:.
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E. OUTPUT JACK

The 2230 has a floating differentiali{batanced) cutput utilizing
tip-ring-sieeve jack. It may drive alanced or unbatlanced 1gsad
Unbalanced lcads must use a tip-Zieeve plug at the eguallzer =0
A unique floating differential line driver 3allows compatibililiity
with either balanced or unbalanced leoads with no change 1n g3in
or performance, The actua! socurce 1mpedance iz 110 chms, balzn-

ced or unbalanced,. The lcad impedance snculd be no lower than
600 ohms baianced or unbzlanced, 3See figure Z for hochup.
=
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€. FOWER C

Conrmiect the
10 W, TE &
line v&!tag

Feplace the
version onl
S1& 175,

OFL AND LIME FUSE

Z220 tc an AC power sgurce of 110-130VAC, S0-60 Hz,
suntrizs other than the USA cr Canada, observe the
2 jabsl on the rear psarnei.
fuse with: a 17Sma {(175amp! sioc-blc type (120V
¥+, FBussman type MDL 173/1000 230V or Littiefuse
FPepsated fuse blowing 15 38 sign of component failure,
Fefer the unit toc gualified service persaornnel. Export models:

see rear pa

CAUTION:

nel for fuse 1nformatilon.

REFER ALL SERVICING
HIGH VOLTAGE PRESENT

NG USER SERVICEAELE PARTE INEIDE.
TO QUALIFIED SERVICE PERSONNEL.
INSIDE CASE.
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3, SOUND REINFORCEMENT APPLICATIONS

The most common sound reinforcement uses for the Z230 are:
1, egualization of house cr frontal system
2, 2quatlizaticn of monitor or foidback system.

The 2230 should be cornnected between the mixer and the power
amplifier{(s). If there 15 a compressor, 1t should be connezted
after the equalizer.  Effects devices can be connected before or
after the equalizer,

t

n

Detailed equalizaticn of any system without instrumentaticn {(te
equipment) is difficult if nct impossib:e, It is pessible ¢
achieve approximate results withcut the use of instruments. Tre
use of a real time analyzer is strongiy recommended for hest
results with this egualizer.,
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1; /7 An alternate method i5 krnown as feedback or regeneraztive tunin

.

Easicaliy, the sound system is brought to the thrsshold cof fee
Fack and held there, All norma.!y used microphones should be
¥5, place ard orn. The freguency (pitch) of the feedbzckK 15 roted
the corresponding slicer on the egualizer adjusted 1o sttenuate
at the feedback freguency, Move the control just enough t2 CIUse
the feedback toc go awzy, Now increase the gain and repeat ths
process. The trick is in Knowling when to =top. Sensral iy, when
you can get two frequencies to feedback simultarneously. vyou're
!  there. A smooth IookKing curve on the €gualizer cconhntrols may rot
riecessarily be the hbest curve. FRemember; LES3 EQUALIZATICN IS
BETTER.
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; A simple methed for converting pitch to fregquency is v&g'a pia&gf\\
All you have to do is remember that A above middie €7is 440 hz \

{that s why they call it A-440), Moving up an _octave doubles thf///

frequericy and moving down-halves 1t. Now locate the feedback
pitch on the pianc and-make a rcugh guess as to its Frequsnil}/’
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% If you really want to be scientific about it, charts or tabl!
( relating musica! pitch tc frequency are easily found in most

\\mhhhiedia reference books.
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When using a real time analyzer, you have the choice of using
pink noise and a calibrated microphone to adjust the egualizer
for smoothest overall respconse or to =imply use the snalyzer to
tell you which slider to move when doing = feedback tuning. The
best method 1s to use the caiibrated microphone and pink noise
first, then do a feedback turning toc get out the last small peaks.
Having the analyzer connected to the ,system during performance
may help you to spot feedback mocre exsctily when it happens, as 1t
will usuzlily ke the slowest to decav on the analyze~ display.

[f you use the pink noise methcd, remember thzt ruisr flat
frequency resporise from 20 to Z2CKHz 1= rnot rnecessarily what you
really want, Most |lcudspeaker systems sound best when a "house
curve’ or contrclled high freguency rcliioff is introduced. This
should consist of a gentle {approx 3dB/oct) rollioff starting
somewhere between S and 10Khz (=zometimes Known =5 the Boner
Prefzrerice Curve)

It 15 generally preferred to go=s+ver-<try to smooth cut¥ the
major pesks and leave the dips slone. Large amcunts of boost
shocu.d be avoided. Dips in the response m3y he csused by absorp-
tiorr within the rgom and wiiil scak up incredabte amounts cf

power ., Fortunatsly, dips are much less audible than peaks, A
goocd job of system/rocm egualization will prokbably reguire iess
than 64B of equaiilzation at any zirngie freguency if done properiy.

4, FECORDING AFPLICATIORNS

The usual uses for the 2230 in the studio are:
1. control roem monitor equalization
2. scphisticated tone shaping.

Cornect the 2230 between the mixing cornsole outputs and the power
amplifier(s), When using the 2230 for tone control, connect it
in the chann2) or submaster patching loop of the console or
between the conscle and tape machine, It i5 not recommended to
ke cornnected between an instrument and the mixer, urnless the
instrument can produce line level signals (DdEBv or approx .7 V).
It won"t hurt anything to do this, but it may be noisy.

When used for control room meonitor equsiization, use of a real
time analyzer is recommerded. Equalization by ear or other
method does not produce optimum or even near optimum results.
The sonic quality of the finished product is inversely ilinked to
the sound or tonal balance of the monitors, Tooc much bass on the
monitors will produce thin sounding mixes, Excessive high end
will cause dull sounding mixes. Peaks and dips will result in
dips and peaks in the mixes and so on. Again, as in sound :
reinforcement overall flat equalization will not produce optimum
results and the use of a controlled high frequency rolioff (3-
9dB/oct @8Khz) will generally produce the best results. When
your monitors are equalized correctly, your mizes will sound
good on almost anything,




S o INCCASE-QF  DIFFICULTY

A (5 the unit turned on? Is the fuse good?

E. Check control settings, 1 the gain zZontral turned up?

2. Check all cables. 95% of all probiems are caused by bad
cables., Make sure you have inputs and outputs stralght,

D, Bypass the unit by plugging the input and output cables
together, If vou rmow get sound, the equalizer 15
defective.,

E. Wher a1] else fails., take the ZZ30 to am authorized TAPCO
Sservice center or contacst the factory. Ee prepared to

supply the serial rnumber of your unit and proof of purchase.
¥ ¥ CAUTION * 4%

W--HIGH VOLTACGE

TIO
PRESENT INSIDE CASE. EFEE aALL SEEVICING TC QUALIFIED
2 T

PEREONNEL, AUTHORIZED NAHHHuTi CENTER O

e

NO USER SEREVICEAELE PAﬁTS INETDE. CQU
0 O THE FACTORET.

F. For further applicaticons assistance, Wrige S gabl thie
factory. If you write, inctude your phzohne nomber and a
time when you can ke reached st that numbsr.

6. SPECIFICATIONS

TYPE: 172 OCTAVE COMEINING FILTEERE CGRAPHIC EQUALIZER

FREQUENCY RANGE: 40Hz TO 1&Khz

E@ CENTER FREQUENCIES: 40, 50, 6%, 806, 1140, 125, 160, 200, 250,

(HZ) %15, 400, 500, 620, 800. 1K, 1.25K., 1.8K,

Sl Ea Sk 4,13k, 4K, EE, 5.3K, 8K, 10K,
12, 5K, 1&E iZT EANDE ON IS0 CTENTERS)

FHANGE:: 12dB EDOST OR CUT

HIGCH PASS FILTER: -3dB AT 32 HZ, 18d4dE/3CTAVE

LOW PASS FILTER: ~-3dE AT BEHZ, &4E/O0CTAVE

OVERALL GAIN: +1SdE MAX, UNITYT WITH CAIN CONTRCL AT 'CAL"

FREQUENCY EESFONSE: Z0 Hz TO Z0 KHz +1dE WITH ALL SLIDERS CENTERED

DISTORTION: LESS THAN 0,05% THD+NOIEE, 20-20, 000 Hz AT.1

VOLT REMS OUTPUT WITH ALL SLIDEERS CENTERED
LESS THAN 0.03%% SMPTE IM DISTORTION AT 1 VOLT
RMS OUTPUT WITH ALL SLIDERS CENTERED
NOISE (TYPICAL): GREATER THAN -304BYV (20KHz NEW, 600 OHM S50URCE)
CONNECTORS: : 1/4" TIP-RING-SLEEVE PHGNE JACK
INPUT IMPEDANCE: 15K UNEALANCED, 32K BALANCED
QUTPUT IMPEDANCE:- 110 ‘OHMS, EALANCED OF UNEBALANCED

QUTPUT TYPE: FLOATING DIFFERENTIAL. WILL DRIVE EBALANCED OF
UNEALANCED LOADS S

QUTPUT LOAD: £00 OHME MINIMUM

CLIPPING LEVEL: +128dEm INTO 600 ohms, +2JdBY INTO 5000 OHMS OR
CREATER '

SIZE: e e T TR (il

NET WEIGHT: 8 Lb 12 0z

POWER REQUIREMENTS: 110-130 VAC, S0-80HZ; 10W.

ACCESSORIES: SECURITY COVEE (SUPFLIED)

ro
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