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1. OVERVIEW.

1-1. INTRODUCTION.

The SUNN 1220S integrated mixer/amplifier is a twelve channel 200w stereo console
with internal reverb. Requiring only the addition of microphones, speakers and
cables, the 12205 constitutes a complete portable sound reinforcement system which
may be used for live mixing and home recording.

Each channel of the 1220S features an input gain control to provide maximum headroom
and to optimize the signal-to-noise ratio; green and red LED level indicators tc
indicate pre- and post-EQ signal levels; 4-band active equalization; indivicual
effects/reverb and monitor send controls which may be selected to be mre- or post-EQ
and fader via internal jumper comnections; anc pen controls and level faders fou
precise control of the mix.

The 12205 contains two independent 200 watt power amplifiers, each of which has &
10-segment "bar graph" LED output indicator and a peak LED to warn of clipping. The
console also features two 10-band fully combining graphic equalizers with indivicual

+10 dBV and -20 dBV level incicating LEDs. Under normal conditions the signals fed to

#he graphics and power ampl:fiers are controlled by the GEQ/AMP assign switch. In the
1oft "SUB 1/SUB 2" sterec position the equalizers and power amplifiers are driven

Zrom the SUBMASTER 1 and 2 ouiput channels, with the SUB 1 and 2 faders acting as the
stereo output controls. In the right "MAIN/MON" mono position the equalizers and

ncwer amplifiers are driven by the MAIN and MONITOR output channels as in a no-mal
monophonic system. In additicn, both the graphic equalizers and the power amplifiers

can be separately re-patched to any other part of the system using the input/output :
sacks on the rear panel of the 12205. /)

To reduce the possibility of improper operation, the master mixer section of the
1220S incorporates a unicue level warning system- individual +10 dBV indicator LitDs
monitor the submaster 1, submaster 2, main, monitor and effects busses and flash wnen
less than 6 dB of headroom is left on any of these busses.

7/4" phone jacks are provided for all buss inputs and outputs, as well as for the t0
and power amplifier patch points. These allow external signal processing devices and
other mixers to be patched into the 12205, and permits each of the sections (mixer,

" graphic equalizers and power amplifiers) to be used separately. Additional phoro
(RCA) jack outputs ere provided for submasters 1 and 2 and phono jack inputs are
provided for AUX 1 and 2 to allow direct connection to most tape recording equipment.

High reliability and long life are insured by the all-steel chassis construction of
the mixer portion of the 1220S, and the power amplifier enclosure is constructed of
heavy aluminum to minimize heat build-up. This enclosure also isolates the powe- amps
from the sensitive preamp circuitry, minimizing noise and signal interference, and
further ensuring long-term reliability and exceptional performance.

The 12205 has been thoughtfully conceived and carefully engineered to satisfy your
sound reinforcement needs for many years to come.
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1-2-1. PREAMP CHANNEL FEATURES.

Balanced XLR inputs.

1/4" line level inputs.

Input attenuation control.

Normal and clip indicators.

Individual monitor send.

Effects/reverb send.

Left/right pan control.

4-band active equalization.

Channel fader control.

Internal jumpers for selecting pre- or post-EQ and fader operation
for monitor and effects busses, factory wired as follows:
Monitor buss is pre-E{ and pre-fader.

¥ Effects buss is post-Eff and post-fader.

%O W X K XK X X K X

-4

1-2-2. MASTER SECTION FEATURES.
i

¥ Two assignable ten-band graphic egqualizers.

Individual normal and clip indicators Tor sach graphic equalizer.

¥ Tndividual peak indicators for main, Sub 1, Sub 2, master monitor
and effects.

¥ Master reverb level and pan controls.

Two independent auxiliary returns individually pannable to Sub 1

and Sub 2.

Effects and reverb return to monitor.

Master eiffects send and return level ccnirols.

Individual fader controls for Sub 1, uub 2, meritor and main.

Independent graphic EQ inputs and outputs.

Phono plug outputs for Sub 1 and Sub 2, phono plug inputs for Aux 1

and Aux Z.

Internal reverb.

xR OWK X x

A

1-2-3. POWER AMPLIFIER FEATURES.

# Dual 200 watt assignable power amplifiers (main/monitor or sub 1/sub 2).
# Dual output level display indicators.
¥ Independent power amplifier inputs and outputs.

1-3. SYSTEM DESCRIPTION AND BLOCK DIAGRAM.

It is easy to be bewildered by the forest of krnobs on 2 professional mixing console.
However, once you understand the path that a signal takes from input to output it all
becomes quite simple. You may want to refer to the Block Diagram (Figure 1) during
the following description.

The 12205 contains twelve identical preamp channels which are responsible for taking
the input signals, tailoring their frequency response, adjusting their levels,
controlling the amount of reverb that will be added to them and routing them to the
master mixer section. In the master mixer section ths signals are mixed (combined) to
form the stereo, mono and monitor mixes that are then normally passed on through the
graphic equalizers to the power amplifiers that drive the speakers. Auxiliary and
effects inputs in the master mixer section allow external signal processing equipment
to be used with the console, and their effects to be added to the "dry" signals. An

vinternal reverb system allows reverb to be panned between the two submasters and also
" added to the monitor mix. The specific operation of each of the sections, controls,

inputs and outputs of the 12205, along with operating hints, will be discussed in the
following pages.
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1-4. SPECIFICATIONS
12205

JOWER REQUIREMENTS: 120 VAC - 60 Hz Domestic (US, Canada),
10 amp maximum (1200 watts maximum)
240 VAC - 50/60 Hz Export
S amp maximum (1200 watts maximum)

DIMENSIONS:
Height X Width X Depth
g.5m 28.5" 26.25"
3.7 cm 1.2 ecm 10.3 cm
WEIGHT 63 LBS. 28.6 kg
‘ MIXER SECTION
NOISE:

All specifications are maximums.
All are "A" weighted and referenced
to 0 dBV = 1 VRMS.

MICROPHONE PREAMP EQUIVALENT INPUT NOISE:
Source resistance = 150 chms -122 dBy

MASTER MIXER SECTION OUTRPUT NOISE:
Channel faders down, all
others at maximum

Submasters -78 dB
Main - ~70 dB
Monitor -80 dB
NOISE UNDER ACTUAL OPERATING CONDITIONS
All channel GAIN controls
at -10 dB, equalization and
PAN controls at center, faders
at maximum, SUB 1, SUB 2 and
MAIN faders at -10 dB
Submasters -72 dB
Main -72 dB
GEQ/AMP assign switch in
MAIN/MONITOR position,
GEQ sliders in "0 dB" position
AMP 1 QUTPUT (Main) -45 dB
AMP 2 QUTPUT (Mon) -45 dB
SIGNAL TO NOISE RATIO:
Referenced to maximum output
of 10 VRNMS. MAIN QUTPUT +32 dB

SN
SR

Referenced to full output of
200 watts into 4 ohms.
AMP 1 QUTPUT (Main) +73 dB



SPECIFICATIONS (continued)

DISTORTION:
Measured from 20 Hz to 20 kHz,
levels and load conditions as

stated. IMD measured according to
SMPTE standard.

THD IMD
Preamp input to MAIN, MONITOR,
SUBMASTER or EFFECTS OUTPUT,
7 VRMS, 2 K ohm load .04% .04%
Preamp input to EQ 1 or EQ 2
QuTPUT, 7 VRMS, 2 K ohm load .05% .05%
Preamp input to AMP 1 or AMP' 2
OUTPUT, 200 watts, 4 ohm load 0.7% .05%
INPUT IMPEDANCES:
Rll unbzlanced inputs 10 K ohms
A1l balanced inputs 1.2 K ohms
LINE LEVEL QUTPUT IMPEDANCES: 150 ohas
MAXIMUM INPUT LEVELS
Microphone Inputs 0.8 VRMS
Line Inputs 10 VRMS
Aux, Effects Inputs 8 VRMS
Direct Buss Input 10 VRMS
SLEW RATE: R
Main Output 6 volts per microcs:cond

FREQUENCY RESPONSE
From any mixer section input to
any mixer section output +0/-.25 48,
10 Hz tou 40 kHz

GRAPHIC EQUALIZER SECTION

£Q FILTER FREQUENCIES: 32, 63, 125, 250, 500
1K, 2K, 4K, 8K, 16K
Note: The 32 Hz filter is a low pass
shelving filter, the 16 kHz filter is
a high pass shelving filter, and all
others are bandpass filters.

FILTER RANGE: 15 dB3 boost or cut

FREQUENCY RESPONSE:
All sliders in "0 dB" position +0/-3 dB,
5 Hz to 55 kHz

SIGNAL TO NOISE RATIO:

"A" weighted, referenced to full output +107 dB ;)
DISTORTION: ;

THD measured from 20 Hz to 20 kHz

IMD measured according to SMPTE standard THD imD 17

.05% .03%



DISTORTION:
Measured from AMP 1 INPUT to AMP 1
QUTPUT and from AMP 2 INPUT to
AMP 2 OUTPUT, levels and load
conditions as stated.

THD measured from 50 Hz to 20 kHz,

Thomme e el sl L LULILALLIUBIL )

POWER AMPLIFIER SECTION

IMD measured according to SMPTE standard THD IMD
200 watts, 4 ohm load .05% .05%
140 watts, 8 ohm load .05% .05%

FREQUENCY RESPONSE:

SLEW RATE:

DAMPING FACTOR:

+0/-90.25 dB,
20 Hz - 20 k¥z
+0/-3 dB,

2 Hz - 2060 kHz

30V per miconss~ond

20 Hz to 1 kHz, B8 ohm load Greater than 300

INPUT SENSITIVITY:
INPUT IMPEDANCE:

MINIMUM CUTPUT POWER

MiC

o PUSH

®

o

LINE

1

FIGURE 2

1.0 URMS
10 K chms

intc & ohms,

200 watts
ts into 8 ohms

140 wat

2. PREAMP CHANNELS.
2-1. CHANNEL INPUTS.

2-1-1. MIC INPUTS. The 3-pin audio connectors (often cetiled
"XLR" or "Cannon" connectors) on the back panel of the 1220S,
directly behind the preamp channels, are intended for lowv level
balanced input signals from low impedance microphones. Sigral
levels at the MIC INPUTS should not exceed 0.8 VRMS; othevwise,
clipping will occur, as indicated by continuous lighting of the
+8 dBV LED indicators (see Section 2-2-1). Balanced line level
signals may also be patched into the MIC INPUTS provided that the
signal level does not exceed 0.8 VRMS; for higher signal. levels,
an input pad should be used (see Section 9-2).

2-1-2. LINE INPUTS. The 1/4" phone Jjacks directly below the MIC
INPUTS are intended for use with unbalanced high impedance
microphones and with devices whose outputs are at line level,
such as keyboard mixers and synthesizers. A minimum input signal
level of B0 mVRMS at the LINE INPUT is required to achieve +8 dBV
output from the channel, and the maximum permissable LINE INPUT
level is 10 VRMS.



( ) 2-2. PREAMP CHANNEL CONTROLS. The figure on the left shows the

2 S0 location of the preamp channel controls. These controls are
20 @ discussed in the paragraphs below.
B s 2 2-2-1. LED LEVEL INDICATORS. These two LEDs are used in
~:s@‘J conjunction with the GAIN control to achieve the proper operating
IO level in the preamp channel. The green LED will light at an input

signal level of -20 dBV or greater. The red LED will light
whenever the input signal exceeds +8 dBV. When the red LED first
lights, 10 dBV of headroom remains before the +18 dBV clip level
is reached in the channel.

2-2-2. GAIN. The GAIN control adjusts the gain over & range of
35 dB. This control, when used with the two LED indicators,
allows the channel to accept any signal source and achlcve the
maximum signal-to-noise ratio. The GAIN contro. should Le
adjusted so that when the channel is operating. tne coreer. LED is
on and the red LED flashes occasionally curing sigrel nercs. This
edjustment will vary with the type of irpuf sicnsal: ailow more
headroom for transient-related signzls such asz orums thaa for
more constant-level signals like guitars. If the red L& Is on
continuously even when the gain contrel is in ite minimum
position (-55 dB), the input signal level probably excezc: .8
VRMS. In such cases, the signal should be reduced at the source
by turning dewsn the level or by inserting signal attenuat_on pad
between the signal source and the MIC INPUT.

2-2-3. EFF/REV. This control adjusts the level of the sianal
delivered from the channel to the eff/rev buss. All sliunals

present on the eff/rev buss ars combined in the mastes mixer

section (see Section 3) and sent both to the £ ZZTS SEM ~utput

jack and to the internal reverb. The EFFECTS SEND ouiput may be .
used to drive external effects devices such as Tlangers. echo )
units, digital delays and the like. The tFF/RZIV rontiel hss been
factory pre-wired post-£Q/post-fader via internal jumpers: thus,

the eff/rev signal will be affected by the settings o the GAIN
control, the channel equalization controls and the channel fader.
However, it may be rewired to be either pre-EQ/pre-fader or
post-EQ/pre-fader (see Section 11).

2-2-4, MONITOR. The MONITOR control adjusts the level of the
signal sent from the channel to the monitor buss. This allows a
separate mix to be created for stage monitcring. This control has
been factory pre-wired to be pre-EQ/pre-fader; howsver, by
changing the location of internal jumpers the MONITOR control can
be re-wired to be either post-EQ/pre-fader or post-EQ/post-fader
(see Section 11).

su8 1 suB 2

2-2-5. CHANNEL EQUALIZATION. The HI, HI MID, LO MID and LO
controls allow the soundman to modify the spectral (frequency)
content of the input signal as needed.

HI. The HI EQ is a high pass shelving filter with a
low-end roll-off at 8 kHz. It has an adjustment range of 15 dB
cut or boost.
HI MID. The HI MID EQ is a bandpass filter with a center
frequency of 2 kHz, and a control range of 12 dB cut or boost. »
LO MID. The LO MID EQ is a bandpass filter with a center ')
frequency of 500 Hz and a control range of 12 dB cut or boost. o
LO. The LO £Q is a low pass filter with a high end
roll-of f at 125 Hz. It has a control range of 15 dB cut or boost.ga
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2-2-6. PAN. The PAN control allows the signal from the channel to be assigned to
either or both of the submaster busses, SUB 1 and SUB 2. With the control in its
center position (0), the signal is routed equally to the two submaster busses.
Rotating the control to the left (counter-clockwise) causes more of the signal to be
sent to the SUB 1 buss and less to the SUB 2 buss; with the contrel FULLY
counter-clockwise, the entire signal is sent to SUB 1 and none to SUB 2. Likewise,
rotating the control to the right sends more signal to SUB 2 and less to SUB 1; with
the control in its rightmost position the signal is sent entirely to the SUB 2 buss.

In a mono system (with the GEQ/AMP assign switch in the MAIN/MONITOR position) the
PAN controls are generally used to create submixes which allow similar types of
signals (vocals for example) to be turned up and down in the main mix without
disturbing their relative balance. In a stereo system (with the GEQ/AMP assign switch
in the SUB 1/SUB 2 position) the PAN controls are used *o create a stereo "image," or
"panorama® (hence, the term "pan"), spreading the scund spatially from left to right.

2-2-7. CHANNEL FADER. The CHANNEL FPDER contrcls the “zvel of the sigial sent to
the submastesr busses. This control is accuratoly markecs In dB for easy reference in
comparing channel scttings. A recommended starting posii~con for a channel fader is
between -5 and -10 dB. This will provide a good signal-tic-noise ratio while
maintaining enough range for boosting the output level sf a channel when required.

3. MASTER MIXER CONTROLS. Refer to Figure 4 for the locations of each contrel in
the master mixer section; the operation of theze ::ontrols is described in the
following paragraphs.

3-1. GRAPHIC EQUALIZERS.

3-1-1. DESCRIPTION. The 1220S contains two ten-u=nd graphic equalizers, each
consisting of ten active filters spaced at octeve inftcivats. The lowest {requercy
filter is a low pass shelving filter with a high =nd rolli-off at 32 Hz; the highest
frequency filter is a high pass shelving filter with = .zw end roll-off at 6 xHz;
and all others are bandpass filters centered or the T_zguencies indicated below theilr
sliders. Moving the sliders up or down boosts or cuts (-aspectively) the gain at the
indicated frequencies. This z2llows the sound engincer to suppress feedback by
compensating for room resonances in live sound reinfuorcement applications, and to
create unusual tonzl textures in recording applications. The £EQ controls are
accurately scaled in dB to indicate the amount of cut or boost applied at each
frequency.

3-1-2. -20 dBV and +10 dBV LEDs. Level-sensing circuits monitor the outputs of the
Graphic Equalizers and provide a visual indication of signal levels present at those
outputs. Under normal operating conditions the green -20 dBV LED will be lit and the
red +10 dBV LED will be off. (Note: -20 dBV corresponds to a signal level of 0.1 VRMS
and +10 dBV corresponds to 3.163 VRMS.) The power amplifiers in the 1220S reach their
full output when their input signal levels reach 1.0 VRMS; therefore, if the outputs
of the equalizers are driving the inputs of these amplifiers (as they do under normal
conditions) and the red +10.dBV LEDs light, the power amps are being driven into
clipping. This can cause speaker damage and should be avoided.

Although the equalizers are prepatched to the submaster outputs or the main and

monitor outputs (depending upon the setting of the GEQ/AMP assign switch) and to the

two internal power amplifiers, back panel jacks allow the equalizers to be

disconnected from their normal signal source and destination (see Sections 3-1-3 and

10) and used separately with external equipment. In such cases it may be permissable

for signal levels to cause the red LED to light occasionally (for example, when

driving power amplifiers that have their input sensitivity controls turned down).

However, the level at which this LED comes on 1is only 6 dB below the clipping

threshold of the equalizer, and does warn of low headroom and potential distortion

within the equalizer itself. \[7



3-1-3. NORMAL ASSIGNMENT OF EQUALIZERS. Unless averridden

sttt by the use of the EQUALIZER IN back panel jacks (see Section
— S 10), the two equalizers receive their input signals directly

POWER sup 2

from the master mixer section of the 12205, and deliver
their output signals directly to the internal power amps.
The GEQ/AMP ASSIGN switch determines whether the EQ inp
signals come from the submasters or from the main and
monitor sections of the board, as follows:

y
i
L1

'Y

GEQ ASSIGN SIGNAL SOURCE
SWITCH POSITION EQUALIZER 1 EQUALTZER 2

vy

i2eomoweey

“
Lol H &3 125 10 500 "w ™ an [ L3 LTS

L Left (SUB1/SUB2) SUB 1 sug 2
GRAPHIC ~EQUALIZER 1 Right (MAIN/MON) MAIN MONITOR

'Y

The outputs of Graphic Equalizers 1 and 2 are normally
assioned ‘o Power Amps 1 and 2, respectively; however, the
normal patch may be overridden through the use =t the PCWER
RN? T ;ocks on the back panel of the 12205 (sce Secticr
1Q).

T
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GRAPHIC EQUALIZER 2 3-2. AUX RETURN LEVEL CONTROLS 1 and 2. These controle
T . . adjust the overall level of the signals sent to the

@ @ ;@; submastor busses from the AUX INPUT jacks (sec Section 4-2).

e e e 3-3. AUX PAN CONTROLS 1 and 2. AUX INPUT sigrals may be
assigned to the two submaster busses in varying degrees,

AN 3 A DA | AL | deperding upon the setting of these contznls  Witn an AUX
@ @ @ 28N conircl all of the way to the left, its entire signa:

e tue 2 e tue . - . -

- a'g \

oo - s s will go to the submaster 1 buss, and with the control in-**s
REVERB 03 bmie sl . . o .
| aux Return oz sesar| EFFECTS |_MONITOR cightmost position the signal is assigned entizely to th
. R R e e submaster 2 buss; between these two extremes, the signal may

be assigred in any proportion to both submaster busses. ulith
“he AUX PAN control in its center position (0), the signal
will apoear equally on both busses.

3-4. REVERB LEVEL. This control determines how much of the
signal from the reverb system is added to the submaster
busses.

3-5. REVERB PAN. This control determines the proportion of
reverb signal reaching each of the two submaster busses.
With the control all of the way to the left, thc entire
reverb signal will go to the submaster 1 buss, and with the
control all of the way to the right the signal is assignec
entirely to the submaster 2 buss; between these two
extremes, the signal may be assigned in-any proportion to
both submaster busses. With the REVERB PAN control in its
center position (0), the signal will appear equally on both
busses.

suUB 1 sUB 2 | L MAIN lMONlTORJ

FIGURE &4

3-6. EFFECTS RETURN. This control -determines how much of the signal from the
EFFECTS RETURN jack is sent to the mono main buss.

3-7. EFFECTS SEND and +10 dBV LED. The EFFECTS SEND control adjusts the level of
the signal sent from the effects buss to the EFFECTS SEND jack on the back pane Y he
red +10 dBV LED indicates when signal levels approach the clipping threshold of the
effects send amplifier; when the LED first lights, 6 dB of headroom remains before
clipping distortion occurs.

[



If the +1C dBV LED comes on even when the EFFECTS SEND control has been turned doun,
then the effects buss buffer, which has a fixed gain, is being overloaded. This
occurs when too many EFF/REV controls on the preamp channels are turned up at once.
To correct the problem, turn down each of the EFF/REV controls by an equal amount and
turn up the EFFECTS SEND control; this will produce the same mix and the same overall
signal level on the effects buss, but will eliminate the overload condition.

3-8. MONITOR EFFECTS RETURN. This control determines how much of the signal from
the EFFECTS RETURN jack is added to the monitor buss. This control is independent of
the EFFECTS RETURN control; that is, adjusting the EFFECTS RETURN control will not
alter the level of the effects return signal being sent to the monitor buss.

3-9. [MONITOR REVERB RETURN. This control determines how much of the signal from the
reverb system is added to the monitor buss. This control is independent of the REVERB
LEVEL control; that is, adjusting the REVERB LEVEL control will not affect the amount
of reverb signal being added to the monitor buss.

3-10. GEQ/AMP ASSIGN SWITCH. The position of this slide switch determines whether
the 12205 will be used zs a stereoc or 2 morio board. With the switch in the SU8 1/SUB
2 (left) position, the bcard operates as a stereo console; the sianels from the SUBS
1 and 2 go to Graphic Equalizers 1 and 2 and f-om there to Power Amplifiers 1 and 2;
the SUB 1 and SUB 2 faders then become the main sterec cutput faders. With the switch
in the MAIN/MON (right) position, the signal from the mono main output channel is
routed through Graphic Equalizer 1 to Power Amp 1, and the output from the monitor
output channel is routed through Graphic Equalizer 2 to Power Amp 2; the MAIN fader
then becomes the master level control.for “he main mix and the MONITOR fader is the
master level control for the monitor mix.

3-11. SUB 1 anc 5UB 2 LEVEL FADERS and +10 dBY LEDs. The SUB 1 and SUB 2 taders are

the master faders for the submaster 1 and submaster 2 mixes. These faders control

the signal levels present at the SUB 1 and SUS 2 BUSS OUTPUTS and the SUB 1 and SUB 2

~ RECORD GUTPUTS. They also determine the relative balance between the sub 1 and sub 2
signals in the final mcro main mix. If the GEQ/AMP ASSIGN switch is in the SUB 1/suB
2 positicn, the two submasters are patched to the inputs of Graphic Equalizers 1 and
2, and become the left and right master level controls of the stereo sound
reinforcement system. They are also the lef: and right master level controls when the
board is used in stereo recording applications.

The red +10 dBV LEDs associated with the SUB 1 and SUB 2 faders indicate when signal
levels approach the clipping threshold of the submaster summing amplifiers; when the
LED first lights, 6 dB of headroom remains before clipping distortion occurs.
Continuous lighting of the LED generally indicates that clipping is taking place
within the submaster amplifier itself. Clipping degrades the quality of the sound and
may result in loudspeaker damage.

3-12. MAIN LEVEL FADER and +10 dBY LED. This is the master level control for the
mono main mix on the 1220S. It determines the level of the signal present at the MAIN
QUTPUT jack, and when the GEQ/AMP ASSIGN switch is in the MAIN/MON position, the MAIN
fader also controls the signal level sent to Graphic Equalizer 1 and Power Amp 1.

The red +10 dBV LED associated with the MAIN level fader indicates when the mono main
signal is within 6 dB of .the clipping threshold of the main ocutput stage; when this
LED remains on continuously, it is probable that clipping distortion-is occuring in
the ‘main output stage.

3-13. MONITOR LEVEL FADER and +10 dBV LED. The MONITOR level fader is the master
flevel control for the monitor mix on the 1220S. It determines the level of the signal
~ present at the MONITOR OUTPUT jack, and when the GEQ/AMP ASSIGN switch is in the
MAIN/MON position, the MONITOR fader also controls the signal level sent to Graphic
Equalizer 2 and Power Amp 2.
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_ The red +10 dBV LED associated with the MONITOR level fader indicates when the
monitor signal is within 6 dB of the clipping threshold of the monitor ogtpu? stage;
when this LED lights continuously, clipping distortion is probably occuring in the

monitor output stage.

4. MASTER MIXER SECTION INPUTS AND OUTPUTS. The rear panel of the 122085 c?ntains a
group’ of jacks which permit access to all signal busses, graph%c equa%izer inputs and
outputs and power amp inputs. These jacks allow any of the basic §ect}ons of the
1220S to be used individually, or to be repatched into the 1220S in different ways,
greatly increasing the flexibility of the mixing console. The following par§graphs
describe the function of each of these jacks. For more information on patching, see
Section 10.
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NOTEZ: Unless otherwise noted, all master mixer section input and output Gaciis are
1/4% phone jacks. All inputs have a 10 K ohm impedance and all outputs nava a 150 ohm
impedance.

4-1. DIRECT BUSS ACCESS.

4-1-1. 5UB 1 and SUB 2 INPUTS. These line level inputs provide direct zccess to the
SUB 1 and SUB 2 audio busses. Signals patched intoc the SUB 1 anc 5UB 2 INPUTS mix
with other signals present on the submaster 1 and submaster 2 busses in the subs 1
and 2 mixing amplifiers. The SUB 1 and SUB 2 INPUTS are generally used o patch
another mixer into the 1220S.

4-1-2. MAIN INPUT. This line level input provides direct access to the mono main
output channel. Any signal patched into this jack is mixed with the outputs of SUBS 1
and 2 and the effects return signal to form a final mono mix. The MAIN INPUT is
generally used for patching another mixer into the 1220S. '

4-1-3. MONITOR INPUT. This line level input provides direct access to the monitor
buss. Signals present on this buss are combined in the monitor output channel to form
the final monitor mix. The MONITOR INPUT is generally used for patching ancther mixer
into the 12205.

4-2, AUX 1 and AUX 2 INPUTS. The lipe level AUX 1 and AUX 2 INPUTS each consist of
a 1/4" phone jack and an RCA phono jack wired in parallel. The 1/4" and RCA jacks are
interchangeable in function, and ordinarily only one of them would be used at a time.
Any signal present at either of these jacks is sent to the AUX 1 (AUX 2) return
amplifier and from there to the SUB 1 and SUB 2 busses by way of the AUX 1 (AUX 2)
level control and the AUX 1 (AUX 2) pan control. The AUX 1 and AUX 2 INPUTS may be
used as effects returns, or as tape recorder inputs for providing background music
during breaks in the performance. They may also be used as independent input channels
for line level signals, although of course the auxiliary input channels lack the

equalization, level sensing and monitor, reverb and auxiliary sends available on the
preamp channels.

‘:o/ @ @ FIGURE 5
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It is possible to connect equipment to both the RCA and 1/4" jacks at the same time,
provided that the output impedances of the two pieces of equipment are low (150 ohms
or lower- see the owner's manuals for-information on the output impedances of
equipment used in this way) and that only one piece of equipment is used at any one
time. Thus, you may use the 1/4" jack as an effects return during the performance,
and the RCA jack as a tape input during breaks, without disconnecting either unit.
You will, however, experience some attenuation of the signal levels from the two
pieces of equipment when doing this.

4-3, EFFECTS SEND AND RETURN.

4-3-1. EFFECTS SEND. Signals present on the effects buss are mixed in the
effects/reverb summing amplifier, and this mix is sent both to the reverl driver and
to the effects output amplifier. Thus the mix created by the settings of the EFF/REV
level controls on each of the preamp channels is present at the EFFECTS SEND jack.
The overall level at this output is determined by the master mixer section EFFECTS
LEVEL control. This output may be used to drive external effects (echc units, phase
shifters, flangers, digital delays, etc.). The return signal from the etfect may be
routed either to an EFFECTS RETURN, AUX RETURN, or to a preamp channel LINE INPUT.
Use of a preamp channel as a return gives you the ability to shape the frequency
response of the signal; however, care must be taken to insure that the EFF/REV
control on that channel is turned all the way down- otherwise a feedback loop will
exist which could cause cscillation and possible damage to speakers.

4-3-2. EFFECTS RETURN. As its name implies, this input is generally used as a
return from an external signal processing device (flanger, phase shivier. etc.).
Signals present at this input are routed to the mono main buss oy way of the EFFECTS
RETURN level control, and to the monitor buss by way of the MONITOR EFFECTS RETURN
level control. The two level controls operate independently. in emergencies, it is
possible to use the EFFECTS RETURN as a line level preamp channel, although it lacks
the equalization, submaster and effects sends available on the preamp channels.

4-4. BUSS DUTPUTS.

4-4-1, SUB 1 AND SUB 2 OUTPUTS. Signals present on the submaster 1 buss are mixed
in the sub 1 amplifier and routed to the SUB 1 OUTPUT. Similarly, signals present on
the submaster 2 buss are mixed in the sub 2 amplifier and routed to the SUB 2 OUTPUT.
The signal levels at the SUB 1 and SUB 2 CUTPUTS are determined by the positions of
the SUB 1 and SUB 2 faders, respectively.

4-4-2. MAIN OUTPUT. The submaster 1 and 2 mixes are combined with the effects
return signal and any signal present at the MAIN INPUT jack to form a final composite
mong mix. The balance of the sub 1, sub 2 and effects return signals in the final mix
is determined by the settings of the SUB 1 and SUB 2 faders and the EFFECTS RETURN
level control, respectively. The overall level of the mix is controlled by the MAIN
fader.

4-4-3. MONITOR OUTPUT. Signals present on the monitor buss are combined in the
monitor amplifier and sent tc the MONITOR OUTPUT Jjack. The signal level present at
this output is determined by the MONITOR LEVEL control.

4-5. SUBS 1 and 2 RECORD OUTPUTS. The same signals -present at the SUBS 1 and 2
OUTPUTS are also present at the SUBS 1 and 2 RECORD OUTPUTS (see paragraph 4-4-1).
Most tape decks use RCA jacks; for this reason the RECORD OUTPUTS of the 1220S are
also RCA style jacks. If your tape deck has a "LINE INPUT,"™ it should be used, since
the SUBS 1 and 2 RECORD OUTPUTS are at line level.

The SUBS 1 and 2 OUTPUTS may be used at the same time as the SUBS 1 and 2 RECORD
DUTPUTS.



4-6.

4-6-1.,

GRAPHIC EQUALIZER INPUTS AND OUTPUTS.

GEQ 1 and GEQ 2 INPUTS,

The two graphic equalizers on the 1220S are

prepatched, as explained in Section 3-1-3. However, the GEQ 1 and 2 INPUTS allow this

"normalized" patch to be defeated; inserting a 1/4"

phone plug into the GEQ 1 (or GEQ

2) INPUT disconnects the equalizer from the signal selected by the GEQ/AMP assign
switch, and instead connects it to any signal carried by the phone plug. This allouws
the equalizer to be patched to gther 1220S outputs or to other pieces of audio
equipment.

4-6-2,

GEQ 1 and GEQ 2 OUTPUTS.
GEQ 1 OUTPUT jack,

OUTPUT jack. Insert
path. These jacks are useful for
post-equalizer recording,

The output of Graphic Equalizer 1 is present at the

and the output of Graphic Equalizer 2 is present at the GEQ 2
ing a plug into these

jacks does not interrupt the normal signal
patching more power amplifiers into the system, for
and for inserting signal processing equipment (limiters,

parametric equalizers and the like) between the equalizers and the power amplifiers
(see the section on patching, Section 10). '
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5.2,

5. POWER AMPLIFIERS.

5-1. AMP t and AMP 2 INPUTS. Under normal circumstances, Power
Rmp 1 receives its input from Graphic Equalizer 1 and Power Amp 2
receives its input from Graphic Equalizer 2. However, by
inserting a 1/4" phone plug into the AMP 1 or AMP 2 INPUT jack,
the normal signal path is broken and any signal carried bty the
phone plug becomes the power amplifier's input. This allows the
power amplifier to be used independently from the rest of the
1220S. Possible uses of this feature include using both power
amps for the main PA, and using an auxiliary amplifier for the
monitors; using both power amps on the monitaer system; or using
AMPS 1 and 2 as the two power amplifiers in a biamped system
(uhich would require the addition of an external Crossover).
These possibilities are detailed in Section 10.

AMP 1 and AMP 2 OUTPUTS. These are the speaker outputs for
Power Amps 1 and 2. Each power amp is capable of providing 200
watts irto a 4 ghm load. Do not connect loads with impedances
lower than 4 ohms to either AMP 1 or AMP 2 GUTPUT, as this may
result in amplifier overheating. (See Section 9-5-2 for
information on computing load impedances). In addition, be sure
that the speaker cable you use is of adequate gauge; otherwise,
power will be lost in the wire instead of being delivered ta the

speakﬁr, and the damping factor will be impaired (see Section
8-5-2).

POWER OUTPUT DISPLAYS.

POWER POWER
AMP 1 AMP 2
FIGURE &
5-3.
5-3-1

. BARGRAPH LED DISPLAYS.

The two ten-segment "bargraph® LED displays in the

upper right corner of the 12205 indicate the signal level present at the output gacks
of the two amplifiers. They are accurately calibrated in d8 in 3 d8 steps; lighting
of the "0 dB" LED indicates full power output at 4 ohms (200 watts), and every
decrease of 6 dB on the displays corresponds to a halving of output power.

5-3-2.

PEAK LEDs.

The PEAK LEDs are driven by circuitry which senses distortion in

the power amplifiers. If all of the LEDs on a bargraph display are lit and its PEAK
LED comes on, the power amp is being driven into clipping. Clipping causes the sound
to be distorted and excessive clipping can damage loudspeakers; to avoid clipping,
reduce the signal level to the power amp.

(




If the bargraph LEDs are not on, but the PEAK LED is 1lit, there is a problem with the
load connected to the output of the power amp- most likely the speaker cord or the
speaker is shorted- repair or replace defective cords and speakers.

6. POWER SWITCH AND CIRCUIT BREAKER.

6-1. POWER SWITCH. AC POWER to the 1220S is turned on and off by a lighted rocker

switch located on the power -amp enclosure on the rear of the chassis. If you have any
external signal processing devices patched to the 1220S, turn them on first to avoid
pops in the loudspeakers. Also, when you turn on the 1220S, make sure that the main
faders are down- this eliminates the risk of the system immediately feeding back when
it is turned on, and also minimizes turn-on pops.

6-2. CIRCUIT BREAKER. The circuit breaker is located immediately below the POWER
switch. If the circuit breaker opens once, push it in to restore power. However, if
it quickly opens again, check all imputs and outputs to make certain that they are
correctly connected before resetting the breaker. If it continues to blow, refer the
problem to authorized service personnel.

7. LIVE PA SETUP. Figure 6 illustrates a typical setup of the 1220S for monophonic
- live sound reinforcement; for an illustration of a typical stereo setup, see Figure
7.
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Main / Mon Position

7-1. MONO PA. To use the 1220S in mono, place the GEQ/AMP assign switch in the
MAIN/MON (right) position, connect the main PA loudspeakers to the two POWER AMP 1
output jacks, and the monitor speakers to the POWER AMP 2 output Jjacks. Other inputs
and outputs are connected as described in the following paragraphs.
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7-1-1. CHANNEL INPUTS. Connect all low impedance microphones to the MIC INPUTS.
LINE inputs may be used with high impedance microphones and line level signals. If
the mixer is more than 25 feet from the stage, only low impedance balanced
microphones should be used- this helps to prevent noise from external sources from
entering the sound system through the microphone cables. The use of an audic snake is
recommended when the mixing board is operated away from the stage.

7-1-2. MAIN PA SOUND SYSTEM. The main PR system is responsible for producing the
sound heard by the audience. In this example, the main PA is monophonic; the main
output channel is internally patched to Graphic Equalizer 1 and Power Amp 1, and the
main PA loudspeakers are connected to the AMP 1 output. The channel faders acdjust the
signal level sent from the channels to the submaster busses. Typically, one submaster
(suB 1 for example) is dedicated to the vocal mix and the other (SUB 2) is dedicated
to the instrument mix. The two submaster faders control the balance of the luwo
submixesin the main mix, and the MAIN fader adjusts the overall level of the main
sound system. Graphic Equalizer 1 is used to tailor the sound of the svstem *o the
room and to control acoustic feedback (see Section 9-3).

7-1-3. MONITOR SYSTEM. The MONITOR system provides the the performers with a
separate mix which allows them to hear themselves properly. With the GEQ/AMP ASSIGN
switch in the MAIN/MON position the monitor output chanmel is internally patched to
Graphic Equalizer 2 and Power Amp 2. The output of the power amplifier is then
connected to the monitor speskers. The total impedance of the monitor speakers should
not be lower than 4 ohms (see Sections 5-2 and 9-5-2). The monitor mix is determined
by the settings of the channel MONITOR controls, and the MONITOR fader in the master
mixer section controls the overall monitor level. Graphic Equalizer 2 is used to
prevent acoustic feedback and to create the clearest possible monitor sound on stage.

7-1-4. TAPE RECORDER INPUT PATCHING USING THE AUX INPUTS. The AUX RECORB INPUT
jacks 1 & 2 provide input access to the submaster 1 and 2 busses. In many
performances a band will play program music from a tape recorder through the MAIN PA
system during breaks. The AUX RECORD INPUT jacks in this example are used as tape
recorder inputs. These are RCA jacks- the same style used on most recording
equipment. Set the AUX 1 PAN control to the far left (wihch assigns that inmput to Sub
1) and the AUX 2 PAN control to the far right (Sub 2); this allows the SUB 1 and 2
faders to act as balance controls for the tape recorder output. Use the AUX RETURN
LEVEL controls and tape output level cortrols to achieve the desired sound level.

7-1-5. .ACCESSORY PATCHING USING THE EFFECTS SEND & EFFECTS RETURN. The mix created
by teh settings of the channel EFF/REV controls appears at the EFFECTS SEND output
jack; this same mix is also sent to the reverb system. By patching from this output
to the input of an external effects device (for example, a flanger, phase shifter,
echo unit or digital delay), and returning the output of the effect to the EFFECTS:
RETURN jack, external effects may be added both to the monitor mix and to the main
mix. The EFFECTS SEND control adjusts the level of the signal sent to the effect, and

the EFFECTS RETURN knob controls how much of the effect is added to the main mix. The -

MONITOR EFFECTS RETURN control determines the level of the effect in the monitor mix.

The same mix present at the EFFECTS SEND jack also drives the internal reverb of the:
1220S. Thus, both the external effect and the reverb may be used simultaneously, and
their return levels controlled independently.

)



7-2. STERED PA. With the GEQ/AMP ASSIGN switch in the SUB 1/SUB 2 (left) position,
the 1220S may be used as a stereo PA system. Connect the main PR speakers to the
POWER AMP 1 and 2 output jacks, as illustrated in Figure 7.
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7-2-1. CHANNEL INPUTS. Channel inputs are used in the same manner regardless of
whether the 1220S is used in mono or in stereo; see Section 7-1-1.

7-2-2. MAIN PA SOUND SYSTEM. With the board in its stereo configuration, the
Submaster 1 and 2 output channels are internally patched to Graphic Equalizers 1 and
2 and Power Amplifiers 1 and 2. The output of Power Amp 1 then becomes the left main
output to the speakers and the output of Power Amp 2 becomes the right main speaker
output. The preamp channel PAN controls determine the proportion of each channel's
output appearing on the two submaster busses, thus .determining where in the. room the
sounds seem to be originating. (It is generally best to make the."panned" locations
correspond to the actual locations of the performers.) The channel faders control the
total signal level sent from the channel to the two submaster busses, and the SUB 1
and SUB 2 faders determine the overall volume of the main PA system. Use the two
graphic equalizers to obtain the clearest possible sound from the system and to
control acoustic feedback (see Section 9-3 for tips on using the equalizers).

7-2-3. MONITOR SYSTEM. Since both of the graphic EQs and both of the power
amplifiers in the 1220S are used for the main outputs when the console is in the
stereo mode, the monitor system must employ a separate equalizer (not absolutely
necessary, but very highly recommended) and power amp. An excellent choice would be a
SUNN SGA 107 or SGA 310 Graphic Amplifier which contains both an equalizer and a
power amp in a single package. Another possibility would be a SUNN 4120 Dual 10-band
Graphic Equalizer and an SA 10, 11, 20 or 21 Power Amplifier. Using unbalanced
shielded cables with 1/4" plugs, patch from the MONITOR BUSS OUTPUT to the input of

) the external equalizer, and from the output of that equalizer to the input of the

7 power amplifier. The output of the amp is then connected to the monitor speakers. The
MONITOR fader then controls the overall volume of the stage monitors.



7-2-4. TAPE RECORDER INPUTS. The AUX RECORD INPUT jacks 1 and 2 (the RCA jacks) may
be used in the stereo PA mode in the same way as in the mono setup (see Paragraph D
of Section 7-1-1).

7-2-5. ACCESSORY PATCHING USING THE EFFECTS SEND AND AUX 1 AND 2 INPUTS. As

- described in Section 7-1-5, the EFFECTS SEND jack provides a convenient output to (
drive external effects devices. In that (mono) setup, the EFFECTS RETURN jack was '

recommended as the pathway for mixing the processed signal back into the 1220S.

However, the EFFECTS RETURN only routes the signal to the monitor buss and to the

mono main buss; in the stereo mode the signal must be returned to the submaster

busses. This is most easily done using the AUX 1 and 2 inputs; the AUX RETURN LEVEL

control then adjusts the overall level of the effect returned to the submaster busses

and the AUX RETURN PAN control determines the proportion of the signal returned to

each of the submaster busses. If you have used the RCA AUX 1 and 2 INPUTS as your

tape deck input, the AUX RETURN LEVEL and PAN controls will affect the level and

stereo image of both the tape deck and the effect. Since the two should not be used

simultaneously, this should not be a problem (see Section 4-2).

If you have any unused preamp channels, these may be used as effects returns or as
tape deck inputs, eliminating any potential conflicts. However, uwhenever a preamp
channel is used as an effects return, BE SURE TO AVOID ACCIDENTAL FEEDBACK LOOPS (see
Section 10-2).

8. RECORDING WITH THE 1220S. The SUNN 1220S consoles were designed primarily for
live sound reinforcement applications. However, many of the features of the 1220S
that make it excellent for PA also aid in making stereo recordings. How you set up
the 1220S for recording depends upon whether you are doing a "recording session® and
using the 1220S solely as the recording console, or you are using the 1220S for your
PA system and recording the live performance.

B8-1. USING THE 12205 AS A RECORDING CONSOLE. To use your 1220S as a dedicated
recording console, connect microphones, direct sends from keyboards, etc., to the
preamp channel inputs as you ordinarily would; put the GEQ/AMP assign switch in the
left (SUB 1/SUB 2) position; and connect a pair of shielded cables from the GEQ 1 and
GEQ 2 output jacks on the back of the 1220S to the LINE IN jacks on any standard tape
deck (you will probably need a phone-to-RCA adapter as most tape decks use RCA
(phonog jacks). In this configuration, the graphic equalizer can be used to equalize
the tape recording. If you do not wish to use the egualizers in the recording, patch
from the RCA (phono) SUB 1 and SUB 2 RECORD OUT jacks to the tape deck LINE INPUTS.
By connecting loudspeakers to the POWER AMP_ 1 and POWER AMP 2 outputs you can monitor
the signals that are being recorded. The SUB 1 and SUB 2 faders control the level of
signal being sent to the tape deck- further adjustment is usually available via the
tape deck's level controls.

For playback, two options are available: patch from the LINE OUTPUT of the tape deck
either to the RCA-style AUX 1 and AUX.2 INPUT jacks or to the LINE input jacks of two
unused preamp channels. In both cases a loop will exist between the output of the
tape deck and its input, since the tape deck output will appear on the Submaster 1
and 2 busses, which are in turn patched to the input of the deck; this will create an
echo effect on the recording unless you turn down the AUX RETURN LEVEL controls (if
you are using the AUX 1 and 2 INPUTS for the tape deck return) or the appropriate
channel faders (when you employ a preamp channel for the tape deck return) when you
are actuzlly recording.

8-2. RECORDING DURING A LIVE PERFORMANCE. Many groups wish to make recordings of N
their live performances through their sound system. In such cases, the graphic . %
equalizers would be dedicated to tuning the system to the room; since most rooms are e
far from ideal, recordings made from the equalizer outputs are likely to sound

unnatural. In addition, if the GEQ/AMP assign switch is in the MAIN/MON position, the



" equalizers will be connected to the mono main and monitor outputs, and will thus not
be suitable for stereo recording. For these reasons, the signals routed to the tape
deck should be taken prior to the graphic equalizers. To do this, run shielded cables
from the RCA-style (phono) SUB 1 and SUB 2 RECORD OUTPUT jacks on the back of the
1220S to the LINE IN jacks on any standard tape deck. Adjust the level controls on

smthe tape deck to provide adequate headroom and minimum noise on the recording.

3. OPERATING HINTS.

g-1. INITIAL SETUP RECOMMENDATIONS. UWhen you first set up the sound. system, initial
settings are critical for arriving at a satisfactory mix quickly. Often, to the
distress of many soundmen, the show must begin without a preliminary sound check at
all. The following recommendations should help to alleviate some of the soundman's
headaches.

9-1-1. GAIN CONTROLS. Try GAIN settings at approximately -20 dB (straight up). On
some drum mics, guitar amp mics and other high level signal sources, start with the
GAIN control set 15 to 25 dB8 lower than this (-35 dB to -45 dB on the dial). Be ready
to adjust the GAINS quickly, since without proper’ gain adjustment the rest of the mix
cannot correct for the error. Also, start with relatively low GAIN settings, since
any boosting of the EQ section of the preamp channels will tend to boost the channel
toward clipping.

g-1-2. MONITOR CONTROLS. Most groups like to hear their voices in the monitors;
some also like to hear certain instruments as well (bass drum, bass guitar, and so
forth). A good initial MONITOR control setting is 5, or again, straight up. Assuming
you have already properly adjusted each channel's GAIN controls, the levels appearing
in the monitor mix should be fairly well matched. Further adjustments can be made as
needed.

-1-3. CHANNEL EQUALIZATION., For starters, most vocal, keyboard and other
full-range signals are best left flat (controls at 0, or straight up). For signals
having a great deal of low frequency content, such as drums and bass guitars, the LO
and LO MID controls should initially be backed off slightly (rotated to the left)
from the O position to reduce boominess. Naturally, all of the equalization settings
should be set to achieve the most pleasing sounds, but the settings listed above
should help in achieving good results quickly. In general, it is best to avoid
extreme settings, as such settings tend to cause the sound to be unnatural.

9-1-4. CHANNEL FADERS. A good nominal channel fader setting is around -5 dB, or
about two-thirds of the way up; this allows the channel output to be boosted if
necessary, and provides a good signal-to-noise ratic in the system. Adjust the input
gain control so that the channel fader may be run at this setting.

9-1-5. GRAPHIC EQUALIZERS. Start out with the equalizers set "flat" (0 dB); the
slide controls have a center detent that makes them easy to set in this position. The
32 Hz and 64 Hz controls may be set initially 3 to 6 dB below the center position,
since excessive low frequencies rob power from the rest of the system and low-end -
feedback can damage loudspeakers. Section 9-3 gives hints on making further
adjustments to the equalizers.

9-1-6. MASTER MIXER FADERS. The SUB 1, SUB 2, MAIN ahd MONITOR faders should
initially be all of the way down. The MAIN fader should then be moved up slightly (to
-30 dB, for example) and the SUB 1 and SUB 2 faders moved up until the +10 dB LEDs
above the SUB 1 and 2 faders begin to flash occasionally on signal peaks. The MAIN
;Zader may then be adjusted to bring the volume of the system up to the desired level.
AKeadjust the faders as necessary to achieve the 5UB 1/SUB 2 balance and overall level
required.

The MONITOR fader should be moved up CAUTIOUSLY until the stage monitor volume is at
_ a satisfactory level- be very sensitive to possible acoustic feedback.
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g-2. CHANNEL OVERLOAD AND INPUT PADS. Each channel of the 12205 ﬁas a level
sensing circuit that monitors three stages of amplification: the microphone pre-amp,
the line amp, and the EQ circuitry. The green -20 dBV LED indicates normal operating
level, and the red +8 dBV LED indicates that overload is imminent or actually
occurring, resulting in hard clipping in the op-amps. If the red‘LED‘flashes
frequently, reduce setting of the GAIN control. This cuts the gain of the channel at
the input summing stage, which is the most likely overload point. If the red LED
still flashes frequently, turn the preamp's EQ controls back to "O". If the red LED
still refuses to go away, then the microphone preamp is overloading. Pull the GAIN
down to -55, and add a 30 dB pad in series with the MIC input. It's nat a bad idea
to carry several of these pads around with you. A 30 dB pad can be @ade‘by using a
Switchcraft connector (part #S3FM) with the resistor network shown in Figure 8.
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FIGURE S

9-3. USING THE GRAPHIC EQUALIZERS TO ELIMINATE ACOUSTIC FEEDBACK.

9-3-1. THE CAUSE OF ACOUSTIC FEEDBACK. Acoustic feedback in a sound system is the
result of coupling betueen the speakers and microphones. The microphones will always .
pick up a certain amount of signal from the speakers; how much they pick up will
depend on the room acoustics, the frequency response of the microphones and speakers
and the mic and speaker placement. If the received signal is amplified enough (in the
mixer and power amplifier) the speakers will continue to produce the signal, and the
characteristic howl of acoustic feedback will begin. This feedback will occur at the
frequency which receives the largest amount of gain from the sound system (including
the roomg. If the signal can be attenuated at that frequency, more gain can be added
to the rest of the signal frequencies before feedback occurs. This is ‘the primary
role of an equalizer in a sound system.

9-3-2. TYPICAL PROCEDURE FOR ROOM EQUALIZATION.

1. Set up your entire sound system the way it will be used. Include all
auxiliary equipment and adjust it the way you would normally use it. If feedback
occurs during set up, reduce the gain of the mixer output controls (if you are in the
mono mode, this will be the MAIN and MONITOR level control, and if you are in the
stereo mode, the SUBS 1 and 2 controls should be brought down). Follow the procedure
outlined in the paragraphs below- first for one output channel, and then for the
other.

2. Set the controls on the graphic equalizers to the "flat" position, indicated
as "0 dB" on the panel.

D

sound system is on the threshold of feedback- a ringing sound will occur when you tap'.
on the microphones.

3. Slowly increase the output level (using the appropriate fader) until the (&k

)



4, Slouwly attenuate the Equalizer control which has the greatest effect on
reducing the ringing. This will take some trial and error- the first ringing usually
occurs between 1 kHz and 4 kHz. Continue until the ringing has stopped.

5. Again, slowly increase the output level control until the system is on the
verge of feeding back. Adjust the equalizer to remove the potential feedback.
Continue this procedure until you have achieved sufficient gain for your application
or until the equalizer becomes ineffective at removing the ringing. (It is best to
back off the gain once maximum gain before feedback has been established). Avoid
extreme settings, or settings which require a large amount of cut in the middle
frequency bands, as such settings impair intelligibility.

6. "Fine tune" the equalizer settings as the performance progresses to achieve
the best overall sound from the system.
i

9-4. - SUBINSTRUMENT FILTERING. The frequency of the low "E" on a bass quitar is
41,25 Hz; in most cases, this is the lowest frequency your sound system will need to
reproduce. Most of the sounds below this frequency are the result of people moving
around on stage (stage rumble), hands bumping the strings of electric guitars, wind
striking the microphones and sc forth. Most such sounds do not add to the music;
instead, they rob power from the power amplifiers (reducing power amp headroom) and
can cause overexcursion and damage in the loudspeakers. To minimize the level of
these "subinstrument" frequencies (frequencies in the range below those produced by
the instruments), cut back the 32 Hz slider on the graphic EQs 9 to 12 dB. The 63 Hz
control can alsc be lowered 3 to 9 dB, provided the stage volume of the bass guitar
is adequate.

9-5. CORDS AND CABLES.

9-5-1. MICROPHONE CORDS. It is possible to be fooled during set-up by an apparently
quiet system; however, when the triac-controlled house lights come on and all the
amplifiers are switched on, buzzes and hash will appear. It takes balanced lines to
reject the strong EMI fields found in a working environment, although unbalanced
lines may be used when the runs are very short (less than 6 feet).

Use balanced two-conductor shielded cable for all long runs. If balanced cable is
connected to an unbalanced output (e.g., a keyboard mixer output) or microphone, use
a B00 ohm line-matching transformer close to the unbalanced device. This ensures
maximum common-mode noise rejection for the entire system.

If you have no choice and must use unbalanced cables, use the shortest cables
possible and keep them away from AC power mains, lighting cables and speaker wires.
If you want the quietest system possible, you should follow these rules with balanced
lines as well.

Balanced input lines connect to the three-pin (Cannon, XLR) MIC jacks on the back of
the 1220S. Unbalanced lines connect to the 1/4" (phone) LINE jacks.

9-3-2. SPEAKER CABLES. Use two conductor zip cord to connect the amplifier outputs
to your speakers. The gauge of the wire is important; wire that is too light in gauge
causes a loss in damping factor (the ability of the amplifier to control the motion
of the speaker) and also consumes power (the power from the amplifier heats up the
wire instead of driving the speakers). Use Figure 10 to choose the proper gauge of
)wire for your particular situation. To calculate your speaker impedance, use Figure
11.
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10. PATCHING. Patching to external signal processing devices such as effects units,
limiters, crossovers, additional equalizers, power amplifiers and so forth may be
accomplished easily with the 1220S. Such patching generally falls into one of three
categories: 1) effects patching in line with the input signal before the mixer, 2)
patch loops within the 1220S system and 3) patching external devices to 1220S outputs
without returning them to the 1220S.

10-1. IN-LINE EFFECTS PATCHING. Effects patching before the mixer is
straight-forward; the input signal is patched into the effect and the effect output
goes to a preamp channel input.

10-2. PATCH LOOPS WITHIN THE MIXER SECTION OF THE 1220S. Essentially, a "patch
loop" is created whenever a signal is taken from one output of the console and
returned to one of the console's inputs. Patch loops within the mixer portion of the
1220S generally involve the use of external effects (phase shifters, digital delays,
echo units and so on) and may be accomplished in several different ways. Two standard
effects loop patches have already been described (in Sections 7-1-5 and 7-2-5); these
involved taking an output signal from the EFFECTS SEND and using either the EFFECTS
RETURN, the AUX 1 and 2 INPUTS, or an unused preamp channel for the return. In
general, an effects loop may be created by patching to an effect from any output of
the 1220S and returning the output of the effect to any of the console's inputs.
However, IT IS IMPORTANT NOT TO INADVERTANTLY CONNECT THE OUTPUT OF A BUSS BACK TO
ITS INPUT. An example of this would be patching from the EFFECTS SEND to a phase
shifter and returning the output of the.phase shifter to a preamp channel LINE INPUT.
In this case, if the EFF/REV control on the preamp channel is turned up, oscillation
could well occur, since the Effects Send amplifier output would be patched back into
its input, and further, the output of the phase shifter would be patched back into
its input. Even if the resulting oscillation could not be heard, it could result in
audible distortion and loudspeaker damage. Refer to the block diagram (Figure 1) to
determine whether or not a particular patch will work. E

;)10—3. PATCHING IN THE OUTPUT CHAIN. Extensive patching capabilities have been

incorporated into the output chain (MAIN and SUB outputs, Graphic Egqualizers and
Power Amplifiers) of the 1220S; patching in this portion of the conscle usually
involves external signal processing equipment other than effects (e.g. equalizers,
limiters and crossovers), additional power amplifiers and mixers; Figure 12
illustrates some of the possibilities.
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In Figure 12 a limiter has been inserted in the signal path between the MAIN BUSS
OUTPUT and the GEQ 1 EQUALIZER INPUT. Inserting a 1/4" plug in the GEQ 1 INPUT Jjack
breaks the normal signal path, causing the entire signal from the Main output stage
to pass through the limiter before it reaches the equalizer.

Another limiter has been patched into the Monitor Output/Graphic Equalizer chain.

The output of Graphic Equalizer 1 has been patched to the input of a SUNN 4320
electronic crossover so that the main PA system can be bi-amped. The low frequency
output of the crossover is patched back to the POWER AMP 1 INPUT to drive the low
frequency speakers and the high frequency output of the 4320 goes to another power
amplifier (in this case, one channel of a SUNN SA 21) to power the horns.

Another external power amplifier (the other half of the SA 21) is patched to the GEQ
2 OUTPUT so that more monitor speakers may be driven. Use of the GEQ 2 OUTPUT jack
does not interrupt the normal signal path between the Graphic Equalizer and Power Amp
2; therefore Power Amp 2 is still available to drive its portion of the monitor
speaker system. !

The patches illustrated are by no means the only ones possible. As before, consult
the block diagram (Figure 1) to see if a particular patch will work.

10-4. PATCHING TWO BOARDS TOGETHER. Two or more boards may easily be patched
together. One is defined as the "slave' board, the other as the "master™ board. If
you are patching two 1220S consoles together, the BUSS OUTPUTS of the slave board are
patched to their respective inputs on the master board. This results in a board
having more channels. Set the SUB 1, SUB 2, MAIN and MONITOR faders on the slave
board so that similar control settings on both boards produce similar levels on the
master board outputs. Use the SUB 1, SUB 2, MAIN and MONITOR faders on the master
board to control the overall output levels for the system. The graphic equalizers and
the power amplifiers on the slave board may be treated as auxiliary equipment to
augment the EQs and amps on the master board; or they may be used for other
applications.

Other mixing consoles or powered mixers may be patched to the 1220S in a similar
manner; however, since other mixers may not have the same buss structure as the
1220S, some of the 1220S BUSS INPUTS may not be needed. Once again, consult the block
diagrams of the respective pieces of equipment to determine what is possible.

11. JUMPER OPTIONS. Both the EFF/REV control and the MONITOR control on each of the
preamp channels are capable of receiving their signals from three different points in
the circuit:

A) pre-EQ/pre-fader
B) post-EQ/pre-fader or
C) post-EQ/post-fader.

The EFF/ REV control is factory-wired post-EQ/post. fader and the MON control is
factory-wired pre-EQ/pre-fader; however, jumpers on each of the preamp channel
printed circuit boards may be moved to reassign these controls to one of the other
two points in the circuit.

The component diagram (Figure 13) shows the locations of the jumpers on the
individual channel cards. The solid lines represent the factory-wired standard
locations; the dotted lines represent optional user-selectable jumper locations.

When jumpers are changed, record the changes for the benefit of others who might use
the mixer.
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RESETTING INTERNAL JUMPERS
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SUNN recommends that the changing of jumpers be performed at the nearest qualified
SUNN dealer or service center. Costs incurred are the responsibility of the owner of
the console. SUNN is not responsible for damage caused by improper modifications.

12. UPKEEP AND SERVICE. The SUNN 1220S has been designed to give you years of
trouble-free service. With a few precautions you can help to insure its continued
;)reliable operation: ‘

*Do not obstruct the cooling vents on the bottom, top and back of the 1220S.

*Transport the 1220S with care; SUNN highly recommends that you carry the
console in a hard shell ATA case.

*Periodically check the 1220S for loose screws and tighten as necessary, being
careful not to overtighten.

*If you leave the 1220S set up when you are not using it, protect it from dust
with a soft cover.

*DO NOT SET FOOD OR DRINKS ON THE 1220S- this point can not be overemphasized.
Spilling a drink is the quickest way to ruin a potentiometer (fader, level control,
EQ control) or switch.

*When using the console outdoors, protect it from moisture (rain, sprinklers,
beer, etc.).

*Do not set anything heavy on the front panel of the console, as this may cause
the panel to warp and may cause shafts or knobs to break.

¥Periodically clean the 1220S by wiping it with a soft cloth and a small amount
of furniture polish.

There are no user-serviceable parts in the 1220S. Therefore any service problems
should be referred to qualified service personnel; contact your dealer for the
location of the nearest Sunn Authorized Service Center.
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13. SUNN MUSICAL EQUIPMENT COMPANY'S LIMITED WARRANTY.

SUNN Musical Equipment Company warrants this new product to be free from defective
materials and workmanship for one year from date of purchase to the original owner }
when purchased from an AUTHORIZED SUNN DEALER according to the following conditions: (

The purchaser is responsible for completing and mailing to SUNN, within 15 days of
purchase, the warranty application enclosed with each product. Upon receipt of the
warranty application, SUNN will issue a warranty validation sticker that must be
affixed to the product. Where a warranty validation area has not been provided on a
few SUNN products, the validation sticker is to be affixed to your original proof of
purchase and presented at the time of warranty service. PROOF OF PURCHASE ON
UNREGISTERED EQUIPMENT IS NOT SUFFICIENT FOR RECEIVING IN-WARRANTY SERVICE. In the
event you do not receive your validation sticker within 60 days of mailing, you are
to notify SUNN Musical Equipment Company in writing immediately. The purchaser has
the sole responsibility for completing and mailing the warranty application.

i
Meters, meter light bulbs, vacuum tubes and lighting fixtures carry a 80 day warranty
from date of purchase. There is no warranty on gels or lamps used in portable
lighting systems.

SUNN products that have been subject to accident, alterations, abuse, rental or
defacing of the serial number are not covered by this warranty. Loudspeakers and
drivers misuse due to overpowering or improper installation resulting in torn, burned
or charred components will not be covered by this warranty.

The normal wear and tear of appearance items such as handles, corners, casters and
knobs are not covered under this warranty.

If your SUNN product requires service during the warranty period, SUNN will repair or (
replace, at its option, defective materials provided you have identified yourself as
the owner of the validated product to any SUNN authorized service center or contact
SUNN for service assistance. Transportation charges to and from an authorized service
center or factory for SUNN products and components to effect repairs shall be the
responsibility of the owner. In the event a product is to be returned to SUNN for
repairs, a written return authorization from SUNN must be obtained prior to shipping.

SUNN is not liable for any incidental or consequential damages resulting from any
defect or failure of this instrument other than the repair of the SUNN product
subject to the terms of this warranty. This warranty gives you specific legal rights,
and you may also have other rights which vary from state to state. This warranty is
expressly in lieu of all other agreements and warranties, expressed or implied,
except as may be otherwise required by lauw.

Thank you for choosing SUNN!
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