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1. INTRODUCTION Thebasicinformationnecessaryo allow a recordingengineetto operate
the SQN-2Saudiomixer is permanentlydisplayedon its baseplatandcannotbelost. Theaim

of theseinstructionsis to explainthe mixer’s facilities and functionsin more detail to those
who are already familiar with the microphonesand techniquesthat are employed by

professional sound recordists.

2. POWERING THE MIXER

1. INTERNAL BATTERY. The SQN-2S should be powered by Mallory Type
MN 1500 or another manufacturer'sequivalent AA size alkaline cells. The
quiescentconsumptionof the mixer is approximately140mA at 9V and with
dynamicmicrophonesbout10 hoursof continuousoperationcanbe expectedrom
fresh cells.

Rechargeablaickel cadmiumor preferrablythe highercapacityNiMH cellsmaybe
employedfor maximumeconomy.If all cells are good they may be rechargedn
series using an external charger unit, which can be connectedto the 4-way
connector [P] on the end panel.

For maximumlife, lithium cellsgiving 3 volts per cell canbe used,sincethe power
supplywill acceptinputsup to 18 volts. The useof ordinary'dry cell' carbonzinc
cells,which may leak and causeextensivedamagejs definitely not recommended.
In any case whenusedin the SQN-2Sthey give a smallfraction (aboutonefifth) of
thelife of alkalinecells,sotheyarea falseeconomy If dischargectellsareleft in
the mixer they may leak corrosiveliquid and causeexpensivedamage Cells must
also be removedfrom the mixer if it is to be storedfor any length of time or
transported, particularly by air.

To fit the cells, slide the batterydoor catchon the right side of the mixer towards
thefront panelto releasdahe doorandinserttwo rows of four cellsin series,sothat
thelower tubehasthe positive polesfacing the doorandthe uppertubethe negative
poles, as is indicatedon the door itself. If the cells are insertedwith incorrect
polarity the mixer will not function; aninternal protectioncircuit preventsdamage
to the mixer powersupply. Whenoperatingfrom the internal batterysupply,toggle
the powerselectorswitch, situatedat the right handendof the mixer, to the [BAT]
positionto powerthe mixer. GreenLEDs in the meterslight up, indicatingthatthe
mixer is switched on.
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The right channelmeter doublesas a voltmeter for the power supply when the
adjacen{BATT] pushbuttonswitchis depressedl'he mixer is guaranteedo work
down to a batteryvoltageof 4 volts, so that aslong asthe batterymeterreadson
scale,performancewill be to specification.If the voltageis allowedto fall lower
then eventuallythe internal power rails will fall. This will affectthe headroomof
the outputandmonitoramplifiersandthe settingof the Line-Up tone;ultimatelythe
performanceof the whole mixer will be degradedlt is worth noting that as the
battery voltage falls, the current drawn by the power supply will increaseto
maintainthe requiredpower input. The batteryvoltageis, therefore,likely to fall
quite quickly as the cells become exhausted.

2. EXTERNAL POWERSOURCE.A directcurrentsupplyin therange5 to 18 volts
can be connectedto the 4-Way connector[P] on the side panel.In order not to
restrictthe usabletypesof poweredmicrophonesthe powersupplymustbe capable
of delivering 2.5W while maintaining an output voltage in the required range.

The mixer’s power input terminalsfloat with respectto the SQN-2Sground,so a
supplywhich doesnot sharea groundwith the SQN-2Smay be used,e.g.a camera
battery. The power supply input of the SQN-2Sis protectedagainstconnectionof
anexternalvoltagewith reversedolarity. If it is desiredto powerthe SQN-2Sfrom
an externalDC supplyat highervoltagethan 18V, referenceshouldbe madeto the
manufacturers

To powerthe SQN-2Sfrom an externalsupply the Power SelectorSwitch on the
right hand panel must be toggled to the [EXT] position.

3. OUTPUTSThe mixer is providedwith two balancedine driver amplifiers of substantial
capacity.Additionally, unbalancedeedsof the two outputsare availableat a nominal line
level of -10dBu (-8dBu if Nordic Norm metersare fitted) with 200 Ohm sourceresistance.
Thesesignalsaremadeavailableon the connectorsat the endof the mixer. The outputlevel at
the multi-way connectommay be attenuatedyy 50dB to providea nominally microphondevel
feed using the toggle switch setinto the mixer baseplateThe connectionlists for the multi-
way connectorsre given in section 17.

4. LINE-UP TONE A calibrationTone of 1kHz with distortionbelow 0.1% may be injected
into bothoutputchanneldy settingthe 3-wayfront panel[T/MIC] switchto theleft. Theform
that the tone takesdependon the settingof the [GANG 1-2] switch. Whenthis switchis in
the ungangedO] position the tone is continuousin both channels Either of the other two
positionsgivesan EBU codedtonesignal(the left channelinterruptedfor 250msevery 3s)to
indicatethatthe recordingwhich follows is true stereophonyThe tonemutesandreplaceshe
mainaudio.The calibrationlevel for a given meterreadingis indicatedon the baseplat®f the
mixer and, unless specially requested, it will be at the Nominal Line Level (next section).

5. CALIBRATION OF THE RECORDERThe recorderghat are usedwith the SQN-2Sare
almostinvariably fitted with someform of input gain control. In thesecircumstanceghe
absolutecalibrationlevelsof boththe mixer andthe recordetbecomerrelevant:whatmustbe
consideredare the relative calibrationpoints Nominal Line Level (OVU) and Nominal Peak
Level on themetersof both instruments and how they are to be related.

The basiccalibrationusedat SQN is to placethe Nominal Line Level at PPM4,‘TEST’ or
OVU andthento treatthe Nominal PeakLevel asbeing8dB abovethis, in the caseof the PPM
or VU meteror 6dB abovein the caseof the Nordic type of meter.The limiter is thensetto
comeinto operationon a steadytoneat 1dB belowthe Nominal PeakLevel. This ensureghat
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the mixer output will not exceedthe Nominal Peak Level when measuredusing a Peak
ProgrammeMeter. The Line-Up tone is then usually setto the Nominal Line Level. The
calibration points, including the limiter setting, are shown on the individual mixer baseplate.

Wheninterfacingto ananaloguaecordemwith its typical slow overloadcharacteristicywhatis
requiredis to placethe mixer's Nominal PeakLevel at the correctpoint which will ensurehat
the recordermwill not be overloadedoy a limited transientoutputfrom the mixer. Most of the
ENG recorderauseVU meterswith which the PeakLevel is off scale.Thereferenceointwe
use,therefore s the NominalLine Level - the level to which the mixer’s Line-Up toneis set.
Experiencehas shown that most of the usual ENG recordersare calibratedso that their
Nominal Line Level or OVU is only 6dB below the level at which distortionis beginningto
increaseAccordingly, it hasbecomethe practiceto adjustthe recorder’sgain controlto place
the mixer’s Line-Up tone at -2dB on the recorder'sVU meter.Somerecordistspreferto go
furtherandleavethemselveslittle moreheadroonontherecordery placingtheline uptone
at -4dB on the recorder’s meter.

Interfacing to a digital recorder with its much more suddenand unforgiving overload
characteristiaequiresthat the Nominal PeakLevel of the mixer be placedbelow the peak
level of therecorder.This is becauséhe limiting, ascarriedout on the mixer assumeshatthe
following recorderis tolerantof somedegreeof overloadfor periodsup to 1ms, hencethe
emphasison the measurementusing a Peak ProgrammeMeter in the paragraphabove.
Fortunatelydigital recordersbecaus@f their clipping characteristicsarealmostalwaysfitted
with fast peak meters,readingon a sampleby samplebasis.It is easyto setthe matching
betweenthe mixer and the recorderexperimentallyusing limited transientssuch as sharp
handclaps. Typically, the Line-Up tone should be placed 12dB below the allowed peak level.

6. MONITOR RETURN INPUTS The SQN-2Sfeaturestwin auxiliary inputson its 12-way
[MAIN] connectofA] which areintendedto acceptareturnsignalfrom whateverecorderthe
mixer is feeding. The input sensitivity is set by adjusting the screwdriver-operated
potentiometemarked[RET] recessedhto the left handside panelof the mixer. It canusually
befixed with sufficientaccuracyby earby operatingthe [MIXER RET] switch situatedabove

the [PHONES]switchto andfro with the line-uptoneon andadjustingfor parity of loudness.
This feature allows before/aftercomparisonof off-tape monitoring, or when used with a
recorderthatlacksoff tapemonitoring,it canbe usedasa checkthatmixer outputsareat least
reaching the recording inputs. The [MIXER RET] switch affects only the headphone signals.

There is an additional sensitivity switch for each channelof the monitor return inputs,
accessibldy removingthe baseplateTheseslide switches)ocatedon the verticalboardallow
the sensitivityto bereducedoy 10dB andcanusefully be setif it is knownthatthe mixer will

only be used with recorders having line-level returns.

Many ENG recorderdeaturean ‘EarphoneMonitor’ outputon a 3.5mmjack, intendedfor the
cameraman’sise.This oftencarriesaudiowarningof tapeendor othererrors,but becauset is
fed from therecordingheadthe practicehasgrown of usingit for audioconfidencemonitoring
eventhoughit is usuallyDolby encodedcontaminatedy time-codenoise,unbalance@dndat
very low level (typically -16dBu). Cablelooms incorporatingquad stereoleadsin a single
flexible cableof only 7mm diameterhavebeendevelopedat SQN for usein interfacingsuch
recorderswith the 12-way[MAIN] socket[A] of the mixer. They are availablein straightor
coiled formats.

7. MICROPHONESThe channelsl & 2 XLR-3F microphoneinput connectorsarewired to
conformwith the IEC standard(Pin 1 ground,Pin 2 in phaseand positive for T-powering).
Thesechannelsare designedto accommodateall professionalmicrophonesand assumea
source impedance for dynamic microphonesin the range 150-600 Ohms. Condenser
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microphonespf coursewill presentsourceimpedancesnuchlower thanthis but becauseof

the absencef input transformersn the mixer, the frequencyresponsavill be unaffectedlt is

outsidethe scopeof this manualto describein any detail the varioustypesof microphone
which may be employed,but the type will determinethe settingsof switchesset into the

baseplatef the mixer. While the SQN-2Shassufficient currentcapacityto supplyany make
of condensemicrophonethe useof microphonesvhich havea particularlylargecurrentdrain

with battery-powerecquipmentwill needcareful considerationSomemarkedimprovement
in performanceor specialtonal characteristicshould be required as compensatiorfor the

reduced battery life.

The primary purposeof the Microphone Attenuators[ATTEN] is to provide a rough level

match betweenthe input signalsfrom microphonesof varying sensitivitiesso as to allow

comfortablehandlingof the gaincontrols.The ‘attenuatorsiare,in fact, switchedgaincontrols
so that there is no need to fear a worsening of noise performance from their use.

It is, of course hot goodpracticeto rely on attenuatorgor gain controls)whenusingsensitive
condensemicrophonesloseto loud sounds.suchas motor sportsor pop music, sincesuch
signalsmay well overloadthe microphone’sown first stage.ln thoseconditionsthe ambient
noiselevel canevenpreventsucha disasterbeing detectedon your headphonesThe use of
dynamic microphones may be more appropriate in these cases.

Rotaryfaderswere selectedor the SQN-2Sbecausef their inherentlybetterenvironmental
sealingand becausedhey provide more mechanicaimnovementn a small spacethana slider.

The speciallydesignedcontrol knobsincorporatesomeof the advantagesf the sliderin that

they can be pushedfrom the side and their positionis unequivocallyseenandfelt. Turning

overawide arcis achievedwith thetip of thefinger or thumbrestingon the point of the arrow

design..

7a. AUX MICROPHONESThe channels3 & 4 XLR-3F microphoneinput connectorsare
wired to conformwith the IEC standard(Pin 1 ground,Pin 2 in phase)Thesechannelsare
intendedto work with self-poweredmicrophonesin particularRadioMicrophonesTheyhave
no powering,a 10dB lower gainthanthe primary channelsanda single stepof attenuationin
effect, theywill behaveasthe primary channelswith attenuation® & 3. Thereis alsoa fixed
40dB attenuator so that they can accommodate line level sources.

The fader knobsfor thesechannelsare physically smaller.In their intendedusewith Radio
Mics, this shouldnot be a problem.Sincethe distancebetweera radiomic andits sourcedoes
not vary in typical use, repeated setting of levels is not required.

8. LINE INPUTS Channels3 & 4 microphonenputsmay be individually switchedfor useas
balancedine inputs.This is achievedsimply by switchinga fixed 40dB attenuatoin front of
the microphone amplifier. The attenuator and fader controls operate as before.

9. MASTER GAIN CONTROL The Masterfader,locatedon the connectorsidepanelcontrols
the gain of the two outputchannelssimultaneouslyThereis a reserveof gain of 3dB above
the 0dB calibrationpoint (which is locatedby a mechanicatletent),sothatthis controlcanbe
used to raise the overall level of a mix as well as to fade in and out.

10. BASS CUTS A BassCut switch for eachof channelsl & 2 is situatednextto its fader
allowing for bassattenuatiorof the signalwith cutoff frequencythatdependson the settingas
shownin the accompanyinggraph. Theseare employedfor a variety of purposessuchas
reductionof ‘boominess’in hardor ‘live’ acousticlocations,or from deepvoices,aswell as
reducingextraneougraffic rumble,'mains hum’ from electricalappliancesandsoon. Perhaps
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the mostcommonusefor basscutsis to assistin the reductionof wind noiseoutdoors,but a
suitable windgag on the microphone will also be essential.
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11. AUDIO LEVEL METERS The basictype of meteringemployedon the SQN-2Sis the
PeakProgrammeMeter (PPM). This waschoserasproviding the maximuminformationabout
the relationshipbetweenthe signallevel andthe overloadpoint of the recorder.Admittedly,
peak metersdo not necessarilygive a true representatiorof the loudnessof the signal and
somerecordistspreferthe VU type of meterwhich we canalsoprovide. The meterscanonly
give a usefulindicationof therecordinglevel whenthe combinationof mixer andrecorderhas
been calibrated. Each meter is permanentlyilluminated while the mixer is switched on,
allowing operationat in dim light. The illumination requires minimal current from the
batteries.

For those unfamiliar with the BSI (BBC style) PPM scale, the intervals betweenscale
graduationsrepresenta 4dB difference, so that with the nominal Line Level (0dBu)
representedby 4, the nominal PeakOutput Level of the mixer (+8dBu) occursat 6 on the
scale.This 'Nominal Peak'is a simplification of the argumentssincein practicethe BBC has
adoptedvariouspreferredpeaklevelsfor different soundsourcesandevenindividual musical
instruments.Other PPM scaleshave not followed the BBC designand are all expressedn

decibelswhich makesthemmorereadilyintelligible. Theyalsousuallyfeaturea TEST arrow
at0dBu (0.775V)for calibrationpurposesThe 'nominalpeak’level referredto abovetendsto

be seenas +6dB wherethe scaleis calibratedin 3dB steps(e.g. the 'Nordic Norm' pattern
adoptedby the ScandinaviarBroadcastingConsortium)or +8dB wherecalibrationis in 4dB
incrementge.g.the SMPTE'preferred'scalepublishedin 1989wherethis peaklevelis scaled
as'0").

VU metersalsovary in their calibration.The original VU measurederoat zerodBmin a 600
Ohm system.Modern practice,basedoriginally on the improved high level performanceof

analoguaecordingtape,is to placezeroVU at+4dBm.Either calibrationcanbe providedand
will be noted on the mixer baseplate.

Page5 of 8



SQN-2S User's Handbook 28 January 2005

12. OUTPUT LIMITERS Location recording frequently puts the recording engineerin a
situationin which he or shehasno control over the ambientsoundlevel. Accordingly, the
SQN-2S has been provided with a pair of output peak limiters that may be confidently
employedat all times. Coming into operationjust below peak level, they accommodate
overloads of up to 20dB with an attack time of half a millisecond and a release time of 100m:

Peaklimiting is an extremelynon-linearprocesghat relies on the maskingcharacteristicof
the earto renderthe effectessentiallyinaudiblewhenexecutedroperlyandusedin moderate
amountslt is badpracticeto makea habitof 'riding' the limiters: the LEDs shouldonly light
on the occasionalunexpectegeakif the levelsare correctly set. Allowing the limiters to be
operatedby low frequencyor sub-audiorumbleswill causemodulationof the more audible
midrangeand high frequencyaudio. In the worst casethis may manifestitself as apparently
random audible clicks. The basscuts should be usedto remove dominantlow frequency
signals so that the limiters are operated only by signals in the wanted audible range.
The Limiters are actuatedby a switch [LIM] towardsthe right of the front panelandin the
[M]ono positioneachoutputchannelis separatelyimited, with actuallimiting beingindicated
by an LED for eachchannel placedbetweenthe meters.With stereorecording,limiting can
introducea further problemsince,if only onechannelof a stereopair is subjectedo limiting,
the effectis to shift the stereamage.The[LIM] switch,thereforehasathird [S]tereoposition
in which the degreeof limiting is governedby the higher of the two outputchannellevels.
This setting should be used when the mixer output is stereo, of either type AB or MS.

13. MONITORING HEADPHONESThe quarterinch jack [PHONES] of the SQN-2Swill
acceptany standardstereoplug. Headphone®f any impedancemay be employedalthough
impedancesf around25-2000hmswill makebestuseof batterypower.For locationwork, it
is advisableto employ headphoneswith good ear sealing even though they can be
uncomfortablewhenworn for long periodsof time. Increasingthe headphonéevel to drown
the directly audiblesoundin noisy situationscould prove fatiguing or evendamagingto the
hearingin the long term, particularlyif the limiters arenot used.The control knob nextto the
jack on the left handside panelallows the headphoneutputlevel to be adjusted- down to
zero if desired.

A rotary [PHONES]switchon the front panelallowsthe operatorto selectvarioussourcedor
the monitoredsignals,including the outputof an MS matrix which will allow an MS signal
output from the mixer to be monitored as the equivalent AB signal. The switch functions are:

S  Stereo

* R Right Channel

L Left Channel

* MS MS Matrix (MS heard as AB stereo)

* L+R Sum of Left & Right Channels

O Mute
Below the rotary [PHONES] switch is a three position toggle switch which allows the
selectionfor monitoringof the mixer output[MXR], thereturnsignalfrom therecordefRET]

or a pre-fadelisten signal from channel4 [PFL4]. The latter positionis sprungto returnto
centre when released.

14. MIXING & MATRIXING CONTROLSThe SQN-2Smixeris intendedo work in various
modesand particularly to accommodatehe use of Mid-Side microphonesand Mid-Side
recording. The CH1/CH2 pair is treatedas a potential StereoChannel,with or without MS
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matrixing This is in addition to the usual routing of individual channelsto either or both
outputs.

The operationof the CH1/CH2 pair is controlledby the [GANG 1-2] and[PHASE] switches
as follows:

1. TWIN MONO with the [GANG 1-2] switch at [0]. The CH1/CH2fadersoperate
independentlyThe routing switchesat the end of the mixer candirectthe signals
to either or both of the two mixing busses.

2. STEREOwith the [GANG 1-2] switchat [S]. The input andoutputfrom the pair
aretreatedasan AB stereosignal. The gainsof both channelsare controlledby
the CH1 fader. The channels should be routed; CH1 to Left, CH2 to Right.

MS USE of the STEREOMODE: If an MS signalis passedhroughthe mixer with
the [GANG 1-2] switch at [S], the CH2 fader can be used as a width control.

3. MID-SIDE with the [GANG 1-2] switchat [MS]. Theinput to the pair is treated
asan MS stereosignalwhich may be matrixedinto AB stereo.The gainsof both
channelsarecontrolledby the CH1 fader.Both input channelsshould be routed
to both output channels(routing switchescentred). The CH2 faderactsasan
MS width control by alteringtherelativelevel of the CH2 sidesignal:a settingof
10 will give a relative level of 100% or normal width.

SelectingMS anintroducesan inversioninto the signalfrom CH2 thatis routedto
the Right output. When both input channelsare routed to both output channels
(routing switches centred), the two mixer outputs thus become

* CHL = CH1 + CH2
* CHR=CH1-CH2

which are the conditions for matrixing MS to AB

The [PHASE] switch (on theright handendpanel)actson CH2, independentlyof the settings
of the otherswitchesWhenit is moveddownwardsjt invertsthe phaseof the signal. This has
theincidentaleffectof interchangindeft andright in anMS encodednput. This canbe useful
whenthe MS mic is rigidly fixed to aboomandrotatedfrom beingabovethe subjectto below,
when left and right will become interchanged.

The controlsavailablefor the CH3/CH4 pair arethe routing switcheson the end panelof the
mixer. Theseallow either of the channelsto be routed directly to either or both output
channels.

15. SLATING MICROPHONE A microphoneis mountedbehind the front panel nearthe
centreof the mixer. This microphone proughtinto useby movingthe [T/MIC] switchon the
front panelto the right, is intendedfor recordingidentification announcementand slating
markson the outputchannelsThe outputof the microphoneis levelledby a compressoand
overridesthe main audio,appearingon the mixer outputsandin the monitoringsystem.f the
monitoring modeis setto [RET] at the time the buttonis pressedit automaticallyrevertsto
theinternalor [MXR] setting.Thisis sothattherecordist,if working with arecorderequipped
with off-tape monitoringwill not haveto talk over a delayedversionof the announcement.
Theinclusionof the compressomeanghat a usablerecordingcanbe madeby speakingn a
normal voice over a rangeof 1.5mto 250mmfrom the mixer, dependingupon the ambient
noise level.
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16.WARRANTY & SERVICEThe SQN-2Sis guaranteedor a periodof 24 monthsfrom the
date of purchaseThis guaranteecoversdefectsin manufactureworkmanshipand materials
andincludesthe costof parts,labourandreturncarriage.The full termsof the guaranteere
given in the printed copy of this document delivered with the mixer.

17. CONNECTOR WIRING

SQN-2S Connectors & Wiring

MULTI-WAY I/O CONNECTOR WIRING (12W)

MAIN 1/0 [A] UNBALANCED OUT [UB]
A Live ] Balanced Output Tip CHL Unbal. Out

B Returnd CHL Ring CHR Unbal. Out

C Live Balanced Output Sleeve Gnd

D Return_- CHR POWER INPUT [P]

E Live Monitor Return

F Returnd Input CHL 1| External Power and

G Live | Monitor Return Battery Negative (-)

H Returnd Input CHR 3 Battery Positive (+)

J Gnd 4 Ext. Power In Positive (+)
K Gnd 5WAY XLR OUT

L Unbalanced Output CHL 1 Ground

M Unbalanced Output CHR CH1 2 Live 3 Return

CH2 4 Live 5Return

18. CONNECTOR LIST
Thefollowing is alist of the manufacturerpartnumberdor connectordo matewith thoseon
the mixer

MIXER CONNECTOR MATING CONNECTOR MANUFACTURER
MAIN 1/0 [A] PRCO5P12M Tajimi

MAIN I/O [A] (SCREW) RM15PD10P Hirose

POWER INPUT [P] HR10A7P4P Hirose
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