Sixgate Application Notes

What is a Moise Gate and Why use them?

If we sirip away all the flashing LEDs, esctenc Hey filter sets, Midi interfaces, eic. and get to the bare bones
of it all, a Moise Gate is actually just a switch. It allows an audio signal to pass through when we want it to,
and stops or attenuates the audic signal passing through when we don't want it to.

The =secrat of making the Moise Gate maore than just a simple onfoff switch (not unlike that of a simple AC
power switch) is the control we can have owver its cperating parameaters. These are:

How fast it opens (Attack time)

How fast it closes (Release time)

When it is off, then how off it is (Attenuation or Depth)
When we want it io open or close [Threshald)

These ara the basic operafing funclions of a Moise Gate. Some manufaciurers offer you less, some offer you
micre. At ARX we decided o offer you more gates, plus the features you can use out there in the real world.

Why SIX gates?

When we designed the Sixgate we first asked audio professionals for what applications they wsually used
noise gates.

The answer we got back was most commaonty 'Gating Drums'. Yes, a fairly predictable answer. Then we
lpoked at the existing producis available to the Pro Audic Market. These were all either single, dual, or at the
mizst four channel wnits.

Then we thought, take a look at your average Drum Kit. Does it come as a single, dual or four drum s2t? Mot
very often.. It comes as Kick Drum, Snare, a coupls of mounted Toms and at least one Floor tom. Add to
that a High Hat and what have you got? Six instrumeants and six channels.

We then decided that our gates had to have enough channels to cover just about any application in the ane
umit, while occupying only one rack space. So we decided on six!

The Sixgate was bom.

Cirguit description and basic functions

To interface with the rest of the Pro Audic world we've given the Sixgate balanced inputs and outputs on Tip
Ring Sleave jack connectors, allowing it o be easily interfaced with its most common application - as a
channel insert for mixing consoles and balanced line level sources.

The zontrol section of each channel is accessed via the Sidachain InsertEey Input jack on the rear panel
For the technically mindad, the control seclion of each channel of the Sixgate consists of a varakle gain
input buffer, an AC/DC converter, comparator and LED indicator Stage. The Red LED indicates the gate is
closed, the Green LED indicates the gate is open.

The variable gain buffer determinas the gate's Threshold, the AC/ODC converter converts the audio signal to a
DC eontrol signal. the comparator provides the variable gate release fime contral signal for the gain control
glement, and the LED indicator stage provides the visual indication of operating status.

The attack time of the Sizgate is Program dependent. If the signal being galed is transient (sharp attack) in
nature, then the gale opens really fast if the increase in signal is slowsr, then the gale opens slightly slower,
mimimizing interference with the dynamics of the signal being gated.

The audiz signal controd stages consist of the balanced input stage fo minimize hum and RF pickup in the
input cabling. The gain confrol element and vanable attenuation stage then feed the balanced Cutput
stage. The gate InfOut switch lets the audio signal completely bypass all elzcironic circuitry.

We've housed the complete unit in an all steel chassis to minimize dreaded hum pick up from other units (not
really wanting fo build something to reduce noise that infroduces more of it!) with an attractive extruded
aluminium front panel. It also has its own built in High Headroom power supply.



The power transformer has an expensive all copper shield to prevent EMI {Electro Magnetic Interference)
getting into the audio circuits. We don't want you powering your Sixgate from a Battery Adapter through a
plug barely suitable for your transistor radic. Mo wall waris here - this is 3 serious piece of Professional Audio
Equipment, mot an FX foot padal.

Gatimg Drums
As people told wus, the most common application for gates is gating drumkits and other percussion
instruments. The aim here is two fold:

1. To minimize or prevent leakage from other drums, cymbals andlor stage sound leaking into the desired
channel (who wants Lead Guitar in the Floor Toem Channel?and
2. To conirol {i.e. tighten up) the decay fime of the drum or instrument in gquestion.

Im this application the Depth is normally set at Max {(-40dB8) to ensure the Cn to Off reduction is as great as
possible. The Release time can be varied between Min, which is useful for snare drums (to gquickly chop off
the decaying sound), and Max which is useful for toms (io ensure drum decay sounds overfones ete. are
heard and then signal is gated off). The Threshold is variable due to ifs dependence on the signal level
being gated.

A note of caution. Setting too high @ Threshold can chop off input transients or chop up the signal,
especially on short release times. The best way to set the threshold is to start in the Min (-20d4B) position and
incresse the threshold until the desired gating effect is cbtained. This way you will ensurs you have the
gating effect that you want, without losing any of the drum's natural scund.

Gating instruments
Gating instruments can be very useful for reducing hum, buzz, hiss and other extransocus noises you'd rather
not hawve on your keyboard, bass or guitar channels.

For this application use a Depth setting between Max {-40dB) and half way (-20dB), and a Release fast
enough so you don't get a hangower of the noises you're frying fo gate out, but not so fast that the gate
chops off the end of the notes. You want the gate to close as soon as the signal being gated decays away.
Onee again, as in all gating uses, the Threshaold is dependent on the signal level

Gating Vocals

Hawve you ever noficed that your vocal frontlineg mics make great overheads? They pickup EVERYTHIMNG
(imcluding conversations the band wouldn't want the crew to know about) as you can haar if you listen
through the PFLs!

Gating wocals can be very handy in a live situalion for reducing stage sounds, cymbal spill and generally
cleaning up background vocals.

Gating the main lead vocal is not something we'd recommend for the inexpenanced enginesr. Howsver if the
lead vocal mic is only 2 metres (B feet) from the Drum Kit (as is often the case), it can be very handy for
removing cyrnbal spill. Use the low pass filker in the Sidechain insert to reduce the gate's sensitivity to higher
frequencies (See the section on Sidechain Inserts) so that the gate doesn't open every time your drummer
hits the crash cymbal. This method of operation is also very helpful for that curse of the Audic Enginser's life
- the SINGING DRUMMER.



You can also clean up backing vocals by assigning all of them te a single subgroup, and inserting a gate on
that group. Now you can have the backing vocal faders up all the time to cateh them when they DO sing, but
you won't pick up all the stage sound through those wide open mics when they DON'T sing.

If you want fo experiment, you could also get background wocals to punch in just when you need them by
triggering the backing wvocal gates with the Lead Vocal Channel through the Sidechain Insart. (See the
saction on Fey Inpuis). This way the backing vocals come through OMLY when the Lead Vocalist is singing.
With a long release time the backing vocal will held on (stay open) and then decay away. Very tasteful.

With Viocals we suggest a short o medium release time so that the gate doesn't producs the effect of the
mizdulatad cymbal mic - i.e. Every time the Vocoal mic opens, the cymbals come up dramatically in the mix and
die away with the vocal gate release. it sounds like waves at the seaside, but about 1004E louder!

A Depth setting of around 10dB will ensure that the vocals don't leap cut from nowhere, The Threshold once
again depends on the signal level through the mixing console,

Gating can also reduce the possibility of feedback, by reducing the number of microphones that are open at
any one fime. However, make sure that you don't get lulled info a false sense of security, and have your gain
confrols and fader levels sat too high, When the gate opens, the channel is going to be just as susceptible
to feedback as an ungated channel. If you have 3 or 4 vocal channels with high gain all open at once, the
possibilities of feedback are very high, and it can be very embarrassing if they all decide to open at once.

Gated Reverb Drum Sound

Apart from gating dry drums (no effects added), the next most popular use for gates with drom kits is
confrolling the decay envelopes of reverb applied as an effect to the Snare and Toms.

Although there are a lot of Digital Reverbs now available with this type of sound as a preset, there are alsc a
ot of older R1000 type wunits still in use out thers that offer minimal confrols, apart from fairly basic Room
presets. You may not want to tie up an AMSE on the Snare drum!

Like most great ideas, its beauty lies in its simplicity. By patching a gate to the output of the reverb you can
niow contral the decay character of both the drum and the reverb being added to it. A short release time will
chop the reverb off very guickly while a medium release will allow the revert sound fo come through with the
decay of the drum before they are both chopped off fogether.

The =seiting here for the Release contrel should be whatever is reqguired fo achieve the desired effect -
experiment 1ill you get the sound that you're looking for. The Depth should be on maximum (-40d4B) and the
threshold as always is dependent on the signal level through the mixing conscle.

Sidechain Inserts and Frequency Sensitive Gating

The Sidechain Insert! Key Input allows you to manipulate the Awudic Signal being applied to the control
circuitry of the Moise Gate. This socket accesses the audio signal after the input stage, but before the
threshold variable gain buffer, and thersfore is Audio not 8 DC confrol voltage.

Using this socket as a Sidechain Insert loop allows you to introduce filkers or egualizers to modify the
frequency sensitivity of the contral circuitry.

The simplest way of making the Sixgate freguency selective is to insert passive Low or High Pass filters in the
lpop. A Low Pass filier allows lower frequencies fo flow unopposed through into the control circuitny while
reducing in level {atienuating}) the higher freguencies. This is handy for prevenfing cymbal splashes or the
High Hat {both basically high frequency audio sources) from falsely opening the snare or tom channels (both
basically low/mid frequency audio sources).



Alternately we can insert a High Pass filier in the loop. & High Pass filter allows higher frequencies fo pass
throwgh unopposed while reducing in level (attenuating) the lower frequancies. This is handy for stopping
drums or Bass Guitar amps falsely tiggerimg cymbal or high hat channels.
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Schematic of low and high pass filters., plus component values

ou can also insert a Graphic or Parametric Equalizer into the Sidechain insert to make the Sikgate more or
less sensifive to specific frequencies. Boosting or increasing the signal level in a specifie frequency band
makas the Siegate mare sensitive to that frequancy. Cutting or decreasing the signal level makes it less
sansifive o that specific frequency band.
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Remember that altering the frequency response in the Sidechain Insert loop has no effect on the fregquency
response of the signal being gated.

Key Inputs
When you plug a signal into the Key Input of a Sikgate channel, that channel is no longer controlled by the
signal plugged info the IM socket, but by the signal you hawve plugged info the Key Input socket.



As we mentionad above, it's handy for signal control like opening your backing vocals only when the main
=inger is singing. You can also have instruments like the Kick drum keying the Bass guitar channel fo fie the
bottorm end rhythen section tightly together. Or to fighten up a ragged brass section by using the lead player
to key tha rest.

The Kick Drum from Hell
We've saved one of the best uses of gafing uniil last. Have you ever wondered how you can get a gut
thiumnping kick drum scund from the cardboard box that your drummer calls a kick drum Here's the secret,

1
2

3.

Patch your Kick Drum channel through your Sixgate as usual

Take an audic Signal Generator, set it to Sine Wave output, dial up a signal around 40-50 Hz and
plug that into a spare Sixgate Input.

Take a Line Cut signal from the Kick drum channel and feed it inte the Signal Generator gate as a key
input.

Take the ocutput of the Signal Generator gate and patch it into the Ling In on the channel next to the
Kick drum on your mizing console (once again only for neatness, any channe! will work just as well).

. Set the release time of the Signal Generator gate fo the same as the Kick drum gate, and ==t both

Depth controls fo 40428 (Max)

Get the drummer fo hit the Kick drum while you set the Signal Generator gate Threshold so that its
LED indicators are flashing about the same rate as the Kick Drum gate LEDs.

VERY VERY slowly bring up the level of the Signal Generator channel on your mixing console uniil
you have the amount of Low Frequency ensrgy you want. You can alter the output frequency of the
Sigmal Generator until you get exacily the Kick Drum sound you're after.

If you're really adventuraws you can try exactly the same thing we've described above with the snare
drum, using the FPink Moise culput from your Spectrum Analyzer instead of the Signal Generator.

One final thing fo remember - if you think the Sixgate is great on drums cut front, then you should see what
a difference it makes on drums in the monitars!



