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Green 4 Compressor/Limiter

Introduction
The Grean 4 is a 2-<channel compressor and limiter. Each channel can aparate

indepandently on two mono signals, or they can ba combined to act as a single
compressor and limiter on a sterec signal.

Compressors and limiters both act like automatic volume controls, turning down the
voluma of a signal if it gets too loud. The difference between the two is:

s A limiter sets an upper limit on tha volume, and will not allow the signal to go
abowva that volume,

= A comprassor reduces changes in volumae. so that the dynamic range of the
compressed signal is lower than the dynamic range of the input signal.

The compressor reduces the dynamic range of a signal by automatically reducing the
gain when it gets louder than a certain threshold. To understand a compressor, you
must understand dynamic range - if you do not, you should read the section later
about dynamic range.

Note that compression tends to even out a performance (particularly of stringed
instrumants such as guitar) sinco it stops tho instrumant gotting very loud or very
quist in the mix. Whan compressing hard, it also reduces an instrument’s attack
(again, this is most noticeable with stringed instruments),

Dynamic Range
The dynamic range of a signal is the difference in volume between the quietest and
loudest parts: for music, the dynamic range can be as wide as 120 dB.

Signals with wide dynamic range demand greater attention from the listener, and
require listening conditions with low background noise. Consequently, in areas with
high background noise, such as a restaurant, it is hard to listen to signals with a wide
dynamic range - only the loud parts are heard, with the quiet parts being lost in the
ambient noise. Compressing the signal reduces the dynamic range and so makes it
easier to hear in such situations.

Similarly, the dynamic range of the signal can exceed that of the medium used to

carry it: _

= 16-bit digital recordings (such as DAT) have a theoretical maximum dynamic
range of 96 dB. It is essantial that you do not exceed this limit.

intraducliun')

* Analogue tape has a dynamic range in the order of 60 dB (though noise reduction
can add between 15 and 30 dB). It is not always necessary to limit dynamic range
whan recording onto analogue tape, as the tape saturates naturally when
recording loud signals, which in some cases can be useful,

« FM radio has a dynamic range of 40 to 50 dB.
« AM radic has a dynamic range of 20 1o 30 dB.

In all of these cases, you can use & comprassar to restrict the dynamic range of the
signal to that of the medium.

Getting to Know the Unit

The easiast way fo get to know the unit, particularly if you are not familiar with using
a compressor/limiter, is to try each control in turn, so that you can hear its effect.
This section gives a checklist for working through the unit's controls in a logical
sequence.

When you are getting to know the unit, use it on a track that you are familiar with (for
axample, you could run a favourite CD through the unit); working with a familiar track
makes interpretation of the results easier. Note, however, that tracks are already
comprassed for CD, so you may find it hard to hoar the results easily. If this is tho
case, try using samples instead (if you have access to them). or record your own track
uncompressed and then play it back through the Green 4.

1. Before you start to use the unit, ensure that it is installed and set up correctly
(see the Sctup saection).

2. Ensure that all the buttons, including Comp In, are out (net lit), and adjust the
signal level into the unit so that the normal signal level registers at around 0 dB
on the meater (though peaks can go higher).

3. Set the controls in the following starting positions:

+ Both compressor threshaold and limiter threshold at maximum
{eontrols fully clockwise).

« Ratio on full (control fully clockwise).

* Attack and ralease in their central positions.

» Make up control at minimum (control fully anti-clockwise).

» Filters off {low filter control fully anti-clockwise, high filter control fully clockwise).

* Gain change button lit: the meter light shows 0 to indicate that there is no
compression on the signal.



(nnmpraﬁsur;’limiter

4. Press the Comyp In button {so that it lights) to bring the comprassor into the
circuit, and adjust te left-hand threshald control. This is the threshold controf for
the COMPrAEEOr — WK you turn it enti-clockwize, mare of the signal is affected, so it
hacomes gasier 1o haar the compraasion. The metar also raacts, lighting more to
the left as mare compressiop is applied

E. Setthe threahold at -24 [fully anti-clockwiga), and adjust tha make ug contral to
restore the stgnal voluena, 5o that pressing the Comp In butten i snd cut gives a
similar sor1 of signal level

6. Tum down the make up control [since further adjustments may reduce the
compression and 5o raise tha volume, and you don’t want to damage any units).
Adjust the ratio centrol — as you reducs the ratio. 5o the signal is less comprassed
and the effect bacomes less noticeable

7. Set the ratio contiol whara you can easily hear tha affact of compression, and
ndjust the attack and refaaaa controls indepandantly. The effect of attack and
reloase are partculary easy to hear on drums (o looped anare is good, if you have
access o ong)

B. Satthe attack and relesse back 1o thair central positions, and prass the 5/C
Fiftars button {50 it lights). Adjust the low fliter control — notice how bass
pecomes less aflectad by compression 8 you increase tha low flter, Then set the

tow filter off again, and adjust the high filter control ta zae its offect. Preasing the

5/C Filtars button in and out lets you monitar the effect of the lilkers

8. Tum off the compressor by pressing the Comp i buttan {(so it is ot lit). and
adjust the right-hand threshwoid control. This ia the threshald contral for the limiter
- as yau turn it anti-claockwisa, more of tho sipnal is affected, 3o it hecomes easier
{o hear tha limiting :

10). Sat tha limiter threshokd to O (fully anticlockwise), and adjust its release control

mtrﬂduction]
- -

Installing the Unit

The Green 4 requiras very good ventilation. There is a large hegt sink on the back of
the unit, which c&n become hot a4 the unit dissipates the heat generated by ita Clags:
A circuitey, It is assantial that there is adeguata venlilation around the hear sink:

#  Jf the unit i5 in & rack suirounded by units of 3 greater dopdy, leave a 10 space
abave the unit

-

+ W you have a number of Green 4s installed together in a rack, you should consider
forca-zoaling the rack.

ﬂunneﬂiun;_;

All of the unmit’s cannectians ara on thoe roar panal:
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Power knput

Yhere i3 an IEC muoins lead supplied in the package which should heve the correct
moulded plug for your country. The wiring colour code used in all Focusto products is:

FERERRS LI Ty 7 T
_ Fugiuﬁts'uhlppnd ta the USA, Conada, Taiwan and Japan
l.iv.- Btack Mautral-White Esrth- Groon

For units shipped 1o any other couniry .
Liva - Brown Newtral - Blue Esrth - Grean nhd ‘rﬂlli;!w

The chassis is connected directly to the maing safoty carth. We da not provide an
earth lifting switch, since such a switch can allow for & dangerous wiring
arrangerent.

Warning: For sofety reagzong, it is absalutely IMPERATIVE that the miaing safety eorth
is connected.
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Voltage Select

The module will oparate on a range of voltages. The two-pasition switch on the rear
pane! that should be set to the correct voltage:

i "'%;ﬁmhu position H the module is to be used with
! L4 [Voltages In the range 86V to 120V

Set to this position if the module i810De usé
voltages in the range 200V tﬂliﬁﬁﬂg it

- TR iy A P

230V

To comply with tha safety codes in some countries, modules may be supplied without
a voltage selector. In this case, the module is preset to the local supply voltage, which
is clearly marked on the rear of the module. Check that the voltage is set correctly.

The unit will work correctly from either 60 Hz or 680 Hz power supplies, and will draw
approximately 36VA from the mains supply at highest load.

Audio Inputs and Outputs
All the audio signal connections ore line level, and are made via standard XLR
connectors or sterao jacks, depending on your model.

The wiring arrangamant is:

Screen chassis

Live audio 0®
Return audio 180*
Liva audio 0°

Return audio 180"
Screen chassis

For all inputs and outputs, the screen is connected to the chassis earth point.
You can make either balanced or unbalanced connections to the inputs and outputs.

When the screen and earth wiring of the module is completed correctly, all modules
which are marked with the Europsan Community CE marking comply fully with the
CE EMC regulations.

setting up)

-

Input Operating Level

This switch sets tha sensitivity of each input, and of its corresponding output, to
gither +4 dB or -10 dB:

* +4 dB is suitable for connection o professional equipment.
+« =10 dB is suitable for connection to consumer equipment.

Note that in the +4 setting. the unit Fas high headroom, while in the -10 dB setting.
tha unit has less headroom but a very good signal to noise ratio, which is appropriate
for consumer equipment.

Note that the switch does not affect the overall gain of the unit, but modifies the
internal operating level. Therefore, with the switch out (+4 selected), an input level of
+4 dB registers as O on the meter. Similarly, with the switch in (-10 selected), an input
level of -10 dB registers as 0 on the meter.

Link

This is a stereo jock socket that you can use 1o connect two Green ds,

The connection works in a similar way to the Link switch on the front panel (sea
later), in that the same comprassion is applied to separate signals. Howover, unlike

the Link switch, thera is no master/slave relationship. so the heaviest compression
occurring in one of the channels is appliad to all channels,

When you use a stereo jack 10 connect two units, the tip links channe! 1, and the ring
links channel 2. Do not use a8 mono jack, as this could damage the unit.
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Compressor Controls

+ The threshold and ratio controls set the amount of compression applied to the signal.

+ The make up control sets the output volume of the compressed signal.

« The attack and release controls set the duration of the compression.

LIMITER

Threshold

The threshold determines when the comprassor starts 1o compress the signal. By
setting a threshold, you do not compress all of the input signal - instead, you
compress the signal only
when it is louder than the
thrashold, as shown in the
following diagram:

Setting the Threshold

By setting a threshold, you determine that quieter passages maintain their natural

dynamic range, and only loud passages (that go above the threshold) are compressed.

functions

Vs ::

Ratio

The ratio control determines how much compression is applied to the signal, The
ratio (such as 2:1) refers to the ratio of change in input level to the change in output
level. So, a ratio of 2:1 means that for every 2 dB change in the input level, the ocutput
level changes by 1 dB, as shown in the J
following diagram: I - e

Setting the Ratio

110:1 Ratio |
]

As you increase the ratio, the sound becomes  {

tighter and the effect of the compression

becomes more noticeable. A lower ratio has a

[ |
1
Q 10 20
softer slope, which preserves more of the .

§
i
;

original dynamic range, since an increase in
input level still results in a significant increase in output level,

Make Up

The make up control adds gain to the compressed signal. Compressing a signal
makes it quieter. so after you have set the compression on the signal, use the make
up control to restora the signal’s original volume.

In the diagram, the compressor reduces the signal by 20 dB, which reduces the
dynamic range of the input and in so doing makes the signal quieter. Using the make
up control restoras the volume of the compressed signal

g AFTER MAKE UP
+20 Max Livel
Now Restored
: 3! z-l L] INB
;"i B But with ymaller
1 12000l 11 oo o
T‘.‘ Miaka up
i paid
S === F
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Attack and Release

The attack and release controls determine how quickly the compressor switches on
and off at the threshold. Without an attack control, full compression would be applied
to the signal as soon as it got louder than the threshold. Similarly, without a release
control, the compressor would switch off as soon as the signal got quieter than the
threshaold. While this is fine in some recording situations, in mast it gives an unnatural
sound to the signal, so you can use the attack and release controls to modily this.

MNote that the optimum attack and release rates vary with the instrument being
recorded, and with the performance. For example, when recording a snore drum, a
fast attack and release ara neaded - a slow release over-comprasses the signal, with
all beats after the first dulled slightly because the compressor is still on.

Setting the Attack Rate

By slowing the attack rate, the compressor gradually comes to full compression,
instead of compressing immediately. Transiant response is less affected, so
maintaining the presence of each note.

Attack times do not need to be very fast
when recording onto analogue tape - you
can use slower attack times of around 1 ms.
The fastest transients are lost by saturation
of the tape and become inaudible, and
longer duration peaks can be controlled by
the compressor, giving a more natural sound.

Setting the Release Rate

By slowing the release rate, the compressor recovers more slowly from comprassion, so
it does not turn off completely when the signal returns below the threshaold.

functions ) @

e

The release rate is probably the most important variable when recording rock music,
since it controls loudness. Loudness is
determined by the maintenance of high

Durlng Malewna Aliar
* i Compianslon
i

mean levels: compression increases the

Compreaslon : +
proportion of high-level signal content, and § 1

as the diagram shows, the faster the unit i -
releases, the more low-level signal is brought
to a higher level. Therefore, the faster the ]
release rate, the higher the perceived u
L il T BTN TG N ¥

loudness of the recording.

Auto

You do not have to set a permanent

release time for the whaole input signal;
instead. you can use the Auto button.

| Fant Nelasss

e Gvwrsll Luvel Lymdar ;

Auto reacts to the dynamic range of the [E
input, so the higher the signal is above the |
thrashold, the longer the release. This t
means that fast signals that aren’t
comprassed hard have a fast release time,
while longer signals release more slowly, i
which makes the compression in context E“

with the signal.
! wwrall Lowsl Ussiwiae

Soft Knee

When the Soft knee control is used, the unit gives a more progressive kind of
comprassion, similar to the units in the Red range.

Since the soft knee gives a gentler type of
compression it is actually possible to use
more compression without the signal
sounding very compressed.

* LUse standard compression when you
want 1o do a specific, accurata job (for
example, when mastering). s ——

+ Use the soft knee for a more creative effect, (for example when recording an
individual instrument).

e TR § e " i el w s s ol Rea
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Mote that, bacause of the range of the filters, it is possible to set them so that there s
no comprassion at all. Since only the frequencies between the twao filter settings are
compressed, be careful not to set the requency of the high filter below that of the
low filter: if you do, no frequencies reach the compressor side chain, so no
compression is applied to the signal.

S/C Filters

The filters determine the frequencies that
are sent 1o the compressor’s side chain, and
so affect how the signal is compressed.
The low filter prevents low frequencies
entering the side chain, and so stops the
compressor reacting to those frequencies.
Similarly, the high filter prevents high
frequencies entering the side chain.

Example of Filter Control Settings:

DE-ESSING

For example, one of the problems in compressing a mixed programme is that gain

reduction tends to be controlled by one dominant instrument or sound. For maore a
natural compression, you need to attenuate (reduce the volume of) the sound of the

dominant instrument, but this is probably not acceptable since it would affect the

mix. Therefore, you can use the filters to
remove the frequencies affected by the
dominant instrument, so the signal is
comprassed as if the dominant instrument
had bean attenuated.

This technique can ba vary useful when
compressing bass-heavy dance music, By
attenuating the bass using the low filter, the
bass in the original retains more of its

dynamics.

Another application of this technigqua is in
de-assing. Whon de-assing. you want
sibilants in a voice to be heavily
comprassed. To achieve this, set a high
level of compression, but use the filters 1o
remove frequencies that are not affected
by sibilance (as a starting point, set the low
filter at 2 kHz and the high filter at 10 kHz,
and adjust accordingly). This causes only
the sibilants to be heavily compressed.




(compressor/limiter

Limiter Controls

+  The threshold contral sets a maximum volume for the compressed signal.
+  The release control sets the duration of limiting.

* The look-ahead button causes the limiter to react more quickly.

Whan the limiter is working, the limit light comes on.

To turn the limiter off, set its threshold fully clockwise to +26.

Threshold

The threshold determines the absolute threshold for the signal volume after
compression, and does not allow the volume to go above that threshold.

Mote that the threshold for the limiter is independent of the threshold for the
compressor (the dB value of the limiter’s threshold is an absolute wufua,jnut a relative
value above the compressor’s threshold). Therefore, it is possible to set the threshold
for the limiter below the threshold for the compressor - if you do this, the compressor

will not work.

The release functions in the same way as the release control on the compressor, and
pravents the limiter turning off immediately when a loud audio signal returns below
the threshold.

funl:liuns_-) @

Marmally, the limiter should have a fast release time. However, you may want a
slower release if you are recording a very loud signal that remains near the limiting
threshold for some time. On such a signal, you may hear the limiter coming in and
out, as the signal moves above and below the threshold. To compensate for this, set a
slower release: the limiter now recovers more slowly from limiting, so although it
limits mare it sounds less obvious.

Look-ahead

The look-ahead function is primarily intended for use when recording to a digital
medium (such as hard disk), and allows the limiter to react more quickly to transients
in the signal.

Even without using the look-ahead, the limiter reacts very quickly to transient peaks
in the audio signal; however, it is still possible for a very fast transient to get through
before the limiter cuts in. This is not normally a problem with an analogue medium
(such as tape). but it can cause undesirable digital distortion in digital recording. The
look-ahead delays the audio signal into the compressor, but not into the limiter, thus
offactively giving the limiter a “head start™ and allowing it to react balore tho
transiants exit the comprassor,

In normal circumstances, you probably will not need to use the look-ahead, since you
can reduce the threshold of the limiter instead - this allows the limiter to react before
the transients actually get too loud. You only noed to use the limiter whan you want
1o maximise the signal level into the digital medium, so are recording at high velume
noar the limit of the medium, but do not want to overshoot it

Bear in mind that the look-ahead actually adds another piece of circuitry into the
audio path, and band limits the unit to around 35 kHz, so0 do not use it if you
recording in an evironment where the ultimate signal quality is of prime importance.
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Display and Linking Controls

Ch2
Galn
Change

Gain Change

This modifies what the meter displays. When the switch is out, the meter displays the
level of the input signal. When the switch is in, the meter displays the amount of
compression. Since comprassion reduces the volume of the signal, the meter drops
a5 compression is applied. For example, a 3 dB drop shows as -3 VU on the maeter.

Link
This links the left and right channels for recording a stereo signal.

Normally the two channels of the Green 4 run independently in mono. Controlling a
stereo signal using two independent channels is very difficult, since it is almost
impossible to set the controls for both channels identically. If the channels are not
compressed identically, you will compress one channel more than the other, thus
shifting the stereo position to the left or the right. To avoid this problem, use the Link
button, which disables the main controls for the right-hand channel: the left-hand
channel’s controls determine the compression applied to both channels.

Note that the Link button does not disable the look-ahead and filter controls for the
right-hand channel (since they are in the signal path it is impractical without
degrading the audio quality). When linking. therefore, ensure that you set them
manually to match the settings of the left-hand channel.

funclinn_—s_) @
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How to Use Compression

1. Using an input signal with wide dynamic range, set the contrals in the following
starting positions:
« Ratio in the middle {around 5:1).
+ Thrashold at maximum (+12).
+ Attack and release at their fastest.
« Make up control at minimum,
+ Switch the meter to show gain change, so that you can monitor the effect of
compression.
9. Reduce the threshold, and monitor the effect this has on the sound:
+ Listan to the reduction in the dynamic ranga.
« Watch tha meter to see the amount of gain reduction.
As you reduce the threshold, increase the make up control to restore the level of
the signal.
3. When you are close to the dynamic range you want, you need to adjust all the
controls to achieve the quality of sound that you are looking for:
= Adjust the ratio to compress softer or harder.
» Adjust the threshold to compress sooner or later.
The combination of ratio and threshold determines the maximum level of the

loudest sections:
+ Adjust the attack to dampen the sound or to restore transients.
« Adjust the release to even out compression between the loud and guiet

sections.
Tha ralease determines the level of the quietest signal. The combination of ratio,
threshold and release determines the overall dynamic range.
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When to Use Compression
Compress hard:

« To stop dropping in and out (particularly vocals - compress quite hard so they sit
ahove the mix).

+  When recording bass (for example) - if there is a lat of bass energy that can easily
get out of control.

«  When recording snare.

»  Anything you want to maintain a continuous presence in the rmix,
Compress more softly:

«  When the attack is an important characteristic of the sound.

When compressing softly, set the limiter to the maximum input leveal of the next stage
in the signal chain. This lets you comprass softly without the risk of overloading the
next stage.

When to Use Limiting

Sat the limiter when it is important not to cxceed a certain oulput lovel from theo unit.
The himiter sets a maximum output level for the Green 4. so you can pravent it
overloading equipment later in the signal chain. For example, overloading a digital
device gives unpleasant digital distortion, so set the limiter to prevent peaks in the
signal that could cause an overload.

Non-Operation

If the unit does not appear to be operating correctly, perform these simple checks
before assuming that it needs repair.

None of the LEDs light

Check the mains supply:

1. Is the module connected to the mains supply?

2. Is the socket switched off?

3. Is the voltage select switch on the back of the unit in the correct position?

4. Il the supply is okay and the module turned on but no LEDs light, then a fuse has
probably blown. See the section on changing a fuse.

trouble shuuting)

LEDs light, but the compressor does not appear to work properly
Chack that the unit is 581 as you expect:

1. s the Comp In button lit?

2. Is the comprassor threshold set below the loudest signal level?

3. Is the 5/C Filters button lit? If so, arc the filters set correctly? (Remember that you
must not set the frequency of the high filter below that of the low filter.}

4. |s the limiter threshold set to a value lower than the compressor threshold?

Changing a Fuse

We strongly recommend that you do NOT attempt to change fuses unless you are
absolutely certain that you know exactly what you are doing. If you are in any doubt
whatsoever, contact your dealer or the factory before you open the module.

To change a fuse, if you are certain of your technical ability:
1. Disconnect the mains cable.
2. Viewing the module from the back, remave the screws that secure the back panel,

3. Carelully slide out the inside of tho unit (sce diagram).
Chassis Sleeve

PCB

Front Rear

4. The fuse is in a holder close to the ransformer. To remove the fuse. pull off the

top of the fuse halder, which holds the fuse.

5. Replace the fuse with a 250 mA anti-surge type.

6. When you have replaced the fuse, slide the inside of the unit back into the outer

cover,

7. Replace the screws in the back panel.



