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Introduction
This guide is intended to assist people who want to make recordings of gospel materials 
without formal training. It will discuss how to go about making professional sounding audio 
recordings from planning the recording, to the selection of equipment used, right through 
to completing the final product. 

Purpose of the Recording

Before beginning the project it is important to make plans which will deliver the desired 
outcome. The focus when planning should always be on the people group for whom the 
recording is intended. The recording process can be time consuming and expensive and 
often there will not be a second chance to re-record if things don't work out.

Selection of Content

Selecting the right content for your recording project is paramount. The main priority is the 
truth of the gospel being reflected in the finished product. It is also important to consider 
how the gospel is presented which may vary across different cultures. The needs of the 
listener should be considered at all times. Ease of translation will also be a factor as this 
can minimise mistakes and make for a more efficient recording process.

Audio Formats
A common mistake to think that the most appropriate format to record any material in is the
format that it is expected to be delivered on. Years ago, many missionaries thought that if 
they were going to deliver their recordings on cassette, then it was appropriate to record 
on a cassette recorder.  These days there is a common misconception that if recordings 
are to be delivered as MP3s, they should be recorded to MP3 format on a pocket recorder.

However, when making a new recording it is unlikely that the quality of the final product will
reach the full potential of that particular recording format. If you record with the same 
format that will be used to deliver the recordings, there will be no extra quality 'overhead' to
permit any processing which may be necessary (e.g. equalisation, volume adjustments, 
compression etc.), without noticeably degrading the sound quality of the recording. 
Therefore, to get the best possible outcome, the initial recording should be made to a 
higher quality format and then once complete, converted down to the desired delivery 
format.

The format recommended for original and master recordings is 48kHz, 24 bit PCM WAV 
files, either mono or stereo as appropriate for the material. This format is also 
recommended by the International Association of Sound Archives (IASA) for recordings 
which are expected to be archived and used indefinitely, because it can capture the full 
quality of any audible sound, and it is easily down converted to whatever formats may be 
needed for delivery. http://www.iasa-web.org/tc04/field-recording-standards
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Equipment
Before commencing recording, the necessary equipment to create a professional audio 
recording must be acquired. Equipment must be reliable and of a high quality and must be 
able to produce recordings in the desired format. It is also good to have backups and 
alternative options in the event of equipment failure.

There is a wide range of possible recording equipment that may be used for recording 
sound—everything from a mobile phone or tablet, hand-held audio recorders, USB 
microphones, laptop computers, to more serious dedicated sound recorders. While many 
of these are cheap and easily accessible, they may not be suitable for producing quality 
recordings. 

Microphones

A microphone converts sound energy into electrical energy. As your microphone is the first 
link in the signal chain it is important to make sure it is of high quality. If your microphone is
not capturing a transparent (distortion free) signal there will be no way of improving your 
sound later on. Whatever the microphone captures is what you will hear, so selecting the 
right microphone is very important. 

Built in microphones in mobile phones, hand-held recorders and laptops rarely produce 
quality recordings, as they typically use small cheap microphone capsules, in an 
electrically noisy environment. An external microphone (and preamp) is required, which 
then also allows good positioning, control, metering, and the use of quiet pre-amps.

The two main types of microphone recommended for field recording are 'dynamic 
microphones' and 'condenser microphones'.

Dynamic Microphones

Dynamic microphones operate by sound waves vibrating a diaphragm with a coil of wire 
attached which moves inside a magnetic field creating a small current of electricity. 
Dynamics microphones are rugged and commonly used on stage in live music 
performances.

Condenser Microphones

Condenser microphones consist of a conductive diaphragm and a metal back plate which 
are placed very close together and charged with a voltage. The diaphragm vibrates in 
sympathy with the sound waves in much the same way as a dynamic microphone. As the 
diaphragm moves in relation to the back plate the varying distance between the two 
creates the electric signal. Unlike the dynamic microphone there is no coil of wire attached 
to the diaphragm. This reduction in mass allows the diaphragm to vibrate more feely which
makes the microphone more sensitive, especially to higher frequencies. However, 
condenser microphones are not as rugged and greater care should be taken during 
handling and transportation. These microphones are also susceptible to temporary failure 
in conditions of high humidity.
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Polar Patterns

The polar pattern describes the directionality of the microphone. For example an 'omni-
directional' polar pattern would mean the microphone is equally sensitive to sound coming 
from every direction (see Figure 1). Below are a few different examples of polar patterns.

Figure 1 – An example of some common microphone polar patterns

As shown in Figure 1 a 'cardioid' polar pattern will pick up sound coming directly into the 
front of the microphone while cancelling sound coming from behind. This is very helpful 
when trying to isolate the sound source from other noise in the environment. A cardioid 
microphone will be of most use to a field recordist and is useful for capturing both speech 
and music. A 'figure-of-eight' (or 'bi-directional') microphone will pick up sound from directly
in front and directly behind the microphone while rejecting sound coming from either side. 

When purchasing a microphone it is advised to go for a reputable brand name to ensure 
quality and reliability e.g. AKG, Sennheiser, Shure, Rode etc. As a guide, the microphones 
most commonly used by GRN are Sennheiser MD-421 (dynamic cardioid) and AKG C-535
(condenser cardioid). 
(Note: USB microphones which plug straight into a computer are not recommended as 
there is no way of controlling the input gain and most only record at 16 bit.)

Recorders

There are many options when it comes to recording devices however not all of these will 
be covered in detail. Below are a few factors to consider when choosing what type of set-
up to go with.

• Pre-amps – It is important to make sure the machine you are using has good 
quality pre-amps. The pre-amp will take the weak electrical signal created by the 
microphone and amplify it to a usable level. A good pre-amp ensures the amount of 
distortion and noise introduced into the signal will be kept to a minimum.

• Digital Converters – In order for the signal to be recorded in a digital format onto a 
hard disk or flash drive it must be converted from an analogue signal to a digital 
signal. The digital converter must be able to operate at the required sampling and 
bit rate (e.g. 24bit 48kHz). 

4



Global Recordings Network – Practical Guide to Producing Professional Audio Recordings - 29 Jun 2017

• Ergonomics – This should be considered, as it is important to have good control 
over the machine for ease of level adjustments during recording. If the display and 
controls are too small or in an awkward position, then operating the machine may 
be difficult and the quality of the recording will suffer.

• Meters – Reliable level meters are essential in setting an appropriate record level 
and avoiding clipping. There are different ways to display metering and some 
machines give you the option to switch between different metering modes. For 
example: VU meters will show you an approximate average level for your input 
signal, which helps you to get a consistent sounding recording.  Peak meters 
display the level of each peak as it passes through the pre-amp, which helps warn if
any peaks are being clipped and distorted. Both are desirable for accurate control 
over the input level.

• Battery life – The recorder must be able to run on batteries as often field 
recordings may take place away from a reliable mains supply. Therefore good 
battery life will ensure minimal interruptions during a recording session. Even when 
a power supply is available it is not advised to record while charging the machine, 
as this can sometimes introduce buzzes or hums into the recording.

• Channels/inputs – The number of record channels or inputs a device has will 
determine how many signals can be recorded at one time. For example, when 
recording music it may be desirable to use one microphone to capture the vocals 
and another microphone for the guitar and record them onto separate channels. 
This would require a machine with a minimum of 2 input channels.

Laptop Recording

It is possible to record directly onto a laptop. However, built-in microphone inputs in 
laptops are not designed for quality and will give sub-standard results. USB microphones 
are an improvement, and popular with bloggers, but they are generally limited in audio 
performance, and control. Therefore, an external USB pre-amp/converter will be required. 
This is a unit which the microphone is connected into and the input level is adjusted. The 
factors to consider when selecting such a device and setting up a laptop for recording are 
the same as those listed above. However, recording onto a laptop that has an internal fan 
or noisy hard-drive is not recommended as this can create issues with noise spilling into 
the microphone. Another downside to laptop recording is that setting up to record takes 
longer as the computer needs to be turned on and software loaded up. Conversely, a 
dedicated portable recording device will power up and begin recording with in a few 
seconds, making it more convenient for capturing ad hoc performances.

Software

Computer software is required for editing and processing the sound once the recording is 
complete. GRN uses Adobe Audition 3 to complete this task however there are many 
different programs available on the market. Using a program with multi-track capabilities 
will be essential if music and speech are to be used together or multi channel recordings 
are being made. Some more examples of computer programs available include Audacity, 
WavePad or Sony Sound Forge.
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Headphones

During the recording process headphones will be needed to hear what the microphone is 
capturing. Therefore, the headphones must be accurate – earphone buds or headphones 
with excessive low frequency response are not advised. Good quality headphones will give
the recordist the ability to discern the quality of the incoming signal and recognise any 
abnormal or unwanted sounds e.g. background noise, distortion, clipping, click/pops, 
buzzes/hums, excessive re-verb etc. It is desirable to select headphones which are 
comfortable, have good sound isolation and a relatively natural frequency response. A 
good example is https://en-au.sennheiser.com/on-ear-dj-headphone-hd25

Accessories

In addition to the equipment already mentioned, below is a list of other things which will be 
required.

• XLR/Microphone cables – one cable for each microphone or input channel plus at 
least two spares.

• Microphone stands – one for each microphone or input channel
• Pop filter – This will be fitted in front of the microphone when recording vocals to 

eliminate pockets of pressurised air hitting the diaphragm when speaking sounds 
like 'b' or 'p'.

• Gaffer tape

Storage and Back-up

High resolution audio files can be quite large therefore it is recommended that adequate 
data storage is available. As a guide, recording at 24bit 48kHz will use about 500MB of 
storage per hour per channel. If recording in stereo that figure will be about 1GB per hour. 
The length of recording planned will determine the amount of storage required. Recordists 
should over estimate the amount of storage required to ensure storage space is ample. 

In addition to primary storage, whilst in the field all data should be backed up to a 
secondary drive. This will ensure against loss of data. The back-up storage device should 
be equal in capacity to the primary storage device.

Setting Up

Selecting Recording Environment

The environment in which the recording is made has a huge impact on the quality of the 
overall sound. It can also have and effect on the performance of the speaker or performer. 
Often in the field there will be no perfect recording location. However, having an 
understanding what factors can have a damaging effect on the sound will help a recordist 
to avoid some common pit-falls.

Sociological Factors

A good recording requires a speaker with a clear, loud voice. However, in many cultures it 
can be regarded as inappropriate to speak with a raised voice (especially for women). As a
result they often speak only just loud enough to be heard by those listening nearby. 
Unfortunately, putting a microphone in front of them can make them very self-concious and
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speak even quieter as they don't want to be regarded as berating their listeners. This 
produces a fairly low signal to noise ratio and the recording will not be as clear and 
intelligible as we may like.

Furthermore, working in a small, close room can compound the situation. Since all those 
who need to hear are very close, they feel it's not necessary to speak loudly. Therefore, 
there can be a number of factors which can make it impossible for them to speak up, 
despite them being asking them to.

Some potential solutions to this problem include:

• Suggesting to the speaker that they should try to speak as if they need to be heard 
by someone a few metres away. If you have a couple of other people helping to 
check the recording, you could try positioning them at least 2-3 metres in front of 
the speaker, to give them a real audience.

• People can be more inclined to speak up if they are outdoors. This will require a 
quiet location as to ensure excessive background noise is not introduced.

• If you have to record indoors, find a room that's large enough for you to be at least 
a couple of metres away.

Minimising Background Noise

Selecting a quiet location to begin with will be the best solution to this problem. Some 
examples of common background noises to avoid include traffic, animals, insects, weather,
the ocean, noisy computers/fridges/air-conditioners/fans etc. Sometimes these things can 
be avoided by changing location however selecting the correct time of day or year the 
recording takes place can also have an effect. For example, waiting for bad weather to 
subside, or recording during the day in months when insects aren't as active.

Once the time and location has been taken into consideration, noise can be further 
minimised by the way the recoding is set up. When using a microphone with a cardioid 
polar patter, the microphone will reject sound coming from the rear. This is helpful when 
minimising noise. Simply point the rear of the microphone in the direction of the unwanted 
noise to stop it from entering the microphone (see Figure 2).

Figure 2 – The microphone has been positioned so that the unwanted noise from the rear of the 
microphone is cancelled out.
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Another way to further reduce unwanted noise is to increase the signal to noise ratio. By 
increasing the level of the desired source in relation to the unwanted noise we can 
increase the signal to noise ratio. This can be achieved by asking the speaker to raise their
voice. In addition, placing the microphone closer to the desired source in relation to the 
unwanted noise by increasing the speaker's proximity to the microphone will also be 
beneficial. In each situation you need to find the best compromise of sound, expression 
and noise. An increased input signal into the microphone also means that less gain is 
required at the pre-amp stage. This is an added benefit since even good quality pre-amps 
introduce some noise of their own as the gain is increased.

Avoiding Early Reflections

As sound radiates from a source, it will travel through the air bouncing off the objects it 
comes in contact with. For example, a person calling out in a loud voice towards a distant 
cliff face may hear a faint echo return to them a short time later. In this example our brain 
is able to distinguish between the primary source and the reflection because of the length 
of time between the two. However, when the time between the primary source and the 
reflection is reduced to below around 0.020 seconds, the brain interprets the two signals 
as being one. Although we only perceive one signal, the quality of that signal can sound 
fuzzy or muddy as opposed to clear and firm. This is because when two identical signals 
arrive at our ears at different times a phase shift occurs. Phase shift can cause certain 
frequencies to increase in level and others to be cancelled out. In Figure 3 we can see a 
phase shift of 90 degrees. A phase shift of 180 degrees would be a complete cancellation 
of the sound. These cancellations result in what's called 'comb filtering'. 

Figure 3 – The phase shift in this diagram is 90 degrees. The primary signal is shown in blue and the 
reflection is shown in red

In Figure 4 we can see the effects of comb filtering on the frequency spectrum. In this 
example 500Hz has been completely cancelled out and 1000Hz has been boosted. Which 
frequencies become affected by comb filtering is determined by the degree of phase shift 
(or the delay time). For example, a reflection off a wall 1m away will create a delay of 
0.006 seconds and cancellations at around 83Hz, 250Hz, 415Hz, 581Hz and 747Hz with 
boosts at around 166Hz, 332Hz, 498Hz and 664Hz. 
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Figure 4 – The effect of comb filtering on the frequency spectrum. The delay time in this example is 0.001 
seconds.

Below are some practical steps recordists can follow in order to combat early reflections 
and achieve a clear, firm sound.

• Avoid small rooms – Being within 3m of any hard flat surface (wall/ceiling/floor) will 
cause a reflection of <0.020 seconds and some degree of comb filtering. In most 
cases a larger room will be preferable to a small room.

• Avoid reflective surfaces – Different materials reflect different amounts of sound 
depending on the absorptive properties of the material. Generally hard surfaces like
concrete and tiles are more reflective and therefore rooms with exposed hard 
surfaces should be avoided where possible. Furthermore, any hard furniture (tables 
etc.) placed close to the microphone will also cause unwanted reflections and 
should be removed where possible or lined with an absorptive material.

• Acoustic treatment – Where it is not possible to find a large room with soft, non-
reflective furnishings some acoustic treatment may be required. Hanging drapes or 
lining walls with mattresses or other soft materials will help in controlling reflections. 
Rugs or carpet on floors can also be useful. The thickness of the material used will 
depend on what frequencies are absorbed. Too many thin absorbers will only 
absorb high frequencies which can cause the recording to sound 'boomy' and less 
intelligible.

• Increase signal to reflection ratio – a recordist can battle early reflections in the 
same way as increasing the signal to noise ratio mentioned earlier – ensure the 
speaker is in close proximity to the microphone, and direct the rear of the 
microphone towards any hard surfaces. Except in this case however, encouraging 
the speaker to raise their voice will be of no use since the intensity of the reflections
will be directly proportional to the intensity of the source.

• Recording out-doors – Of course if the recording takes places out-doors there will 
be no walls for the sound to be reflected off, but wind and background noise can be 
a problem. If the situation allows for out-door recording (fine weather/no background
noise) then this can work well.

Microphone Placement

Microphone placement is critical to achieve a clear, intelligible sound. As has been already 
covered the rear of a cardioid microphone should be aimed at any source of unwanted 
noise. The front of the microphone should be aiming in the direction of the source. 
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However, a microphone is not like a torch. Just because the microphone is pointing at the 
source does not mean good placement has been achieved. The directionality of the 
microphone will pick up sound coming from that direction in which the microphone is 
pointing. However, a speaker's voice is also directional. Therefore it is important that the 
source is directed to the microphone (See Figure 5).

Figure 5 – In both diagrams the microphone is directed towards the source. However, the source must 
also be directed towards the microphone as shown in the bottom image

Depending on the situation the distance between the microphone and the speaker may 
vary as mentioned previously. As a guide the microphone should be about 15-20cm (no 
closer than 10cm) from the speaker's mouth. However, a judgement should be made by 
listening (though headphones) to the person speak into the microphone at a moderate 
level to ensure a transparent sound. (When listening, ensure the headphone level is loud 
enough so that what is heard is the microphone input signal and not the sound coming 
directly from the primary source.) Due to the proximity effect of cardioid microphones, the 
low frequencies will be boosted as the microphone is moved closer to the source. Placing 
the microphone too close to the speaker can cause the low frequency content in the 
persons voice to become unnaturally prominent. The converse also applies – as the 
microphone is moved further away from the source, the low frequencies will become less 
prominent which can make a persons voice sound 'thin' or 'tinny'. If the speech sounds 
distorted or unnatural in anyway the positioning of the microphone may need to change 
before recording can begin.  A pop filter should be used whenever recording speech or 
vocals and should be placed directly between the microphone and the speaker's mouth (at
least 8cm away from the microphone). This will stop pockets of pressurised air hitting the 
diaphragm of the microphone when sounds like 'b' or 'p' are pronounced.
Tip: Have the speaker sit in a comfortable position first and then place the microphone in 
the right spot, not the other way around. If the speaker adjusts their seating position 
throughout the recording, the microphone placement may need to be adjusted to 
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compensate.

Trouble Shooting

There may be times when everything seems to be connected and turned on but nothing is 
coming through the headphones. This can be quite stressful for a recordist scrambling to 
get the recorder up and running while the speaker or musicians are all standing around 
waiting. A lack of signal can be caused by a number of factors depending on the recording 
machine used. However a systematic approach can help to resolve faults quickly and 
easily. (This approach will also be useful if static, buzzes or crackling noises are heard 
during the recording.)

The Obvious

Start by double checking the obvious – make sure the machine is powered up, microphone
cables are all connected properly into the correct inputs, any routing is set properly, the 
pre-amp gain is turned up (48v phantom power turned on if using a condenser 
microphone) etc. While checking everything, have someone speak continually into the 
microphone (counting to 10) and keep an eye on the meters for signs of life. If the meters 
light up but nothing is coming through the headphones, check the headphone output level 
and headphone routing. If still nothing is heard the headphones may be faulty. Try testing 
the headphones by listening to another device (e.g. laptop/MP3 player etc.)

Follow The Signal Flow

If the process above doesn't fix the problem there may be a fault somewhere in the signal 
chain. As mentioned earlier it is good practice to have backup equipment available. Start 
by replacing each piece of equipment in order of the signal flow (as set out below). As 
each piece of equipment is replaced test the signal again while watching the meters.

• Microphone
• XLR cable
• Input – trying plugging the microphone into a different input as the input jack or pre-

amp may be faulty
• Settings/routing – if the above have been replaced and still no sound is heard check

the machine's input routing settings. (Refer to manufactures instructions for specific
information.)

Recording
Once everything is set up and operating properly, it is advised to do a sound check. Begin 
recording while the speaker talks at a comfortable level and adjust the input gain (more on
this below). After a short time stop the recording and play it back, listening carefully 
through the headphones. The voice should sound clean and natural, free from any 
distortion, background noise or reverberation. If the speaker sounds 'far away' then maybe
they are – move the microphone closer. 
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Setting The Record Level

How the record level is set will depend on the type of metering available. Generally some 
experimentation is needed to become familiar with the way the particular meters work. As 
a guide, with VU metering, the record level should typically be set to average around 
-20dBFS. With the meters set on VU mode, try to have as many peaks going slightly 
above -20dBFS as below. It is very important that the input signal is never 'clipping' (see 
Figure 6).  With peak meters, the level should never reach 0dBfs. If this occurs it is 
advised to stop and re-record that section. The highest peaks should always be kept about
2 to 3dB below 0dBFS, to give a few dB of headroom.

Figure 6 – Digital clipping is when the input signal exceeds the maximum record level. The top sound 
wave shows the signal prior to clipping. The bottom wave shows the effects of clipping – squaring off the 
tops and bottoms of the sound wave. This not only sounds bad, but it is not able to be easily fixed later on.

During the recording the speaker's voice may vary in loudness, so the recordist must 
monitor the meters and maintain control over the input gain at all times. This is where the 
importance of ergonomics comes in. The ability to make fine adjustments when needed 
will help to create a recording with a consistent level. 
(Note: On most recording machines, a flashing red light means the signal level is too high 
and distortion is occurring.)

Monitoring

Although the meters can be very helpful in providing information regarding the record level,
listening through headphones throughout the entire process is essential for discerning 
quality. If undesirable noises are heard at any time, the recording should be stopped until 
the issues can be rectified. For example, an XLR cable may begin to crackle or buzz, the 
wind could blow into the microphone or a squeaky chair could interrupt a line of speech. 
Also listen for variations in level which could be caused by the speaker altering their head 
position away from the microphone.
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Speech Recording Methods

A good recording session generally requires at least 3 people: the recordist, the speaker 
and the checker. The checker's job is to follow the text and ensure it is well read with 
appropriate expression. The checker may be either a missionary or another speaker of the
language, but they need to be able to ask the speaker to stop and repeat something when 
necessary. Cultural attitudes and relationships may intrude in that process.

Stilted speech due to poor reading can be tiring and distracting for the listener. Below are a
few different methods which can be used for recording speech. The method chosen will 
depend on the skills and resources available. 

Reading

Fluent readers often still need to be directed a little at times to ensure the emphasis and 
expression are correct. For long scripts that are to be read, the use of a software text 
prompter is recommended. Put screens in front of the speaker and recordist, and the 
checker should control the text. This is much easier for everyone and gives a more 
consistent and better quality recording than working with pieces of paper.

The 'Mimic' Method

If the speaker is not a fluent reader, it may be best to use the 'Mimic' method. This is 
where the missionary/checker may read one sentence (or phrase) at a time, and the 
speaker repeats it (without a script in front of them). Generally the speaker will also mimic 
timing and expression. A little editing is required to remove the first voice, but the results 
can be quite acceptable.

Story Telling

If the content is more important than exact word for word accuracy, oral storytelling 
methods can be used; whereby the whole story or message is first told to the speaker 
(perhaps a couple of times), who then repeats it in their own words. Careful checking is 
required and some editing may assist, but this can often result in a very natural and 
expressive presentation.

Music

Adding music to a program can help to convey the message and break up the monotony of
listening to long monologues. If done well, music can add to the joy of listening to a 
program. However, if done poorly it is sometimes best left out all together. Music will not 
improve in quality once it is recorded and there is no magic fix for a bad performance. 
Therefore musicians and performers should be auditioned prior to recording. Once a 
decision has been made to record the group some rehearsal time should be allocated to 
minimise mistakes during recording. The tuning of instruments prior to recording is 
essential as an out of tune guitar string can be a painful distraction to the listener. After the 
group has had a few rehearsals and all instruments are in tune it is time to start recording. 
It would be advised to record a few takes of each song. This will give the recordist the 
ability to choose the best take to use in the final program. Make sure the beginning and 
end of each song is performed well. All musicians should start and finish together as 
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opposed to trailing off individually. When the song finishes all musicians and the recordist 
should remain silent and stationary until all instruments have finished sounding. The decay
of a guitar string can fade out over several seconds after being struck and if the recorder is
stopped during this time it will be completely cut off. Below are some options for capturing 
a live performance.

X-Y Stereo

The X-Y Stereo set up involves using two identical cardioid microphones recorded onto 
separate channels. The microphones are placed at 90 degrees to each other with the 
capsules almost touching in the centre. The ensemble or musicians stand in an arc around
the microphones projecting their voices towards the diaphragms. When the two signals are
mixed together one microphone is panned hard left and the other is panned hard right 
creating the stereo image. Those who were standing in the centre of the arc will be in the 
centre of the stereo image and those who were standing on either end will be coming from 
either the left or right speaker (see Figure 7).

Figure 7 – Recording a vocal ensemble using XY Stereo microphone configuration. In this example all 
singers are equal distances from the microphone.

Finding a balance using XY

When recording multiple singers or instruments using XY stereo configuration it is 
important to get the balance right during the recording session. There will be no way of 
turning up the lead singer or turning down the drums later in the process. The only way to 
do this is by varying the proximity to the microphone of each band member. For example, if
the lead singer is to be heard above the other vocalists you could ask them to take a step 
closer to the microphone. On the other hand if a tambourine player is taking over the 
recording they could be asked to take a few steps away from the microphone. By running 
through a few sound checks and listening back to the recording it can be determined 
whether or not a good balance has been achieved. Also note that some singers or 
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instruments are naturally louder than others so listening to each one is important when 
figuring out who to place where.

In addition to finding a balance in terms of level, it is also important to make sure the 
instruments are balanced across the stereo image. As a rule the lead singer should always
be coming from the centre of the stereo image, with back up vocalists spread evenly to the
left and right. Drums also should always be coming from the centre and any other 
percussion could be balanced left and right. If there are multiple instruments like guitars or 
wind instruments they should be spread evenly throughout the stereo image. What is to be
avoided for example is to have all the vocals on one side and all the instruments on the 
other side. Figure 8 shows an example of how instruments can be arranged to find a 
balance in terms of level and the stereo image.

Figure 8 – XY Stereo configuration. An example of how to create a balance of instruments across the 
stereo spectrum. Note the varying proximity to the microphones of different instruments.

Close Miking 

Another option for capturing a musical performance is to close mic each instrument 
individually and record each signal to it's own separate channel. This will give a recordist 
much greater control when balancing levels between instruments later on in the process. It
will also allow for different processing or effects to be applied in different amounts to each 
instrument (e.g. re-verb, delay, equalisation etc.) Note that the number of record channels 
available will limit how many instruments can be recorded. For example, on a 2 track 
digital recorder it would be possible to record vocals on one track and guitar on the other 
track. When using this record method it is desirable to aim for separation between the 
instruments to avoid sound from the guitar spilling into the vocal microphone and vice-
versa. This can be achieved though the use of cardioid microphones placed in the correct 
position (see Figure 9). Be sure to aim the rear of each microphone towards the unwanted 
source. Contrary to a stereo recording, both the guitar and vocals should be panned more 
or less to the centre when the two signals are mixed together and balanced.
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When deciding on microphone placement for close miking different instruments each one 
will need a unique approach. Decide what part of the instrument is creating the sound and 
which direction most of the energy is going. Placing a microphone in different positions will
often capture different characteristics of the instrument. Therefore it is important to listen to
figure out the most appropriate position for the microphone. With the microphone gain 
turned up and headphones on, ask the musician to play the instrument while moving the 
microphone around and listening carefully to find the most natural sounding position.

Figure 9 – Close miking a guitar and vocals with cardioid microphones. Notice the rear of each microphone
is directed towards the unwanted source to aid in reducing spill and maintaining separation between 
instruments.

Editing
As well as archiving completed audio programs, GRN also preserves the recordings in 
their most original, but edited state. The editing includes removing mistakes and repeats, 
and long periods of silence. It can be helpful to do the editing in the presence of someone 
who speaks the language so back checking of the recording can be done at the same 
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time. When cutting out mistakes or silence make sure the timing between sentences are 
appropriate. If the spaces are too long the recording can sound slow and frustrating to 
listen to. If the spaces are too short it can sound unnatural and distracting. Avoid the 
temptation to mute or cut out all ambient noise in between each sentence as this can draw
more attention to any noise and distract the listener. 
Save a copy of the recording (as the 'Edited Original') after editing, but before making any 
level adjustments, applying processing or mixing etc. This makes it much easier to do any 
future remastering or adjustments to the program.

Monitoring

When editing and programming recordings it is important that good quality monitoring 
speakers are used. This will give you an objective and transparent reproduction of the 
recorded sound which is important when making technical and artistic decisions. Speakers
with a flat frequency response will represent the sound more accurately and give you the 
best idea of how the recording will sound on other speakers. If the monitoring speakers are
colouring the sound, the recording will sound different when played back on different 
speakers or devices. Editing and programming on headphones is not advised as it delivers
an unnatural sense of the dynamic balance of the recording.

Programming
After the initial editing is completed and a copy has been saved as the 'edited original', a 
final program can be made. 

The aim of programming is to complete the following:
• Any necessary music and sound effects will be added. 
• Arrange the spacing of each item (usually a few seconds in between, possibly 

longer if a musical bridge is used)
• Remove any identification announcements which aren't intended for the audience
• Ensure the levels are consistent throughout the recording and set to an appropriate 

loudness (average of -20dBFS on a VU meter)
• Speech and music levels are balanced appropriately
• If music is used, instruments should be panned to their desired position, levels 

balanced and effects added if necessary (be sensitive to what the recording calls 
for)

• Processing can be applied (e.g. compression/expansion, limiting, equalisation, 
filters etc.)

• Any restoration required (e.g. noise reduction etc.)
• Divide the program into individual tracks (one for each item) beginning at track 1

Some important things to remember:
• If the music recorded is detracting from the quality of the recording or the over all 

enjoyment of the listening experience, consider whether or not it should be included
in the final programming
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• Musical bridges at the beginning, the end or in between items should be appropriate
in length. Avoid lengthy sections of instrumental music which can drag on for long 
periods of time. This can become boring to listen to and cause the listener to 
become confused as to the purpose of the music. On the contrary, musical sections 
which are too brief can sound cut short. Consider the purpose of the music at all 
times and insure any fading in or out is gentle and unobtrusive. 

• When adding effects or processing it is important not to be heavy handed. Aim for a 
natural sound. If the recording doesn't require any processing it may be better to 
leave it as is rather than fiddling with it for the sake of it.

• If including music recorded by someone else ensure the format is correct. If it is 
from a commercial CD (16bit 44kHz) it should sound fine. However, MP3s or other 
low bit rate or compressed file types should be avoided. In any case written 
permission must be sought before any externally recorded content can be included 
in a program. It is advised not to use music that has come off a cassette tape which 
has been sitting in someone’s shed for the last 20 years.

• Include 5 seconds of silence at the end of the program for spacing between 
different programs on digital players.

• Export the recording at 24bit, 48kHz
• Add a documentation file detailing the language, location, content, who made it and 

the recording format e.g. 24bit, 48kHz, stereo

Documentation
It is recommend that notes are made during the recording process and saved with the 
sound files to assist in their identification in the future. The notes should include details 
about the language and content, who was involved, where, when and how the recording 
was made (e.g. microphones and equipment used) and copyright status of all material 
involved.

If you plan to send your recordings to the GRN studio it is important that they are 
accompanied by documentation to identify the recordings and how you would like them 
managed. More information regarding documentation can be found on the GRN website.
http://globalrecordings.net/en/submit-guide-nongrn

Distribution Copies
The audio file formats required for distribution of recordings can vary over time. 'Master' 
recordings should not be kept in a compressed format such as MP3, as any further 
conversion or processing will necessarily degrade the sound quality at each step. Master 
files should be preserved as high resolution WAV files (24bit, 48kHz). This will ensure that 
recordings remain available for distribution for as long as they are useful without serious 
degradation. 

Various batch conversion programs may then be used to convert from the master files to 
the particular distribution formats required. As distribution formats change over time, new 
distribution copies can be made from the master by changing the conversion settings or 
software to produce the new formats. 
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For example, master files can be used to create 16bit, 44.1kHz copies for distribution on 
CD, or MP3s for distribution online. It is not good practice to create distribution copies from
anything other than the master file.

Below are some examples of sound conversion programs that can be used for creating 
distribution copies:

• NCH Switch:  Converts many audio formats, including sample rate conversion of 
WAV files.  http://www.nch.com.au/switch/

• Lame XP: A 'front end' for Lame, a very popular coder for MP3 and other 
'compressed' formats.  https://sourceforge.net/projects/lamexp/

At GRN, we developed our own bulk audio format conversion and rendering program 
called WavTools, which can be downloaded from http://globalrecordings.net/en/wavtools. 
WavTools enables us to specify multiple different output formats, and where they should 
each be placed. On our servers it runs automatically each day to produce distribution 
copies of any new or updated programs.

Summary
The topics covered provide a brief overview of some good techniques and recommended 
practices. However, further study and research be undertaken to obtain a more 
comprehensive understanding of some of the processes mentioned. This may be done in 
the form of personal reading (books or online) or formal training. Furthermore, the value of 
good practical experience and experimentation can not be understated and will be useful 
in developing skills and training the ear. We at GRN hope you find this guide useful and 
practical as you seek to produce quality audio recordings. If you would like to find out more
about some of the themes mentioned or if you require technical support, contact us 
through our website:  http://globalrecordings.net

19

http://globalrecordings.net/
http://globalrecordings.net/en/wavtools
https://sourceforge.net/projects/lamexp/
http://www.nch.com.au/switch/

	Introduction
	Purpose of the Recording
	Selection of Content

	Audio Formats
	Equipment
	Microphones
	Dynamic Microphones
	Condenser Microphones
	Polar Patterns

	Recorders
	Laptop Recording

	Software
	Headphones
	Accessories
	Storage and Back-up

	Setting Up
	Selecting Recording Environment
	Sociological Factors
	Minimising Background Noise
	Avoiding Early Reflections

	Microphone Placement
	Trouble Shooting
	The Obvious
	Follow The Signal Flow


	Recording
	Setting The Record Level
	Monitoring
	Speech Recording Methods
	Reading
	The 'Mimic' Method
	Story Telling

	Music
	X-Y Stereo
	Finding a balance using XY
	Close Miking


	Editing
	Monitoring

	Programming
	Documentation
	Distribution Copies
	Summary

