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Introduction

For the assignment I choose to record mix and master a drum kit and acoustic guitar. A drum kit 
being; a kick drum, snare, hi hat, cymbal, low tom and hi tom. I hired out the drum kit from the music 
department in talbot house and set it up in Studio 1, using the Octopre to get each signal from studio 1 
into Studio 4 so that Studio 4 would be the control room.

Microphoning process.

To record the drum kit I had to select my microphones carefully, (out of the microphones we had 
access to). I wanted a microphone for the kick, snare, hi hat, low tom, hi tom, 2 overhead microphones 
(preferably a matched pair). I also wanted to microphone the cymbal but due to a lack of XLR leads 
and slots on the Octopre this idea was replaced with 1 other microphone to be placed further away, just 
to pick up the signal of the entire drum kit after the recording environment had taken an affect on it.  
This gave a total of 8 microphones, the microphones used were;

• 1 x AKG D112 – for Kick
• 1 x Shure SM57 – for Snare
• 2 x Sennheiser e604 – for Toms
• 2 x AKG C414b – for overheads
• 2 x AKG C451 – for Hi hat and ambient microphone.

All of which where used with cardioid polar patterns.

(the guitar was recorded by being plugged directly into the Digidesign interface.)

To record the kick I placed the D112 microphone inside the drum at around 3 inches away from where 
kick pedal makes its impact. The microphone was also 
supported by a cotton and polyester jumper to absorb 
some of the higher frequencies and give off a warmer 
sound.

As we can see in the figure to the left, the frequency 
response for the D112 microphone is strongest 
between 50Hz and 200 Hz, which is exactly the same 
for the frequencies that a kick drum generates.

The Polar Pattern shows that the frequency detection is 
different at different frequencies but by looking at the 
frequencies where this microphone specialises we can 
see that the microphone has a cardioid polar pattern.

Figure – AKG D112 Frequency  
response and Polar Pattern



When recording the snare I placed the SM57 at 
a 45 degree angle pointing to the surface of the 
the snare skin so the microphone was aimed 
towards the halfway between the centre and rim 
of the the snare. The angle is to capture as much 
of the snare as possible and the placement of the 
microphone is so that the mic doesn't get in the 
way of the drummer.

The frequency response is pretty much flat at 
the range where a snare drum is most present. This means that the snare 
will be recorded almost exactly the same as it it played in terms of the 
frequency content. Where as in the previous example the kick drums 

strongest frequencies where being boosted.

Both tom drums were recorded in the same 
way. The e604's were clipped on to the rim of 
the drum facing the drums surface. These where 
also aimed at the skin of the drum at a 45 
degree angle for the same reasons stated with 
the the snare drum. 

These microphones where placed very close to 
the drum surface so that the low end frequencies 
were picked up as much as possible. As you can see 
in the diagram to the left this has a noticeable affect 
on the recording.

The c414b's can be used in different polar 
pattern modes. I used these microphones as 
overhead microphones so that they would 
capture the entire kit, therefore I used them in 
the cardioid polar pattern mode and pointed 
them towards the drum kits from a distance of 
roughly 2/3 ft. 1 was placed to the left of the 
drum kit and the other was placed to the right.

This microphone was ideal for capturing the entire kit as it hardly 
makes any noise and is quite sensitive, picking up frequencies from 
50 Hz to 1kHz at a flat frequency response then shaping the higher 

frequency amplitudes, giving an easy to listen to frequency response.

Figure – Shure SM58 
Frequency response 

Figure – Sennheizer e604  
Frequency response 

Figure – AKG 414b 
Frequency response



This microphone has a flat frequency response 
other than in the sub bass section, and is more 
sensitive to the high end frequencies making it 
ideal for recording hi hats. I placed one of these 
microphones roughly a foot above the hi hat 
aiming it directly at the hi hat. Reason being that 
the microphone is sensitive and although we want 
to capture the hi hat at its best, we still have to be 
careful and not damage the mic.

The other C451b microphone was used as an 
ambient mic. Meaning a microphone used to 
capture the ambients. I did this by placing the 
microphone roughly 4 ft. away from the drum kit. 
This is a good microphone to do this with as it 
mainly has a flat frequency response, which means 
the sound source will be recorded as it truly is. The 
fact that the microphone is more sensitive to high 
frequencies can be seen as downfall in this 

situation as it means that we are capturing a signal as it originally 
was except for the high frequencies. But i think that this sounds good 
as an ambient mic as we want to capture these things just to make 
the end product sound more full.

After making sure all of the microphones were in their appropriate places, I got the session drummer to 
play the entire kit continuously so that I could make sure each signal was being recorded at a strong 
enough level without any chance of peaking, (which leads to distortion).  

Figure – AKG 451b 
Frequency response



Multi-track Mix-down

I recorded each instrument in Protools HD simply because Protools is a very 
stable program when it comes to recording many audio tracks at once. But to 
mix the tracks I imported the audio that was recorded in Protools in Logic Pro 
9. Once the tracks were in Logic I labelled them and stacked them in a list of 
the following order; Kick, Snare, Hi hat, Low Tom, Hi Tom, Room, Left 
Overhead, Right Overhead, Guitar.

On the 1st channel, (Kick) I used a Noise gate, Compressor and an Equalizer. 
The noise gate threshold was set according to the maximum volume of everything caught in the 

Kick recording, (except for the kick). Meaning that, any sound that isn’t a kick will be silenced. This 
number ended up being 13dB. I then adjusted the attack, hold and release of the gate so that the gate 
opens and closes when it comes across the specified transients. 

The heavy compression is applied with a ratio of 4:1 in order to add ‘punch’ to the kick. And the 
threshold is relatively low as I wasn’t worried about the signal peaking I just wanted to add emphasis.

Finally I added an Equalizer to slightly exaggerate the kick drums natural characteristics as 
shown in the Figure above.

Figure – Channels 

Figure – Kick 



Secondly I worked on the snare. The snare that we used wasn't as nice as I would 
have like it to be and made quite a bouncing noise instead of the crunch I wanted. 

To over come this problem I had to get rid of this bouncy sound by EQ'ing out the frequencies 
where the bouncing was most present, (200Hz - 400hZ). To add back the crunchy sound I removed 
when EQ'ing out these frequencies I boosted around 1kHz and around 100Hz. 

I also applied compression to make the snare sound slightly more aggressive with similar 
characteristics as the compression used on the Kick. Because the Snare is already of high volume I used 
the limiting feature to prevent peaking.

To add a bit more feeling to snare I added slight reverb and adjusted the artificial rooms 
acoustics. 

Figure - Snare



To mix the hi-hat I removed all low frequencies as a hi-
hat shouldn't have any low frequencies. I also reduced the 
mid frequencies and enhanced the high frequencies as this is 
where the hi-hats sound is most dominant.

With the high and low toms I started 
by applying a noise gate at a fairly high 
threshold and controlling the gates attack hold and release so that the noise gate  cuts 
off all other transients that come after the ones I want to get through.

I then went on to reduce the high end frequencies as a Tom drum is dominant at around 200Hz. I 
also removed any sub bass frequencies as the tom should not have these sounds anyway.

With the overhead and ambient recordings all I did was EQ the channels to reduce the amount of bass 
that was being heard. This gave a very nice feel to the track and makes the track sound like it was 
recorded with top quality equipment.
I wanted to compress each instrument recording without effecting the ambient and overhead 
recordings, so I sent the channels I wanted to effect to an auxiliary where the necessary compression 
was applied.

Figure - Snare

Figure - Toms



Mastering

I terms of mastering this track I added all of the above. A multi-pressor (a form of multi-band 
compression), and exciter (frequency enhancer), and a compressor.

The multi-pressor was used simply to compress specified frequency ranges differently. 
Effectively raising the 200Hz -500Hz and reducing 5kHz-20kHz. Next up is the exciter used to add 
harmonics to the track. This is technically adding harmonics through distortion but in this case the 
distortion sounds good and does not give a peaking signal, the distortion can only be heard when the 
percentage of harmonics are raised too high. My compressor is is at a low ratio and fairly high 
threshold, (light compression). However I am using the compressor to raise the gain of the whole track 
so I have applied the limiter feature for the odd occasion where the the signal is likely to peak.  


