
Sound design for theatre is one of the most 
demanding audio industry assignments. 

Employing a wide range of interesting tools and 
techniques, it also doubles as a great context for a 
documentary article, offering insight into just 
how the audio components of a stage theatre 
production come together.

Recently, I was invited to design the theatre 
show, Foodcourt, featuring jazz trio The Necks in 
‘the pit’, which got me pretty excited – I’ve been a 
fan of The Necks for many years so I leapt at the 
collaborative opportunity.

The scope of the production was massive and 
included close collaborations with the band, 
director and mix engineer. It offered rich, fertile 
terrain that brought up many questions about 
the process: how a new work is best supported 
by different and invigorating audio setups; which 
audio tools are best for the job; and why people 
make the decisions they do in their particular 
working context. The hope for this article is that 
it will not only illustrate how this particular 
run of shows came together from a technical 
perspective, but also provide a window into the 
interdisciplinary world of audio for theatre. So 
take your seats, the show’s about to begin!

UP TO YOUR NECK
When I first spoke with the director, Bruce 
Galdwin, about the project, his brief was very 
clear: Foodcourt’s season would be staged at 
Melbourne’s Merlin Theatre only three days after 
rehearsals were completed.

It would be a big ask and a tight squeeze. 
Typically a production of this magnitude would 
have around a week for setup – indeed, I’ve done 
casino shows where we’ve been on site for a 
month prior to opening, sculpting the PA design 

and audio mix. Fortunately, this particular 
production, though it lacked the luxury of time, 
was flush with funds and this went at least some 
way towards counterbalancing the tight deadline. 
But money doesn’t necessarily buy time, so there 
was none to waste. The PA would need to be 
installed and tuned (optimised) in a single day, 
with a second day devoted to technical rehearsals 
involving the band and cast. Day Three would 
involve a final dress rehearsal, assuming the 
sound had already been fine-tuned and Day 
Four… well, there was no Day Four!

NO PUT-UP JOB
The best way forward was to keep the audio 
design as simple as possible. I resolved to use a 
quality Left/Right FOH system for the band and 
a vocal system for the performers, who would be 
reinforced with radio microphones.

Choosing the right PA speaker for the job was 
the first major task. There was no time to test a 
whole swag of different PAs in the space itself – 
for obvious reasons – nor would a rough guess 
constitute an adequate working method.

Choosing the right PA in this type of situation 
involves decisions about a PA’s size, polar pattern 
and output capabilities. These days, by far the 
best way to make these decisions is by utilising 
electro-acoustic modelling tools. There are any 
number of these programs available; some are 
offered by particular manufacturers to support 
their products, others run independently. I 
use EASE (Enhanced Acoustic Simulator for 
Engineers) – a prediction software tool that 
allows the user to model thousands of speaker 
products inside a virtual space. Manufacturers 
provide data about their speaker in the EASE 
format, and designers then compare speakers 
in their proposed virtual acoustic context. It’s 

listening preference (much like studio monitors). 
I love the sound of Meyer CQs, particularly when 
they’re employed singularly (ie. one per side).

For the centre vocal reinforcement system a line 
array was chosen and I spent a great deal of time 
modelling the different options. Line arrays are a 
particularly good choice as a centre cluster as the 
horizontal dispersion is wide. The array would need 
to cover the entire width of the seating bank, which 
meant we needed 120º dispersion. The other big 
consideration was size. There was a great deal of 
video in Foodcourt’s production, which limited the 
final choice to three ‘compact’ models. I eventually 
settled on a Nexo GeoS system comprised of six 
S805 elements and an S830 down-fill element. I 
had no direct experiences with the GeoS system, 
but I’d worked with the GeoD extensively and was 
confident there would be correlation between what 
I modelled and how well the system would perform 
in the room. Again, my personal experience of 
Nexo loudspeakers swayed the final decision. 
The last speaker components left to choose were 
the fill systems. Front-fill and balcony delays 
were employed and here I used JBL Control 25s. 
(Fill systems are by definition speaker systems 
that provide coverage to where the main systems 
coverage falls away.)

FOOD FOR THOUGHT
Let’s briefly look at a few of the prediction pictures 
to get an idea of how they relate to the production’s 
design goals.

Fig. 3 shows a polar balloon (side-on, with 
the line array superimposed as an illustration 
of the concept). This polar balloon represents 
1kHz (remember: a polar response is frequency 
dependent). A polar balloon is a 3D version of a 
traditional polar plot that lets you view how all the 
speakers that comprise the line will behave as a 
single source. Fig. 4 then shows some other views 
of the same balloon from above and below.

Polar balloons are a great way to view how different 
speaker configurations distribute their sound 
energy (directivity). For the Merlin Theatre setup I 
needed a wide dispersion to evenly cover the entire 
seating bank, and control how much energy was 
directed downward toward the pit (where the band 
was playing) and backwards to the stage (where the 
cast would be radio miked).

Fig. 5 is a direct (1kHz) SPL plot of the line array’s 
distribution over the seating area (I’ve hidden 
the room to make the illustration clearer). It 
demonstrates just how well the array covered the 
seating area, but also where the coverage was weak 
and in need of help from the fill system. It also 
shows how effective the line was at avoiding the pit 
and stage areas.

Direct SPL is, of course, only one of a huge array 
of electro acoustic quantifiers that good prediction 
software will put at your fingertips. There’s much I’ve 
skated across in pursuit of the bigger picture here but 
these graphs should at least provide some insight 
into the power of prediction programs and how 
PAs are chosen. If I were asked to single out one 
particular tool or skill that’s had the greatest impact 
on my understanding of sound design practice I 
would have to say it’s modelling.

Theatre Production might 
require a little less brute 
force than your average 
concert PA, but the issues 
are no less complicated.
Text: Hugh Covill

ANATOMY OF 
AN INSTALL

essentially a CAD environment where you build 
your performance space in 3D right down to 
the room’s construction materials – whether the 
floors are wooden and the seats upholstered etc 
–and then place speakers into the model. Sounds 
complex? It is in some respects, but EASE is 
a tool like any other. It won’t tell you which 
speaker to choose or where exactly to place 
them but, if used correctly, it can provide you 
with great insights that get you quickly ‘in the 
ballpark’. And like any software, you can learn it 
in a week but it’ll take a lifetime to understand 
the concepts it speaks to.

The pictures that follow illustrate where my 
part in the project began, and how the system 
was developed. Fig. 1 shows a snapshot of the 
standard plan and side elevation drawings I was 
furnished with at the beginning of the project. 
These were then developed into a full 3D picture 
of the room (Fig. 2) to be used both as a design 
tool and communication device, allowing me, 
for instance, to sit, with the director in seat L26 
and view how the PA will look in the room from 
this vantage point. I can talk to the vision guy 
with confidence about the throw angles he needs 
for his projection and consider sightlines with 
regard to a range of production elements.

SPEAKERS
The Necks required a full-ranged, detailed 
and exceptionally smooth sound – theatrical 
productions typically demand a concert speaker 
that’s akin to the requirements of a studio 
monitor. The speakers chosen for the Merlin 
Theatre’s 500-seat venue were Meyer CQ1s 
(mid/highs) and Meyer PSW2s (subs) in a Left/
Right system. Despite the fact that several other 
loudspeakers would have been equal to the 
task, my final decision was based on personal 
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Fig.2: The 3D Model

Fig.3: Polar balloon (1kHz) – side-on, with line array superimposed.

Fig.4: Alternate views above and below.

Fig.1: The Original Floor Plan.
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THE SPECIFICATION
Once a room has been modelled and the speakers 
chosen with EASE, the next requirement is a 
specification list. This is usually a written document 
outlining everything required for the gig, from the 
mixing desk, speakers (including rigging positions), 
amps, processors, microphones, cables (with 
their lengths specified) right down to equipment 
positions and communications gear. It’s basically 
every bit of information necessary for an external 
sound contractor to quote and deliver on the show’s 
requirements.

It’s at this point in the process that I like to bring 
in a mix engineer. Other designers might control 
every aspect of the specification and some will even 
have an instruction set for how the show should be 
mixed. I prefer a more collaborative relationship and 
believe that involving the mix engineer in all aspects 
of the design (as it relates to their ability to pull a 
great mix) is very important.

For the Merlin Theatre shows, I needed someone 
who could not only pull a great mix and be 
comfortable line-mixing the radio microphones, 
but also understand how the theatrical process 
worked. The director and I chose Lachlan Carrick 
(see interview) based on our previous experiences 
working with him – he’d also mixed The Necks 
before, which was a bonus. Lachlan took over the 
whole mix side of the equation, picking the FOH 
console and specifying the microphones for the 
band.

BUMP IN
‘Bump-in’ is always crunch time. This is when 
the PA is flown based on the trim heights and 
orientation angles supplied by the modelling 
process. There’s always a crew on-site at this point 
looking to the sound designer for answers to 
questions like: “Where do you want this?” and “How 
do we do that?”

If the system drawings have been done well you’ll 
know exactly where everything should be placed 
and how long the cables need to be. Our sound 
contractor for the Merlin Theatre shows (Optical 
Audio) was excellent. It provided a fantastic system 
technician for the season to problem solve any issues 
with the sound system. Bump in went smoothly, 
with the exception of flying the line array with the 
wrong inter-box angles. Once corrected, the array 
sounded even and natural across the entire rake. 
Lachlan, meanwhile, handled the installation of the 
FOH gear and pit setup.

CHECK ONE TWO?
Once we had everything checked and verified it 
was time to do the sound system optimisation (or 
‘system tune’). With the limited timeframe it was 
important to have a very clear strategy of how to 
proceed. Typically, I won’t do equalisation with the 
exception of using hi/low-pass filters. I started with 
the CQs/PSWs by adding delay to the CQs until 
the phase response matched. I also rolled out some 
of the low end from the CQs to compensate for the 
increase in level that occurs when you sum these 
boxes (essentially the range between 60-120Hz is 
reproduced by both speakers and, when summed, 
there’s a pronounced increase in these frequencies). 
The balcony delays were imaged back to stage 
(to the line array). I used Smaart 6 for alignment 
duties with a dbx measurement mic, Tascam 
122-soundcard and Neutrik Minirator2.

Most of my time was spent establishing the delay 
times for the front-fill, where we had three pairs (on 
three separate delay times) configured as left, centre 
and right. This related to the opening scene of the 
play that was performed on the thrust, either side of 
the pit. The performance positions were fixed and 
the actors were quite close to the punters in the front 
rows. The challenge was to let the reinforced sound 
appear to be coming from the performers, regardless 
of where you were seated (see Fig. 6).

My approach was to delay the speaker to the source 
then add overdelay so the acoustic source preceded 
the reinforced signal. To get this right we spent a lot 
of time listening, but a technique like this is always 
a compromise in that, if it sounds perfect in Seat A, 
Seat B will require a little more delay based on the 
physical distances involved. The level-to-delay ratio 
is also an important factor. 

FINAL REHEARSAL
Once the system was aligned, optimised and 
generally ‘singing’ it was time for the technical 
rehearsal. This is where everything from how the 
performers enter at any given moment, to how cues 
(lights, sound and video) are executed, and level 
nuances are decided. The whole process is really a 
start/stop exercise – every moment of the work is 
fine-tuned to within an inch of its life and the inter-
relationship of the various technical disciplines is 
negotiated. Once this process is complete, the work 
proceeds to a series of dress rehearsals (and often 
preview performances) before opening night.

Working with The Necks was a pretty interesting 
experience. Every Foodcourt show was different – 
the music was always improvised and interpreted on 
a performance-by-performance basis. The premier 
was well received and at present the show is in 
Brussels for a festival season before returning to the 
Sydney Opera House in early June for the Brian Eno 
curated Luminous festival. For each performance in 
a new venue the design process is revisited, and a 
new venue model and system drawing established. 
We keep the same FOH systems but the speakers 
change depending on the architecture of each venue. 
The joy of theatre is that the work is never really 
finished, always evolving and no two nights are ever 
quite the same!

THE MIX ENGINEER – LACHLAN CARRICK
Lachlan Carrick is someone we’ve met before in 
the pages of AT. He recently worked on the Rogue 

Lachlan Carrick looking 
like he just might kill the 
photographer during 
the setup for one of the 
Foodcourt performances. 
Clockwise from bottom 
left are three of his 
miking techniques for 
the show: a Beyer M88 
in the bass drum, two 
Sennheiser e604s as 
stereo X/Y snare mics 
and Neumann TLM 170s 
over the grand piano 
(with a Beyer M88 in the 
soundhole!).
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soundtrack with Franc Tetaz at Moose Mastering 
[see Issue 59], but has also recorded, mixed and 
mastered many an album over recent years. There 
are several strings to Lachlan’s bow beyond his work 
in the recording studio, but less known to some are 
his skills as a FOH theatre engineer. Lachlan has 
been mixing live theatre shows since he was 17, 
his first big break coming as a second operator on 
Joseph & The Amazing Technicolour Dreamcoat in 
Sydney at Her Majesty’s at the ripe old age of 18. I 
asked him about how this came about as we sat at 
front-of-house one night during preparations for the 
shows…

Lachlan Carrick: That was a big break for me. I 
remember meeting with director John Scandrett and 
him saying: “Do you think you can handle it?” I just 
sat there and said, “Sure, no problem.” Inside I was 
thinking: “Woah, I hope I can do this!”

Hugh Covill: You’ve mixed sound for a range of 
genres over the years and been involved in studio 
recording, mixing and mastering of CDs and film 
soundtracks. Can you tell us a bit about what these 
roles have in common, in terms of the engineering 
skills they require?

LC: There’s enormous cross-pollination with the 
ideas and innovation. I’m always taking skills I’ve 
developed in the studio and using them in the 
theatre, and many of my theatre skills have proved 
a godsend in band concert environments. The 

listening skills I’ve developed mastering records 
have also been useful… everywhere really.

The differences between the roles are mainly in the 
approach and philosophy rather than core skills. 
Concert versus Theatre is a good example. With a 
music concert, mixing is a lot to do with ‘the vibe’. 
People need to feel connected with the music right 
there on the spot. The work is about the music alone, 
so there’s no holds barred – you just do whatever it 
takes to make the music connect with the audience 
as quickly as possible.

In the theatre, mixing needs to fit in with the craft 
and finesse that all the other elements bring. You’re 
part of a bigger team – the aim is for the mix to 
support the show, not necessarily drive it.

HC: How much preparation did you put into mixing 
The Necks?

LC: I had a good idea where to start because I’d 
mixed the guys a few times before, and was able to 
imagine how their music would help drive the show. 
I started by simply imagining how the sound should 
make the audience feel. It’s an entrancing experience 
watching The Necks play, so the sound needed to 
be warm and inviting, not harsh or loud. It needed 
to surround the audience and pull them right into 
the show. All my decisions were based on helping it 
along in that direction.

HC: There are some interesting setups in the pit. 
You’ve chosen a Royer SF-24 stereo ribbon mic for 
overheads and there’s a stereo X/Y mic array on the 
snare drum. There are Neumanns over the piano but 
you’re using a Beyer M88 right inside a sound hole 
as well. What’s that all about?

LC: When we were putting in the system, I started 
thinking about the rehearsals that we’d done with 
the band. Watching Tony Buck play drums, for 
instance, he’ll often rub sticks around the rims and 
get various objects – like pieces of metal and small 
cymbals – and put them on the snare and make 
interesting sounds that way. And so I thought, what 
if I made an X/Y snare drum so when he does that 
stuff it actually moves a little bit around the room? 
So I threw up a pair of e604 Sennheisers and it 
worked well – an interesting little experiment that 
paid off.

The overhead choice is really important to this style 
of music. A really detailed and open drum sound is 
vital, but it was equally important for these shows 
that the overall tone remained warm and smooth 
at reasonably high volumes. The Royer SF24 works 
perfectly in this respect – never trashy or harsh. It’s 
a great microphone to have on the end of a gain 
pot. Sometimes overheads feel like they need to be 
turned down all the time in a live situation because 
they can go to trash quite easily, but the Royer 
is really beautiful. (Thanks to Mick Wordley at 
Mixmasters for helping me make that happen!)

HC: And the piano?

LC: There’s a high/low stereo array of Neumann 
TLM170s, which sound great up close on piano 
because they’re quite detailed and broad, but not too 
squawky in the midrange, dynamically speaking. 
Pianos can tend to bite quite hard when you mic 
them close and the TLMs help avoid this. The Necks’ 
foldback consists of just piano: piano to drums, 
piano to bass, piano to the piano player. So I wanted 
a microphone I could get some safe, clear level from. 

“If I were asked to single 
out one particular tool or 
skill that’s had the 
greatest impact on my 
understanding of sound 
design practice I would 
have to say it’s modelling.

”

Fig.5: Direct (1kHz) SPL plot ofline array distribution over the seating area. 

Fig.6: Fig. 6 The front-fill was setup in three pairs (on three separate delay times) configured as left, centre and right. The 
challenge was to let the reinforced sound appear to be coming from the performers, regardless of where you were seated.
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To that end, I put a windsock on a Beyer M88 and stuck it inside 
the third sound hole. It’s virtually sealing itself in there with the 
windsock. I managed to get some really solid level to the wedges 
this way. It sounds like the type of piano sound you might hear in 
some smaller jazz venues. I use a little of it out front as well to add 
an extra texture.

HC: When we first spoke about doing The Necks in a theatrical 
context, one of the first things I remember you saying was that you 
preferred a Digidesign Venue console. What is it about the Venue 
that sets it apart for you?

LC: My first concern was that the console – which I knew couldn’t 
be physically very large – had to sound great. There are heaps of 
highly functional digital boards but many just don’t sound right for 
me. They tend to sound a little ‘cold’ whereas the Digidesign Venue 
is the first digital console I’ve used that can be put up against, say, a 
big Midas and hold its own. It sounds warm and open, and doesn’t 
sound like a step back from quality analogue.

And before you even start talking about all the plug-ins, the 
standard EQ and compression plugs on each channel sound great. 
Using the HD plugs I know so well are then just icing on the cake. 
You can really stylise a sound. I’m using Fairchilds and 1176s for 
warm and cosy feel on the Foodcourt show, but if you needed 
something clean and punchy, you could pull up some SSLs or APIs.

The HD recording facility is also well worth a mention. Madison 
Technology [which deals in Digi’s live consoles] has let me test-drive 
its HD sidecar for this series of shows. The sidecar lets you pick any 
of the inputs and route them directly to a computer with HD cards 
– no interfaces. One of its major advantages is that you can record 
a gig each night and later, at the next venue, flip the input stage of 
the console over to HD rather than the stage box. Suddenly, last 
night’s show is laid out across the faders and you can touch up mixes 
without the band. That’s a fantastic application.

HC: I noticed you’ve got a tube DI sitting next to the console there?

LC: Well it isn’t actually a tube DI at all, it’s a custom box that I’ve 
been getting Rob Squire at Pro Harmonic to design and build. 
It’s basically an extension of another product he makes called a 
Translator. The Translator is a transformer circuit that goes in 
between a microphone and a preamp. It provides level-dependant 
saturation and a ‘vintage’ tone that I can add to the signal prior to 
the board. I started bugging him recently about a line-level version. 
This box has a variable drive control, which provides subtle, warm 
transformer drive at line level. This is the prototype… I’m using 
it on acoustic bass for this show and it really adds some beautiful 
warmth along the lines of what you might get from an older Neve 
circuit or similar.

HC: And your work briefcase contains?

LC: Well, for starters, I always travel with a few kick mic options. 
Kick sounds in particular tend to vary from room to room. As a 
solution, I’ve got a Beyer M380, an M88 and an AKG 421. Often 
venues run thin on microphones and provide SM57s for toms etc, 
which I hate. For toms etc I always keep three Sennheiser e604s 
handy, which I quite like. I also often bring along a Focusrite 
ISA220 just to get a consistent quality vocal sound, and obviously 
the regular kit of adaptors and so forth. I tour a spare miniature 
condenser too. I always find it handy for, say, a guest violin or oud! 
And I always have DIs with me because, again, it’s the first thing 
people run out of and the first thing that seems to go faulty.

HC: What flavour of DIs do you like?

LC: For problem solving and emergencies, passive DIs are the 
best; they don’t need power. They’ve got me out of trouble so many 
times… 

HC: Thanks for taking time out to share your thoughts with AT, 
Lachlan. What’s next?

LC: A bath, I think!  


