
array, thus minimising diffraction 
and deterioration of the critical 
mid-high frequencies, contributing 
to the far-field performance of the 
system. When the cabinet is opened 
up, it’s hard to describe the compact 
qualities of GTO, which manages to 
incorporate 10 individual transducers 

within the 340-litre housing. As a 
result, the diaphragms and cones all 
work together within a unique internal 
design offering phase coherence 
between component groups at the 
exit point of the cabinet. Despite the 
high concentration of transducers, 
the weight is less than 100kg, a figure 
that owes much to the integrated 
flying hardware’s aluminium alloy 
– more commonly used in the 
aerospace industry.

One of the big benefits of this big 
brother to the Butterfly is that it 
negates the need for delay towers, 
as Mr Biffi explains: ‘With the long-
throw capability of GTO, the need for 
additional delay towers is eliminated 
for areas over 50m from the stage. 
This is critical because it also removes 
the possibility of any time alignment 
problems and subsequent phase 
incoherence.’ 

The GTO system incorporates four 

patented double parabolic reflective 
waveguide (DPRWG) devices, 
each driven by a 3-inch diaphragm 
compression driver. The combined 
power of these devices is channelled 
and directed through a single 
output slot, which occupies the full 
height of the cabinet, allowing more 

controllable acoustic coupling with 
adjacent cabinets. The HF section 
in a single GTO cabinet is capable of 
producing a maximum SPL of 144dB 
and this rises to 150dB when four 
cabinets are combined.

The mid range (200Hz-1kHz) is 
enhanced by the distinctive front 
baffle, which exits the cabinet via 
the 90-degree horizontal dispersion 
waveguide. Advanced FIR (finite 
impulse response) linear phase 
processing controls the crossover 
function between the MF and HF. The 
four 8-inch cone transducers in the 
mid range provide extended low-mid 
extension when required, providing 
a maximum SPL of 140dB. The low 
frequency section, which consists 
of two 15-inch cone dual spider 
transducers within the GTO, is a hybrid 
band pass design offering articulation 
in the 50-200Hz range. For low 
frequency response, the GTO-LOW has 

been designed as a bass extension 
cabinet, incorporating two 15-inch 
transducers boasting the same 
footprint as the GTO itself.

In 2005, Outline patented the 
COMpact Polar Adjustable Sound 
System (COM.P.A.S.S.) as the first 
robotised loudspeaker enclosure, with 
dispersion that could be controlled as 
required on both planes via motorised 
actuators and control software. As a 
result the product won an award for 
Innovation at Plasa 2005. But the 
2010 launch of Mini COM.P.A.S.S. 
took the technology a stage further, 
physically moving the wings located 
on the sides of the waveguide and 
aiming them as required in 16 
possible ways, thus modifying the 
system’s dispersion characteristics. 
The 24kg self powered element was 
equipped with four 5-inch mid-woofers 
and two HF compression drivers, 
with adjustable horizontal directivity 
between 60-degrees to 150-degrees. 
The big development however was 
not inherent in the hardware of this 
design as it arrived with an embedded 
computer for control. Christened 
iMode, it provided each speaker 
with its own intelligence which could 
receive feedback from users, settings 
or any other parameters needed to 
communicate to the enclosure. 

iMode technology embeds a Linux-
based CPU (integrated DSP chip, 
parameter control software and 
Web server) into powered speaker 
systems, thus streamlining set-up and 
control by eliminating the outboard 
equipment. More recently still, the 
company has launched the new iMode 
Control App, allowing anyone with an 
iPad to control iMode functions via the 
internet. The platform is incorporated 
into both the Mini-COM.P.A.S.S. line 
array and iSM monitors. 

‘Remote access to system control 

elements is increasingly a crucial part 
of a sound engineer’s tool box and 
the new iMode iPad App addresses 
this need,’ continues Mr Biffi. ‘With 
iMode, users don’t access a speaker 
enclosure, they go to a web page and 
can control all system parameters via 
the internet. This allows a systems 
integrator to remotely review stored 
settings from his office in order to 
make sure everything is working to 
specification.’

Outline’s achievement in bringing 
both Mini COM.P.A.S.S. and GTO to 
market is remarkably similar to the 

R&D plans that Guido Noselli was 
harbouring in 2006. Fortunately, the 
company founder had assembled a 
team that was more than capable of 
developing his ambitions and driving 
them to the next level. Whilst Mr 
Biffi and the Noselli sons continue 
to mourn the loss of Guido, they 
appear to be content in the knowledge 
that they are unveiling massively 
groundbreaking and innovative 
technology into the market, further 
enhancing the Outline brand.

www.outline.it

Upon entering the offices of 
Outline Audio in Flero, Italy, visitors 
cannot help but notice a large picture 
of the founder and former CEO Guido 
Noselli. Below it is the caption ‘Ciao 
Guido, thank you for everything.’ It’s 
a very fitting statement to the genius 
electronics and loudspeaker developer 
who created numerous patented 
designs and innovative products over 
a period of more than three decades. 
His loss in 2006 was great, but rather 
than lament it, Outline Audio remained 
focused and committed to continuing 
his legacy of innovation. 

The years since have witnessed a 
remarkable transformation, and Mr 
Noselli’s once distant notions are 
now becoming a reality thanks to a 
committed team of engineers who 
are embracing modern technology 
that was not available during his time. 
Gaining international exposure for 
such achievements, as Outline Audio 
will testify, takes a lifetime. Some 38 
years following the manufacturer’s 
inception, it now at last seems poised 
to reap the benefits of its labours.

Mr Noselli’s induction into audio was 
not indifferent of his generation – he 
was a musician. When his nights of 
playing bass gave way to the more 
sobering task of earning a daytime 
wage several years later, he grouped 
together a collective of musicians 
and audiophiles and created the MX 
501 mixer and the PA 1001 graphic 
equaliser. The successful venture 
crossed from the confines of private 
homes into discos and public venues 
in the years that followed, helping 
to establish Outline Audio as an 
international brand. 

‘There was no professional 
market like there is today,’ he later 
commented. ‘Nightclubs and installers 
had no alternative but to buy their 
mixers, speakers and amplifiers from 
hi-fi dealers and it just so happened 
that our amplifiers were the most 
powerful for their needs.’ 

Outline was able to cater for the 
growing nightclub and entertainment 

market with a range of amplifiers and 
mixers that was in many ways years 
ahead of its time. Amplifiers from 
the hi-fi market were designed to be 
used for just several hours a day in 
undemanding domestic environments, 
whereas the disco market demanded 
amplifiers that could be used for far 
longer at much higher power outputs. 
Outline amplifiers such as the CTA 
2100/2120 were reliable and could 
supply 200W power into 4-ohms.

It was however Guido Noselli’s 
venture into loudspeaker design in 
the mid-1980s that characterised the 
company of today, with its wide range 
of distinguished loudspeakers for 
the touring and installation markets. 
The creation in 1986 of the compact 
four-way Formula System, with a 
peak of 146dB SPL, led the way and 
the rest, as they say, is history. What 
was perhaps most remarkable was 
the fact that Mr Noselli, unlike most 
other loudspeaker designers, was a 
self-taught man who abandoned his 
studies at University in Milan and 
spent years studying electro-acoustics 
and physics in the flat he and his 
family occupied close to the workshop. 
By being close to his creative area, a 
flash of mental inspiration during the 
night would be transferred quickly 
onto a drawing board or CAD package.

Like his amplifiers, Mr Noselli worked 
hard but seemed to thrive on his 
challenges rather than overload. The 
patented Unimetal HF compression 
driver and truly innovative 
loudspeaker models such as Victor, 
Omnia, Spectra, Tripla, Integra and the 
famous Doppia became consistent 
sellers for years. The aptly named 
Kanguro won international awards and 
the patented designs kept on coming 
with H.A.R.D. monitors and Outline’s 
critically acclaimed Butterfly line array. 

Fortunately, the team of engineers 
that Guido Noselli handpicked 
continues to proceed down uncharted 
roads, motivated by inspiration, rather 
than imitation. It shares the same 
philosophy and enthusiasm as the 

founder, and many of its members 
have been with the company for over 
30 years. The production area hosts 
a full-blown carpentry workshop, with 
computer-controlled CNC machines, 
in addition to metal fabrication 
facilities and an anechoic chamber. 
Digital and analogue electronics 
plus software laboratories are 
located in the same facility, together 
with the administration, sales and 
support departments. An emphasis 
is placed upon quality control and 
final inspection before shipping, 
with much of the work conducted 
manually, ensuring that the exacting 
standards set by the company itself 
are maintained.

The management team is now 
made up of the long serving sales 

director Giorgio Biffi (CEO) together 
with Guido’s sons Michele (director 
of communications) and Stefano 
(director of production). This blend 
of experience, youth and dynasty 
is allowing Outline to pursue its 
originality in the conception of present 
and future products. The nine-strong 
R&D team includes engineers 
specialising in software development, 
taking products from concept to 
design, completion and final testing. 
Led by a Professor and two graduates 
in acoustics and physics, its ranks 
are completed by six accomplished 
musicians and singers. 

Being a privately owned company 
also helps this lean, mean machine 
maintain a competitive edge, as the 
owners of the company are directly 
involved in the day-to-day business 
of Outline Audio. ‘We are agile and 
can react quickly in response to our 
clients’ needs, which I feel is a big 
advantage,’ offers Mr Biffi. ‘We’ve 
always wanted to stand out and 
be different from others. There are 
several ways in which you can do 
that – the cosmetic design being one. 
But the blending of the materials, the 
technology and the overall design 
need to be considered. There’s no 
point designing a loudspeaker if you 
suffer from hearing difficulties.’

The Mini COM.P.A.S.S. array and 
GTO are the most recent products to 
have been introduced and they carry 
on the Outline legacy of innovation. 
Mr Biffi has been spearheading the 
company’s sales for 35 years, but 
when he says he has never been 
as excited about a product launch 
as he has been with these two 
developments, you know he’s not 
spinning marketing hype. ‘When 
you see the reaction of long time 
advocates of other high-end systems 
listen to GTO or Mini COM.P.A.S.S. 
together with the infiltration they’re 
having on the global market, it’s 

hard not to get excited. These two 
new technologies have set us on a 
different plane.’

So why all the fuss? Surely a black 
box is a black box? For example, 
Mr Biffi simply concludes that GTO 
– which stands for Grand Touring 
Outline - is merely an extension of the 
Butterfly line array. 

‘Many Butterfly users wanted us to 
develop a bigger system and although 
Guido had the ideas, we didn’t have 
the technology in terms of software 
and DSP at the time. With these 
developments, the dispersion of GTO 
can be adjusted to the needs of the 
user and it has a wider frequency 
response with a faster transient 
response, more control and enhanced 
bass over longer projections. It’s a 
big, loud box, but for its size, it’s also 
lightweight.’ System engineered for 
large scale sound reinforcement 
applications, GTO is certainly making 
its mark in the US, UK, China, Japan, 
Vietnam and soon in other countries.

One of the essential design elements 

retained from Butterfly is the V-shaped 
front baffle, which allows individual 
sound sources to be positioned, when 
coupled in an array, much closer than 
conventional line source systems. 
As a result, enhanced acoustic 
coupling between high frequency 
units produces an extended HF 
response. It also creates the ideal 
unbroken baffle shape through an 
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array, thus minimising diffraction 
and deterioration of the critical 
mid-high frequencies, contributing 
to the far-field performance of the 
system. When the cabinet is opened 
up, it’s hard to describe the compact 
qualities of GTO, which manages to 
incorporate 10 individual transducers 

within the 340-litre housing. As a 
result, the diaphragms and cones all 
work together within a unique internal 
design offering phase coherence 
between component groups at the 
exit point of the cabinet. Despite the 
high concentration of transducers, 
the weight is less than 100kg, a figure 
that owes much to the integrated 
flying hardware’s aluminium alloy 
– more commonly used in the 
aerospace industry.

One of the big benefits of this big 
brother to the Butterfly is that it 
negates the need for delay towers, 
as Mr Biffi explains: ‘With the long-
throw capability of GTO, the need for 
additional delay towers is eliminated 
for areas over 50m from the stage. 
This is critical because it also removes 
the possibility of any time alignment 
problems and subsequent phase 
incoherence.’ 

The GTO system incorporates four 

patented double parabolic reflective 
waveguide (DPRWG) devices, 
each driven by a 3-inch diaphragm 
compression driver. The combined 
power of these devices is channelled 
and directed through a single 
output slot, which occupies the full 
height of the cabinet, allowing more 

controllable acoustic coupling with 
adjacent cabinets. The HF section 
in a single GTO cabinet is capable of 
producing a maximum SPL of 144dB 
and this rises to 150dB when four 
cabinets are combined.

The mid range (200Hz-1kHz) is 
enhanced by the distinctive front 
baffle, which exits the cabinet via 
the 90-degree horizontal dispersion 
waveguide. Advanced FIR (finite 
impulse response) linear phase 
processing controls the crossover 
function between the MF and HF. The 
four 8-inch cone transducers in the 
mid range provide extended low-mid 
extension when required, providing 
a maximum SPL of 140dB. The low 
frequency section, which consists 
of two 15-inch cone dual spider 
transducers within the GTO, is a hybrid 
band pass design offering articulation 
in the 50-200Hz range. For low 
frequency response, the GTO-LOW has 

been designed as a bass extension 
cabinet, incorporating two 15-inch 
transducers boasting the same 
footprint as the GTO itself.

In 2005, Outline patented the 
COMpact Polar Adjustable Sound 
System (COM.P.A.S.S.) as the first 
robotised loudspeaker enclosure, with 
dispersion that could be controlled as 
required on both planes via motorised 
actuators and control software. As a 
result the product won an award for 
Innovation at Plasa 2005. But the 
2010 launch of Mini COM.P.A.S.S. 
took the technology a stage further, 
physically moving the wings located 
on the sides of the waveguide and 
aiming them as required in 16 
possible ways, thus modifying the 
system’s dispersion characteristics. 
The 24kg self powered element was 
equipped with four 5-inch mid-woofers 
and two HF compression drivers, 
with adjustable horizontal directivity 
between 60-degrees to 150-degrees. 
The big development however was 
not inherent in the hardware of this 
design as it arrived with an embedded 
computer for control. Christened 
iMode, it provided each speaker 
with its own intelligence which could 
receive feedback from users, settings 
or any other parameters needed to 
communicate to the enclosure. 

iMode technology embeds a Linux-
based CPU (integrated DSP chip, 
parameter control software and 
Web server) into powered speaker 
systems, thus streamlining set-up and 
control by eliminating the outboard 
equipment. More recently still, the 
company has launched the new iMode 
Control App, allowing anyone with an 
iPad to control iMode functions via the 
internet. The platform is incorporated 
into both the Mini-COM.P.A.S.S. line 
array and iSM monitors. 

‘Remote access to system control 

elements is increasingly a crucial part 
of a sound engineer’s tool box and 
the new iMode iPad App addresses 
this need,’ continues Mr Biffi. ‘With 
iMode, users don’t access a speaker 
enclosure, they go to a web page and 
can control all system parameters via 
the internet. This allows a systems 
integrator to remotely review stored 
settings from his office in order to 
make sure everything is working to 
specification.’

Outline’s achievement in bringing 
both Mini COM.P.A.S.S. and GTO to 
market is remarkably similar to the 

R&D plans that Guido Noselli was 
harbouring in 2006. Fortunately, the 
company founder had assembled a 
team that was more than capable of 
developing his ambitions and driving 
them to the next level. Whilst Mr 
Biffi and the Noselli sons continue 
to mourn the loss of Guido, they 
appear to be content in the knowledge 
that they are unveiling massively 
groundbreaking and innovative 
technology into the market, further 
enhancing the Outline brand.

www.outline.it

Upon entering the offices of 
Outline Audio in Flero, Italy, visitors 
cannot help but notice a large picture 
of the founder and former CEO Guido 
Noselli. Below it is the caption ‘Ciao 
Guido, thank you for everything.’ It’s 
a very fitting statement to the genius 
electronics and loudspeaker developer 
who created numerous patented 
designs and innovative products over 
a period of more than three decades. 
His loss in 2006 was great, but rather 
than lament it, Outline Audio remained 
focused and committed to continuing 
his legacy of innovation. 

The years since have witnessed a 
remarkable transformation, and Mr 
Noselli’s once distant notions are 
now becoming a reality thanks to a 
committed team of engineers who 
are embracing modern technology 
that was not available during his time. 
Gaining international exposure for 
such achievements, as Outline Audio 
will testify, takes a lifetime. Some 38 
years following the manufacturer’s 
inception, it now at last seems poised 
to reap the benefits of its labours.

Mr Noselli’s induction into audio was 
not indifferent of his generation – he 
was a musician. When his nights of 
playing bass gave way to the more 
sobering task of earning a daytime 
wage several years later, he grouped 
together a collective of musicians 
and audiophiles and created the MX 
501 mixer and the PA 1001 graphic 
equaliser. The successful venture 
crossed from the confines of private 
homes into discos and public venues 
in the years that followed, helping 
to establish Outline Audio as an 
international brand. 

‘There was no professional 
market like there is today,’ he later 
commented. ‘Nightclubs and installers 
had no alternative but to buy their 
mixers, speakers and amplifiers from 
hi-fi dealers and it just so happened 
that our amplifiers were the most 
powerful for their needs.’ 

Outline was able to cater for the 
growing nightclub and entertainment 

market with a range of amplifiers and 
mixers that was in many ways years 
ahead of its time. Amplifiers from 
the hi-fi market were designed to be 
used for just several hours a day in 
undemanding domestic environments, 
whereas the disco market demanded 
amplifiers that could be used for far 
longer at much higher power outputs. 
Outline amplifiers such as the CTA 
2100/2120 were reliable and could 
supply 200W power into 4-ohms.

It was however Guido Noselli’s 
venture into loudspeaker design in 
the mid-1980s that characterised the 
company of today, with its wide range 
of distinguished loudspeakers for 
the touring and installation markets. 
The creation in 1986 of the compact 
four-way Formula System, with a 
peak of 146dB SPL, led the way and 
the rest, as they say, is history. What 
was perhaps most remarkable was 
the fact that Mr Noselli, unlike most 
other loudspeaker designers, was a 
self-taught man who abandoned his 
studies at University in Milan and 
spent years studying electro-acoustics 
and physics in the flat he and his 
family occupied close to the workshop. 
By being close to his creative area, a 
flash of mental inspiration during the 
night would be transferred quickly 
onto a drawing board or CAD package.

Like his amplifiers, Mr Noselli worked 
hard but seemed to thrive on his 
challenges rather than overload. The 
patented Unimetal HF compression 
driver and truly innovative 
loudspeaker models such as Victor, 
Omnia, Spectra, Tripla, Integra and the 
famous Doppia became consistent 
sellers for years. The aptly named 
Kanguro won international awards and 
the patented designs kept on coming 
with H.A.R.D. monitors and Outline’s 
critically acclaimed Butterfly line array. 

Fortunately, the team of engineers 
that Guido Noselli handpicked 
continues to proceed down uncharted 
roads, motivated by inspiration, rather 
than imitation. It shares the same 
philosophy and enthusiasm as the 

founder, and many of its members 
have been with the company for over 
30 years. The production area hosts 
a full-blown carpentry workshop, with 
computer-controlled CNC machines, 
in addition to metal fabrication 
facilities and an anechoic chamber. 
Digital and analogue electronics 
plus software laboratories are 
located in the same facility, together 
with the administration, sales and 
support departments. An emphasis 
is placed upon quality control and 
final inspection before shipping, 
with much of the work conducted 
manually, ensuring that the exacting 
standards set by the company itself 
are maintained.

The management team is now 
made up of the long serving sales 

director Giorgio Biffi (CEO) together 
with Guido’s sons Michele (director 
of communications) and Stefano 
(director of production). This blend 
of experience, youth and dynasty 
is allowing Outline to pursue its 
originality in the conception of present 
and future products. The nine-strong 
R&D team includes engineers 
specialising in software development, 
taking products from concept to 
design, completion and final testing. 
Led by a Professor and two graduates 
in acoustics and physics, its ranks 
are completed by six accomplished 
musicians and singers. 

Being a privately owned company 
also helps this lean, mean machine 
maintain a competitive edge, as the 
owners of the company are directly 
involved in the day-to-day business 
of Outline Audio. ‘We are agile and 
can react quickly in response to our 
clients’ needs, which I feel is a big 
advantage,’ offers Mr Biffi. ‘We’ve 
always wanted to stand out and 
be different from others. There are 
several ways in which you can do 
that – the cosmetic design being one. 
But the blending of the materials, the 
technology and the overall design 
need to be considered. There’s no 
point designing a loudspeaker if you 
suffer from hearing difficulties.’

The Mini COM.P.A.S.S. array and 
GTO are the most recent products to 
have been introduced and they carry 
on the Outline legacy of innovation. 
Mr Biffi has been spearheading the 
company’s sales for 35 years, but 
when he says he has never been 
as excited about a product launch 
as he has been with these two 
developments, you know he’s not 
spinning marketing hype. ‘When 
you see the reaction of long time 
advocates of other high-end systems 
listen to GTO or Mini COM.P.A.S.S. 
together with the infiltration they’re 
having on the global market, it’s 

hard not to get excited. These two 
new technologies have set us on a 
different plane.’

So why all the fuss? Surely a black 
box is a black box? For example, 
Mr Biffi simply concludes that GTO 
– which stands for Grand Touring 
Outline - is merely an extension of the 
Butterfly line array. 

‘Many Butterfly users wanted us to 
develop a bigger system and although 
Guido had the ideas, we didn’t have 
the technology in terms of software 
and DSP at the time. With these 
developments, the dispersion of GTO 
can be adjusted to the needs of the 
user and it has a wider frequency 
response with a faster transient 
response, more control and enhanced 
bass over longer projections. It’s a 
big, loud box, but for its size, it’s also 
lightweight.’ System engineered for 
large scale sound reinforcement 
applications, GTO is certainly making 
its mark in the US, UK, China, Japan, 
Vietnam and soon in other countries.

One of the essential design elements 

retained from Butterfly is the V-shaped 
front baffle, which allows individual 
sound sources to be positioned, when 
coupled in an array, much closer than 
conventional line source systems. 
As a result, enhanced acoustic 
coupling between high frequency 
units produces an extended HF 
response. It also creates the ideal 
unbroken baffle shape through an 
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