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Loudspeaker	technologie	
van	A	tot	Z	

Erik	Loots	

Note:	The	concepts	in	this	presenta>on	have	been	described	in	the	following	books:	
	
	

	Acous'cal	Engineering	(by	Dr.	Harry	F.	Olson)	
Published	in	1947	

	
explained	in	chapter	2	(Acous>cal	Radia>ng	Systems)	

	
I)	INTRODUCTION:	

2.3	Double	Source	(pags	32-35)	

II)	STRAIGHT	LINES	
2.5	Straight-Line	Source	(pag	36)	

	

	
Sound	System	Design	and	Op'misa'on		

(by	Bob	Mc	Carthy)	
	

explained	in	chapter	2:	Summa'on	
&	

Explained	in	chapter	7	Combina'on	
	

_________________________________________________________	

A	brief	history:		
The	Wall	of	Sound	

The	Gratefull	Dead	-	1974	

The	Wall	of	Sound	

Column	of	16	speakers,	@	50Hz	

The	Wall	of	Sound	

Column	of	16	speakers,	@	100Hz	

The	Wall	of	Sound	

Column	of	16	speakers,	@	200Hz	
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The	Wall	of	Sound	

Column	of	16	speakers,	@	400Hz	

The	Wall	of	Sound	

Column	of	16	speakers,	@	800Hz	
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This	technique	proved	to	be	very	useful	(in	the	range	below	1kHz)	

Even	when	the	level	On-Stage	was	10dB	hoWer	
The	level	in	the	audience-area	(from	near	the	stage	un'l	100m	aprox)	showed	very	

small	varia'on	

The	Wall	of	Sound	 The	Wall	of	Sound	

Column	of	16	speakers,	@	1.6kHz	

The	Wall	of	Sound	

Column	of	16	speakers,	@	3.2kHz	

The	Wall	of	Sound	

Column	of	16	speakers,	@	6.4kHz	
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The	Wall	of	Sound	

Column	of	16	speakers,	@	12.5kHz	
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Above	1kHz		
Comb	Filter	inside	the	coverage-area	

A	brief	history:		
The	Wall	of	Sound	

Clair	Brothers	S4	

A	brief	history:		
The	Wall	of	Sound	

Clair	Brothers	S4	

A	brief	history:		
The	Trapezoidal	Speaker/Point	Source	

Meyersound	UPA-1A	

A	brief	history:		
The	Trapezoidal	Speaker/Point	Source	

Point	Source	System	
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Point	Source:	2x	UPA-1P@	0°(HF)	 Point	Source:	2x	UPA-1P@	0°(LF)	

Point	Source:	2x	UPA-1P@	45°(HF)	 Point	Source:	2x	UPA-1P@	45°(LF)	

Point	Source:	2x	UPA-1P@	90°(HF)	 Point	Source:	2x	UPA-1P@	90°(LF)	
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Wavelength	displacement	
Fixed	Frequency	–	Variable	Displacement	
Variable	Displacement	–	Fixed	Frequency	

De afbeelding kan niet worden weergegeven. Mogelijk is er onvoldoende 
geheugen beschikbaar om de afbeelding te openen of is de afbeelding 
beschadigd. Start de computer opnieuw op en open het bestand opnieuw. Als 
de afbeelding nog steeds wordt voorgesteld door een rode X, kunt u de 
afbeelding verwijderen en opnieuw invoegen.

A	brief	history:		
The	Line	of	Sound	

L’Acous>cs	V-Dosc	

BACK	TO	THE	FUTURE:	MEET	Dr.	HARRY	F.	OLSON.:	
	

The	concepts	in	this	presenta>on	have	been	described	in	the	book	
	

	Acous>cal	Engineering	(by	Dr.	Harry	F.	Olson)	
Published	in	1947	

	
explained	in	chapter	2		

(Acous>cal	Radia>ng	Systems)	
	
	
	
	
	

	

I)	INTRODUCTION:	
2.3	Double	Source	(pags	32-35)	

	

II)	STRAIGHT	LINES	
2.5	Straight-Line	Source	(pag	36)	

	
	

Straight-Line	Source	

STRAIGHT	LINES	=	Straight	Line	Array		

Pag	36	Acous>cal	Engineering	(Harry	Olson)		
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A	previous	sec>on	in	his	book:	�2.3.:	Double	Source�	describes	some	of	the	theore>cal	
fundamentals	we	need	to	understand	before	we	can	begint	to	understand	how	the	Straight-Line	

Source	aka	our	modern	Line-Array	works.	

L-acoustics: V-Dosc  
 

DOSC stands for ”Diffuseur d’Onde Sonore Cylindrique” 

the	Sou>on:	DOSC-Wave-guide	

Line Array Speakers 

125	Hz,	Omni-Direc>onal	

Line Array Speakers 

500	Hz,	Some	Direc>vity	

Line Array Speakers 

2	kHz,	Narrow	Direc>vity	

Line Array Speakers 

8	kHz,	Very	Narrow	Direc>vity	
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Line Array Systems 

Line	Array	System	(M3D).		8	Elements	@	125	Hz	
125	Hz	Direc'vity	is	defined	by	the	Lengh	of	the	Array	and	aim	of	the	System	

Line Array Systems 

Line	Array	System	(M3D).		8	Elements	@	500	Hz	
500	Hz	Direc'vity	is	defined	by	the	Lengh	of	the	Array	and	aim	of	the	System	

Line Array Systems 

Line	Array	System	(M3D).		8	Elements	@	2	kHz	
2	kHz	Direc'vity	is	NOT	defined	by	the	Lengh	of	the	Array	
2	kHz	Direc'vity	is	defined	by	the	Curvilinear	Design	

Line Array Systems 

Line	Array	System	(M3D).		8	Elements	@	8	kHz	
8	kHz	Direc'vity	is	NOT	defined	by	the	Lengh	of	the	Array	
8	kHz	Direc'vity	is	defined	by	the	Curvilinear	Design	

A	brief	history:		
The	Line	of	Sound	

L’Acous>cs	V-Dosc	

Line	Array	
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Line	Array	 BOSE	RoomMatch™	Technology	

Why	new	“Line-Array”	type	of	
loudspeakers?	

Tour-sound	line	arrays	are	
op>mized	for	outdoor	and	large-
arena	shows:	
§ One-size-fits-all	horizontal	
pamerns	

§ Narrow	ver>cal	angles	for	long	
throw	

§  High	SPL/small	size	for	truck	
packing	

But,	system	designers	o0en	
found	proven	designs	did	not	
always	work	for	indoor	installs.	

     Unwanted Wall 
Reflections 

§  “One-size-fits-all” wide 
horizontal pattern can 
cause unwanted wall 
reflections 

§  Time-delayed wall 
reflections + direct sound = 
change in tonal balance in 
many seats 

§  Reflections can excite room 
reverberant field to degrade 
vocal clarity 

Room 
Reverbe

rant 
Field 

1	

      Reduced Vocal Projection and Speech Clarity 

§  Small-format HF waveguides used in portable tour-sound 
line arrays compromise coverage control 

§  3-way systems with crossover in 2 kHz range can 
compromise vocal clarity 

Vocal 
Clarity 
Range 

Typical 3-Way Crossover Points 

3	

Coverage	to	Match	Any	Room	Size	or	
Shape	

§  Patented	process	allows	waveguides		of	
many	different	horizontal	and	ver>cal	
pamerns	

§ Modules	combine	to	form	array	
coverage	customized	to	precise	room	
dimensions	

Loudspeaker	tonal	balance	is	consistent	
regardless	of	room	shape	or	size.	

Room 
Reverberant 

Field 

1	

Bose	Innova>ons	for	Line	Arrays	



12/11/15	

9	

Coverage	to	Match	Any	Room	Size	or	

Shape	 1	

Bose	Innova>ons	for	Line	Arrays	

§  High-Frequency	Summa'on	for	Large	

Ver'cal	Angles	Without		Array		“Seams”	

§  New	acous>c	design	provides	coherent	
wave	front	summa>on	of	all	modules	for	
all	arrays	

§  Design	maintains	equal	spacing	for	HF	
sources	in	arrays	without	need	for	splay	
angles	

	
	

Sound	quality	is	consistent	seat	to	seat,													
even	with	large	ver=cal	coverage	angles.	

2	

Bose	Innova>ons	for	Line	Arrays	

   Large-Format Waveguides with 500-Hz Crossover 

§  Large-format waveguides for horizontal control in vocal 
clarity range 

§  500 Hz and above from waveguide – no polar lobing in 
vocal range 

§  Improved vocal projection and speech clarity 

Vocal 
Clarity 
Range 

Large-Format HF Waveguide 
Bose 2-Way Crossover Points 

18”	

46	cm	

3	

Bose	Innova>ons	for	Line	Arrays	 Shape	the	sound	to	the	room	

•  Can vary both H and V 
patterns per module 

•  Narrow patterns at top 
of array for long throw 

•  Wide patterns at bottom 
of array for short throw 

•  Customized Coverage 

•  Directivity Index (DI) set 
far/near distance levels 

Progressi
ve	
horizontal	
pamerns	

Progressive	Direc'vity	Array	
Choose	horizontal	AND	ver'cal	paWern	for	EACH	
module	

§  Narrow	horizontal	and	ver>cal	pamerns	for	top	
modules	

§  Progressively	wider	pamerns	for	bomom	modules	
§  Bemer	match	array	coverage	to	room	dimensions	

§  Direc'vity	(Q)	differences	equalize	front-to-back	
levels	

High	efficiency	

All	AMP	channels	run	@	100%	

Progressiv
e	ver>cal	
pamerns	

Scalable	Coverage	and	SPL	
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•  42	coverage	pamerns	for	precise	coverage	of	almost	any	room	
•  Typical	line	arrays	offer	only	1	horizontal	coverage	pamern!	
•  Compe>>ve	Point	and	shoot	devices	typically	have	3-4	pamerns	
•  Only	loudspeaker	series	that	spans	55x5	to	120x60	coverage	

RoomMatch™	Waveguide	System	 RoomMatch Asymmetrical Array 
Modules  

•  Horizontal differs left vs. right 
of center 

•  All other specs same as current 
modules 

 

For many rooms, especially long, 
narrow: 
•  Better coverage for L+R 

arrays 
•  Enhanced stereo soundstage 

effects 
•  Reduced need to “yaw in” 

arrays for better aesthetics 
and ease of installation   

Stage View 

De afbeelding kan niet worden weergegeven. Mogelijk is er onvoldoende 
geheugen beschikbaar om de afbeelding te openen of is de afbeelding 
beschadigd. Start de computer opnieuw op en open het bestand opnieuw. Als de 
afbeelding nog steeds wordt voorgesteld door een rode X, kunt u de afbeelding 
verwijderen en opnieuw invoegen.

Total	of	42	different	RoomMatch	Modules	 System	Design	Concept	Capitole/Gent	

1	installa>on	for	different	configura>ons	and	applica>ons:	
	

•  Standard	L/R	
•  Standard	L/R	with	Separate	Sub	Send	(Mono)	
•  Standard	L/R	with	Separate	L/R	Subb	
•  Les	–	Center	–	Right	(center	as	mono	mix	from	L/R)	
•  Les	–	Center	–	Right	(Center	as	a	separate	mix)	
•  Les	–	Center	–	Right	–	Subb	(Mono)	
•  Les	–	Center	–	Right	–	Subb	L/R	
•  Complex	Band/Vocal	system	drive	for	Musical	Theatre	

F	L	E	X	I	B	I	L	L	I	T	Y	

System	Design	Concept	Capitole/Gent	
F	L	E	X	I	B	I	L	L	I	T	Y	

•  Speaker	sevngs	(X-over,	internal	delay	&	level	between		
drivers	and	limmiters)	are	stored	in	the	BOSE-amplifiers	
	
•  System	sevngs	(Level,	delay,	Eq	for	the	system	sub-systems)		
are	stored	in	a	separate	system	controller:	Galileo	Calisto	616	
	

De afbeelding kan niet worden weergegeven. Mogelijk 
is er onvoldoende geheugen beschikbaar om de 
afbeelding te openen of is de afbeelding beschadigd. 
Start de computer opnieuw op en open het bestand 
opnieuw. Als de afbeelding nog steeds wordt 
voorgesteld door een rode X, kunt u de afbeelding 
verwijderen en opnieuw invoegen.

System	Design	Concept	Capitole/Gent	
F	L	E	X	I	B	I	L	L	I	T	Y	

•  Visi>ng	produc>ons	can	connect	via	AES-3	and	Analog		
through	6	different	inputs	
•  Visi>ng	produc>ons	can	make	their	own	system	drive		
configura>ons	from	input	to	output	
•  Visi>ng	produc>ons	have	full	acces	and	controll	over	all		
system	related	sevngs	
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De afbeelding kan niet worden weergegeven. Mogelijk is er onvoldoende geheugen beschikbaar om de 
afbeelding te openen of is de afbeelding beschadigd. Start de computer opnieuw op en open het bestand 
opnieuw. Als de afbeelding nog steeds wordt voorgesteld door een rode X, kunt u de afbeelding 
verwijderen en opnieuw invoegen.


