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Abstract	

Sabold,	Shelby	Marie.	“The	Connecting	Bridge:	The	Art	and	Science	of	Mixing	Rock	

Music.”	Oct.	2014.		

	 The	following	thesis	explores	the	art	and	science	of	mixing	rock	music.	The	

first	section	examines	the	art	of	mixing	and	contrasts	the	creative	and	technical	

roles	of	the	mixing	engineer.	It	also	studies	the	relationship	between	the	artist	and	

the	engineer	and	the	collaboration	needed	to	produce	a	successful	recording.	It	

presents	the	unique	considerations	when	mixing	in	the	rock	genre,	as	opposed	to	

other	genres.	Finally,	this	section	considers	the	adaptations	of	the	mixing	engineer	

in	today’s	technological	industry.	The	second	section	of	the	thesis	elaborates	on	

various	signal-processing	techniques	as	they	relate	to	mixing	rock	music	and	the	

role	of	the	engineer.	The	four	main	signal-processing	techniques	discussed	are	

compression,	equalization,	reverb,	and	delay.	These	sections	illustrate	techniques	

used	to	achieve	specific	results	in	a	recording,	varying	philosophies	from	engineers	

in	the	rock	genre,	and	detailed	explanations	of	the	functions	and	uses	of	each	

technique.	Information	on	the	presented	philosophies	was	gathered	through	

research	of	related	literature,	as	well	as	through	conducted	interviews	with	notable	

mixing	engineers	David	Bottrill,	Jeff	Jackson,	Kevin	Shirley,	and	Chris	Theis.	The	

questions	asked	of	these	engineers	were	designed	to	reveal	their	unique	insights	

into	the	principles	and	practices	of	mixing	specifically	for	this	research	study.		
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Introduction	and	Purpose	Statement		

	 Music	is	a	universal	language	that	is	spoken	by	every	culture;	however	not	

many	listeners	give	much	thought	to	the	process	behind	the	creation	of	the	music.	

Music	fanatics,	technological	innovators,	audio	engineers,	and	those	who	are	

curious,	aspire	to	discover	the	methodology	and	story	behind	the	creation	of	music.	

Such	enthusiasts	yearn	to	dissect	how	each	sound	involved	in	a	recording	was	

created,	edited,	and	manipulated	from	its	first	birth	as	a	musical	idea	to	the	finished	

product.	

	 There	are	countless	individuals	that	dedicate	their	unparalleled	abilities	to	

the	creation	of	a	recording.	The	Berklee	School	of	Music’s	website	lists	several	of	

these	recording	industry	positions	including	producer,	engineer,	production	

assistant,	studio	manager,	sound	technician,	mastering	engineer,	live	sound	

engineer,	and	more	(“Careers	in	Music	Production	and	Engineering”).	This	study	will	

focus	on	the	role	and	purpose	of	the	mixing	engineer,	whose	objective	is	to	blend	

recorded	tracks	into	a	unified	whole	that	will	satisfy	the	intent	of	the	management	

as	well	as	successfully	appeal	to	the	public.	As	described	by	Get	In	Media,	a	mixing	

engineer	is	“concerned	with	artfully	assembling	those	tracks	and	adding	effects	for	

sound	quality	and	aesthetic	enhancement”	(“Mix	Engineer”	paragraph	1).	The	

precise	focus	of	this	study	will	be	to	examine	the	mixing	engineer’s	role	in	the	

process	behind	mixing	rock	music.	This	distinct	central	theme	is	what	will	

distinguish	this	particular	study	from	its	related	literature.		

	 In	today’s	music	industry,	many	accomplished	engineers	learned	the	bulk	of	

their	knowledge	and	craft	from	a	veteran	engineer.	According	to	Chris	Theis,	winner	
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of	two	Grammy	awards,	a	large	percentage	of	engineers	learned	their	skills	from	

mentors	who	were	willing	to	pass	their	acquired	expertise	along	(Interview	March	

2014).	Some	engineers,	whether	seeking	a	professional	career	or	just	an	amateur	

hobby,	choose	to	obtain	these	same	abilities	through	other	means	such	as	practice	

and	experimentation,	online	resources,	and	college	programs.	Jason	Goldstein,	a	

New	York	based,	Grammy	award	winning	engineer,	says	that	with	the	decrease	in	

today’s	recording	studios,	colleges	are	playing	a	more	significant	role	in	a	mixing	

engineer’s	success.	The	world	of	online	learning	has	also	changed	the	ways	in	which	

aspiring	engineers	become	proficient	in	the	attributes	needed	to	establish	their	

career	(Goetz	paragraph	14).		

	 For	those	who	have	a	serious	interest	in	pursuing	the	art	of	mixing,	there	is	a	

variety	of	literature	available.	The	following	related	literature	not	only	accompanies	

this	thesis,	but	also	conveys	the	need	for	a	specific	concentration	in	the	research,	

which	is	provided	in	this	study.	There	are	many	published	books	whose	sole	focus	is	

mixing	music	and	the	role	of	the	mixing	engineer,	such	as	The	Mixing	Engineer’s	

Handbook	by	Bobby	Owinski.	There	are	textbooks,	handbooks,	and	tutorials	on	

engineering,	producing,	and	the	entire	recording	process,	such	as	Modern	Recording	

Techniques	by	David	Miles	Huber.	Several	of	these	books	also	include	interviews	

with	some	of	the	most	seasoned	and	prosperous	mixing	engineers	and	discuss	the	

methods	behind	their	success	such	as	Mixing,	Recording,	and	Producing	Techniques	

of	the	Pros	by	Rick	Clark.	As	informative	and	resourceful	as	these	materials	are,	the	

intention	of	these	authors	is	to	provide	an	overview	of	the	presented	topics.	This	
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study,	with	its	narrow	focus,	will	contribute	a	fresh	perspective	to	the	field	of	music	

technology.		

	 In	today’s	digitally	driven	world,	YouTube	plays	a	notable	role	in	education.	

There	are	hundreds,	if	not	thousands,	of	tutorial	videos	on	YouTube	that	can	teach	a	

novice	engineer	how	to	achieve	a	specific	technique	or	sound,	such	as	creating	thick	

lead	vocals	in	a	mix	(“The	Thick	Lead	Vocal	Trick”).	YouTube	also	offers	interviews	

with	proficient	engineers	from	different	genres	and	backgrounds,	such	as	Manny	

Marroquin’s	interview	posted	by	Waves	Audio	(“Manny	Marroquin	–	Shaping	the	

Mix”).	Artists	have	also	published	DVD’s	that	take	their	viewers	on	a	journey	of	a	

particular	album’s	recording	process,	everything	from	a	song’s	first	notes	to	

detailing	the	album	artwork,	such	as	The	Making	of	the	Dark	Side	of	the	Moon,	

which	explores	the	renowned	Pink	Floyd	album	that	has	sold	tens	of	millions	of	

copies	since	its	release	in	1973	(“Wines	That	Rock”).		 	

	 The	Internet	also	offers	many	articles	that	focus	on	a	particular	engineer,	

either	in	the	form	of	a	personal	interview	or	a	biographical	style	of	writing.	One	such	

example	is	an	interview	with	Ethan	Mates	published	by	the	Modern	Mixing	website	

(“Psychology	of	A	Mixing	Engineer”).	Mixing	enthusiasts	have	also	created	websites	

dedicated	to	learning	about	recording	and	mixing	in	generic	ways	with	no	particular	

focus	on	specific	individuals,	styles	of	music,	or	genres.	One	such	website	is	The	

Recording	Revolution,	founded	by	Graham	Cochrane.	Cochrane	offers	several	free	

eBooks	on	his	website	that	focus	on	home	recording	and	mixing	music,	as	well	as	a	

multitude	of	articles	centering	on	recording	and	mixing,	and	tutorials	with	specific	
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themes	such	as	“Drum	Recording	and	Mixing	Made	Simple”	(The	Recording	

Revolution).		

	 The	common	issue	that	stems	from	this	comprehensive	collection	of	research	

is	a	missing	focal	point.	These	sources	either	concentrate	on	the	art	of	mixing	in	a	

generic	fashion	or	they	are	intended	to	elaborate	on	a	specific	technique	or	

interview	a	particular	individual.	The	distinctive	concentration	of	this	study	will	be	

the	art	of	mixing	and	the	role	of	the	mixing	engineer	as	it	applies	to	the	genre	of	

modern	rock	music.	A	narrower	emphasis	concentrating	on	a	specific	genre	of	music	

will	allow	for	deeper	and	more	insightful	observations,	analysis,	and	conclusions	

pertaining	to	the	responsibilities	of	the	mixing	engineer,	the	process	of	mixing,	and	

using	signal	processing	techniques	to	enhance	the	quality	of	recordings.	There	is	no	

existing	piece	of	literature	that	focuses	solely	on	the	art	of	mixing	as	it	applies	to	the	

rock	genre.	This	study	will	offer	an	approach	and	focus	that	is	unprecedented.	The	

opinions,	preferences,	and	successes	of	professional	engineers	who	have	worked	

with	rock	musicians	will	offer	an	assortment	of	mixing	techniques	and	philosophical	

revelations	that	can	be	used	not	only	in	the	genre	of	rock,	but	in	a	multitude	of	

musical	environments.			

	 This	study	will	serve	an	audience	comprised	of	audio	engineers,	musicians,	

and	fans	of	rock	music.	The	study	is	divided	into	two	main	sections,	the	first	of	

which	explores	the	principal	roles	of	the	mixing	engineer	in	the	rock	genre	and	the	

second	of	which	analyzes	the	plethora	of	techniques	used	by	renowned	engineers.	

The	following	section	will	review	the	types	of	literature	researched	to	achieve	the	

intent	of	this	study.		
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Review	of	the	Literature	

	 The	following	section	will	describe,	compare,	and	establish	relevance	for	the	

literature	related	to	the	art	and	technique	of	mixing	rock	music.	This	particular	

study	will	complement	and	build	on	the	following	existing	literature,	while	also	

developing	an	assemblage	of	novel	ideas.	The	proposed	unique	concentration	and	

perspective	focusing	solely	on	the	rock	genre	will	distinguish	this	study	from	all	

existing	related	literature.	The	sources	used	for	research	and	direction	for	the	

content	of	the	thesis	can	be	identified	in	the	following	categories:	behind	the	scenes	

documentary	videos,	interviews	with	established	mixing	engineers,	articles	

discussing	mixing	techniques	that	apply	specifically	to	the	genre	of	rock	music,	

articles	exploring	techniques	of	mixing	in	any	genre,	personally	conducted	

interviews	with	professional	engineers,	YouTube	tutorials,	online	audio	tutorials,	

and	textbooks	and	handbooks	focusing	on	mixing.	

Online	Interviews	

	 Interviews	with	mixing	engineers	proved	to	be	one	of	the	most	useful	and	

beneficial	sources	for	this	study.	These	interviews,	written	as	published	articles,	

discussed	the	engineer’s	background,	clientele,	their	accomplishments,	and	their	

own	personal	techniques	and	approaches	to	mixing	music.	A	website	entitled	

Modern	Mixing	has	a	section	of	published	interviews	called	“Psychology	of	A	Mixing	

Engineer,”	including	an	interview	with	Mark	Needham,	mixing	engineer	for	Imagine	

Dragons’	Night	Visions,	whose	second	single	won	them	a	Grammy	award	for	“Best	
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Rock	Performance”	(Grammy.com).	Modern	Mixing	also	published	an	interview	with	

Ethan	Mates,	who	served	as	an	engineer	for	Linkin	Park’s	last	four	albums	

(Allmusic.com).		

	 Mix	Online	was	also	used	as	a	source	for	interviews	with	mixing	engineers,	

including	Andy	Wallace	and	Tchad	Blake.	Wallace	has	served	as	a	mixing	engineer	

for	some	of	the	rock	genre’s	most	influential	and	defining	albums	such	as	Nirvana’s	

Nevermind	and	Linkin	Park’s	career	breakthrough	Hybrid	Theory	(Barbiero	

paragraph	2).	Tchad	Blake	is	credited	with	mixing	two	Grammy	Award	winning	

albums	by	the	Black	Keys.	Brothers	won	two	Grammy	Awards	in	2010	and	El	Camino	

won	three	Grammy	Awards	in	2012	(Grammy.com).		

Personal	Interviews	

	 Personal	interviews	were	conducted	specifically	for	this	thesis	paper	with	

questions	focusing	on	the	role	of	the	engineer,	considerations	to	be	made	when	

mixing	in	the	rock	genre,	and	various	signal	processing	techniques	used.	The	

following	engineers	were	contacted	specifically	for	this	study	and	asked	a	prepared	

list	of	questions	based	off	of	topics	explored	in	this	study.	The	first	interview	

conducted	through	e-mail	was	with	David	Bottrill,	a	three-time	Grammy	Award	

winning	engineer,	who	has	worked	with	Tool,	Stone	Sour,	Mudvayne,	Staind,	Skillet,	

and	more	(davidbottrill.com).	In	this	particular	interview,	many	of	the	questions	

were	based	on	Bottrill’s	experience	mixing	Mudvayne’s	The	End	of	All	Things	to	

Come.	Bottrill	discussed	how	he	begins	a	mix,	using	signal	processing	to	fit	the	kick	

drum	and	bass	together,	using	compression	on	different	styles	of	vocals,	his	
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techniques	for	blending	groups	of	tracks	(i.e.	vocals),	and	more	(Interview	March	

2014).		

	 The	second	interview	conducted	through	Skype	was	with	Chris	Theis,	a	two-

time	Grammy	Award	winner	who	mixed	Mudvayne’s	album	By	the	People,	For	the	

People	(allmusic.com).	Many	topics	pertaining	to	mixing	music,	roles	of	the	

mastering	engineer,	and	Theis’	personal	experiences	working	in	the	rock	music	

industry	were	discussed	(Interview	March	2014).		

	 The	third	interview	conducted	through	e-mail	was	with	Jeff	Jackson,	who	

served	as	one	of	the	mixing	engineers	on	Linkin	Park’s	2014	album	The	Hunting	

Party	(jeffjacksonmix.com).	Jackson	discusses	his	thoughts	on	the	role	of	the	mixing	

engineer,	the	relationship	between	the	engineer	and	the	artist,	where	he	begins	in	

the	mixing	process,	his	EQ	techniques,	the	most	important	aspects	of	a	mix,	how	he	

uses	compression,	and	more	(Interview	Sept.	2014).		

	 The	fourth	interview	conducted	through	e-mail	was	with	Kevin	Shirley,	who	

has	worked	with	many	of	the	rock	industry’s	most	celebrated	bands	including	

Aerosmith,	Bon	Jovi,	and	Journey	(cavemanproductions.com).	Shirley	discussed	the	

roles	of	the	mixing	engineer,	how	he	uses	EQ	and	compression,	the	gear	he	works	

with,	how	he	got	started	in	the	music	industry,	and	more	(Interview	Sept.	2014).		

Websites	Dedicated	to	Audio	

	 The	third	section	of	related	literature	includes	articles	that	explore	

techniques	of	mixing	that	are	not	linked	to	a	specific	engineer	or	recording,	but	can	

be	applied	to	various	genres,	styles,	and	situations.	There	are	several	websites	

dedicated	entirely	to	the	art	of	mixing.	One	such	website	is	called	The	Recording	
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Revolution,	which	offers	countless	articles,	tutorial	videos,	as	well	as	free	eBooks	

that	center	around	recording	and	mixing	music	(therecordingrevolution.com).		

	 Another	such	website	is	Pensado’s	Place,	created	by	Dave	Pensado	who	has	

worked	with	a	plethora	of	accomplished	artists	including	Michael	Jackson	and	Kelly	

Clarkson.	His	website	features	tutorials	on	mixing	and	engineering	and	an	untold	

amount	of	interviews	with	the	industry’s	top	engineers	(pensadosplace.tv).		

	 The	Tuts+	website	offers	an	entire	section	devoted	to	music	and	audio	and	

yet	another	more	specific	section	with	articles	that	focus	on	mixing	and	mastering	

(tutsplus.com).		

	 	Waves,	one	of	the	most	prominent	audio	plug-in	companies	in	the	industry,	

offers	innumerable	articles,	tips,	and	interviews	that	discuss	how	to	utilize	their	

various	plug-ins	to	achieve	a	specific	mixing	goal	(waves.com).		

	 Ken	Lewis,	whose	credits	include	twelve	Grammy	Award	winners,	launched	a	

website	called	Audio	School	Online	that	offers	video	tutorials	and	lessons	in	

recording,	audio,	and	mixing	(audioschoolonline.com).		

Video	Documentaries	

	 Another	invaluable	group	of	related	literature	sources	comes	from	videos,	

ranging	from	YouTube	documentaries	and	tutorials	to	behind	the	scenes	DVD’s	that	

have	been	released	for	some	of	rock’s	foundational	albums.	One	such	DVD	is	The	

Making	of	Meteora,	which	is	included	with	Linkin	Park’s	second	full-length	studio	

album	release.	This	thirty-minute	documentary	invites	the	viewer	to	experience	the	

production	process	firsthand.	The	band	members	themselves	describe	their	

particular	roles	in	the	process	and	their	thoughts	behind	creating	Meteora.		
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	 There	are	also	DVD	documentaries	that	explore	the	creation	of	such	famous	

albums	as	The	Dark	Side	of	the	Moon	by	Pink	Floyd,	Aerosmith’s	Pump,	and	Nirvana’s	

Nevermind,	which	influenced	and	shaped	the	music	of	the	1990’s.		

Audio	Textbooks		 	

	 Textbooks	focusing	on	mixing,	engineering,	and	audio	served	as	a	resource	

for	the	bulk	of	the	material	in	the	body	of	the	thesis.	Modern	Recording	Techniques	

by	David	Miles	Huber	is	a	comprehensive	manual	for	the	world	of	recording	and	

includes	two	extensive	chapters	on	the	art	of	mixing	and	signal	processing	(Modern	

Recording	Techniques).	Mixing	Audio	by	Roey	Izhaki	complemented	this	thesis	

paper	in	its	layout.	Izhaki	focused	not	only	on	the	technical	tools	of	the	mixing	

engineer,	but	also	the	concepts	and	philosophies	behind	the	art	of	mixing	(Mixing	

Audio).	Mixing,	Recording,	and	Producing	Techniques	of	the	Pros	by	Rick	Clark	was	

comprised	of	philosophies	and	techniques	from	over	fifty	contributing	engineers.	

These	engineers	gave	their	experiences	and	opinions	in	categories	including	

production	philosophy,	mixing,	mastering,	dynamic	signal	processing,	and	more	

(Mixing,	Recording,	and	Producing	Techniques	of	the	Pros).	The	Audio	Expert	by	

Ethan	Winer	provided	technical	concepts	and	definitions	for	mixers,	equalizers,	

compressors,	digital	audio	concepts,	and	much	more	(The	Audio	Expert).	The	Mixing	

Engineer’s	Handbook	by	Bobby	Owinski	includes	sections	on	all	of	the	elements	of	

mixing	including	balance,	panorama,	frequency,	dynamics,	dimension,	and	interest.	

This	particular	handbook	also	includes	a	section	of	interviews	with	some	of	the	

industry’s	most	accomplished	engineers	(The	Mixing	Engineer’s	Handbook).		
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	 This	is	only	a	brief	and	limited	discussion	of	the	literature	gathered	and	

studied	to	support	this	thesis.	All	of	these	sources	and	many	more	will	be	further	

elaborated	upon	in	the	body	of	the	paper.		
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Design	of	the	Study			

	 This	study	was	developed	to	introduce	an	innovative	approach	to	

understanding	the	mixing	engineer	and	his	or	her	varied	views.	This	study	includes	

multiple	components	including	information	gathered	from	researching	and	

analyzing	related	literature,	knowledge	collected	from	personally	conducted	

interviews,	and	media	examples	created	as	auditory	supplements	to	the	established	

content	of	part	two	of	the	thesis.	The	body	of	the	thesis	includes	ten	sections	that	

are	outlined	and	briefly	discussed	below.			

	 The	first	section	includes	a	glossary	of	terms	needed	to	understand	the	

subsequent	material.		

	 The	second	section	explores	the	technical	role	of	the	mixing	engineer.	This	

section	illustrates	the	characteristics	and	technical	responsibilities	of	a	mixing	

engineer.		

	 The	third	section	discusses	the	creative	role	of	the	mixing	engineer	and	

elaborates	upon	the	art	and	philosophy	behind	mixing	music.	

	 The	fourth	section	examines	the	relationship	between	the	artist	and	the	

mixing	engineer.	This	section	discusses	the	importance	of	the	artist’s	vision	for	their	

song	and	how	that	determines	the	direction	an	engineer	will	take	during	the	mixing	

process.		

	 The	fifth	section	compares	various	approaches	to	mixing	in	different	genres.	

This	section	illustrates	how	to	approach	mixing	in	the	rock	genre	and	the	key	

elements	to	emphasize	when	mixing	a	rock	recording.		
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	 The	sixth	section	explores	the	adaptation	of	the	mixing	engineer	in	an	ever-

changing	industry.	This	section	discusses	some	varying	approaches	to	utilizing	the	

extensive	amount	of	options	available	in	today’s	recording	and	home	studios.	

	 The	seventh	section	is	the	first	of	a	series	of	more	intricate	sections	that	

examine	specific	mixing	techniques	and	approaches	and	the	contrasting	ways	that	

engineers	will	use	the	same	tools	to	achieve	differing	or	similar	results.	This	section	

considers	diverse	approaches	to	using	compression	when	mixing	tracks.	It	will	not	

only	look	at	philosophies	behind	using	compression,	but	also	some	of	the	technical	

ways	compression	can	be	used	to	attain	powerful	vocals,	balanced	guitars,	tight	

drums,	and	more.			

	 The	eighth	section	is	written	in	a	similar	fashion	to	the	previous	section,	only	

it	will	look	at	ways	to	use	equalization	in	mixing.	Continuing	in	this	manner,	sections	

nine	and	ten	study	techniques	for	using	reverb	and	delay.		

	 The	final	section	of	the	thesis	serves	as	a	conclusion	and	discusses	further	

resources	for	research	and	summarizes	the	key	points	established	in	the	thesis.		

	 There	is	an	audio	production	project	that	accompanies	this	thesis.	The	

mixing	techniques	that	are	discussed	in	sections	seven	through	ten	are	applied	to	

raw,	unmixed	tracks.	These	tracks	were	manipulated	to	reflect	compression	

techniques,	ways	to	use	equalization	to	achieve	assorted	results,	and	how	reverb	

and	delay	effects	can	change	the	sound	and	auditory	perspective	of	a	track.	
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Glossary	of	Terms		

	 For	the	purposes	of	understanding	the	subsequent	material,	the	following	

terms	will	be	defined:	equalization,	dynamics	processing,	time	based	effects,	

compression,	noise	gates,	reverb,	delay,	panning,	and	DAW.	Many	of	the	following	

definitions	can	be	found	in	David	Miles	Huber’s	Modern	Recording	Techniques.		

	 Equalization	is	the	“alteration	of	frequency	response	of	an	amplifier	so	that	

the	relative	levels	of	certain	frequencies	are	more	or	less	pronounced	than	others”	

(Huber	477).	Equalization,	also	known	as	EQ,	involves	boosting	and/or	cutting	

specific	bands	of	the	frequency	spectrum.	EQ	can	be	used	for	several	purposes	

during	recording	and	mixing.	Removing	unwanted	frequencies	can	decrease	the	

“muddiness”	of	a	track	and	the	mix	as	a	whole	(Izhaki	206).	Also,	eliminating	

unwanted	frequencies	will	automatically	make	room	for	more	important	

frequencies.	EQ	can	also	be	used	to	enhance	certain	aspects	of	an	instrument	(Izhaki	

203).	For	example,	to	intensify	the	slap	attack	of	a	kick	drum,	an	engineer	would	

boost	the	frequencies	around	2.5	kHz.	To	add	presence	to	a	vocal	track,	the	engineer	

would	boost	the	frequencies	around	5	kHz.	On	the	contrary,	to	eliminate	some	of	the	

sibilance	of	a	vocal	track	using	EQ,	the	engineer	would	cut	the	frequencies	where	the	

sibilance	occurs,	usually	around	7.5-10	kHz	(Huber	485).	EQ	is	one	of	the	most	basic	

and	fundamental	tools	an	engineer	can	use	during	the	mixdown	process	and	will	be	

thoroughly	discussed	further	in	the	thesis.		

	 Dynamics	processing	refers	to	manipulating	the	dynamics,	or	volume,	of	a	

recorded	track.	These	processors	“alter	the	range	between	the	signal’s	softest	and	
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loudest	passages”	(Huber	491).	The	most	commonly	utilized	dynamics	processor	is	

a	compressor.		

	 Compression	involves	reducing	the	dynamics	of	a	signal	that	rises	above	a	

defined	level	set	by	the	engineer.	A	compressor	takes	the	peaks	of	a	signal	and	

reduces	them	to	create	a	more	dynamically	consistent	signal	(Izhaki	262).		The	

range	between	the	loudest	points	of	the	track	and	the	softest	points	is	diminished.	

Another	useful	term	to	understand	when	dealing	with	compression	is	limiting.	

When	the	compression	ratio	reaches	a	certain	level,	the	compressor	becomes	a	

limiter,	which	has	several	unique	functions	including	decreasing	the	chances	of	

overloading	recording	equipment	and	preventing	the	audio	signal	from	exceeding	a	

specific	level	(Huber	498-499).		

	 The	noise	gate	is	another	widely	used	dynamics	processor	whose	sole	

purpose	is	to	eliminate	noise	(Izhaki	334).	A	noise	gate	is	a	device	that	mutes	any	

audio	signal	that	falls	below	a	set	threshold	level,	so	that	the	original	signal	remains	

while	unwanted	sounds	are	suppressed.	A	noise	gate	can	be	used	to	remove	

extraneous	noise	on	a	recorded	track	and	is	also	used	to	reduce	microphone	

bleeding	between	instruments	(Huber	501).		

	 Time-based	effects	involve	regenerating	the	signal	over	a	period	of	time	and	

adding	a	perceived	depth	or	space	to	a	recorded	track	(Huber	503).	Time-based	

effects	add	ambience	and	dimension	to	a	track.	The	most	common	time-based	

effects	are	reverb	and	delay.		

	 Reverb	is	a	powerful	tool	in	recording	and	mixing	music.	Reverb	describes	

the	reflections	of	a	sound	as	it	bounces	off	of	various	surfaces	(Izhaki	401).	When	
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recording	music,	the	engineer	can	choose	to	record	the	instrument	in	a	specific	

room	to	capture	its	natural	acoustics.	However,	in	most	studios,	engineers	choose	to	

record	the	instrument	in	an	acoustically	“dead”	room	and	during	the	mixdown	

process,	manipulate	the	depth	and	space	of	the	audio	signal	using	reverb	(Huber	

506).	An	engineer	can	manipulate	the	audio	to	sound	as	if	it	were	recorded	in	a	large	

church	hall,	a	closet,	a	small	room,	and	more	(Huber	508).		

	 Similar	to	reverb,	delay	also	adds	depth	to	the	audio	signal.	Delay	takes	the	

audio	signal	and	repeats	the	signal	multiple	times	while	diminishing	its	volume	to	

create	an	echo	effect.	Delay	can	be	manipulated	in	various	ways	to	create	short,	

“slap”	delays	or	longer	delays	that	blend	with	the	overall	mix	(Huber	503).		

	 Panning	is	one	of	the	most	important	tools	that	engineers	utilize	when	

mixing	a	recording.	Humans	are	binaural	and	the	human	brain	can	distinguish	

sound	that	arrives	in	the	left	ear	as	compared	to	sound	that	arrives	in	the	right	ear	

(Izhaki	181).	Panning	involves	moving	sounds	to	different	areas	of	the	stereo	field	to	

allow	certain	instruments	to	be	perceived	as	louder	in	one	ear	than	the	other	

(Dawsons	paragraph	11).	Panning	can	be	used	for	special	aural	effects	on	a	track,	

such	as	causing	the	music	to	sound	as	if	it	is	moving	between	the	speakers	(Dawsons	

paragraph	16).	Ken	Andrews,	who	has	worked	with	Paramore	and	Nine	Inch	Nails,	

uses	panning	for	“dramatic	scene	changing”	(Pensado’s	Place	#134).	It	can	also	be	

used	to	help	separate	sounds	that	are	fighting	for	the	same	sonic	space.	The	listener	

can	more	easily	distinguish	a	track	if	it	is	not	overwhelmed	by	other	frequencies	in	

the	same	stereo	space.		
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	 DAW	is	an	acronym	for	digital	audio	workstation.	A	DAW	is	a	“computer	

program	that	is	exclusively	designed	for	the	recording,	editing,	and	playing	of	digital	

audio	files”	(EarSketch	paragraph	1).	These	digital	audio	tracks	can	be	edited,	

moved,	deleted,	manipulated,	and	blended	together	in	a	variety	of	ways.	In	today’s	

industry,	DAW’s	are	used	not	only	for	recording,	but	are	increasingly	being	used	as	

digital	mixers.		
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Part	I	–	The	Philosophy	and	Roles	of	the	Mixing	

Engineer			

The	Technical	Role	of	the	Mixing	Engineer		 	

	 The	role	of	the	mixing	engineer	has	been	impacted	by	the	continuous	

evolution	of	the	music	industry.	However,	despite	these	inevitable	fluctuations,	the	

mixing	engineer’s	fundamental	role	has	not	changed.	A	mixing	engineer’s	most	basic	

responsibility	is	to	blend	recorded	tracks	together	to	create	a	balanced	whole.	The	

engineer	must	ensure	that	the	frequencies	of	the	tracks	fit	well	together	sonically	

(Izhaki	5).	Each	track	must	have	its	own	place	within	the	sound	spectrum	and	the	

challenge	of	the	engineer	is	to	balance	these	elements	in	a	way	that	makes	each	

track	clear	within	the	mix.	In	a	session,	anywhere	from	two	to	over	one	hundred	

recorded	tracks	must	ultimately	be	sent	to	two	channels	–	a	left	channel	and	a	right	

channel.	The	duty	of	the	mixing	engineer	is	to	find	the	most	successful	and	

appealing	way	of	doing	this	(Thompson	“How	A	Mix	Engineer	Enhances	A	Track”).			

	 The	engineer	must	also	control	the	dynamics	of	each	track	using	tools	such	as	

compression.	Another	task	includes	creating	ambience	for	the	tracks	using	tools	

such	as	reverb	and	delay.	Simple	panning	and	fader	adjustments	must	also	be	made	

in	order	to	more	effectively	coalesce	the	various	tracks	(Owinski	35).	It	is	the	

engineer’s	responsibility	to	compile	the	best	takes	from	the	recording	session	into	a	

single	master	track.	Any	cuts,	loops,	duplications,	or	rearrangements	of	the	tracks	
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must	be	made	without	any	auditory	indication	to	the	listener	that	such	edits	

occurred	(Owinski	23).	The	final	intention	of	a	recording	is	to	hear	each	track	or	

instrument	distinctly	through	the	mix,	yet	simultaneously	perceive	it	as	one	

complete	whole.		

	 Some	of	the	technical	tools	that	the	mixing	engineer	uses	to	meet	these	

responsibilities	include	equalization,	dynamics	processing,	time	based	processing,	

panning,	volume	adjustment,	and	other	special	effects.	The	multitude	of	ways	these	

tools	are	used	to	achieve	various	results	in	a	mix	will	be	discussed	in	further	detail	

later	in	the	thesis.	There	is	a	world	of	possibilities	lying	under	the	hands	of	a	mixing	

engineer.	As	Huber	illustrates,	mixing	is	an	art,	in	that	the	console,	or	palette,	

provides	“a	creative	control	surface	that	allows	an	engineer	to	experiment	and	

blend	all	the	possible	variables	onto	a	sonic	canvas”	(423).		

	 When	discussing	the	technical	role	of	the	mixing	engineer,	there	are	several	

concepts	he	or	she	must	master.	The	engineer	has	to	understand	the	signal	flow	of	

the	console	or	DAW	being	used	(Huber	429).	The	signal	chain	is	where	the	track’s	

audio	runs	from	its	source	at	the	microphone	to	its	final	destination	in	the	

engineer’s	monitors.	An	engineer	can	also	send	the	signal	to	different	places	where	

it	is	affected	by	various	types	of	signal	processing,	such	as	EQ	and	compression	

(Huber	430).		

	 Not	only	must	the	engineer	apprehend	how	the	audio	travels	from	one	link	in	

the	chain	to	the	other,	he	or	she	must	also	grasp	each	of	the	signal	processing	

techniques	in	order	to	effectively	use	them	to	enhance	the	audio.	The	engineer	may	

also	have	to	correct	issues	during	the	mixing	process	that	occurred	during	
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recording,	such	as	pitch	correction	of	a	vocalist,	tempo	correction	and	solidification,	

or	eliminating	noise	(Owinski	22-23).	A	comprehension	of	the	science	of	audio,	the	

ability	to	read	waveforms,	an	understanding	of	song	arrangements,	a	mastery	of	

gain	staging,	and	exceptional	musicianship	are	among	the	qualities	a	mixing	

engineer	must	possess.		

The	Creative	Role	of	the	Mixing	Engineer	

	 As	essential	as	a	mixing	engineer’s	technical	skills	are,	he	or	she	has	another	

indispensible	responsibility,	which	is	to	convey	the	emotional	context	of	the	music	

set	forth	by	the	musicians.	In	the	words	of	Bruce	Kaphan,	whose	extensive	

discography	credits	include	Sheryl	Crow	and	R.E.M.,	“Mixing	is	an	amazing	amalgam	

of	art	and	science”	(paragraph	3).	The	science	of	mixing	is	what	lies	behind	the	

technical	role	of	the	engineer,	whereas	the	art	of	mixing	ultimately	lies	in	the	

creative	role	of	the	engineer.	Understanding	where	the	song	needs	to	be	when	the	

mix	is	completed	and	contemplating	how	to	reach	that	point	is	a	process	that	must	

occur	before	any	of	the	engineer’s	technical	skills	are	even	accessed	(Kunkel/Clark	

236).		

	 The	engineer	should	aim	to	illustrate	the	mood	of	the	song	in	order	to	

enhance	what	the	musicians	have	recorded	(Clark	193).	In	the	words	of	Michael	

Brauer,	who	has	worked	extensively	with	Grammy	award-winning	Coldplay,	“The	

tools	and	toys	are	simply	an	extension	of	that	thought	process.	It's	really	about	

being	creative	and	visualizing	how	the	song	should	sound	and	feel”	(Tingen	

paragraph	5).	Matt	Wallace,	who	has	worked	with	Maroon	5	and	Blues	Traveler,	
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radically	says	that	the	technology	capabilities	today	can	essentially	create	a	

“perfect”	mix,	but	the	unique	and	sometimes	flawed	aspects	of	a	mix,	stemming	from	

an	engineer’s	individual	creativity,	are	what	create	the	emotional	connection	

between	the	artist	and	the	listener.	Wallace	says,	“When	I	actually	get	an	emotional	

response	…	It	is	just	wonderful,	and	that	is	what	it	is	all	about,	whether	I	am	

speaking	as	a	fan	or	as	a	professional”	(Clark	214).		

	 Each	song	that	an	engineer	mixes	is	going	to	have	a	different	purpose	and	

evoke	a	unique	assortment	of	emotions.	In	the	words	of	Kevin	Shirley,	who	has	

worked	with	rock	legends	such	as	Aerosmith	and	Metallica,	“Every	mix	you	do	

creates	a	different	feeling.	It	elicits	different	emotions	in	people.	Some	make	you	

dance;	some	make	you	lie	back	and	have	a	glass	of	wine.	Some	dissipate	anger;	some	

create	energy.	Some	are	just	happy.	Music	is	all	about	that.	I	do	different	things	

depending	on	the	song”	(Clark	210).		

	 The	mixing	engineer	has	to	connect	a	bridge	between	the	emotions	of	the	

artist	and	the	expectations	of	the	listener.	While	mixing	a	recording,	the	engineer	

has	to	have	the	intended	audience	in	mind	and	let	those	considerations	influence	

and	shape	the	direction	of	the	mixing	process.	Matt	Wallace	asks	himself	some	

questions	before	even	beginning	to	mix	what	he	has	been	given.	One	such	question	

is	“What	kind	of	feeling	do	I	want	the	listener	to	have	at	the	end	of	the	day”	(Clark	

214)?	The	listener,	the	ultimate	recipient	of	the	final	product,	must	be	kept	in	the	

forefront	of	the	engineer’s	mind	during	the	entire	mixing	process.		

	 An	engineer	must	have	a	sense	of	creative	vision	and	use	these	skills	of	

artistry	and	inventiveness	in	addition	to	their	technical	set	of	skills.	According	to	
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award	winning	engineer	Dave	Pensado,	“One	doesn’t	sell	one’s	engineering	skills:	

one	sells	one’s	creative	skills”	(Pensado	paragraph	2).	Mixing	music	is	about	more	

than	readjusting	faders	and	tweaking	the	knobs	on	various	plug-ins	to	create	

desired	effects.	There	is	an	expressive	depth	behind	the	technical	side	of	mixing	a	

recording.	Pensado	has	also	compared	the	art	of	mixing	to	painting,	saying	that	“a	

good	mix	should	have	layers,	where	each	time	you	hear	it,	you	experience	

something	new	and	interesting”	(Clark	198).		

	 When	comparing	a	song	that	has	been	mixed	by	different	engineers,	each	

version	of	the	song	will	have	contrasting	elements.	The	entire	atmosphere	of	the	

song	can	be	radically	changed	by	how	a	mixing	engineer	chooses	to	manipulate	the	

tracks.	As	an	example,	one	can	listen	to	two	separate	versions	of	the	iconic	song	

Smells	Like	Teen	Spirit	by	Nirvana.	Engineers	Butch	Vig	and	Andy	Wallace	took	

identical	tracks	and	mixed	them	to	create,	on	the	surface,	the	same	final	product.	

However,	there	are	distinct	variances	between	the	two	mixes	that	show	how	much	

an	engineer’s	creative	vision	can	affect	the	outcome	of	a	final	mix	(Izhaki	6).	

According	to	Roey	Izhaki,	author	of	Mixing	Audio,	Andy	Wallace’s	mix	is	“polished	

and	balanced,”	while	also	sounding	somewhat	artificial;	whereas,	Vig’s	mix	has	some	

masking	issues	and	unbalanced	frequencies,	but	conveys	a	more	natural	sound	like	

that	of	a	live	performance	(6).	Izhaki	concludes	that	it	is	not	different	equipment	or	

time	spent	that	makes	these	two	mixes	so	dissimilar	from	one	another,	but	the	

divergent	“sonic	visions”	of	the	two	engineers	(6).	To	listen	to	the	differences	

between	the	two	mixes,	refer	to	the	following	YouTube	hyperlinks:	Butch	Vig	Mix	vs.	

Andy	Wallace	Mix.		
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	 As	crucial	as	technical	knowledge	is	to	an	engineer,	his	or	her	sense	of	

musical	creativity	and	ingenuity	is	just	as	critical.	An	engineer	should	be	willing	to	

take	risks	in	order	to	achieve	results	that	go	above	simply	balancing	and	blending	

the	tracks	together	(Agarwal	paragraph	4).	Stephen	Sherrard,	winner	of	several	

professional	mixing	contests,	compares	the	art	of	mixing	to	the	craft	of	music.	The	

more	time	spent	practicing	mixing,	the	more	one’s	skills	can	develop	and	one’s	own	

personal	creativity	can	be	unlocked	and	strengthened.	These	skills	cannot	be	taught;	

they	can	only	be	polished	and	improved	upon	(Sherrard	paragraph	2).	Zac	

Marcengill,	who	has	worked	as	a	live	sound	engineer,	goes	so	far	as	to	say	that	

mixing	“holds	the	same	creative	value”	as	writing	the	songs	being	mixed	(paragraph	

5).	Michael	Brauer	refers	to	the	mixing	console	as	his	instrument	(Tingen	paragraph	

4).	Countless	decisions	have	to	be	made	in	the	process	of	mixing	a	recording	to	

ensure	that	the	original	intent	of	the	artist	and	producer	is	not	lost	within	the	

engineer’s	own	vision.	In	the	words	of	Eddie	Kramer,	who	helped	to	define	the	

sounds	of	bands	like	the	Rolling	Stones	and	Kiss,	“My	main	function	is	to	interpret	

the	artist’s	vision,	and	give	them	the	sonic	palette	to	help	them	realize	their	dreams.	

If	I	can	make	that	happen,	then	I	have	done	my	job”	(eddie-kramer.com).		

The	Collaboration	of	Artist	and	Engineer	

	 One	of	the	most	vital	considerations	to	remember	as	a	mixing	engineer	is	that	

the	artist	is	the	client.	The	artist	hires	the	engineer	to	enhance	the	work	they	have	

already	accomplished	and	deliver	a	product	that	will	appeal	to	their	intended	

audience.	As	innovative	and	inspired	as	the	role	of	a	mixing	engineer	is,	the	artist’s	
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original	aspiration	for	their	song	is	what	is	most	essential.	Kaphan	believes,	as	an	

engineer,	it	is	his	sole	“responsibility	to	deliver	a	mix	that	satisfies	their	artistic	

intent”	(paragraph	6).	The	engineer	has	to	know	what	the	artist	and	the	producer	

want	out	of	the	mix,	which	is	exactly	what	Richard	Dodd,	who	has	worked	with	Tom	

Petty	and	the	Red	Hot	Chili	Peppers,	claims	is	the	most	important	thing	to	him	

(Clark	197).	Above	all	else,	the	needs	of	the	artist	and	the	management	must	be	met.	

The	art	of	mixing	is	what	essentially	“builds	the	final	connection	between	the	artist	

and	the	audience”	(Marcengill	paragraph	8).	The	role	a	mixing	engineer	is	asked	to	

play	is	hugely	significant	in	the	success	of	a	recording	and	even	the	outcome	of	the	

artists	themselves.		

	 The	artistic	objective	of	a	song	can	actually	determine	how	an	engineer	

approaches	a	mixing	project.	Michael	Brauer	claims	that	what	works	for	one	song	

will	99.9	percent	of	the	time	not	work	for	another	song	(Tingen	paragraph	9).	Bruce	

Johnston	provides	a	relevant	example	as	he	compares	mixing	Oasis	and	the	Killers.	

He	describes	the	Killers	as	a	band	that	focuses	on	a	strong	keyboard	sound	in	their	

music.	On	the	contrary,	Oasis	aims	to	have	a	prominent	guitar	sound	and	a	strong	

vocal	in	their	music.	Johnston	discusses	that	he	mixes	the	music	of	Oasis	in	such	a	

way	as	to	make	them	sound	like	a	raw	rock	band,	using	much	less	effects	in	the	mix.	

For	the	Killers,	who	have	more	of	a	“poppy”	sound,	he	uses	more	reverb	and	effects	

in	the	mix	to	convey	that	style	to	the	audience	(Johnston	“How	to	Mix	A	Rock	Band”).	

Two	different	intentions	and	styles	of	music	must	have	two	varying	strategies	when	

mixing.	The	essential	elements	remain	the	same,	but	the	desired	result	of	the	artist	

is	what	directs	an	engineer’s	methods	of	mixing.		
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	 An	ideal	situation	would	involve	the	engineer	using	his	or	her	own	vision	to	

supplement	the	artist’s	vision.	Jeff	Jackson,	one	of	the	mixing	engineers	for	Linkin	

Park’s	The	Hunting	Party,	states	that	“to	be	a	great	recording	and	mixing	engineer,	it	

is	always	important	to	remember	what	it	is	that	you	are	hired	to	do,	which	is	to	help	

the	artist/band	get	their	vision	across	through	music”	(Interview	Sept.	8).	

Ultimately,	a	knowledgeable	engineer	will	do	what	is	best	for	the	song.	After	all,	the	

engineer	is	brought	into	collaboration	with	the	artist	and	management	team	

because	he	or	she	was	believed	to	have	a	fresh	perspective	that	would	enrich	the	

final	mix.	In	summation,	and	in	the	words	of	Rick	Clark,	author	of	Mixing,	Recording,	

and	Producing	Techniques	of	the	Pros,	“An	engineer	who	understands	the	difference	

between	a	good	sound	and	the	right	sound	for	a	project	and	who	can	aid	a	producer	

and	a	band	in	arriving	at	the	desired	vision	is	priceless”	(235).		

Approaching	Mixes	in	Different	Genres	

	 Successful	engineers	must	be	able	to	understand	how	to	approach	mixing	

songs	in	specific	genres.	An	engineer	would	not	undertake	mixing	a	jazz	tune	the	

same	way	he	or	she	would	a	heavy	metal	jam.	The	two	genres	have	two	disparate	

intents	and	the	mixes	must	convey	that	(Izhaki	8).	There	are	some	unique	

considerations	to	make	when	mixing	a	song	within	the	rock	genre.	An	engineer	must	

understand	the	most	important	musical	elements	of	the	genre	relevant	to	his	or	her	

project.	Eddie	Kramer	understands	this	important	concept	and	says	that	the	style	of	

the	song	will	guide	an	engineer	in	the	direction	that	a	mix	should	take	(White	

“Mixing	Essentials”).		
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	 One	of	the	most	indispensible	instruments	in	the	rock	genre	is	the	electric	

guitar.	Rock	music	focuses	a	lot	of	emphasis	on	the	sound	of	its	guitars,	whether	it	is	

a	collection	of	distorted	guitars	featured	throughout	a	Metallica	track	or	a	single	

solo	guitar	laden	with	effects	pedals	in	a	Black	Key’s	tune.	According	to	an	article	on	

the	Bloomingdale	School	of	Music’s	website,	the	invention	of	the	electric	guitar	

“revolutionized	rock	and	roll	music	almost	from	the	start”	(“Rock	Guitar”	paragraph	

5).	Some	of	the	most	well	known	guitarists,	including	Pete	Townshend	from	the	

Who	and	Jimi	Hendrix,	have	emerged	from	the	rock	genre	over	the	decades	since	the	

guitar’s	origination	(“Rock	Guitar”	paragraphs	6-7).	The	guitar	conveys	the	harmony	

and	chord	progression	of	the	song	to	the	listener.	A	chord’s	consonance	or	

dissonance	can	influence	the	emotional	context	of	a	song	(“The	Elements	of	Music”	

paragraph	6).	The	guitar	assists	the	drums	in	establishing	the	tempo	and	rhythm	of	

the	recording	and	can	also	be	used	for	distortion	effects,	piercing	melodies,	and	

extravagant	solos	during	breaks	in	the	vocal	structure	of	a	song.		

	 Garth	Richardson,	who	earned	a	Grammy	nomination	for	his	mixing	credit	on	

Rage	Against	the	Machine’s	debut	album,	describes	the	meticulous	work	ethic	

required	for	an	exceptional	guitar	sound	(Matera	paragraph	8).	Richardson	spent	a	

lot	of	time	capturing	an	incomparable	guitar	sound	when	recording	and	mixing	

Mudvayne’s	L.D.	50	album.	Richardson	says,	“At	the	end	of	the	day	it	is	a	very	

focused	approach	and	a	lot	of	detail	…	but	if	you’re	building	something	special	you	

truly	have	to	put	the	time	into	it”	(Matera	paragraph	15).		

	 The	array	of	instruments	in	any	given	rock	band	can	be	loud	and	powerful,	as	

long	as	they	do	not	mask	the	lead	vocal.	While	the	rhythm	section	consisting	of	
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drums,	bass	guitar,	electric	guitar,	and	often	acoustic	guitar	and	synth	pads	or	keys,	

remain	exceptionally	crucial	to	a	song’s	success,	without	a	clear	and	understandable	

vocal	line,	a	lot	of	the	meaning	behind	the	song	becomes	lost.	The	melody	of	the	

song	is	expressed	by	the	lead	vocal	throughout	the	entire	recording	and	the	lyrics	

that	accompany	the	instrumental	music	of	the	song	are	conveyed	through	the	

vocalist.	A	lot	of	popular	rock	songs	from	over	the	years	are	remembered	because	of	

their	unforgettable	melodies	(“The	Elements	of	Music”	paragraph	5).		

	 Lyrics	are	a	crucial	consideration	in	a	rock	recording.	As	huge	as	the	artist	

may	want	the	instrumentation	to	sound,	the	engineer	must	also	make	sure	that	the	

vocal	line	and	the	emotion	behind	the	written	words	reach	the	listener	in	the	most	

impactful	way	(Izhaki	14).	The	words	must	be	intelligible	and	the	emotion	behind	

the	melody	of	the	vocalist	must	be	discernible.	Depending	on	the	particular	song,	the	

lyrics	may	need	more	emphasis	during	the	mixing	process.	An	example	given	by	

Izhaki	compares	the	song	My	Way	by	Limp	Bizkit	to	Give	It	Away	by	the	Red	Hot	

Chili	Peppers.	Izhaki	states	that	the	lyrics	in	My	Way	are	“vital	to	the	song’s	impact”	

(14).	Without	their	clarity,	the	full	implication	of	the	song	would	be	absent.	On	the	

other	hand,	the	lyrics	in	Give	It	Away	are	arguably	of	less	significance	because	of	

their	quick,	rhythmic,	and	humorous	nature,	when	compared	to	Limp	Bizkit’s	deep,	

impactful	lyrics.		

	 A	final	crucial	focus	when	mixing	rock	music	is	balance.	The	engineer	often	

has	to	take	layers	of	guitar	tracks,	bass	guitar	tracks,	drum	tracks,	and	vocal	tracks	

and	ensure	that	every	element	of	the	song	has	its	own	distinct	place	within	the	final	

mix.	David	Bottrill,	3-time	Grammy	award	winning	engineer,	suggests	that	each	part	
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needs	to	“have	their	moment	in	the	sun,	then	get	out	of	the	way	and	support	the	

rest”	(Interview	March	1).	Every	component	of	a	recording	has	value	and	it	is	up	to	

the	engineer	to	determine	the	most	suitable	strategy	for	meshing	the	constituents	

together.		

The	Constant	Adaptation	of	the	Mixing	Engineer	

	 As	the	music	industry	adapted	to	changing	technologies,	recording	sessions	

became	larger.	Mixing	engineers	had	to	learn	how	to	manage	such	complex	sessions.	

In	today’s	industry,	there	are	also	innumerable	ways	of	manipulating	audio.	

Thousands	of	digital	plug-ins	exist	at	an	engineer’s	disposal	(Izhaki	22).	Recording	

consoles	and	DAWs	have	increased	their	capacities	to	handle	more	tracks	than	ever	

before.		

	 Drums,	for	instance,	can	be	easily	recorded	with	a	microphone	on	each	single	

drum	in	the	kit	as	well	as	two	additional	overhead	microphones	to	capture	the	drum	

as	a	whole.	This	commonly	used	technique	gives	the	engineer	the	opportunity	to	

adjust	and	manipulate	each	drum	during	the	mixing	process	(Grant	paragraph	14).	

A	single	recording	session	can	have	an	abundance	of	layered	guitar	tracks	recorded	

by	only	one	or	two	guitars.	Artists	can	record	as	many	vocal	tracks	as	needed	for	the	

song,	including	lead,	background,	harmonic,	and	special	effects	vocals.	The	

possibilities	in	the	studio	today	are	endless	due	to	the	ever-progressing	state	of	the	

technology	industry.	Today’s	consoles,	DAWs,	and	virtual	gear	open	up	an	almost	

overwhelming	set	of	choices	for	the	engineer.	
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	 Some	mixing	engineers	have	embraced	these	opportunities	and	utilize	the	

available	capacity	and	flexibility	of	their	equipment	and	digital	technology,	as	well	

as	the	vast	amount	of	signal	processing	options	at	his	or	her	disposal.	Other	

engineers	prefer	an	older	simplicity	and	some	have	found	themselves	working	in	a	

combination	of	the	two.	Mixing	engineers	have	to	be	prepared	to	mix	a	session	with	

only	a	few	recorded	tracks	as	well	as	a	session	with	hundreds	of	tracks	per	

instrument.	One	approach	is	to	only	use	signal	processing	effects	when	they	are	

absolutely	needed.	Another	approach	is	to	use	these	effects	as	determined	by	the	

style	and	intention	of	the	song.	According	to	Joe	Chiccarelli,	who	has	worked	with	

the	White	Stripes	and	U2,	the	use	of	effects	and	how	they	are	used	all	depends	on	

the	song	itself.	Chiccarelli	says	he	begins	by	taking	boring	tracks	and	“adds	

personality	to	them”	(Owinski	164).	On	a	given	song,	he	could	be	using	five	different	

reverbs	and	even	more	delay	effects	or	he	could	be	using	a	single	reverb	and	delay	

for	the	entire	record.	The	process	for	choosing	how	to	use	effects	is	“song	driven”	

(Owinski	164).		

	 A	final	approach	is	to	put	effects	on	just	about	everything	in	the	mix.	Lee	

DeCarlo,	who	has	served	as	an	engineer	on	records	by	Aerosmith	and	Black	Sabbath,	

compares	effects	to	cosmetic	surgery.	He	claims,	“everything	has	to	be	bigger,	

always”	(Owinski	168).	A	song	may	sound	clean	and	balanced	with	no	effects	at	all,	

but	DeCarlo	uses	effects	to	transition	a	song	from	simply	good	to	fantastic.	These	

three	approaches	to	using	effects	will	be	further	discussed	in	the	following	sections	

geared	specifically	toward	the	discourse	of	various	signal-processing	techniques	

used	in	mixing.		
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Part	II	–	Using	Effects	As	A	Mixing	Engineer		

Compression:	Bigger,	Louder,	Better	

	 Compression	is	one	of	the	most	fundamental	tools	a	mixing	engineer	must	

understand.	Compression	has	defined	the	sound	of	the	modern	day	mix	(Izhaki	

266).	It	is	also	a	tool	that	every	single	engineer	in	the	industry	uses	when	mixing	

and	can	be	used	during	the	recording	process	as	well.	Izhaki	goes	so	far	as	to	say	

that	compression	is	“perhaps	the	most	misused	and	overused	tool	in	mixing”	(266).	

Compression	can	be	used	on	every	instrument	in	the	recording	session	and	can	even	

be	used	on	the	master	fader	to	affect	the	main	outputs	of	the	final	mix.	Compression	

can	be	inserted	directly	onto	a	track	in	a	DAW,	usually	toward	the	top	of	the	signal	

chain.	In	a	more	analog	realm,	engineers	can	use	outboard	compressors	and	run	

their	hardware	through	the	rest	of	their	setup	to	affect	one	of	the	signal	chains	in	

the	session.		

	 As	stated	in	the	glossary,	compression	is	a	dynamics	effects	processor.	A	

compressor	takes	the	peaks	of	an	audio	signal	and	reduces	them	to	decrease	the	

dynamic	range.	The	engineer	will	set	a	threshold,	which	will	determine	at	what	

decibel	level	the	compressor	will	begin	to	compress	the	signal	(Huber	493).	The	

engineer	will	also	set	the	ratio	of	the	compressor,	which	determines	how	much	the	

volume	is	reduced	(Winer	257).	Attack	and	release	can	also	be	set	on	a	compressor	

and	are	used	to	determine	how	quickly	the	compressor	begins	to	compress	the	

signal	and	how	quickly	it	lets	go	of	the	signal.	Once	compressed,	the	engineer	will	
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then	use	a	make-up	gain	control	to	increase	some	of	the	lost	volume	of	the	audio	

signal	to	where	it	can	be	heard	clearly	in	the	mix	(Huber	493).		

	 Every	engineer	has	a	different	philosophy	regarding	compression	and	uses	it	

in	varying	ways.	Bobby	Owinski	states,	“the	difference	between	the	sound	of	one	

engineer’s	mix	from	another	is	more	often	than	not	how	he	uses	his	compressors”	

(103).	Some	engineers	think	that	compression	should	be	used	on	almost	every	track	

in	the	mix,	whereas	others	use	it	very	sparingly.	Benny	Faccone,	a	15-time	Grammy	

award-winning	engineer,	prefers	to	compress	everything	“just	to	keep	it	smooth	and	

controlled,	not	to	get	rid	of	the	dynamics”	(Owinski	103).	Andy	Wallace	agrees	on	

the	importance	of	maintaining	the	dynamics	in	a	mix.	He	claims	that	many	of	today’s	

mixes	are	too	“mashed	together,”	the	mix	sounding	unexciting	and	uninteresting	to	

his	ears	(Barbiero	paragraph	11).			

	 Chris	Lord-Alge,	one	of	the	most	celebrated	engineers	in	the	rock	genre,	

approaches	his	use	of	compression	in	a	mix	by	first	attempting	to	mix	a	set	of	

instruments	without	any	compression.	Lord-Alge	will	begin	by	listening	to	

unaffected	drums	to	see	if	they	truly	need	compression	to	bring	them	out	in	the	mix.	

He	says	that	he	tries	“the	least	amount	first	and	[adds]	just	a	little	bit	at	a	time”	

(“Mixing	With	An	Attitude”	paragraph	30).		

Why	Use	Compression?		

	 Compression’s	main	goal	is	to	balance	the	dynamics	of	a	track,	which	helps	to	

reduce	digital	peaking,	avoids	the	potential	overloading	of	recording	equipment,	

and	works	to	prevent	audio	distortion	(Huber	495).	When	dealing	with	an	

uncompressed	track	with	dynamic	inconsistency,	it	becomes	difficult	to	balance	that	
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track	in	the	mix.	If	the	track’s	overall	gain	level	is	increased,	the	peaks	of	the	signal	

might	cause	digital	distortion	or	clipping.	If	the	gain	is	left	in	its	original	state,	the	

track	will	be	buried	in	the	mix.	Compression	allows	a	mixing	engineer	to	increase	

the	volume	of	a	track	without	the	signal	peaking	during	the	loudest	parts	of	the	

track	because	the	compressor	is	decreasing	only	those	peaks.		

	 Compressors	can	also	serve	several	other	functions	other	than	its	main	use	

as	a	dynamics	controller.	Jeff	Jackson	states	that	compressors	have	their	basic	

function	of	dynamic	control,	but	can	also	be	used	for	unique	effects	(Interview	Sept.	

2014).	Compressors	can	add	warmth	to	the	signal,	as	well	as	other	various	envelope	

changes	such	as	adding	punch	and	accenting	transients.	Compressors	can	be	used	to	

“even	everything	out”	in	a	track	or	a	mix	(Clark	102).	Compressors	can	bring	certain	

instruments	forward	in	the	mix	or	even	set	them	further	back	in	the	mix.	When	a	

basic	fader	control	is	not	effectively	achieving	the	end	result	that	the	engineer	is	

looking	for,	compression	could	be	a	solution.	A	compressor	allows	the	engineer	to	

alter	the	attack	and	release	envelope	of	an	instrument	and	manipulate	those	settings	

in	ways	that	will	bring	them	forward	or	set	them	back	in	the	mix.		

	 As	an	example,	if	an	engineer	wants	to	create	a	punchy	kick	drum	that	cuts	

through	the	mix,	he	or	she	could	use	a	compressor	to	increase	the	kick’s	attack.	This	

particular	approach	reduces	the	possibility	of	masking	(Izhaki	314).	A	specific	

example	can	be	seen	in	the	use	of	compression	on	an	acoustic	guitar.	Using	a	

moderate	ratio	and	compression	level	can	help	to	bring	the	acoustic	guitar	forward	

in	the	mix.	Reducing	its	attack	time	will	increase	the	acoustic	string’s	percussive	

attack,	also	conveying	the	perception	of	being	forward	in	the	mix	(Huber	496).	
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	 	Compression	can	make	a	track	seem	“active	and	aggressive,”	coming	toward	

the	listener,	rather	than	going	away	from	the	listener	(Owinski	107).	The	make-up	

gain	control	of	a	compressor	enables	an	engineer	to	use	compression	not	to	

necessarily	reduce	the	dynamic	range,	but	simply	to	make	the	track	itself	louder	

(Izhaki	308-309).	On	the	contrary,	not	every	situation	in	which	compression	is	used	

needs	to	have	a	drastic,	audible	change	in	the	mix.	Even	subtle	use	of	compression	

can	have	a	dramatic	effect	on	the	music	(Owinski	103).	Aside	from	using	signal	

processing	for	special	effects,	the	ultimate	goal	is	always	to	enhance	the	quality	of	a	

track	and	the	balance	of	a	mix	without	making	hugely	audible	adjustments.		

	 David	Bottrill	uses	compression	to	help	the	kick	drum	to	blend	with	the	rest	

of	the	drum	kit.	He	also	tends	to	treat	the	lead	vocal	with	gentle	compression,	unless	

the	singer	is	very	dynamic.	In	such	cases,	he	will	give	the	vocal	a	bit	“more	of	a	

squeeze,”	while	still	maintaining	the	natural	air	around	the	vocal	(Interview	March	

2014).		

	 One	of	the	many	ways	Jeff	Jackson	uses	compression	is	to	help	“glue”	the	

drums	together,	so	that	they	are	perceived	as	a	solidified	whole.	In	rock	music,	

having	a	solid	foundation	and	connection	between	all	of	the	instruments	is	an	

important	consideration	and	compression	can	be	used	to	help	connect	the	

instruments.	He	also	emphasizes	the	importance	for	the	engineer	to	be	aware	of	

when	a	track	may	be	overcompressed.	As	significant	as	compression	is	in	the	world	

of	mixing,	overdriving	a	compressor	can	have	a	negative	effect	on	the	music	

(Interview	Sept.	2014).		
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Parallel	Compression:	Not	Just	For	New	York	

	 Parallel	compression	is	a	unique	way	of	using	compression	that	originated	in	

the	1970’s.	Parallel	compression,	also	referred	to	as	New	York	compression,	

involves	taking	a	pure,	uncompressed	track	and	a	compressed	copy	of	the	same	

track	and	blending	both	tracks	together	(Izhaki	318-319).	Using	compression	in	this	

way	causes	the	affected	audio	to	be	perceived	differently	to	the	human	ear	than	the	

original	single	compressed	track.	Rather	than	decreasing	the	loudest	peaks	of	an	

audio	signal,	parallel	compression	is	ultimately	increasing	the	softest	peaks	of	the	

signal	(Izhaki	320).	This	sounds	more	natural	to	the	human	ear	and	is	also	more	

transparent,	as	compared	to	an	overcompressed	track	on	its	own	(Izhaki	319).		

	 Ethan	Mates	claims	that	parallel	compression	is	one	of	the	techniques	that	

changed	his	mixes	forever.	He	often	uses	parallel	compression	on	drums	and	also	

likes	to	use	it	on	bass	and	electric	guitars	(Smith	paragraph	53).	Joe	Chiccarelli	uses	

parallel	compression	for	his	kick	drum	and	bass	guitar.	He	blends	the	compressed	

signal	under	the	uncompressed	signal,	which	helps	the	bass	and	the	kick	to	fit	

together	and	also	make	room	for	the	vocal	(Owinski	107).	Jeff	Jackson	also	turns	to	

the	benefits	of	compression	to	achieve	similar	results	(Interview	Sept.	2014).	David	

Bottrill	uses	parallel	compression	on	the	bass	guitar	to	help	it	cut	through	a	dense	

track	(Interview	March	2014).		

	 Parallel	compression,	when	used	on	drums,	has	the	ability	to	create	crisp	

transients	and	powerful	sounds,	while	still	maintaining	dynamic	consistency	

(Colletti	paragraph	4).	Andrew	Scheps,	who	has	worked	with	the	rock	genre’s	most	

iconic	bands,	uses	parallel	compression	on	a	variety	of	instruments	including	snare	
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drum,	kick	drum,	bass	guitar,	drum	overheads,	guitar,	and	several	on	the	lead	vocal.	

His	use	of	these	compressors	changes	from	mix	to	mix,	but	parallel	compression	is	

certainly	a	tool	that	has	proved	undoubtedly	useful	to	his	mixing	style	(Owinski	

106).		

	 Richard	Dodd,	whose	credits	include	Tom	Petty	and	Green	Day,	finds	parallel	

compression	to	be	very	useful	during	the	mixing	process.	The	trick	behind	his	

mixing	style	and	his	use	of	compression	is	to	not	simply	leave	a	track	compressed	

and	exaggerated,	but	to	mix	in	the	pure	audio	signal	to	balance	the	two.	The	final	

result	is	having	a	compressed	track	that	does	not	actually	sound	like	it	has	been	

compressed.	He	also	uses	compression	to	enhance	the	track	by	adding	either	

excitement	or	presence	or	even	altering	the	perspective	the	listener	will	have	

toward	the	sound	(Clark	98).		

Compression	As	An	Audio	Enhancer	

	 Mixing	engineers	often	use	a	specific	analog	compressor	or	digital	plug-in	

solely	because	of	the	qualities	that	it	brings	out	in	the	audio,	rather	than	using	it	

exclusively	for	the	control	of	dynamics.	Michael	Brauer	says	that	eighty	percent	of	

the	compressors	he	uses	during	mixing	are	used	simply	for	tone	(Tingen	paragraph	

31).	Compression	can	be	used	to	achieve	some	of	the	same	results	that	would	have	

normally	required	the	use	of	EQ.	For	example,	to	create	the	impression	of	a	

brightened	snare	drum,	an	engineer	can	use	compression	to	achieve	this.	By	

lengthening	the	attack	time	of	the	snare	drum,	the	duration	of	each	note	is	

elongated,	which	creates	“the	illusion	that	it	is	brighter”	(Owinski	113).		
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	 Ed	Stasium,	who	has	worked	with	Joan	Jett	and	the	Ramones,	uses	

compression	to	add	tone	to	a	snare	drum.	He	compresses	the	snare	through	an	LA-2	

compressor	and	distorts	the	output,	before	blending	the	compressed,	distorted	

track	with	the	pure	track.	The	final	result	is	a	snare	drum	with	no	audible	distortion,	

but	a	noticeable	change	of	tone	and	character	(Owinski	113).	According	to	Owinski,	

an	engineer	can	use	a	multiband	compressor	to	create	an	even	leveled	rock	bass	

without	sounding	to	the	listener	as	if	the	bass	is	too	compressed	(113).	Owinski	

suggests	using	high	ratio	levels	on	a	compressor	in	order	to	achieve	an	“in	your	face”	

rock	guitar	sound	(114).		

Side-Chain	Compression	

	 Side-chain	compression	is	used	to	vary	the	level	of	one	audio	signal	in	

response	to	volume	changes	in	a	separate	audio	signal	(Winer	267).	When	these	two	

audio	tracks	are	linked	through	a	side-chain	link	in	a	compressor,	they	will	begin	to	

affect	one	another.	The	output	of	the	first	track	is	used	to	trigger	a	compressor	set	

up	on	a	different	track	(Colletti	paragraph	3).		

	 One	of	the	most	common	applications	for	using	side-chain	compression	is	to	

get	the	kick	drum	and	the	bass	guitar	to	fit	well	together	in	a	mix	(Colletti	paragraph	

17).	Both	of	these	instruments	share	most	of	the	same	frequencies	and	

characteristics	and	they	often	fight	for	the	same	sonic	space,	making	them	hard	to	

distinguish	from	one	another	in	the	final	mix.		Using	side-chain	compression	for	this	

purpose	can	even	prove	to	be	more	useful	than	using	EQ	to	accomplish	the	same	

task.	Using	compression	rather	than	EQ	avoids	the	engineer	having	to	eliminate	

some	of	the	fundamental	frequencies	of	either	the	kick	or	the	bass	(Colletti	
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paragraph	18).	The	side-chain	compressor	would	subtly	compress	the	bass	guitar	

each	time	the	kick	drum	played,	in	order	to	help	the	kick	drum	come	through	in	the	

mix	without	being	overwhelmed	by	the	frequencies	of	the	bass	guitar.		

	 Another	great	use	for	side-chain	compression	is	for	vocal	clarity.	The	

engineer	could	set	up	a	side-chain	compressor	to	imperceptibly	reduce	the	volume	

of	several	prominent	instruments	whenever	the	vocalist	is	singing	during	the	

recording.	The	audience	will	not	be	able	to	hear	the	compressor	working,	but	it	will	

certainly	make	a	difference	in	the	balance	and	vocal	clarity	of	a	mix	(Colletti	

paragraph	12-13).		

	 Side-chain	compression	can	also	be	used	to	ensure	vocal	prominence	while	

maintaining	a	vital	rock	guitar	groove.	Side-chaining	the	guitar	to	the	vocal	track	

will	“duck”	the	guitar	out	of	the	way	whenever	the	vocalist	is	singing,	once	again,	

imperceptibly	to	the	listener.	This	technique	allows	the	engineer	to	avoid	reducing	

the	overall	volume	of	the	guitar	track	and	having	to	automate	each	guitar	phrase	in	

the	entire	mix	(Benediktsson	paragraph	16	&	23).	Side-chain	compression	can	be	a	

simple	solution	in	many	scenarios	and	may	be	used	in	a	variety	of	applications	

during	the	mixing	process.	

Equalization:	Shaping	the	Frequencies	of	Audio		

	 According	to	Izhaki,	“Distinguishing	frequencies	and	mastering	their	

manipulation	is	perhaps	the	greatest	challenge	mixing	has	to	offer”	(202).	EQ	is	one	

of	the	most	foundational	and	essential	techniques	a	mixing	engineer	must	

acknowledge,	comprehend,	and	utilize	in	every	mixing	project.	In	the	words	of	
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Ethan	Winer,	“The	art	of	equalization	is	identifying	what	should	be	changed	in	order	

to	improve	the	sound”	(283).	Similar	to	compression	and	all	signal	processing,	EQ	

should	be	used	to	enrich	the	audio	signal.	The	track	and	the	mix	as	a	whole	should	

sound	more	appealing	after	EQ	has	been	applied.	It	is	paramount	for	a	mixing	

engineer	to	fully	apprehend	the	frequency	spectrum	and	how	various	frequencies	

behave	to	the	human	ear.	Knowledge	of	what	frequencies	are	contained	in	the	

multitude	of	instruments	an	engineer	will	work	with	is	also	crucial.	For	example,	the	

frequency	range	of	a	guitar	is	from	approximately	73	Hz	to	1.3	kHz.	A	soprano	voice	

will	usually	lie	within	the	246	Hz	to	1.3	kHz	range	(Stark	342).	Adeptness	in	this	

area	will	allow	an	engineer	to	use	EQ	to	their	highest	advantage.		

	 One	of	the	most	vital	aspects	of	EQ	that	an	engineer	must	grasp	is	that	

humans	do	not	perceive	frequencies	in	a	linear	fashion.	The	human	ear	is	more	

sensitive	to	mid-range	frequencies	than	it	is	to	low	or	high	frequencies	(Izhaki	206).	

An	engineer	must	also	know	the	capacity	of	the	human	ear	to	hear	frequencies.	

Humans	can	only	hear	from	approximately	20	Hz	up	to	20	kHz,	so	any	frequencies	

present	in	the	mix	that	fall	below	or	above	this	range	can	be	eliminated	to	reduce	

the	muddiness	and	clutter	of	a	mix	(Izhaki	206).	An	engineer	has	to	be	able	to	relate	

qualities	of	a	sound	to	associated	frequencies.	For	example,	high	frequencies,	

typically	those	above	6	kHz,	are	often	associated	with	a	perception	of	brilliance	and	

sparkle	(Izhaki	209).	On	the	other	hand,	low	frequencies,	around	20-60	Hz,	are	more	

so	felt	by	the	listener	rather	than	heard.	However,	instruments	such	as	the	kick	

drum	have	their	fundamental	pitch	within	this	frequency	range,	which	is	an	

important	consideration	to	make	during	the	mixing	process	(Izhaki	209).	There	are	
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many	other	guidelines	for	the	way	particular	frequencies	affect	the	quality	of	the	

audio	signal.	A	boost	in	the	200-300	Hz	range	can	add	warmth	and	body.	A	cut	in	the	

2-5	kHz	range	can	reduce	brashness.	A	boost	in	the	4-6	kHz	range	can	add	presence	

and	sharpness	(Stark	340).	Being	aware	and	knowledgeable	of	the	tendencies	of	the	

frequency	spectrum	can	save	an	engineer	a	lot	of	time	and	frustration	and	can	

transform	a	good	mix	into	an	exceptional	mix.	Jeff	Jackson	has	learned	that	having	a	

good	understanding	of	the	frequency	spectrum	is	beneficial	when	carving	out	

offensive	frequencies	in	an	instrument	(Interview	Sept.	2014).		

	 There	are	a	wide	variety	of	equalizers	from	low	pass	filters	to	parametric	

filters	to	graphic	equalizers.	All	equalizers,	however,	perform	the	same	basic	

function,	and	that	is	to	boost	and/or	cut	a	specific	range	of	frequencies	for	a	

plethora	of	purposes	in	recording	and	mixing.	Essentially,	they	are	used	to	“change	

the	tonality	of	signals”	(Izhaki	202).		

The	Endless	List	of	EQ	Applications	

	 Equalization	has	an	inexhaustible	amount	of	various	applications	for	use	

during	the	mixing	process.	As	mentioned	before,	EQ	is	indispensible	to	a	mixing	

engineer.	According	to	Bobby	Owinski,	the	three	primary	goals	of	EQ	are	“to	make	

an	instrument	sound	clearer	and	more	defined,	to	make	the	instrument	or	mix	

bigger	and	larger	than	life,	and	to	make	all	the	elements	of	a	mix	fit	together	better	

by	putting	each	instrument	in	its	own	predominate	frequency	range”	(63).		
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EQ	–	Molding	An	Instrument’s	Tone		

	 One	of	the	most	transformative	qualities	of	an	equalizer	is	its	ability	to	

completely	alter	the	timbre	of	an	instrument.	No	matter	what	type	of	instrument	or	

its	typical	frequency	range,	EQ	can	be	used	to	alter	its	frequencies	to	make	it	sound	

big,	thin,	sharp,	muddy,	etc.	(Izhaki	203).	This	technique	can	be	used	as	a	creative	

effect	in	mixing	and	can	also	be	used	to	improve	the	original	recorded	audio	signal	

to	enhance	the	overall	sound	of	the	mix.	The	key	is	to	identify	the	most	optimal	

attributes	of	a	particular	instrument	and	use	EQ	to	bring	those	characteristics	out	in	

the	mix.	For	example,	when	using	EQ	on	an	electric	guitar	track,	an	engineer	will	

need	to	discern	where	in	the	frequency	spectrum	a	guitar’s	element	of	fullness	and	

presence	lies.	He	or	she	can	then	boost	these	frequencies	to	his	or	her	particular	

taste	or	cut	out	some	less	appealing	frequencies	around	them	(“Electric	Guitar	EQ”	

YouTube).	When	cutting	frequencies,	it	is	important	to	ask	whether	the	

questionable	frequencies	are	adding	anything	to	the	tone	of	the	instrument	(“EQ	

Heavy	Guitars”	YouTube).	If	they	are	not	helping	to	strengthen	the	qualities	of	the	

instrument,	they	should	be	subtly	removed	to	make	room	for	other	instruments	in	

the	mix	that	are	improved	by	those	same	frequencies.		

EQ	–	Reducing	Inevitable	Masking	

	 One	of	the	most	crucial	uses	of	EQ	during	the	mixing	process	is	its	ability	to	

reduce	the	amount	of	masking	that	occurs	when	a	multitude	of	instruments	are	

fighting	each	other	for	the	same	limited	frequency	space.	When	instruments	are	

conflicting	with	each	other	to	occupy	the	same	range	of	frequencies,	the	listener	has	
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a	difficult	time	discerning	the	various	instruments.	They	tend	to	become	muddy	and	

one	can	even	cover	the	other,	diminishing	its	presence	and	clarity.		

	 To	improve	this	inevitable	situation,	an	engineer	can	use	EQ	to	eliminate	

some	of	the	unneeded	frequencies	in	any	given	instrument	to	allow	the	prominent	

frequencies	to	cut	through	the	mix.	This	can	also	be	accomplished	by	boosting	the	

important	frequencies	to	make	them	more	noticeable	in	the	frequency	spectrum	

and	impact	the	overall	sound	of	the	track	in	the	mix.	It	is	also	helpful	for	an	engineer	

to	understand	that	adding	high	end	to	an	instrument	will	bring	it	forward	in	the	

overall	mix,	while	adding	low	end	will	move	it	backward	in	the	mix	(Winer	284).	An	

engineer	must	also	understand	that	it	is	not	about	a	single	instrument	sounding	

good	on	its	own,	but	how	it	sounds	within	the	context	of	the	rest	of	the	mix.	An	

engineer	may	have	to	deaden	a	particular	instrument’s	sound	in	order	for	it	to	blend	

with	the	rest	of	the	tracks	(Mellor	paragraph	25).		

	 Bob	Clearmountain,	who	has	worked	with	Bruce	Springsteen	and	the	Rolling	

Stones,	uses	EQ	to	“create	the	right	space	around	the	voice”	(Clark	195).	He	also	

goes	on	to	say	that	EQ	is	all	about	frequency	balance	throughout	the	entire	mix.	EQ	

is	a	matter	of	reducing	the	frequencies	in	one	instrument	to	make	room	for	another	

instrument,	such	as	the	lead	vocal	(Clark	195).	Kevin	Shirley	agrees	that	when	an	

engineer	encounters	conflicting	frequencies	he	or	she	must	find	a	balance	between	

the	instruments	and	make	a	place	for	each	one	(Clark	211).	EQ	can	also	be	used	to	

increase	the	definition	of	an	instrument,	so	that	the	listener	is	not	struggling	to	

distinguish	what	he	or	she	is	hearing	(Izhaki	203).	David	Bottrill	uses	EQ	to	help	the	

bass	guitar	and	kick	drum	sound	well	together.	He	features	the	fundamental	
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frequencies	of	both	instruments	and	“carves	out”	the	unnecessary	frequencies.	By	

doing	this,	the	frequencies	of	the	bass	and	kick	drum	will	fit	together	“like	a	jigsaw	

puzzle”	(Interview	March	2014).		

EQ	–	Bass	Roll	Off	

	 One	of	the	simplest	ways	to	improve	clarity	in	a	mix	is	to	roll	off	a	good	

portion	of	the	low	end	of	the	frequency	spectrum.	This	range	of	frequencies	is,	for	

the	most	part,	undetectable	by	the	human	ear	and	is	therefore	congesting	the	lower	

end	of	the	spectrum.	Leaving	the	extreme	low	end	of	the	frequency	spectrum	on	

tracks	that	do	not	even	reside	in	that	particular	area,	such	as	vocals,	only	causes	the	

mix	to	sound	muddier	and	less	defined	(Owinski	70).	Many	exceptional	engineers	

agree	that	it	is	easier	and	more	appealing	to	cut	offending	frequencies	when	using	

EQ	as	opposed	to	boosting	desirable	frequencies.	When	an	engineer	rolls	off	the	low	

end	that	clutters	up	a	mix,	the	mid	range	frequencies	that	give	the	particular	

instrument	its	character	are	automatically	given	space	to	cut	through,	before	any	

boost	has	even	been	applied	(Winer	284).		

	 A	professional	engineer	will	also	give	consideration	to	the	intended	audience,	

the	mediums	through	which	they	will	be	listening	to	the	final	mix,	and	how	these	

particular	mediums	will	respond	to	the	decided	manipulation	of	the	frequency	

spectrum	(Mellor	paragraph	17).	One	of	the	key	factors	when	cutting	the	bottom	

and	top	of	the	frequency	spectrum	is	to	do	so	without	compromising	the	sound	of	

the	instrument.	An	engineer	should	roll	off	the	frequencies	that	make	an	almost	

inaudible	difference	to	the	ear	when	removed	(“Electric	Guitar	EQ”	YouTube).		
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EQ	–	Conveying	Emotion	

	 EQ	can	be	used	to	convey	diverse	feelings	in	the	tone	of	certain	instruments.	

Different	frequencies	communicate	various	emotions	to	the	human	brain.	Humans	

will	perceive	higher	frequencies	with	more	positive	and	lively	emotions,	whereas	

lower	frequencies	will	be	perceived	as	dark	or	sad	(Izhaki	203-204).	EQ	gives	the	

engineer	the	option	to	alter	these	characteristics	by	modifying	the	tone	and	timbre	

of	an	instrument	to	evoke	contrasting	emotions	from	the	listener.	For	example,	EQ	

can	be	used	to	sweeten	vocals,	darken	a	snare	drum,	soften	a	stringed	instrument,	

etc.	(Izhaki	204).	When	using	EQ	on	a	vocal	track,	boosting	certain	frequencies	can	

actually	cause	the	performer	to	sound	as	if	he	or	she	has	more	passion	in	his	or	her	

voice	than	before	the	boost.	Dave	Pensado	uses	EQ	on	a	vocal	to	enhance	the	bite	of	

a	vocal	and	thinks	of	EQ	as	an	effect,	treating	it	just	as	he	would	a	reverb	or	a	chorus	

(Owinski	76).			

EQ	–	Character	According	to	Genre	

	 EQ	can	also	be	used	to	help	an	instrument	fit	into	its	intended	genre.	The	

same	instruments	have	different	applications	and	goals	in	each	genre.	A	mixing	

engineer	is	not	going	to	manipulate	a	guitar	in	country	music	the	same	way	that	he	

or	she	would	in	acoustic	pop.	A	snare	drum	will	have	a	contrasting	effect	when	used	

in	hip-hop	music	than	in	metal.	EQ	is	one	of	the	tools	an	engineer	can	use	to	shape	

the	sound	of	the	instrument	to	fit	into	its	genre	and	mesh	with	the	rest	of	the	tracks,	

as	well	as	meet	the	intended	goal	of	the	artist.		

	 As	an	example,	when	mixing	within	the	rock	genre,	the	objective	is	often	to	

have	a	natural	sounding	kick	drum.	However,	the	engineer	needs	to	use	EQ	to	
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intensify	the	sound	of	the	drum’s	beater	to	help	the	kick	drum	cut	through	the	mix	

and	drive	the	song.	This	can	be	accomplished	by	boosting	a	broad	range	around	1-2	

kHz,	which	will	strengthen	the	sound	of	the	beater,	but	maintain	the	kick	drum’s	

authentic	sound	(Benediktsson	paragraph	20).	If	a	mixing	engineer	were	using	EQ	

on	a	kick	drum	in	a	metal	recording,	he	or	she	would	use	a	slightly	different	

approach.	The	genre	of	metal	is	most	often	louder,	more	complex,	and	has	more	

distortion	and	power	infused	into	the	tracks.	The	kick	drum	needs	to	cut	through	a	

lot	of	heavy	instruments	in	the	mix.	To	do	this,	the	engineer	could	boost	a	narrower	

range	around	4	kHz,	which	would	be	overwhelming	in	a	rock	recording,	but	

sufficient	in	a	metal	recording	(Benediktsson	paragraph	21-22).		

EQ	–	Making	A	Mix	Bigger	

	 Using	EQ	in	a	stereo	format	can	create	the	impression	of	a	bigger	and	fuller	

mix.	If	an	engineer	takes	the	left	channel	of	a	stereo	mix	and	alters	the	frequencies	

differently	than	the	right	channel,	those	distinctions	will	be	perceptible	to	each	ear.	

This	method	“widens	the	perceived	image,”	and	can	add	depth	and	dimension	to	a	

mix	before	any	time-based	effects,	such	as	reverb,	are	incorporated	(Izhaki	205).		

EQ	–	What’s	That	Noise?		

	 Equalizers	can	be	used	at	the	beginning	of	the	mixing	process	to	remove	

unwanted	noise	from	any	of	the	tracks	in	a	mix.	Sometimes	during	the	recording	

process,	microphones	will	pick	up	low	bass	rumble,	the	hiss	of	a	vent,	or	the	hum	of	

various	electric	sources.	Whether	these	artifacts	are	detectable	by	the	engineer	or	

not,	the	frequencies	associated	with	these	noises	are	preventing	more	important	
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frequency	ranges	from	cutting	through	the	way	the	engineer	needs	them	to.	One	of	

the	simplest	ways	to	clean	up	a	session	from	the	start	of	the	mixing	process	is	to	use	

EQ	to	eliminate	unwanted	noise.	EQ	can	also	be	used	to	remove	microphone	bleed	

between	tracks	in	place	of	a	noise	gate	(Izhaki	206).		

EQ	As	An	Art	Form		

	 EQ	can	be	used	in	creative	and	innovative	ways	to	enhance	the	quality	and	

appeal	of	a	mix.	EQ	does	not	always	have	to	be	used	necessarily	where	it	is	needed	

in	a	mix.	It	can	also	be	used	to	add	special	effects	to	a	certain	instrument	and	to	

manipulate	the	audio	in	a	way	that	creates	a	distinctive	sound	that	will	engage	the	

listener.	Jeff	Jackson	even	claims	that	each	EQ	device	or	plug-in	has	its	own	sound	

characteristics	and	will	therefore	have	various	results	on	the	same	instrument.	He	

goes	on	to	say	that	the	engineer	must	keep	his	or	her	intentions	and	goals	in	mind	

and	“reach	for	the	best	EQ	that	will	get	the	job	done”	(Interview	Sept.	2014).			

	 One	of	the	many	ways	an	engineer	can	use	EQ	as	a	creative	tool	is	to	

automate	different	EQ	settings	on	a	track	(Izhaki	204).	To	automate	the	EQ	as	a	

plug-in	involves	fading	the	special	effect	in	where	it	is	desired	and	fading	it	back	out,	

as	opposed	to	applying	the	EQ	effect	to	the	entire	track.	This	can	create	innovative	

contrast	in	a	track,	which	will	then	liven	up	an	entire	mix.	As	an	example,	an	

engineer	may	want	to	create	excitement	during	the	instrumental	break	in	a	song	

and	he	or	she	may	choose	to	use	EQ	to	brighten	the	snare	drum	to	come	through	

crisp	and	clear.	EQ	can	be	used	to	create	special	vocal	effects	during	a	distinct	

section	in	the	song	or	even	on	a	few	words	at	the	end	of	a	phrase	to	hold	the	

listener’s	interest.		
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Reverb	–	Creating	An	Atmosphere	for	Audio	

	 Reverb	is	a	tool	in	the	mixing	process	that	simply	cannot	be	ignored.	It	is	an	

invaluable	processor	that	has	the	ability	to	remarkably	alter	and	enhance	an	entire	

mix.	When	a	sound	travels	around	a	given	space,	some	of	the	waves	of	the	sound	

will	go	directly	from	the	source	to	the	listener,	while	the	rest	of	the	waves	will	

bounce	off	of	the	materials	in	the	room	from	chairs	to	walls	to	bricks.	The	sound	

waves	that	are	reflecting	off	of	various	surfaces	before	reaching	the	ears	of	the	

listener	are	known	as	reverb.	Reverb	is	many	echoes	sounding	simultaneously	so	

that	no	particular	echo	can	be	distinguished	(Winer	304).	

	 	In	the	world	of	mixing,	engineers	will	recreate	the	“natural	phenomenon”	of	

reverb	(Izhaki	401).	Rather	than	traveling	to	a	grand	cathedral	to	record	a	session,	

the	recording	personnel	can	track	each	instrument	in	an	acoustically	dead	and	dry	

room	and	the	mixing	engineer	will	use	reverb	to	create	the	desired	acoustic	effect.	

The	effects	of	reverb	and	the	way	that	it	shapes	not	only	the	track	but	also	the	mix	

as	a	whole	are	added	after	recording	is	finished	(Izhaki	401).	Engineers	can	use	

either	hardware	reverb	units	to	emulate	various	surroundings	or	access	a	multitude	

of	digital	plug-ins	that	all	have	different	reverb	presets	and	capabilities.		

	 The	way	in	which	an	engineer	decides	to	create	reverb	in	a	mix	will	give	the	

mix	“much	of	its	character,”	according	to	Izhaki	(402).	An	engineer	can	emulate	a	

natural	acoustic	space	to	meet	the	needs	of	the	genre	and	the	particular	song	or	

choose	to	generate	an	artificial	environment	for	effect.	The	genre	and	style	of	the	

recording	plays	a	significant	role	in	the	selection	of	a	reverb.	The	type	of	reverb	an	

engineer	decides	to	use	will	give	the	listener	an	impression	of	the	environment	it	
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was	recorded	in,	even	if	the	environment	is	artificially	created.	With	that	in	mind,	

when	mixing	a	jazz	tune,	a	favorable	choice	would	emulate	a	club	or	a	hall	(White	

paragraph	19).	Bobby	Owinski	states	that	there	are	generally	four	reasons	to	use	

reverb,	or	any	dimension	effect,	during	the	mixing	process.	These	reasons	are	to	

create	an	aural	space,	add	excitement,	make	a	track	sound	bigger	or	deeper,	and	to	

move	a	track	back	in	the	mix	(Owinski	77).		

	 Though	reverb	has	one	central	function,	there	are	many	other	applications	in	

the	mixing	process.	Recording	tracks	in	an	acoustically	dead	room	is	not	always	an	

engineer’s	choice.	Some	musicians	record	their	material	in	unsatisfactory	conditions	

with	poor	acoustics	and	therefore	reverb	is	used	during	the	mixing	process	to	create	

a	more	appealing	sonic	environment.	The	multitude	of	options	available	with	reverb	

units	and	emulators	allow	the	engineer	to	design	a	distinctive	ambience	that	

complements	the	particular	recording	(Izhaki	401).	The	creative	decisions	made	

when	choosing	how	to	use	specific	reverbs	in	a	mix	can	make	a	mix	more	“cohesive	

and	vigorous,”	according	to	Izhaki	(402).		

Reverb	As	Glue	for	A	Mix	

	 Reverb	can	accomplish	both	the	cohesion	and	distinction	of	the	instruments	

involved	in	the	mix.	It	can	be	used	to	“gel”	the	instruments	together	to	give	the	

listener	the	impression	that	they	are	naturally	a	part	of	the	same	acoustic	

environment	(Izhaki	402).	According	to	Mike	Senior,	a	writer	for	Sound	on	Sound,	

the	primary	objective	of	reverbs	and	delays	is	to	“reconnect	tracks	that	have	no	

inherent	connection	by	giving	them	some	shared	acoustic	characteristics”	

(paragraph	6).	One	of	the	responsibilities	of	a	mixing	engineer	is	to	take	tracks	that	
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were	recorded	separately	and	unify	them	into	one	recording	and	reverb	can	be	one	

of	the	tools	to	accomplish	this	goal	(Senior	paragraph	7).		

Using	Reverb	to	Distinguish	Instruments		

	 On	the	other	hand,	reverb	can	be	used	to	set	instruments	apart	from	each	

other	to	help	them	cut	through	the	mix.	Contrasting	reverbs	used	on	various	

instruments	will	give	each	instrument	a	distinctive	character	and	help	to	create	

separation	between	them.	Reverb	can	establish	a	hierarchy	between	instruments	

and	assist	in	the	reduction	of	masking	by	placing	instruments	in	the	stereo	field	to	

give	the	illusion	that	certain	instruments	are	behind	others.	This	use	of	reverb	can	

complement	EQ	and	compression	in	helping	to	bring	the	most	important	tracks	to	

the	front	of	the	mix	(Izhaki	403).	Reverb	adds	another	dimension	to	the	mix,	giving	

the	instruments	not	only	a	sense	of	depth	but	also	a	perceived	wideness	and	

fullness.	It	creates	more	space	for	the	instruments	to	reside	in	the	mix	(Izhaki	405).	

David	Bottrill	uses	will	keep	some	instruments	“dry”	and	add	reverb	to	other	

instruments	to	help	achieve	balance	and	unity	in	a	mix	(Interview	March	2014).		

Reverb	Sets	the	Mood		

	 Reverbs,	like	EQ,	can	be	used	to	create	a	specific	mood.	They	can	be	used	to	

enhance	an	already	established	mood	or	take	a	dry	recording	and	construct	an	

entirely	new	atmosphere	to	achieve	a	desired	intent.	Bottrill	even	uses	reverb	to	

“draw	a	listener	into	the	mix”	(Interview	March	2014).	On	a	more	basic	level,	reverb	

helps	listeners	adjust	to	the	depth	and	perception	of	the	recording.	In	one’s	daily	
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life,	one	is	used	to	hearing	natural	reverb	in	various	situations.	Listening	to	music	

absent	of	any	type	of	reverb	would	be	an	auditory	shock	to	the	ear	(Izhaki	403).		

	 Reverb	can	be	used	to	fill	any	time	gaps	that	may	be	present	in	the	mix.	Such	

gaps,	when	not	used	for	a	specific	creative	purpose,	can	“break	the	balance	and	

integrity	of	the	mix”	(Izhaki	404).	In	the	song	“A	Drowning”	by	How	to	Destroy	

Angels,	reverb	is	used	several	times	during	the	verses	to	fill	the	gaps	in	the	vocal	

line.	This	continuation	of	a	certain	word	in	the	lyrical	line	also	helps	to	emphasize	

the	meaning	of	the	words	the	listener	is	hearing.		

	 Similar	to	EQ,	reverb	can	be	used	to	alter	the	original	timbre	of	an	

instrument.	As	an	example,	a	loud	reverb	on	a	percussive	instrument	can	be	used	to	

smooth	its	attack	or	slow	its	decay.	Rather	than	being	used	to	mold	a	dimension	of	

space	around	an	instrument,	reverb	can	completely	modify	the	envelope	of	its	

sound	(Izhaki	404).		

Recording	Room	Reverb		

	 Despite	the	endless	capabilities	of	digital	reverb	in	today’s	technology,	some	

engineers	choose	to	record	the	reverb	of	a	specific	room	to	blend	with	the	direct	

input	or	“dry”	microphones	during	mixing.	Engineers	will	often	use	room	

microphones	on	instruments	such	as	drums	and	electric	guitar	to	capture	the	

natural	ambience	and	acoustics	of	the	room.	During	the	mixing	phase,	the	engineer	

has	the	option	of	using	the	room	microphone	or	creating	a	different	artificial	reverb	

for	the	instrument.	Tony	Visconti,	who	has	worked	with	David	Bowie	and	Placebo,	

says	that	he	always	records	the	room	sound	“if	it’s	a	real	heavy	rock	guitar	sound	

with	power	chords	and	crunches	and	all”	(Senior	paragraph	5).	Visconti	will	place	
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microphones	in	the	room	to	capture	the	most	appealing	and	effective	reflections	of	

the	instrument’s	sound.	Joe	Barresi,	who	has	worked	with	bands	such	as	Weezer,	

Nine	Inch	Nails,	and	Tool,	has	even	used	bathrooms	to	record	vocals	because	of	their	

unique	ambience	(Senior	paragraph	19).	Bob	Clearmountain	went	to	creative	

extremes	to	achieve	a	big	rock	drum	sound	during	recording.	He	manipulated	the	

room	and	his	surroundings	to	capture	the	drum	sound	as	it	traveled	down	a	hallway	

and	into	a	loading	bay.	With	room	microphones	set	up	in	the	loading	bay,	he	was	

able	to	record	the	reverb	of	the	drums	as	their	sounds	reflected	off	of	those	various	

surfaces	for	a	completely	unique	and	created	acoustic	effect	(Senior	paragraph	20).		

Powerful	Effects	of	Reverb		

	 Reverb	can	effectively	help	to	drive	the	intent	and	purpose	of	a	song	into	its	

audience.	When	reverb	is	manipulated	and	shaped	for	a	specific	objective,	it	can	

alter	the	impact	considerably.	This	section	will	explore	several	examples	of	rock	

recordings	that	were	significantly	affected	by	the	engineer’s	use	of	reverb.		

Hozier	–	“Take	Me	to	Church”		

	 Reverb	can	be	used	to	enhance	the	meaning	of	a	song’s	lyrics.	In	the	song	

“Take	Me	to	Church”	by	Hozier,	his	vocals	are	heightened	with	a	large	amount	of	

reverb.	The	particular	reverb	setting	used	on	his	vocals	provides	the	audience	with	

the	perception	that	this	song	was	actually	sung	and	recorded	in	a	church.	The	reverb	

was	shaped	by	the	engineer	to	create	a	church-like	atmosphere	for	Hozier’s	vocals.	

Rivers	Cuomo,	the	lead	singer	of	Weezer,	commented	in	a	Rolling	Stone	column	that	



Sabold	57		

Hozier’s	vocals	in	this	song	were	“bathed	in	reverb”	(97.9	X	paragraph	7).	Many	

reactions	to	the	song	seem	to	center	around	the	reverb	used	on	Hozier’s	voice.		

The	Black	Keys	–	“Weight	of	Love”		

	 In	the	opening	track	on	the	Black	Keys’	album	Turn	Blue,	reverb	sets	the	

mood	and	atmosphere	for	the	entire	seven-minute	song.	The	introduction	to	

“Weight	of	Love”	is	just	short	of	three	minutes	before	Dan	Auerbach	sings	one	word.	

The	song	opens	with	bells,	guitar,	and	a	dreamy	synth,	before	layering	in	drums,	

bass,	more	effects,	and	a	huge	electric	guitar	solo.	The	synth	sound	used	throughout	

the	introduction	is	heavy	with	reverb,	giving	the	entire	section	a	dreamy,	open	

ambience.	These	reverb	effects	prepare	the	listener	for	the	upcoming	guitar	solo,	as	

well	as	the	entire	song	by	establishing	the	mood	from	the	very	first	note.	Alan	Di	

Perna,	a	writer	for	Guitar	World,	claims	that	“Weight	of	Love”	invites	“comparison	

with	the	classic	rock	majesty	of	Pink	Floyd”	(paragraph	8).	He	also	describes	some	

of	the	instruments	in	the	song	as	a	“lazily	strummed	acoustic	guitar	and	spectral	

synth	line,”	both	of	whose	effects	are	intensified	by	the	reverb	used	on	them	(Di	

Perna	paragraph	8).		Without	the	spacey	and	wide	reverb	used	on	the	layers	of	

instruments	in	this	song,	the	impact	would	not	be	as	compelling.		

Evanescence	–	“Whisper”	

	 At	the	end	of	the	closing	track	on	Evanescence’s	quintuple-platinum	album	

Fallen,	reverb	is	used	to	help	define	the	character	of	the	remaining	instruments.	All	

of	the	heavy	elements	of	the	song,	such	as	electric	guitar	and	drums,	have	faded	out.	

The	only	instruments	remaining	are	a	variety	of	strings	and	a	chorus	of	voices	
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ranging	from	deep	bass	to	mezzo-soprano.	This	transition	and	fade	effect	is	an	

impactful	way	to	resolve	and	end	their	debut	album.	The	reverb	used	on	the	chorus	

of	voices	accentuates	the	perception	of	the	voices	singing	the	Latin	words	as	a	group	

in	a	large	hall	setting.		

Linkin	Park	–	“Iridescent”	and	“The	Messenger”	

	 On	the	track	“Iridescent”	on	Linkin	Park’s	album	A	Thousand	Suns,	reverb	is	

used	on	the	toms	to	create	a	build	of	tension	and	excitement	leading	into	the	climax	

of	the	song.	The	tom	hits	happen	every	four	measures	and	the	toms	themselves	have	

a	thick	reverb	on	them	to	make	them	sound	huge	and	increase	the	intensity	of	the	

emotional	context	of	the	song.	These	tom	hits	help	the	band	to	crescendo	into	the	

most	moving	section	of	the	song,	where	a	multitude	of	voices	are	powerfully	singing	

the	lyrics	“let	it	go.”	The	voices	themselves	sound	as	if	they	are	distanced	from	the	

listener,	an	effect	that	is	created	entirely	using	reverb.	On	the	contrary,	in	the	final	

track	of	A	Thousand	Suns,	almost	no	reverb	is	used	on	Chester’s	voice	to	create	the	

impression	of	rawness	and	truth.	This	lack	of	signal	processing	also	has	a	

considerable	impact	on	the	way	his	vocal	line	is	perceived.	Chester’s	unrestrained	

and	fervent	voice	intensifies	the	power	behind	his	lyrics:	“When	life	leaves	us	blind,	

love	keeps	us	kind.”		

Mudvayne	–	“Silenced”		

	 On	the	track	“Silenced”	by	Mudvayne,	reverb	is	used	to	amplify	the	purpose	

of	the	song	and	its	lyrics.	Every	time	Chad	sings	the	word	“silenced”,	all	of	the	other	

instruments	have	suddenly	stopped	and	the	only	thing	left	is	the	reverb	tail	of	the	
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word	“silenced”	continuing	into	space,	as	well	as	the	reverb	tail	of	the	cymbals.	This	

use	of	reverb	is	powerfully	effective	in	conveying	the	importance	of	the	lyrics	of	a	

song.	

Third	Eye	Blind	–	“Jumper”		

	 One	final	example	of	the	powerful	effects	of	reverb	in	rock	music	is	the	last	

thirty	seconds	of	the	song	“Jumper”	by	Third	Eye	Blind.	The	only	instruments	left	

playing	are	the	guitar,	bass,	and	drums.	As	the	guitar	and	bass	continue	to	fade	out,	

the	engineer	also	has	an	automation	effect	on	the	drum’s	reverb.	As	the	drums	

continue	to	play,	the	mix	control	of	the	reverb	increases.	The	last	snare	hit	of	the	

song	is	huge	because	of	the	volume	of	the	reverb	when	the	song	finally	ends.		

Delay	…	Delay…	Delay		

	 Delay	is	quite	similar	to	reverb,	but	has	its	own	unique	uses	and	

characteristics.	Delay	is	a	processed	echo	effect,	where	the	repetitions	of	the	signal	

can	be	easily	distinguished,	as	opposed	to	reverb	whose	sound	reflections	cannot	be	

discerned	from	each	other.	Delay,	similar	to	reverb,	is	another	way	of	adding	

dimension	to	a	track.		

	 Different	types	of	delays	have	various	effects	on	an	instrument.	The	human	

ear	perceives	the	varying	times	of	delays,	controlled	by	the	engineer,	in	contrasting	

ways.	Therefore,	an	engineer	will	strategically	choose	a	specific	delay	setting	in	

order	to	achieve	a	certain	effect	on	the	track.	Very	short	delay	times	have	the	ability	

to	alter	the	timbre	of	an	instrument	(Izhaki	386).	They	can	also	add	presence	to	a	
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track	by	“simulating	the	sound	of	an	acoustic	echo	from	a	nearby	surface”	(Winer	

302).	An	engineer	can	also	add	perceived	width	and	depth	to	a	track	by	using	subtle	

delay	effects	(Winer	302).	Short	delay	times	are	perceived	in	the	mix	as	a	doubling	

effect.	According	to	Winer,	delay	can	be	used	to	make	it	seem	as	though	a	second	

vocalist	is	singing.	This	phenomenon	is	called	automatic	double	tracking	(Winer	

304).		

	 Medium	delay	times	can	be	used	as	distant	echo	effects	or	slapback	delays.	A	

quarter	note	delay	is	a	commonly	used	delay	time	and	is	easily	recognized	by	the	

listener	(Izhaki	386).	Using	timed	delay	effects	that	are	synced	with	the	tempo	of	the	

song	can	have	transformative	results.	A	longer	delay	can	be	used	to	emphasize	a	

certain	phrase	of	the	lyrics,	especially	when	the	engineer	uses	tools	such	as	EQ	and	

distortion	on	the	delay	itself	(Staub	paragraph	38).	This	is	a	vital	consideration	to	be	

made	when	choosing	delays	since	lyrics	are	one	of	the	most	significant	elements	of	a	

rock	recording.		

	 Combining	both	delay	and	reverb	on	a	track	is	an	effective	way	for	an	

engineer	to	create	distance	between	the	instrument	and	the	listener	(White	

paragraph	4).	Delays	can	be	used	to	add	distance	and	space	to	a	track	while	still	

maintaining	the	perception	that	it	resides	in	the	front	of	the	mix,	as	opposed	to	

reverb,	which	will	set	instruments	further	back	in	the	mix	(White	paragraph	8).		

Delay	As	A	Phase	Effect	

	 The	shortest	delay	time	that	can	be	detected	by	the	human	ear	is	a	few	digital	

samples	of	music	(Staub	paragraph	9).	Phasing	involves	taking	a	recorded	track,	

duplicating	the	track,	and	shifting	the	duplicate	by	a	few	samples.	Phasing	is	most	
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often	viewed	in	a	negative	light	in	the	world	of	mixing.	Phase	cancellation	in	both	

the	recording	and	mixing	phases	of	the	process	tend	to	create	issues	for	engineers.	

However,	when	discussing	delay,	phasing	can	be	intentionally	used	by	as	an	effect	

on	a	track,	even	if	it	is	only	used	for	a	short	section	of	a	song	to	add	interest	(Staub	

paragraph	14).	

Delay	As	A	Flanger		

	 Whereas	phasing	is	an	effect	created	using	less	than	a	millisecond	of	delay	

time,	flanging	is	an	effect	created	using	1-4	milliseconds	of	delay	time.	A	duplicate	

track	or	a	delay	plug-in	can	be	used	to	create	this	effect	(Staub	paragraph	15).	

Flanging	was	invented	and	discovered	by	the	legendary	Les	Paul	and	used	by	artists	

such	as	the	Beatles	(Staub	paragraph	16).		

Delay	As	A	Chorus	Effect	

	 A	delay	effect	created	using	5-6	milliseconds	of	delay	time	is	known	as	

chorusing	(Staub	paragraph	22).	The	ultimate	objective	of	chorusing	is	indicated	in	

its	name	–	to	make	one	or	a	few	voices	sound	like	many	voices.	This	is	achieved	by	

taking	a	duplicated	signal	that	is	delayed	and	altered	and	combining	it	with	the	

original	signal	(Staub	paragraph	23).	This	effect	can	make	powerful	sections	of	a	

recording	even	more	intense.		

Delay	As	A	Doubling	Effect	

	 Doubling	is	one	of	the	most	commonly	used	delay	techniques,	created	using	

delay	times	that	range	from	16-24	milliseconds.	The	ultimate	objective	of	doubling	

is	to	make	it	sound	as	though	the	instrument	played	the	section	two	different	times	



Sabold	62		

on	two	separate	tracks.	Doubling	allows	an	engineer	to	accomplish	the	end	result	of	

this	process	with	only	one	single	track	(Staub	paragraph	26).	Doubling	is	most	often	

used	on	a	vocal	track	to	create	a	louder	and	thicker	vocal	to	cut	through	the	mix.	By	

shifting	the	duplicated	track	slightly	from	the	original	track	or	using	the	above	delay	

effect,	the	harmonic	characteristics	of	the	two	tracks	are	subtly	different	from	one	

another.	This	variance	in	harmony	is	what	creates	the	increased	width	and	depth	of	

the	track	(Falconer	paragraph	22-23).		

Delay	As	A	Slapback	Effect	

	 A	slapback	effect	is	created	using	a	delay	time	of	45-110	milliseconds	and	has	

been	used	in	countless	rock	hits	over	the	decades.	Artists	such	as	Elvis	Presley	and	

John	Lennon	were	known	for	using	slapback	echo	in	their	recordings	(Staub	

paragraph	30-32).		
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Conclusion	

	 “Mixing	is	way	more	art	and	soul	than	science.	We	don’t	really	know	what	

we’re	doing.	We’ve	all	been	faking	it	for	40	years.	We	do	it	because	we	love	music.	

It’s	what	gets	me	going	every	day.	It’s	the	love	of	music	first”	(Kramer	qtd.	“7	

Motivational	Quotes”).	The	mixing	engineer	is	not	just	the	person	behind	the	glass	

absorbed	in	the	machinery	of	the	studio.	The	mixing	engineer	is	first	and	foremost	a	

musician.	The	engineer’s	instrument	is	the	console,	the	DAW,	the	hardware	and	

software	that	gives	him	or	her	the	capabilities	to	do	magical	and	transformative	

things	to	the	recordings	he	or	she	is	entrusted	with.	The	objective	of	this	thesis	has	

been	to	shed	light	on	the	role	and	importance	of	this	one	person	in	the	entire	

recording	and	mixing	process.	While	the	mixing	engineer	is	just	one	of	many	

significant	personnel	involved	in	this	process,	he	or	she	plays	an	absolutely	

indispensible	function.	This	engineer	has	to	operate	in	the	world	of	technology	and	

science	and	also	in	the	world	of	art	and	musicianship.	The	coalescence	of	these	two	

areas	defines	the	role	of	the	mixing	engineer.	His	or	her	ability	to	use	both	their	

technological	knowledge	and	their	inspired	innovation	is	what	will	make	he	or	she	

an	exceptional	engineer.	The	world	of	mixing	music	is	its	own	art,	and	though	it	has	

evolved	over	the	decades	with	the	state	of	the	industry,	its	function	remains	the	

same	–	to	serve	the	artist,	to	express	one’s	own	creative	vision,	and	to	enhance	the	

audio	in	a	way	that	conveys	the	engineer’s	love	of	the	music	to	the	ultimate	

recipient,	the	audience.	
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	 	 	 	 	 Appendix	A		

Guide	to	Media	Samples	

	

Sample	#1	

	 The	first	sample	is	taken	from	a	song	called	“Burning	Bridges”	by	Dark	Ride,	

a	heavy	metal	band.	In	the	file	“Sabold	Sample	1	Before,”	all	of	the	tracks	are	

unaffected	and	the	song	is	completely	unmixed.	Absolutely	nothing	has	been	

adjusted	and	the	entire	mix	is	raw	as	it	was	recorded	into	ProTools.	The	listener	can	

hear	that	the	vocal	is	almost	completely	inaudible	in	this	sample.	In	the	file	“Sabold	

Sample	1	After,”	some	very	basic	adjustments	were	made.	Using	the	volume	faders	

in	ProTools,	a	basic	rough	mix	was	done	to	bring	the	vocal	to	the	center	and	

forefront	of	the	mix	where	it	is	not	being	overwhelmed	by	the	layers	of	guitars	and	

drums.		

Sample	#2	

	 The	second	sample	is	also	taken	from	“Burning	Bridges”	and	explores	the	

ways	that	simple	panning	can	alter	the	perception	of	a	song.	In	the	file	“Sabold	

Sample	2	Before,”	the	tracks	are	again	completely	unaltered	and	raw.	Every	single	

track	is	panned	dead	center,	meaning	that	all	of	the	frequencies	from	every	track	are	

fighting	for	the	same	exact	space	in	the	spectrum.	In	the	file	“Sabold	Sample	2	After,”	

nothing	has	been	adjusted	except	for	panning.	The	vocals,	kick	drum,	and	bass	

guitar	were	left	in	the	center,	but	all	of	the	other	instruments	were	panned	at	

various	degrees	to	the	left	and	to	the	right.	The	vocal	still	doesn’t	cut	through	the	

mix	hardly	at	all,	but	in	comparison	to	the	before	sample,	the	after	sample	opens	up	
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sonically.	The	mix	itself	is	wider	and	the	instruments	are	spread	out	and	not	fighting	

for	the	center.		

Sample	#3	

	 The	third	sample	is	from	a	song	called	“Semantics”	by	Forkupines,	an	

alternative	punk	rock	band.	This	sample	is	a	very	basic	comparison	of	reverb.	The	

file	“Sabold	Sample	3”	Before	has	no	reverb.	The	volume	and	panning	were	adjusted	

to	form	a	basic	rough	mix,	but	all	of	the	instruments	sound	as	if	they	are	in	a	dead,	

dry	room.	The	file	“Sabold	Sample	3	After”	had	simple,	light	reverb	added	to	the	

vocal,	snare	drum,	and	guitar.	A	garage	type	reverb	was	used	to	convey	the	

perception	of	the	punk	group’s	style.	Not	only	does	the	reverb	add	some	life	and	

character	to	the	instruments,	especially	the	vocal,	it	also	gives	the	lead	singer’s	vocal	

a	distinct	characteristic	that	matches	the	genre	of	the	song.		

Sample	#4		

	 The	fourth	sample	used	the	song	“A	Drowning”	by	How	to	Destroy	Angels	

(cover	version	with	vocals	by	Shelby	Sabold).	The	file	“Sabold	EQ	Comp	Sample	

Before”	focuses	only	on	the	vocals,	which	are	uncompressed	and	have	no	EQ	effects	

on	them	either.	They	are	dry	and	unmixed.	The	file	“Sabold	EQ	Comp	Sample	After”	

has	compressed	and	EQ’ed	vocals.	The	entire	tone	of	the	voice	changes	with	EQ	and	

compression	added	to	it.		

Sample	#5	

	 The	fifth	sample	also	uses	“A	Drowning.”	This	sample	takes	a	compressed	

and	EQ’ed	vocal	and	compares	the	sound	of	the	vocal	with	and	without	reverb.	This	

sample	has	one	single	file	that	compares	both	vocals.	The	first	line	“Please	anyone…”	
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has	no	reverb.	The	second	line	“I	don’t	think	I	can	save	myself”	has	reverb.	The	third	

line	“I’m	drowning	here	please	anyone…”	has	no	reverb.	The	fourth	line	“I	don’t	

think	I	can	save	myself”	has	reverb.	The	vocal	with	reverb	sounds	less	bland	and	dry	

and	a	distinct	character	is	added	to	it.	It	fits	better	with	the	rest	of	the	instruments.		

Sample	#6	

	 The	sixth	sample	uses	“A	Drowning”	to	show	how	EQ	can	be	used	to	reduce	

the	sibilance	in	a	vocal.	A	line	from	that	song	with	a	lot	of	sibilance	from	words	with	

“s”	is	used	to	show	the	drastic	effect.	Rather	than	using	a	plug-in	made	specifically	to	

eliminate	sibilance,	EQ	was	used.	EQ	allows	the	engineer	to	find	the	offending	and	

most	harsh	frequency	and	then	eliminate	it,	thus	reducing	the	sibilance	of	the	entire	

vocal.	This	sample	is	labeled	“Sabold	Sibilance	Sample	Before”	and	“Sabold	Sibilance	

Sample	After.”	The	listener	can	hear	in	the	words	locusts,	swarms,	and	sky	that	the	

“s”	sounds	are	significantly	reduced.	The	“s”	is	still	there	to	ensure	clarity	of	the	

word,	but	the	frequency	of	the	“s”	is	much	less	harsh	to	the	ear.		

Sample	#7	

	 The	seventh	sample	is	a	subtle	example	of	parallel	compression.	The	song	

used	is	“The	Space	In	Between”	by	How	to	Destroy	Angels	(cover	version	with	

vocals	by	Shelby	Sabold).	The	first	line	“How	we	choose…”	is	regularly	compressed.	

The	second	line	“Hate	begins…”	is	parallel	compressed.	The	third	line	“Blinding	

light…”	is	regularly	compressed.	The	fourth	line	“Try	to	fill…”	is	parallel	compressed.	

It	is	a	very	subtle	change,	but	when	parallel	compression	is	used,	the	vocal	seems	

thicker	and	more	powerful	than	when	regular	compression	is	used.		

Sample	#8	
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	 The	eighth	sample	uses	the	song	“Me	I’m	Not”	by	Nine	Inch	Nails	(cover	

version	with	vocals	by	Shelby	Sabold).	This	example	compares	a	normal	vocal	to	a	

vocal	with	delay	settings	that	produce	a	doubling	effect.	The	first	line	“Hey	can	we	

stop”	is	unaffected	and	the	rest	of	the	sample	is	affected	by	the	delay	plug-in	to	

produce	the	sense	that	there	is	more	than	one	voice.		

Sample	#9	

	 The	ninth	sample	uses	“Me	I’m	Not”	as	well.	This	example	compares	a	normal	

vocal	to	a	vocal	with	delay	settings	that	produce	a	phasing	effect.	The	listener	does	

not	perceive	an	actual	delay,	but	rather	hears	the	effect	of	the	phasing	on	the	vocal’s	

character	and	tone.	The	first	line	“Hey	can	we	stop”	is	unaffected	and	the	rest	of	the	

sample	is	affected.	This	effect	fits	the	context	of	this	particular	song	very	well.	

Sample	#10	

	 The	tenth	sample	uses	“Me	I’m	Not.”	This	example	compares	a	normal	vocal	

to	a	vocal	with	delay	settings	that	produce	a	chorusing	effect.	The	listener	doesn’t	

hear	distinct	delays	or	voices,	but	the	vocal	appears	to	be	thicker,	louder,	and	bigger	

because	of	this	effect.	The	first	line	“Hey	can	we	stop”	is	unaffected	and	the	rest	of	

the	sample	is	affected.		

Sample	#11	

	 The	eleventh	sample	uses	“Me	I’m	Not.”	This	example	compares	a	normal	

vocal	to	a	vocal	with	delay	settings	that	produce	a	flanging	effect.	Once	again,	no	

distinct	delays	are	heard,	but	the	tone	of	the	vocal	is	altered.		

Sample	#12	
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	 The	following	samples	are	references	for	the	“Powerful	Effects	of	Reverb”	

section	on	page	____	of	the	thesis.	The	first	example	is	from	Hozier’s	“Take	Me	to	

Church.”	The	sample	contains	a	part	of	the	bridge	and	the	song’s	chorus,	which	

conveys	the	heavy	use	of	reverb	in	this	song.	The	file	is	named	“Hozier	Church	

Reverb.”	

Sample	#13	

	 The	second	example	is	from	The	Black	Keys’	“Weight	of	Love.”	The	sample	

contains	two-thirds	of	the	song’s	instrumental	introduction.	The	reverb	used	on	

each	of	the	instruments	in	the	introduction,	mainly	the	bells	and	synth,	sets	the	

atmosphere	for	the	rest	of	the	song.	The	file	is	named	“The	Black	Keys	Reverb.”	

Sample	#14	

	 The	third	example	is	from	Evanescence’s	“Whisper.”	The	sample	contains	the	

very	end	of	the	song,	where	reverb	is	effectively	used	on	the	ending	Latin	choir.	The	

file	is	named	“Evanescence	Whisper	Reverb.”	

Sample	#15	

	 The	fourth	example	is	from	Linkin	Park’s	“Iridescent.”	The	sample	begins	

during	the	build	up	to	the	climax	of	the	song.	The	reverb	on	the	toms	and	the	voices	

helps	to	intensify	the	emotional	build.	The	file	is	named	“LP	Iridescent	Reverb.”	

Sample	#16	

	 The	fifth	example	is	from	Linkin	Park’s	“The	Messenger.”	The	sample	

contains	a	small	segment	of	the	chorus.	There	is	little	to	no	reverb	on	Chester’s	

voice,	which	is	a	significant	change	from	the	previous	Linkin	Park	example	from	the	
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same	album.	This	lack	of	reverb	on	his	voice	accentuates	the	raw	emotion	behind	his	

lyrics.	The	file	is	named	“LP	The	Messenger	Reverb.”	

Sample	#17	

	 The	sixth	example	is	from	Mudvayne’s	“Silenced.”	The	sample	contains	a	

small	segment	of	the	first	verse	where	reverb	is	used	to	amplify	the	effect	of	the	

abrupt	halt	in	the	music	after	Chad	says	the	word	“silenced.”	The	file	is	named	

“Mudvayne	Silenced	Reverb.”		

Sample	#18	

	 The	final	example	is	from	Third	Eye	Blind’s	“Jumper.”	The	sample	is	from	the	

very	end	of	the	song.	The	reverb	on	the	snare	drum	is	automated	to	increase	as	the	

song	continues	to	end.	This	reverb	crescendo,	so	to	speak,	creates	a	very	powerful	

ending.	The	file	is	named	“Third	Eye	Blind	Reverb.”		

	

The	following	link	can	be	followed	to	a	DropBox	folder	with	all	of	the	

aforementioned	media	samples.		

https://www.dropbox.com/sh/e7vux7pru6wq3ns/AAD8pxuj24X2TdPX9lPB-p-

wa?dl=0	
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