






10 How Recordings Are Made I: Analog and DigitalTape-Based Recording 

matographer often use an assortment of lighting and image-composition 
tricks to get you to look at exactly the part of the screen they want you 
to, whether that's focusing on the face of a character who's making some 
significant expression or looking off to the side in anticipation of a mon­
ster about to jump in. Audio engineers can accomplish some of these 
same framing effects by the proper use of signal processing: equalization 
that carves out a notch in frequency space for a particular instrument, 
for instance, or reverberation that places certain instruments at a specific 
depth in the overall auditory space of the recording. 

3.3 Reverberation 

In the old days, engineers would take the signal of Elvis Presley 's vocal , 
play it through a speaker in the corner of a small, tiled room, and pick 
up the sound of the room reverberating with a microphone suspended 
from the ceiling. In recent years, the acoustic echo chamber has all but 
been replaced by digital reverberation simulators. Whereas the live echo 
chamber provided only one sound (adjusting parameters like reverb time 
required moving the mic around in the tiled room), the modern devices 
simulate dozens of spaces, such as a small tiled room or a large wood pan­
eled church. Because each instrument can be run through special effects 
separately, you can hear something else on albums you never hear in the 
real world, a band in which the snare drum sounds like it is inside a 50­
gallon oil drum, a guitar that sounds like it's underwater, and a lead vocal 
that seems to be coming from the far end of the concert hall . 

The various microphone and mixing techniques described earlier de­
fine the location of a sound in the left-right plane; reverberation defines a 
sound's location in depth. The three-dimensionality of recordings comes 
from the listener's impression that the various instruments occupy differ­
ent places in depth as well as in the left-right stereo field. By applying 
different reverb programs to different instruments, the depth of a record­
ing is greatly increased, giving the sense that each instrument occupies 
its own place in the sonic landscape. 

Additional tricks can be applied to alter location in the sideways or 
x - y plane . With clever manipulation of phasing, engineers can make 
it seem as though sound is coming from beyond (outside of) the stereo 
speakers (not just between them). Engineer Bruce Swedien experimented 
with these placements on Michael Jackson's Bad and Dangerous albums. 
Of course, if used indiscriminately, all these techniques can create a cheap , 
gimmicky sound, but if used properly, they can create excitement. 
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Pink Floyd, The Beatles, and Laurie Anderson pioneered the use of 
the studio as another musical instrument to enrich their artistic product , 
and this has now become commonplace. 

4 Editing Parts 

Multitrack recording brings with it another possibility-the ability to 
edit individual parts. Remember that in the typical case, a rock band 
might record the basic tracks of their song first -the drums, bass guitar, 
and rhythm guitar. Because each instrument can be recorded on its own 
track , it is a simple matter to repair any mistakes on a given track without 
altering the other tracks . If the producer and the band decide that a 
particular take has the right fe el, they might decid e to use it even if it 
contains some mistakes. If the bass player played some wrong notes, or 
her timing was off by a bit, it is simple to go back and fix just those 
notes. The engineer plays the tape back to th e bass player and she plays 
along with the tape. When the tape gets to the part where the mistake 
occurred, the engineer hits the record button for the bass player 's track 
only. Now the bass player's new performance is put on tape, erasing 
the old one, and the engineer can hit the stop button any time to stop 
recording and return to the part that was formerly recorded. 

This technique is called punching in. It is simple to punch in and out 
of very tight spots-it is not unusual, for example, for a musician to try 
to repair a passage with only a 16th note space on either side of it. As 
long as an instrument was recorded on a separate track, and was isolated 
from the sound of other instruments during recording, it is difficult to 
tell a repair from the original. After spending three and a half minutes 
recording one take for a basic track, a group might spend hours making 
repairs to those basics. 

Soloists and vocalists also routinely punch into a track to repair or 
improve performances . If a vocalist misses a high note , there is no need 
to redo the whole performance , obviously-he can just punch in and fix 
the troublesome phrase. If you listen carefully, you can actually hear 
where the punches are on Michael Jackson's vocals on some of the songs 
off Thriller, and on Crosby, Stills and Nash 's song "Helplessly Hoping." 
You can hear the punches because they occurred while the singers were 
taking a breath and the punch interrupts the sound of them breathing in. 
Interestingly, a musician with only marginal technique can use punching 
in to make himself sound better than he really is, creating flawless per­
formances that he would never be abl e to otherwise execute in real time . 
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(I am a ma rgina l gui tar ist in real life, but on tap e I sound pr ett y good , 
only becau se I , like many of my friends, used to spend six hour s recording 
one eight-ba r solo.) 

Concep tua lly, punching in is equivalent to th e old-t ime method of 
edit ing ana log tap e with a ra zor blade and splicing tape . Th e difference 
is that punching in only affect s one or a few trac ks at a t ime and editing 
usually involves cut t ing th e ent ire piece of tape and splicing it to a new 
one. Symphony orches t ras typi cally record an enti re pe rformance, and 
then go back and replay any sect ions th at had mist akes. La te r, an edit ing 
engineer splices in t he fix. In traditi onal j azz, th e combo might play 
severa l versions of th e same song, bu t it would be an art ist ic scandal 
if two different t akes were edi ted to get her; becau se jazz is pr imar ily an 
impr ovisat ional form , each t ake is consider ed a comp lete d an d inviolab le 
work . 

Since jaz z an d classical sessions are gener ally record ed witho ut over­
dub s, you might think they don't need all th ese tr acks, but the y are still 
commonly record ed multi track so that mixing engineers can make balan ce 
decisions about th e relative levels of instruments after th e performance . 
In th e case of classical, many peop le believe this is th e conduct or 's job, 
and th at engineers should not presume to chan ge the ba lance from that 
which t he conduct or and orchestra have so car efully achieved. En gineers 
may work closely with conduct ors to achieve th e conduc to r's ideal of how 
the instrum ent s ought to sound . This idea of pun ching in fixes is exte nded 
in the t echnique of composi tin g perform ances. 

5	 Composite Performances-Creating a 
Master Take 

Th e ab ility of an art ist to punc h in and out of a track to make fixes 
eventua lly spawned th e idea of creatin g compo site t racks. Originally, an 
ar tist might have recor ded two or three t akes of their vocal , and th en , 
alon g with th e pr odu cer, picked the best tak e and syste ma tically fixed 
any problems by pun ching in. Some time ago, a clever engineer figured 
out th at he could mix and match the various part s of th ese three vocal 
tak es, t aking th e best parts from each one and du bbing th em into an 
empty tra ck on th e t ape . 

The way this is often imp lemented now is th at th e vocalist will sing 
the song across severa l different days, compilin g maybe 20 different vocal 
ta kes of the song. Th en , th e vocali st, engineer, and produ cer will sit down 
with a lyric sheet and list en carefully t o every ta ke, indicat ing which 
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t ake contains th e best version of a particular musical line. Th en the 
engineer creat es a composite vocal tr ack that combines all th ese dist inct 
performan ces. 

Vocalis ts who are really compulsive (the y sha ll rem ain nam eless) some­
tim es even edit down to the syllabl e level. I'v e observed several of these 
compositing sessions in which th e poor engin eer had to extra ct a "th" 
from one track and an "e" from another to creat e the perfect "the ." In 
thi s ultimat e applicat ion of pun ching in , what you end up with is a per­
forman ce th at is bett er th an th e ar t ist had act ually done- i-a trul y m aster 
performanc e. Once a comp osit e master has been compiled, the art ist, 
whether she is a singer or a guita rist or what ever , studies and pr actices 
thi s master so th at they can duplicate it in concert . An exampl e of a 
composit e guit ar solo is Jimmy P age's solo on Led Zeppelin' s "Sta irway 
t o Heaven ." Thi s solo was pieced toget her from several different solos, to 
create th e unified piece we now hear. 

6 Impressionism and Realism 

For several hundr ed years, beginnin g in the Renaissance, paint ers st rived 
t o bring incr easing realism into their works. Th e discovery of th e use 
of perspectiv e, which had eluded earlier arti st s, laid the groundw ork for 
fantastic advan ces in renderin g scenes in oil with lifelike qualiti es. Ar ound 
th e middle of the nineteenth century , a popular movement overshadowed 
th e realists; th e impressionists str ove to creat e scenes that didn 't rely on 
realistic depi ction to convey their emot ional message. What cause d this 
sudden change in style? 

One expl an ati on of art hist orians is th at th e invention of t he camera 
around 1840 mea nt that everyone, without any special trainin g, could 
suddenly captu re scenes realisti cally. Impressi onism and, sub sequ ently, 
cubism were th e sty les adopt ed by art ist s to creat e enga ging arti sti c works 
as a reaction to the ease with whi ch realism could now be creat ed . 

For many years in audio, recordi ng enginee rs strove to crea te ever more 
rea list ic recordin gs; to recr eat e th e sound of a musical group on stage 
inside everyon e's living room. In classical, folk, and tradition al j azz, this 
is st ill the norm . Naturalisti c microphone te chni ques and a minimum of 
processing are used to accompli sh thi s . One not abl e except ion is th e cycle 
of Beeth oven symp honies record ed by Herb ert von Kar aj an and th e Berlin 
Ph ilharm onic in th e early 1980s. Kar aj an insist ed th at th e inst rument s 
be close-mik ed . Th e result was a complete loss of the norm al dept h in 
th e soundsc ap e of th e orchestr a . Instead of th e French horns sound ing as 
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though they were off in the distanc e, they and all th e other instruments 
sounded as th ough the y were right in your face. Many critics and the 
publi c found th e recording s so disorientin g as to be unlis tenable . The 
Maestr o was un abashedly pleased with the result, commenting th at for 
the first time in his life, he could now hear th e orchestra as he had always 
heard it in his head. 

In the 1970s, recording te chnology reach ed the point where it suc­
ceeded in recreating th e sound of a live band with great fidelity. The 
cutting edge of audio production since then has been to create some­
thing more than reality-to sculpt sound pictures that evoke feelings and 
thought s uncon strain ed by reality: sounds cap es that push th e envelope 
of the technol ogy available to creat e a sort of auditory impressionism. 
Artists, produc ers, and engineers are now abl e to create all the sounds 
that they hear in their heads , not just the ones that would occur in real 
life. 

Th ese days in rap, hip-hop , house, techno , and electroni ca , it is com­
mon for the engineer to entir ely compos e and perform music by grabbing 
samples from pr evious works, looping them, combining them with drum 
machin es, editing , etc . Th e distinction between engineering and perform ­
ing has becom e increasingly blurred, and th e sounds creat ed for a track 
can be more important than chords and notes . In acousmat ic music, a 
branch of electroacou sti c music, comp osition s are created out of found 
sound s, environmental sounds --such as jack hammers, breathing, turbine 
engines, and waves crashing -that have been recorded and reproc essed , 
then sculpted to gether to create a composition. Sampl ers and edit ing sta­
tions are considered to be musical instruments by many musicians these 
days, and have allowed a grea t er number of people to parti cipate in the 
making of music. The increas ed sophistication and affordability of ad­
vanced technology has been a great equalizer , making music creation 
accessibl e to a larg er number of people, and not just a select few with 
conservat ory educations. 

We continu e this discussion in "How Recordings Are Mad e II" (page 15) 
by exploring how recent advanc es in computers and digital recording have 
affected the recording industry. 


