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academic field research

Vienna, Berlin, St Petersburg from 1890s

domestic mechanical curios

“public collections”

Rome: Discoteca di Stato

Paris: Phonothèque nationale

London: EMI archives

National libraries, national archives, media 

archives 

DEVELOPMENT OF SOUND ARCHIVES



THE BRITISH LIBRARY’S SOUND ARCHIVE

Began 1948 as a general 
audio archive

Part of UK’s national library = 
The British Library

3.5 million recordings:
All formats
From 1857 to last week
>66 years of listening
Published, unpublished, 
broadcast (but no LD)
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THE BRITISH LIBRARY’S SOUND ARCHIVE



PRESERVATION - STORAGE

tapes CD-R discs

Vinyl



DELAY DECAY!

Preservation means: 

“the totality of things necessary to ensure the permanent 
accessibility – forever – of an audiovisual document with the 
maximum integrity”

permanent access



7

CARRIER OBSOLESCENCE

1860 1880 1900 1920 1940 1960 1980 2000
Cylinder, recordable         
Cylinder, replicated         

Coarse groove disc (~78 rpm)         
Transcription disc (pressed)         

Instantaneous lacquer disc         
Vinyl microgroove disc         

Wire         
Magnetic reel-to-reel tape         

Compact cassette tape         
Cartridge tape         

CD replicated (CD-DA)         
Betamax & VHS/F1         

CD recordable (CD-R)         
Digital Audio Tape (DAT)         

Mini-Disc (MD)         
Digital Versatile Disc (DVD)         

 



DIGITISATION: NOT AN OPTION – A NECESSITY 

Digitisation: not an option – a necessity

Sound highly important culturally since 20th century

>45 million hours audio heritage worldwide (UNESCO 1990) 



DIGITISATION PRINCIPLES

Digitization
Modern playback machines and high quality ADC
Selection of best copy
Optimise carrier condition (cleaning etc)
Correct replay characteristics (calibration, head 
alignment, stylus size & shape etc)
A-D at 24bits/96 kHz PCM WAV format
Unmodified transfer from original

Mass digitisation
x4 parallel ingest methods
Quadriga system
rendering farm

Up to 100 hours/day digitised at BL



DIGITISATION: TAPE PLAYBACK (image A Haefner)

Magnetic tape: pigment binder 5μ m, base film 12μ m

Tobacco ash particles
8μ m Dust particles

35μ m

Magnetic head
gap width 2μ m

Human hair
50μ m

Alcoholic remains
30μ m

Finger print
15μ m

50μ m



SIGNAL EXTRACTION BY IMAGING

cross section of 
a disc

Lateral 
recording

Mechanical replay Optical replay

3-D surface scan of scratched area



¼ -in TAPE FORMATS

Speeds: 15/16, 1 7/8, 3 3/4, 7 1/5, 15, 30 ips; ±50%

Spool Sizes: 2”, 3”, 4”, 5”, 7”, 10.5”, 12”, 14”

Tape thickness: LP, SP, TP

Equalizations: NAB, CCIR

Track Formats: Full-track mono, ½ -track, ¼ -track etc

Noise reductions: Dolby, DBX etc



PRESERVATION & TRANSFER OF KNOWLEDGE & SKILLS, 
MACHINES, MANUALS 



MASTER/PLAYBACK/ACCESS COPIES

File 
version

Function Data 
reduction

File 
type

Resolution Source

Master Archival file for 
permanent retention, 
unmodified transfer 

from original Uncompressed 
(no data 

reduction)

PCM 
wav or 
BWF, 

mono or 
stereo

24-bit, 48 or 
96 kHz

Original

Playback Archival file 
optionally created for 
permanent retention, 
modified to increase 

audibility

Master 
file

Access Access file not for 
permanent retention, 
optionally created for 

quick access and 
preview

Compressed e.g. 
MP3, 
AAC, 
WMA

According to 
use, e.g. 128 
or 256 kbps 
bitrates for 

web

Master or 
Playback 

file



TARGET FORMAT & CARRIER

early digital audio archival formats: Sony F1/Betamax videotapes 
(used 1982-1987). CD-R, DVD-R
‘century’ platinum optical discs 
Futility of ‘permanent carrier’ : preserve the content, not the carrier
Audio archives: early adopters of digital preservation (DMSS  
used by European radio archives from 1992)
Target carrier = hard disc drives / tape storage
BWF WAV - universally accepted (cf. video)
If born-digital, no re-sampling or normalising
‘Born-mp3’ and other non-archival file types kept unmodified



AUDIO STANDARDS

International Association of Sound 
and Audiovisual Archives (IASA)

IASA-TC03: The Safeguarding of 
the Audio Heritage: Ethics, 
Principles and Preservation 
Strategy (2001)
IASA-TC04: Guidelines on the 
Production and Preservation of 
Digital Audio Objects (2nd ed,2009)

Manual of Analogue Sound 
Restoration Techniques (Peter 
Copeland. The British Library, 2008)

Sound Directions: Best Practices for 
Audio Preservation (Mike Casey, 
Indiana University and Bruce Gordon, 
Harvard University, 2007)
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BL DIGITAL LIBRARY SYSTEM

1.25 million items

140 Tb of audio, images, texts, etc

4 mirrored nodes

vendor independent

auto replicating, checking & healing 

StP

BSp

NLW

NLS

Ox
Ca

TCD

JANET

Access Gateway

Storage Node



BL DIGITAL STORE



ISSUES

File volumes
2 GB/stereo hour
Total British Library audio collection c. 1 PB (but x 4 in DLS)

Time factor (cost)
good condition standard tapes: copying at 3x playing time
cylinders & lacquer discs - 15:1
use parallel ingest methods where possible
digital-digital transfers much faster than real-time

Workflow efficiencies
File checking, file validation (JHOVE)

is it legal? No preservation copying exception; IPR for access



PLANNING DIGITISATION PROJECTS: PRIORITISATION

identify high-risk carriers - ‘alert list’ of vulnerability or 

obsolescence

batch mixed carrier collections into carrier types and formats

significance or value of the recording 

originals before replicas

access rights?

metadata quality

carrier quantities and condition

resources needed: staff, studio, skills, equipment



METADATA PREPARATION 

Bullet 1
Bullet2

Bullet 3

http://cadensa.bl.uk/


ACCESS

Onsite

Online



THANKS FOR LISTENING!

http://sounds.bl.uk
richard.ranft@bl.uk
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