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SECTION D1: Audio Cassette Digitization  

D1.1 Planning: Before starting an audio cassette digitization project  
 

HOW TO USE THIS MANUAL 

The most important part of any digitization project is the planning work that happens before digitization begins.  

The advice and instructions provided in this manual should be considered in light of your specific circumstances.  A 

set of hardware, software tools and step-by-step instructions are included; however, some aspects of the workflow 

will require adjustments to make the process work well for you.   

Much of the advice and resources that are available to help plan for and undertake digitization have been written 

from the perspective of a particular discipline, institution or information organization.  For audio digitization, what 

is considered best practice and the standards that are available come from the broadcast industry or have been 

written by large archives or government agencies.  Although the following draws on these practices and standards, 

the advice below is meant to support audio digitization for smaller organizations whose main objective is to 

transfer audio information to a digital format for preservation and to create access versions of these digital files for 

users within the organization, rather than for sharing these files on the internet or for broadcasting.  Since the 

authenticity and evidentiary value of audio recordings can be very important, this manual provides information on 

how to create, document and manage audio files so they can have long term value.    

ABOUT AUDIO CASSETTES  

While audio cassettes were first made commercially in Germany in 1935, they only became popular post-WWII 

with the commercialisation of cassette production in America. It is likely that most tapes you will encounter were 

produced after 1964. Audio cassettes are also known as compact cassettes or cassette tapes with the tapes 

protected by a hard case.   

 

Photo by GRAHAMUK  

Common speech quality audio cassette with 60 minutes of recording time 

Cassette tapes are a sound recording format that consists of a magnetized coating on a narrow (1/8” inch) plastic 

film. Although older dictation cassettes are “mono” and may only have two tracks, most cassettes have four stereo 

tracks and are labelled with a choice of playing times, for example C-60 and C-90 cassettes run for 30 and 45 

minutes per side respectively.  Most tapes also have a leader made of stronger plastic than the magnetic tape to 

absorb the shock of the tape stopping.   There are four types of tapes, but you will likely only have to deal with 



 4 

three: Type I (Normal), Type II (Chromium Dioxide), and Type IV (Metal).  Type III (FeCr) is very rare.  The type of 

tape indicates the type of magnetised coating on the tape.  

 

Photo by Lgreen  

Notches on the top of the cassette case indicate the type of tape within. From the top: Type 1, Type II, Type IV and 

a Type IV with write protection tabs removed to prevent recording over the contents.  

Advances in technology have rendered audio cassettes nearly obsolete and soon the players will no longer be 

made. Repairs may not be possible as parts and technical support will be difficult to find.  More importantly, the 

tapes are deteriorating so transferring the analogue audio recordings to another format may be necessary to help 

preserve them as well as make them accessible now and into the future.  Fortunately, the recent experience of 

digitizers suggests that most cassette tapes remain playable and stable making their digitization relatively straight 

forward although condition assessments should be undertaken before digitization begins.  Special processing 

instructions are included in this toolkit in case problems are encountered. .  

For additional information on the audio cassette format see the Compact Cassette entry on Wikipedia 

http://en.wikipedia.org/wiki/Compact_Cassette or see audio resources in SECTION C1: Digitization Resources.  

http://en.wikipedia.org/wiki/Compact_Cassette
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PROJECT PLANNING 

The general SECTION A: Digitization Overview of the Toolkit outlines the principles to consider in advance of any 

digitization project.  SECTION B: Project Planning provides general guidance that is not repeated here and should 

be reviewed before beginning to digitize audio cassettes.  In addition, there are a number of resources in Section C 

that provide more detailed advice for planning digital projects.  An annotated list of resources specific to audio 

digitization can be found in SECTION C: Digitization Best Practices and Guides.  Also see: Project Management for a 

Digitisation Project http://tinyurl.com/85xfrto and additional links from this JISC site which detail many aspects of 

audio digitization. The following are considerations for planning an audio digitization project using the hardware 

and software included in the digitization package.  

Although this manual provides a specific set of instructions for digitizing audio recordings, the person responsible 

for managing the project should consider the following:  

1. Determine the scope of the project.  Considerations include:  

 Outlining the purposes of the digitization project (e.g. for preservation, meeting user needs) 

 Assessing technical capacity such as the level of available skills and systems including technical 

support and data storage. 

 Arranging input from others (e.g. catalogue information or project knowledge) 

 Acquiring additional equipment not provided in the toolkit (e.g. data storage)  

 Outlining a complete workflow for all steps in the digitization process and deciding the sequence of 

these steps  

 Deciding who will access the digitized sound recordings and if current methods are sufficient for users 

 Finding and assembling supplies  

 Securing financial resources  

 Undertaking a collections assessment or inventory  

 Determining the number of tapes to digitize 

 

2. Determine what information needs to be captured for each audio tape and how this information will be 

recorded: 

 Linking the recordings to existing documentation (e.g. original numbers, recording titles, people’s 

names, project identifiers, or other descriptive information) 

 Ensuring that information about how the digital files are captured is adequate so that they can be 

preserved long term (technical information) 

 Linking each file to their counterparts – analogue to  master to access, etc. (structural information) 

 Ensuring the digital recordings can be used appropriately (ownership, rights and intellectual property 

information) 

 Embedding sufficient information in the digital files to ensure their future usefulness or to identify 

their source, contents and associated rights  

3. Decide on a file naming convention for the digital files that will work for the project in view of existing systems 

and practices in your organization (see Appendix D1.1a: File naming ) 

4. Confirm the file formats you will create for preservation (masters and access masters) and for use (access 

copies).  This manual provides specific recommendations based on the tools in this kit.   

5. Develop an appropriate workflow for your specific situation. For example, will the paper forms provided in this 

toolkit need to be adjusted, will you use a media tracking spreadsheet to record metadata and when in the 

process will specific sets of information be recorded?  

http://tinyurl.com/85xfrto
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6. Implement a file management and storage plan to ensure that the files are created appropriately, backups 

are sufficient, and storage needs have been addressed. 

7. Implement an oversight process for quality control to make sure that all steps in assessment, digitization 

and metadata capture are completed appropriately.  

8. Consider how the original analogue recordings will be managed and conserved after digitization.  
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Planning for the Management of Digital Media 

OVERVIEW 

It is very important to choose a strategy for managing digital files, which can be supported by the technical support 

of your organization. You might also choose to increase the resources that you put into technical support based on 

the digital management strategy that you would like to implement. This can be facilitated by planning out 

successive digitization projects, which would allow for the adoption of better systems and integration of previously 

digitized materials over time. The planning for such technical capacity development is outside the scope of this 

document. 

COMPONENTS OF DIGITAL MEDIA MANAGEMENT 

Findability 

Files that are created through the digitization process must be named and stored in a manner so that each file can 

be individually tracked and managed.  

 No two files should have exactly the same name 

 A system of describing the file contents and 

searching those descriptions should be in place. 

Preservation 

Files that are created through the digitization process must be stored in a manner that minimizes 

the risk of data loss, corruption or changes that could affect authenticity.  

 

 Data loss can occur through hardware malfunction, human error, disaster, 

hardware theft or digital vandalism. 

 Corruption generally occurs as a result of hardware or software malfunction. 

 The authenticity of a digital media becomes degraded as a result of unwanted 

changes to that file. Such changes can occur as a result of software malfunction, 

human error or vandalism. 

Access 

Media can be digitized solely for preservation with no intent to allow access but 

this is the rare exception. In most cases there are specific access requirements 

spurring the digitization project. Access restriction requirements must also be 

defined and accommodated. Methods of access should be evaluated for 

usefulness and practicality. Procedures should be developed which allow for 

creating versions of digital media appropriate to the delivery methods. 
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Examples of media management strategies 
 

The examples below are not prescriptive and not intended to serve as a list of options to choose from. The three 

scenarios are included so that a project planner can evaluate their organization’s technical capacities with respect 

to models of increasing complexity and thereby understand what level of digitization project can be supported.  

BASIC DIGITAL MEDIA MANAGEMENT SYSTEM  

Digital media files are created through the digitization process. 

The digitization process is tracked using paper records and 

possibly an electronic spreadsheet such as MS Excel. The initial 

files that are digitized have metadata embedded in them and 

are called Preservation Masters. These Masters are copied onto 

two external hard disks. At least one of these hard disks is 

stored offsite in case of a disaster. These hard disks are only 

accessible to authorized personnel. Another copy of the 

digitized media is created and saved onsite as an Access Master 

version. This version can be processed to make the content 

more understandable (e.g. adjusted for volume and noise). 

Copies, in a user accessible format, are made from this version. 

Basic descriptive and copyright information can be embedded 

in these files. The access files can be opened on local 

workstations or through the Internet with an appropriate application.  They can also be provided to a user on a 

portable physical storage (CD, DVD or USB storage). This management level does not require a networked system.  

Workflow 

 Preservation Master files and their associated paper records are created through a digitization 

project. Some information is embedded as metadata in the files, other information may be recorded 

in a spreadsheet;  

 Access Masters files are modified to make the content more understandable;  

 Preservation Masters are copied to two separate hard disks and stored in separate, secure locations; 

 Access files are created from the Access Master files and stored on a workstation hard disk; 

 The existing system for finding media is updated with reference to new digital audio filenames and 

other information such as permissions (existing ledger, spreadsheet, database etc…); 

 A typical access request is processed by a relevant staff member reviewing the request by evaluating 

permissions and determining an appropriate format (e.g. MP3) and delivery method, such as 

providing access on a secure workstation or through portable media such as a flash drive or, CD/DVD.  

Media will include basic descriptive and copyright information in the file.  
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Technical support and skills requirements 

Digitization technician  

 Basic office software skills (word processing, spreadsheet) 

 Proficiency in audio recording and processing software 

 Basic digital file management skills (disk format, file move, copy) 

 Ability to learn and run small file utilities such as BWF MetaEdit 

 

Technical Support staff 

 Working knowledge of Desktop support (hardware/driver install, application install, OS support, 

application troubleshooting) 

 

Resource Centre Staff 

 Basic office software skills (word processing, spreadsheet) 

 Working knowledge of digital file management (disk format, file move, copy) 

 Ability to save an audio file in a variety of formats for differing access requirements. 

 Competencies in the information management system used by the Centre to document, track, and 

provide access to audio recordings.  

 

INTERMEDIATE DIGITAL MEDIA MANAGEMENT SYSTEM  

Digital media files are created through the digitization process. The digitization process is tracked using paper 

records and electronic spreadsheets such as MS Excel. Initial files that are digitized have metadata embedded in 

them and are called Preservation Masters. These masters are 

stored in a central network environment. Only authorized 

personnel have network permission to access these files. The IT 

staff of your organization, or an external contractor manages, 

redundancy of the files. Another copy of the digitized media is 

created and saved on the network as an Access Master version. 

This version can be processed to make the content more 

understandable (e.g. adjusted for volume and noise). Access 

masters are accessible only to authorized staff through the 

network.  Copies, in a user accessible format, with basic descriptive 

and copyright information embedded in the file, are made from 

this version. These files can be made accessible through 

permissioned based access directly for use on local workstations, 

through the Internet or are provided on portable physical storage 

(CD, DVD or USB storage). New or existing records for the media 

are created or updated in the appropriate database.  Ideally, 

information in the spreadsheet(s) is transferred to the database.   
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Workflow 

 Preservation Master files and their associated paper records are created through a digitization project. 

Some information is embedded as metadata in the files, other information is recorded in a spreadsheet 

for transfer to a database;  

 Access Masters files are modified to make the content more understandable;  

 Preservation and Access Master files are copied to a managed network storage location.  

 File restrictions are managed by IT staff. Copies of the preservation files are also stored on a separate 

networked location or copied to hard disk or tape storage kept at a secure off-site location. 

 Access files are created from the Access Master files and stored on shared network storage with access 

provided through permission-based protocols. 

 New or existing computer catalogue systems are updated with links created to the digital audio files. The 

system may include the ability to listen to, or download, the files directly from the catalogue. 

 A typical access request is processed by a relevant staff member reviewing the request for appropriate 

uses. Access to the appropriate access file(s) is provided through a secure workstation by a permission-

based sign-on.  Media may also be made available through portable media such as a flash drive or, 

CD/DVD.   

 

Technical support and skills requirements 

Digitization technician  

 Working knowledge of office software skills and data entry (word processing, spreadsheet) 

 Proficiency in audio recording and processing software. 

 Basic digital file management skills (disk format, file move, copy) 

 Ability to learn and run small file utilities such as BWF MetaEdit  

 

Technical Support staff 

 Working knowledge of Desktop support (hardware/driver install, application install, OS support, 

application troubleshooting) 

 Working knowledge of database support and basic data transfer skills  

 Network Systems Administration (user account control, storage management, storage backup.)  

 

Resource Centre Staff 

 Developed office software skills and data entry knowledge (word processing, spreadsheet) 

 Competencies in cataloguing or collections management system administration.  

 Competencies in managing media in an electronic collections environment. 

 Working knowledge of digital file management (disk format, file move, copy) 

 Ability to save an audio file in a variety of formats for differing access requirements. 
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ADVANCED DIGITAL MEDIA MANAGEMENT SYSTEM 

Digital media files are created through the digitization process. The 

digitization process is tracked using paper records and electronic 

spreadsheets such as MS Excel. Initial files that are digitized have 

metadata embedded in them and are called Preservation Masters.  An 

Access master is created to make the content more understandable (e.g. 

adjusted for volume and noise). Preservation and Access Masters are 

saved to a digital repository system and Access files are created from the 

Access Masters through a permissions-based, integrated digital asset 

management system (DAM).   The IT staff of your organization, or an 

external contractor, manages all processes (backup, redundancies, 

permission, archiving validation, etc.) New or existing records for the 

media are created or updated in the appropriate system (e.g. archival 

database) and updates are shared (e.g. between the database and the 

DAM) by automated processes built into the system.   

 

Workflow 

 Preservation Master files and their associated paper records are created through a digitization project. 

Some information is embedded as metadata in the files, other information is recorded in a spreadsheet 

for transfer to a database;  

 Access Masters files are modified to make the content more understandable;  

 Access Master Files and associated metadata are ingested into a catalogue or digital asset management 

system (DAM). These systems likely include the ability to automatically create access files that can be 

listen to or downloaded directly from the DAM. 

 Preservation Files and associated metadata are exported into a data repository system (specialized server 

and storage), which manages file security, redundancy and validation. 

 A typical access request is processed by a staff member accessing file(s) through a secure workstation by a 

permission-based sign-on for viewing or downloading. For an external access request, permissions are 

reviewed by a relevant staff member and an Internet link to the appropriate media file(s) is provided. 

Media may also be provided through portable media such as a flash drive or, CD/DVD.  Media will include 

permission and copyright information embedded in the file.  

 

Technical support and skills requirements 

Digitization technician  

 Working knowledge of office software skills and data entry (word processing, spreadsheet) 

 Proficiency in audio recording and processing software. 

 Basic digital file management skills (disk format, file move, copy) 

 Ability to learn and run small file utilities such as BWF MetaEdit  
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Technical Support staff 

 Working knowledge of Desktop support (hardware/driver install, application install, OS support, 

application troubleshooting) 

 Network Systems Administration (user account control, storage management, storage backup.)  

 Systems integration Analyst and database administration support for an advanced integrated system, 

including scripting and database design 

 

Resource Centre Staff 

 Developed office software skills and data entry knowledge (word processing, spreadsheet) 

 Competencies in cataloguing or collections management system administration.  

 Advanced media management experience in an integrated systems environment. 

 

WHERE ARE YOU? 

After reading through the above planning sections consider the level of technical competencies and related 

resources and that are available to you and plan the level of your digitization project accordingly.  This manual is 

designed for Basic Digital Media Management System.  



 13 

Hardware and Software 
OVERVIEW 

It is very important to choose hardware and software for an audio cassette digitization project based on a blend of 

quality, supportability and price. The acceptable benchmarks for these criteria will depend upon the nature of your 

audio collection, the level of financial support for the project and the skills within your community or organization. 

Hardware must meet certain minimum requirements to be considered for preservation digitization. 

COMPONENTS OF THE CASSETTE DIGITIZATION SYSTEM 

Playback Unit (Cassette player) 

The Tascam 202mkv was selected as the cassette playback unit. It is designed for use in broadcast, nightclub and 

church AV environments. The 202mkv was designed and constructed for a balance of fidelity and durability. It is 

the best quality cassette playback deck that is available new.  

 

As of the time this manual was written there are only three identified companies manufacturing high quality 

cassette players. These companies are Tascam, Teac and Pyle. Denon, Maranz and Sony have recently discontinued 

manufacturing cassette decks.  

Used cassette decks were given great consideration in choosing a playback unit for this digitization system. The 

used models that were identified as being most advantageous over the 202mkv are all very specialized units that 

are out of the budgetary scope of this project. Used units are also extremely difficult to evaluate for condition and 

expected durability. They also tend to be complex and difficult for general electronic repair shops to adequately 

service. 

Repair and maintenance of used equipment is increasingly becoming a niche service. Professional AV 

manufacturers have traditionally continued to support products for many years after their introduction making 

new decks advantageous for maintainability. Parts for new equipment are more likely to be available and 

technicians familiar with newer equipment if repairs are required.   

BEST PRACTICES 

Technical specifications for cassette playback equipment are proscribed in the IASA-TC04:  Guidelines on the 

Production and Preservation of Digital Audio Objects {See SECTION C1: Digitization Resources: Audio for details]. 

While these guidelines represent excellent technical levels of signal fidelity, not all are practical in terms of cost 

and maintenance.  
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The replay unit included in the Indigitization Portable Cassette Digitization System meets most of the IASA best 

practices recommendations. As noted in the IASA – TC04 guidelines there are no new playback units that meets all 

of the recommended standards. The Tascam 202mkv is the playback unit, which comes closest to meeting these 

standards and is currently manufactured. With the following exceptions, all best practice recommendations are 

met or exceeded by the 202mkv: 

 The Tascam 202mkv does not have "balanced" outputs, which are recommended as best 

practice. Balanced outputs prevent the altering of an audio signal through interference. Balanced 

connections are most advantageous over long cable runs. With short cable runs and quality 

electronics in both the cassette playback unit and the Analog to digital audio converter, the 

difference between balanced and unbalanced signals is nominal.  

 “Wow and flutter” is a measure of tape speed consistency. Variations in wow and flutter of 0.1% 

(weighted) are recommended. The Tascam unit achieves 0.25% WRMS.  WRMS is one type of 

weighted measure of WOW and Flutter. The measure specified in the IASA recommendations is 

not explicitly stated. These measurements may not be directly comparable. 

 Playback frequency response of 30Hz to 20kHz is recommended. The Tascam 202mkv lists 

specifications of 30Hz to 19 kHz. This represents the best frequency response available in a new 

playback unit. 

 Head azimuth (angle) adjustment is a recommended function. No new cassette playback unit has 

adjustable azimuth control functionality.  In order to optimally playback cassette tapes, the 

playback head should be at exactly the same azimuth angle as the record head was at the time of 

recording. If the record head were at the proper angle at the time of recording, then no 

adjustment would be necessary during playback. Azimuth adjustment is only beneficial where 

the recording unit was not properly adjusted at the time of recording. With rare exceptions, 

“proper” azimuth setting is performed “by ear.” This is subjective and based on the hearing 

ability and experience of the digitization technician. By adjusting the azimuth as a normal part of 

the workflow we introduce the possibility of human error in every case. It is not the 

recommendation of this manual to adjust azimuth as a normal part of the digitization workflow. 

 

Analog to digital audio converter (Digitizer) 

The Avid MBOX (3
rd

 generation) was chosen as the 

digitization unit for this project. Several companies 

are manufacturing quality audio digitization 

hardware. These products vary in price, capabilities 

and compatibility with different hardware/software 

environments. The MBOX was chosen for a variety of 

reasons. The project development team has 

experience with the MBOX hardware, which raises 

the likelihood of developing an effective support 

strategy. The hardware meets or exceeds the 

technical requirements for audio preservation 

digitization best practices.  
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Workstation (Computer) 

The Dell Precision M6600 laptop was chosen for the digitization computer. This is a Business class portable 

workstation (laptop.) The reasons for choosing this model are as follows: 

 Portable form factor simplifies the assembly 

of system in communities. 

 Specifications exceed minimum requirements 

for all required audio digitization and digital 

media processes (2.60GHz Quad core Intel i5 

2540M CPU, 4 GB RAM, 500 GM internal hard 

drive.) 

 The M6600 is on the supported hardware list 

for the Avid MBOX analog to digital audio 

converter. 

 IEEE 1394 (firewire) port for external storage or alternate media device connectivity. 

 eSATA connector for connecting external storage at fast transfer rates. 

 17” screen allows for adequate monitoring of digitization software processes. A second monitor 

is a recommended option in the digitization process. Dual monitors increase the efficiency and 

ergonomics and software monitoring/manipulation processes. 

Speakers 

The M-Audio Studiophile Series – speakers were chosen 

as near-field monitors. These speakers meet the price 

range and performance requirements for the project. 

The BX5a speakers have been designed to reproduce a 

wide range of frequencies accurately, which is optimal 

for digital preservation transfers. Many other speakers 

are designed to emphasize low frequencies (bass) or a 

combination of low and high frequencies in order to 

create a more pleasant sound. These speakers would not 

be ideal for preservation transfer monitoring. 

 

Headphones 

The Beyer Dynamic – headphones were selected for this digitization system. These 

headphones were chosen based on price, technical performance and ergonomic 

comfort.  

Cables 

High quality audio cables have been used throughout the digitization system. All 

cables are well shielded and have been manufactured by companies which employ 

quality control testing on all products.
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Power Conditioner 

 

 

An Applied Research and technology (ART) SP4X4 Pro has been implemented into the digitization system. This 

component monitors voltage levels, filters power fluctuations and prevents surges from reaching equipment. 

There is also a built in light which is useful when troubleshooting connections within the system enclosure.  

 

SOFTWARE COMPONENTS OF THE INDIGITIZATION – CASSETTE DIGITIZATION SYSTEM 

Audacity (Audio Editing Software)     

 

Audacity was chosen for this digitization system due to its functionality, cost and level of user-base/support.  

Digital audio capture in this system is performed on 2 channels, at 24bit sampling depth and 96 kHz sampling rate. 

Audacity is capable of recording 2 channels of uncompressed audio at 32 bit, 96 kHz sampling depth and rate. 

Future versions are expected to support 192 kHz sampling rates.  It is capable of saving this audio data as 

uncompressed WAV PCM files without any changes to the sampled audio data. 

Audacity has the ability to complete the common audio processing tasks that are required in generating most 

access files. Audacity supports the volume adjustment, and normalization functions that are used in the Access 

Master file creation procedures below.  Audacity can export to MP3 files with the free third party addition LAME —

an MP3 encoder or software that enables Audacity to compress files into MP3 format. 

Audacity is a free, open source audio editing software program, distributed under the GNU General Public License 

(GPL). For more information on the GPL visit: http://www.gnu.org/licenses/. Audacity was first launched in 1999 

and has been in constant development since that time. It’s readily available and can be downloaded directly from 

the Audacity sourceforge website (http://audacity.sourceforge.net/download/.) Downloads of Audacity number in 

the tens of millions. 

Lame (MP3 Encoder)      

LAME was chosen as an MP3 encoder for creating access copies of audio files as it is the encoder recommended by 

Audacity for this purpose. LAME has been in development and available since 1998. LAME is a free, open software 

program, distributed under the GNU General Public License (GPL). 

http://www.gnu.org/licenses/
http://audacity.sourceforge.net/download/
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Bwf MetaEdit (Metadata Editing/Checksum Software)   

 

BWF MetaEdit was chosen for this digitization system due to its functionality and cost. 

BWF MetaEdit is a software application which can embed various metadata elements into a WAV audio file, test 

metadata entries against specific required or recommended standards, and generate/test checksums which are 

used to verify the integrity of the digital audio data. BWF MetaEdit saves audio files as broadcast WAV files. 

 BWF MetaEdit is a free, open source software program, developed by the Federal Agencies Digitization Guidelines 

Initiative (FADGI) supported by AudioVisual Preservation Solutions. 
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Collections Assessment  
OVERVIEW 

If you have a large or diverse audio collection or if your resources are limited, you will probably need to prioritize 

what is digitized.  Such factors as the value of the audio recordings for your current or future needs, the 

uniqueness of the recordings, or the condition of the tapes should be weighted to determine what to digitize or 

how to order digitization.   An overall collections inventory is critical if you know or suspect that the same 

recording is on more than one format, or if you have more than one copy of the same tape.   In most cases you will 

want to digitize the original media (first generation) unless the original media has already been transferred from a 

fragile media and the best available copy is a second or later generation tape.  E.g. the original was from a wax 

cylinder and the best copy is now on an audio cassette.   

Another important question to answer is “Do we have the right to digitize the tapes?”  Is there information about 

ownership, access restrictions, copyright, or consent that needs to be evaluated?  In some cases, digitization may 

be a step in determining how the information on the recording can be used.  Digitization may reveal what is on the 

audio recording and access restrictions can be determined before wider access is given.  

You may need to consult documentation in project files or seek advice from others to make sure that you have the 

right to digitize the recordings (e.g. consent forms, transcripts, copyright or clearances from appropriate 

committees or departments). Make sure that the information you are capturing during the digitization process is 

sufficient so that community protocols can be followed in managing the digital files appropriately in the future.  

Some larger institutions have developed tools to assist in evaluating large collections.  Although you may not need 

a formal collections assessment, it may be useful to look at these tools and the supporting documentation as they 

may provide useful information for your project plan. One tool, FACET (Field Audio Collection Evaluation Tool), is 

designed to prioritize entire large collections based on the level of deterioration that may be exhibited so that 

vulnerable tapes are considered first.  This tool does not help to determine the value of the content but may help 

to justify a preservation project.  See http://www.dlib.indiana.edu/projects/sounddirections/facet/index.shtml for 

the software and manual that is available from Indiana University.   

AUDIO INVENTORY  

Even if you have decided to digitize only audio cassettes, it may be valuable to undertake a broader inventory of 

audio recordings in general (e.g. cassettes, open reel, and CDs), to determine if the cassettes represent original 

recordings or if there are duplicate tapes, etc.  An inventory may help to organize the recordings so that 

efficiencies can be found in linking the recordings to existing documentation (e.g. accession or catalogue records, 

project files, consent forms, transcripts, etc.). An inventory also helps determine the full extent of the collection 

under consideration for digitization and helps in estimating digital storage requirements.  Reviewing and organizing 

identification number sequences will inform which file naming conventions to chose and will assist in avoiding 

duplicate numbering or insufficient numbering sequences.  General condition information (e.g. water damage or 

peeling labels) may also help to prioritize digitization or re-housing.  Other information that may be helpful to 

record are specific dates or date ranges, the formats of the recordings, projects represented and range of 

recording types (e.g. events, interviews, language, autobiographies, ceremonial, songs, traditional use, meetings, 

oral histories).  A generic audio recordings inventory template is included as Appendix D1.1b.  

http://www.dlib.indiana.edu/projects/sounddirections/facet/index.shtml
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The template can be revised in accordance with your needs. The generic form includes columns for:  

 The range of identification numbers by group. Unless there is a compelling reason not to sort 

recordings by number, for digitization purposes, it will be prudent to sort the items by number 

and account for gaps in sequences (e.g. compare to documentation) 

 A item count for each grouping 

 List of formats for each group (e.g. Cassette Type 1 C-60; open reel, etc.)  

 Durations (to help estimate digitization time and storage requirements)  

 Collection / Project information to help connect the recordings to documentation 

 Date range  

 Rights or ownership information  

 Comments for any other useful information  

 

CONTAINER ASSESSMENT OVERVIEW 

Consider undertaking a container assessment as part of the planning process, especially if the tapes are stored in 

older boxes and these boxes have information labels relevant to the documentation of the audio tapes that is not 

recorded elsewhere.  Otherwise a container assessment can be done as part of the digitization workflow and the 

procedures in this manual were developed for this situation.  

 

Container assessments should also be done if there is any indication of damage (water, dirt accumulations, mold, 

etc.) so that these potential problems can be noted and appropriate action taken during the condition assessment 

and digitization of individual tapes.  For example, any evidence of water damage will require heightened 

monitoring during the digitization process and damaged tapes may require special processing. For step-by-step 

procedures see the Condition Assessment section and Appendix D1.2a: Container Condition Assessment.  

Documenting Digital Audio Files 
OVERVIEW 

There are specific types of information that should be recorded about any digital file and a number of other pieces 

of information which are critical to the ongoing preservation and usefulness of digital audio files.  These pieces of 

information or data are generally referred to as metadata (see Section H: Metadata and Description for a 

definition).  How much information you need to capture at the time of digitization will depend on whether the 

audio cassettes have been documented and if that information is accessible.  For example, are the audio 

recordings part of a collection in the archives, or part of a project that a researcher recorded for a specific event or 

series of events?  If there is information about the collection or project in a database (or in paper records, etc.), 

then it is important to link the newly created digital files to what already exists for the original recordings and may 

only need to be verified. If there is little or no information available, except on the containers or on the tapes, 

capturing information during the digitization process is highly recommended.   

The steps for recording and capturing information outlined in this manual focuses on the digitization process.  If 

you decide to record additional information such as descriptions of the recordings content, or details of rights and 

ownership then you will need to add this step or steps to the workflow outlined in Section D1.2 Condition 

Assessment and Section D1.3 Digitization . It may not be advisable to have the digitization technician enter 

extensive contextual information into the media tracking spreadsheet.  Consider having someone familiar with the 
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content of the recordings enhance information by recording information in parallel with digitization or after access 

audio files are created when the information can be verified and records for each recording enhanced.  

If you decide to record additional information, consider how you want to change the forms and instructions to 

reflect these changes and where in the workflow to add these documentation activities.   

Considerations: 

Determine what information needs to be recorded in order to make the audio file preservable and useable in the 

future. Metadata requirements: 

 Descriptive information – includes the content of the tape (subjects, speakers/singers or 

players, song/story, etc.) and any other information required to identify it.  It may be as 

simple as including the cassette’s identification number as a link to existing records or 

transcripts, or you may be planning to transcribe the recordings and document the content 

more fully.  

 

 

 

 Structural information - the minimum requirement for audio files is to keep track of the file 

associations between the digital files and the analogue recording.  For cassettes: Side A of a 

tape will be a digital master file and Side B will be a separate digital master file.  If there are 

relationships between files (e.g. portions of a recording may reflect a series of interviews), 

then time-based information can be captured and tracked to link to content within a master 

file or to external transcripts, etc.   

 Administrative information – rights and permissions.  Determining who owns the content or 

has the right to grant permission to access the content should be done in advance and may 

determine if the digitization goes ahead.  In some cases, where it is not clear what the 

content of the tapes may be, then a plan for reviewing the content should include protocols 

for first determining and secondly managing rights and permissions.  

 Technical information – preservation, management and access.  Certain technical fields such 

as sampling rate and file duration are important information that is created in the 

digitization process and should be accessible for review.  For example, it is important to 

ensure that files have been created in accordance with specific standards or for specific 

purposes (e.g. sampling rate for master files will differ from access copies to accommodate 

what an audio player will support or to allow for bandwidth constraints).  The tools in this 

manual allow for technical information to be captured and reviewed.  In addition, recording 

the hardware and software used to create the digital files is important as it will help in 

troubleshooting technical issues immediately and support the long term preservation and 

potential migration of the file to another format in the future.  

 

NOTE: If there is no unique identifier (e.g. catalogue or project number, etc.)  a plan 

should be made to create identifiers for the purpose of linking the analogue recording to 

the digital files that will be created.  See Appendix D1.1a File Naming for examples. 
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Best practices for documenting audio files  

This manual outlines instructions for recording information during condition assessment and digitization 

procedures and provides a suggested format for a media tracking spreadsheet. However, it is highly desirable that 

these procedures work with your existing information systems.  Given the variability in existing systems it is not 

possible to outline a documentation strategy that will work for every organization.  

Deciding how much time and resources to invest in documenting the audio files should be based on a number of 

factors.  If you want to make sure that the digital files you are creating can be preserved over time and made 

accessible in ways that are appropriate for your needs, then capturing information about these files in conjunction 

with digitization is very important.  The digitization instructions (Section D1.3) assume that the main purpose of 

the digital capture is for preservation and the technician’s focus will be on capturing information about the files for 

this purpose.  Given that descriptive documentation of file content can be done in a number of ways and will 

depend on the overall project focus, the step-by-step instructions suggest the minimal information that should be 

captured to allow for enhanced descriptions to be created separately.  

There are good reasons for using a database or spreadsheet to record information.  A database provides the 

means to control the information values that are entered into any field
1
. For example, you can control how dates 

or names are formatted so that when a search is performed you have a good chance of finding all the audio files 

that fit the parameters you are seeking.  A spreadsheet can be an excellent tool for recording information during 

the digitization process and for quality control checks (e.g. making sure that mandatory information has been 

recorded for each digital audio file) and it can be used to transfer information later to a database if information is 

added in a consistent way.  If the information is formatted consistently with the same type of information 

recorded in the same field, there is a much greater chance that this information can be migrated to new systems 

and subsequently used for a number of purposes such as access through web interfaces, etc.   

If language information will be included in what is recorded about the audio recordings, caution should be taken to 

ensure that whatever system is developed or used will accommodate special characters for the language 

orthography.  UNICODE (UTF-8) compliance supports special characters and is becoming standard for most 

software but many older database tools are not compatible.  

The following principles should not override the information needs that have been established by the community.  

The “wise practice” represented by community-based protocols should be reflected in the documentation 

practices and specific metadata structures that are developed.  For example, if you are developing a new 

documentation plan for the digital audio collection, consider how the principles of ownership, control, access and 

possession (OCAP) may be implemented.  See Section B3: Ownership, Control, Access and Possession for OCAP 

strategies that may be useful for this planning.  Not only will this support community-based needs for managing 

and accessing current collections but this work can inform the information you may request from external 

researchers who deposit original recordings with you in the future.    

Consider maintaining the paper records that document the digitization process if there may be a concern over the 

authenticity of the digital files over time.  The condition assessment and digitization logs should provide sufficient 

description of how the digital files were created.  The file naming logic should provide a clear linking between 

digital files to their counterparts so that it is clear what decisions were made and how all files are related. 

                                                                 

1 A field defines the type of information such as “name” or “date” and a value is an actual name (Twain, Mark) or date (2011-11-29).  
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Metadata Principles 

 Consistency is essential.  Put the same type of information in the same data field and format the 

data values in the same way to support searching.   

 Follow established standards, especially if you plan to move the data to a database in the future 

or plan to make information available through a web-type portal.  

 Use a standard and consistent punctuation such as a semi-colon to separate two equal values in 

a field (e.g. the names of two people interviewed on the same recording).  

 Determine which value you will use for synonyms. For example, establish a finite set of roles for 

content creators or participants and use these consistently in key search fields, especially if your 

system does not allow cross-field searching.  Using consistent terms is essential for finding all 

occurrences of a name, a place or other pieces of information.   

 Consider a keyword field that allows for multiple terms.  Many newer systems support key word 

searching especially through browser-based tools.  

Metadata for Audio Digitization  
OVERVIEW 

Much of what is written about metadata is geared towards making digital files accessible on the internet.  The 

terminology comes from the library “resource discovery” arena.  The Dublin Core has become a standard way to 

describe digital “resources” and is used by many disciplines and organizations for describing basic information 

about audio files.  The structure developed by the Dublin Core initiative is often the basis for developing 

specialized metadata schemas. (see http://dublincore.org/) See Section H4 Sample Metadata Template developed 

for the UBC Library.  

Unfortunately, there is little standardized metadata that is useful for describing the digitization process as opposed 

to metadata used to describe the contents and rights associated with a digital file such as the Dublin Core initiative 

provides.  This manual recommends creating preservation and technical metadata specific to digital audio file 

production.   

To make matters more confusing the most straight forward way to create preservation quality digital audio files 

(Broadcast Wave files) uses another metadata standard for embedding information with the digital recording 

which will be discussed later in this section of the manual.  

EMERGING DIGITAL AUDIO STANDARDS  

It is only recently that standards for describing digital audio files have been established. They are based on the 

Dublin Core standard.  Some were developed to influence manufacturers in the audio industry to include a 

standard set of metadata fields in information templates that can be read from a digital audio file. Others were 

developed to support file sharing for broadcasting.  See Appendix D1.1c for a list of references or links to the 

standards.  

The Open Language Archives Community (OLAC) uses Dublin Core and has expanded and adapted this metadata 

standard for language (see Appendix D1.1c for links). Of particular note is the list of terms that has been 

established for the roles associated with language records.   

http://dublincore.org/
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If there are plans to link the digitized audio recordings to a Geographical Information System (GIS) then it may be 

useful to discuss with the relevant people what linking information (e.g. place names) may be required for this 

purpose.  

TRACKING THE DIGITIZATION PROCESS 

Using paper forms for condition assessments (Appendices D1.2a and D1.2b) for digitization (Appendix D1.3: 

Digitization Log) is the first step in tracking the digitization process. Although several of the fields used in the media 

tracking spreadsheet could conform to the field naming for Dublin Core (see table in Digitization process 

management section below) the majority are specific to the digitization process and these are not standardized. 

The field names can also change to conform to your existing field naming convention.  This manual uses descriptive 

field names derived from the condition assessment forms and the digitization log.  These field names are truncated 

to keep more columns visible in a spreadsheet.  

EMBEDDING METADATA IN AUDIO FILES 

Unlike physical media such as photographs or documents, audio files do not have a visual component that 

describes their content.  The containers of audio files such as a cassette case may list contents, however tapes can 

be overwritten or errors can be made.  When audio cassette tapes are digitized information can be added to the 

digital files so that the contents or their connections can be read from these files by software or by media players.  

This process is called embedding metadata and best practice suggests that minimally “catastrophic” metadata 

should be embedded
2
.  Catastrophic metadata is the amount of information sufficient to identify the file in case of 

an IT disaster, or where digital files are found out of context, or if the name of the file is changed.   

If the original identifier for the analogue media file is different from the filename, then it is prudent to add the 

original identifier to the file.  You may wish to embed the original identifier for the tape and the file name, even if 

they are similar especially if you want to capture this information later for archiving or file migration to another 

format.  Caution should be taken in adding other types of information to a master file unless the information can 

be verified such as the source (Originator) of the file.  The source of the file may be different from the owner of the 

content of the file, so adding copyright information may be considered.  For access files, a title can be useful as 

most media players will display this field, the “artist” field can be used to identify the creator of the sound 

recording (e.g. the interviewee or the interviewer) and a copyright statement is prudent.  The procedures in this 

manual recommend using BWF MetaEdit software to embed several fields during the creation of a Broadcast Wave 

(BWF) file as the preservation master.  Creating a checksum to provide file integrity is also important.  Options for 

embedding additional information in access files are all included below.  

 

 

 

 

 

                                                                 

2 See the Audio Archives metadata discussion at http://www.theaudioarchive.com/TAA_Resources_Metadata.htm#Catastrophic 
 

What is a Checksum? 

Checksum production is important for preservation masters in order to determine if file integrity is 

maintained over time.  Checksums or hash sums are calculations performed by a specific algorithm on a 

file so that the bits of information in the file can be compared against the checksum to make sure that 

the file has not changed after it has moved or at any time to verify the file’s integrity. 

http://www.theaudioarchive.com/TAA_Resources_Metadata.htm#Catastrophic
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BROADCAST WAVE FILES (BWF) 

The illustration on right shows some 

components of a BWF file. The file contains 

the audio separately from information about 

the audio.  

Wave (WAV) files and Broadcast Wave files 

are the recording standards for digital sound 

because they can represent the original data 

in an uncompressed or “lossless” way. One of the differences between a WAV file and a Broadcast Wave version 

(BWF) of the WAV format is the inclusion of a specific set of metadata in a “bext chunk”.  An advantage of the 

Broadcast Wave format is its usefulness for long term preservation.  

BWF METAEDIT APPLICATION   

The BWF MetaEdit application included in this toolkit provides a straightforward way to embed important 

information with a wave format audio file.  It also includes a checksum creation and verification process.  The 

ability to verify the checksum when files are moved, or to verify their data integrity at specific intervals, is a 

significant advantage in the long term preservation of the audio files.  BWF MetaEdit also allows the embedded 

metadata to be changed over time without affecting the accuracy of the checksum as long as the audio portion 

(wave file) has not changed.  

This manual recommends a number of settings for BWF MetaEdit that allow the application to embed metadata 

with the file in a useable way, prevent information from being accidentally overwritten and allow checksum 

creation and verification. BWF MetaEdit uses an MD5 checksum and setup is described in the Digitization section 

of this manual. 

 

BWF MetaEdit includes sets of “Rules” which can be enforced or disabled for editing metadata, and are found 

under the “Preferences” tab in the program. Here you can choose select rule sets and metadata specifications to 

apply. The rules are available in order to facilitate the generation of standardized files, and the selection of rules 

will be dictated by your metadata priorities and the 

requirements of your institution.   

The illustration on the left shows the default “Rules” 

that have been selected and recommended in this 

Toolkit. They include: 

BWF (EBU Tech 3285) requirements   and 

INFO (Microsoft definition) requirements 

 

 

The BWF MetaEdit application includes extensive explanations and links to further information on the 

recommendations, and the Appendix in this manual includes additional sources on audio metadata and the BWF 

audio format.  
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QUALITY CONTROL  

Another feature of the BWF MetaEdit application is that it shows the technical data associated with the Wave and 

BWF files that should be reviewed for quality control purposes.  It is recommended, as part of project management 

oversight, that the digital files be checked when the preservation masters are created to make sure that the 

appropriate sample rate and bit rate were used to create the file.  This process should be repeated for the other 

file types as required.  

 

The above illustration shows some of the technical information in BWF MetaEdit that is available to see in a  

Wave / BWF file.   

FILE CREATION WORKFLOW AND EMBEDDED METADATA  

It is strongly recommended that the workflow for creating digital audio files include specific information in the 

“bext” metadata. Furthermore, the options for including additional information in the file should be considered 

carefully to make sure that sufficient information is included or embedded in the files without bogging down the 

digital file creation.  It is important to consider whether or not to include information that is not verified or may 

change over time.  Although a clear standard for embedded audio information for the cultural heritage community 

is not yet in place, the Audio-Visual Working Group of the Federal Agencies Digitization Guidelines Initiative 

(FADGI) has made recommendations that are likely to be adopted widely.  This manual follows the guidelines for 

field use; however since some of the recommendations of FADGI have been developed to share standardized 

information across departments in the United States government, or in other huge networks, this manual is not 

recommending that the strict formatting requirements of FADGI be adopted.   

The recommendations for file creation outlined in this manual should be considered in view of your specific needs 

not only for the initial creation of preservation masters but also for likely scenarios for how your community will 

used these files in the future.  What information is embedded in the preservation masters and what information is 

embedded when access copies are required should be considered.   

EMBEDDED METADATA RECOMMENDED FOR PRESERVATION AND IDENTIFICATION (BEXT)  

The Toolkit recommends assigning metadata to the following “Core” fields in BWF MetaEdit: 

Originator- the organization (source) responsible for creating or managing the file. There is a 32 character limit.  

OriginatorReference – should be a non-ambiguous reference to the best identifier for the file.  There is a 32 

character limit to this field.  It is recommended that the full filename be entered here as the primary field for 

“catastrophic” metadata.  If the filename is deliberately or inadvertently changed, this field will help to restore the 

file to its context.  
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Description – if the original identifier for the analogue media is not self-evident from filename, then enter the 

original identifier here. Add any additional identifiers and information about the type of identifier sufficient to 

contextualize the file, as required.  For example, enter the name of the department or archive, etc. with the 

identifier for the tape that was digitized. There is a 256 character limit for this field.   

CodingHistory – describes the hardware and software used to create the digital audio file (as listed on the 

Digitization Log). This information is useful if the file is migrated to a new format in the future and more 

immediately as a check, in case problems arise in files created according to a specific methodology.  This 

information should be embedded if it won’t be easy to find in the future (e.g. paper records may not be accessible 

long-term).  There are coding standards available; however this manual suggests a human readable comma 

delimited sequence for coding history.   

Other “bext” fields are available for dates and time references, if required.  The default version of the bext format 

will show as “0” when the file is saved as a Broadcast Wave file.  

AUDACITY METADATA SETTING EXAMPLES FOR CREATING A MP3 FILE  

Audacity 2.0 is the program included in this toolkit for digitizing the audio files and for creating access copies of the 

recordings.  It’s an open source software program selected because of its ease of use. It is a widely used 

application.  

The screenshot on the left shows the default metadata fields that are available for embedding in the MP3 access 

file through the “Edit Metadata” table in Audacity. Note that only the Track Title field (as Title) and possibly Artist 

Name (as Artist) are likely to be shown by the 

standard audio player when the audio recording is 

played.  Some players will also show Genre and 

possibly the Year in their metadata tables, as well.  

The default Genre field list has many song 

categories, however Audacity allows editing of this 

field so that a control list can be created for your 

project such as is shown above.  Although other 

fields can be added here, such as Copyright, they 

will show as user created fields and may not be 

seen in some players.  Since most people are not 

aware of the metadata associated with digital files, 

embedding information may be more important for 

management purposes than for access control.  

However, as standards are adopted and users become more aware of metadata it is prudent to consider 

embedding content and rights management information at this point in file creation.  
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At this time, Audacity does not support the “bext” metadata information that is strongly recommended for 

embedding in the creation of the Broadcast Wave preservation and access masters.  For the immediate future it is 

recommended that bext fields be used as described in the previous section for preservation and migration 

purposes and information added to LIST_INFO fields in BWF Metadata to be inherited by the access files.  

Alternatively, information may be added in Audacity for the access files.  

 

 

 

 

 

This example for tsu1982_0123_a.wav inherited some LIST_INFO metadata from BWF MetaEdit: Artist Name is 

from IART, Track Title is from INAM, Genre is from IGNR and Comments could be from ICMT.  Although ICRD will be 

inherited as Year, caution should be taken in using this LIST_INFO field as born digital audio files populate this field 

with the capture date.   Unfortunately, the ICOP 

(Copyright) field is not inherited by Audacity 

from files with this field embedded through BWF 

MetaEdit.  The metadata template shown above 

can also be set with project level information 

(e.g. information that is constant for each access 

copy to be created) and specific information 

added for each access file as it is created. For 

example, a copyright or rights management 

statement (added to Comments) and Genre may 

be the same for a series of audio recordings and 

the “Artist Name” and “Track Title” changed for 

each file as it is created.  

DIGITIZATION PROCESS DATA MANAGEMENT  

One of the important tasks in managing a digitization project is developing and testing a data management plan.  It 

is recommended that certain steps and information, which is created during the condition assessment and 

digitization workflow, is captured in a media tracking spreadsheet or other form of documentation to help keep 

track of the progress of the project and to capture information about the digital files, their relationship to the 

audio cassette and any information that will help to link them to existing documentation.  The following table is an 

example of fields that can be used in a media tracking spreadsheet.  The field names on the left are arbitrary and 

can be changed to reflect local usage.  The field names on the right are those in the bext metadata available for 

embedding in Broadcast Wave files.  Other audio metadata equivalents are shown as applicable.  

NOTE: LIST-INFO metadata is a set of four letter field codes and their respective fields 

that are part of the RIFF (resource Interchange File Format) “chunk” of metadata. 

RIFF is a file container format for storing metadata with a multimedia file such as an 

audio file.  Although LIST INFO provides a way for information to be associated 

(embedded) with a file there are few standards in place for how various programs 

read this information.  
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Media tracking spreadsheet fields  

Field label  Definition / limits/ data source  BWF – LIST-INFO mapping 

Dublin Core (dc) 

original_id Enter original identifier for the 

analogue media.  

Description (bext)  

 

Identifier (dc) 

filename Full filename with extension  s/b 32 

characters or less 

 

Note: do not include the path for 

security reasons  

OriginatorReference (bext) – note 

this is duplicated from the filename 

field  

 

Identifier (dc)  

locator Physical location of analogue media  

From a Container Condition Report 

or inventory  

Locator (dc)  

cond_ass_date Condition assessment date. 

Indicates that the assessment has 

been done.  

YYYY-MM-DD format  (set 

spreadsheet format for column)  

 

spl_proc_req Indication if special processing is 

required from condition assessment 

form  

Format: Y/N  

 

spl_proc_date If Spl_proc_req is Y enter this field 

indicates when special processing 

has been completed  

YYYY-MM-DD format  (set 

spreadsheet format for column) 

 

spl_proc_note Enter notes on special processing, if 

required from special processing 

form  

 

Field label  Definition / limits/ data source  BWF – LIST-INFO mapping 
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Dublin Core (dc) 

Next step A status update field that shows 
progress through workflow, assume 
that the first step is condition 
assessment, change as required: 

Preservation master 
Access master  
Access copy  
Completed 

 

digi_date Date of digitization  

YYYY-MM-DD format  (set 
spreadsheet format for column 

OriginationDate 

Date (dc) – qualified as to type of 

date  

digi_tech Name of digitization technician from 
digitization log 

Determine format in advance 

E.g. Lastname, Firstname   

ITCH (LIST-INFO)  

digit_process_note Enter any notes on the digitization 
process from log that you determine 
should be included   

 

CodingHistory List of encoding hardware and 
software from the digitization log  

CodingHistory 

meta_check_date Date the metadata is embedded in 
the file and checksum is verified. 
From the digitization log 

YYYY-MM-DD format  (set 
spreadsheet format for column 

 

 

The following is an example of what the spreadsheet may look like for one Preservation master (read as if on 

continuous rows).  
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Note:  Some of the technical data that is produced in the creation of the file, such as the sample rate (e.g. 96Khz), 

bit rate (24-bit) could be added to the spreadsheet, however this technical data will be readable from the file or 

from the information produced in the BWF MetaEdit process.   

A number of additional fields that are included in the condition assessment and digitization log may be added to 

the spreadsheet or a separate spreadsheet could be created to capture additional descriptive or administrative 

metadata such as content descriptions, transcription notes or ownership information.   

 

The above shows some of other information that may be recorded on the tapes and listed on the Condition 

Assessment forms under Container Label Notes.  A summary of the digitization process shown here as 

Digi_Process_notes may be very helpful, especially if the cassette recording had signal issues, etc.  
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D1.2 Condition Assessment  

OVERVIEW 

The Condition Assessment process described below consists of an optional assessment of the containers which 

house cassette collections, and a mandatory assessment of each cassette tape to determine its likely physical 

condition.  The cassette condition assessment procedures include steps intended to summarize information 

related to the original recording methods which may affect playback and digitization.  

CONDITION ASSESSMENT TEMPLATES – See Appendices D1.2a and D1.2b 

These procedures and forms were developed as a template that you may use for your condition assessment. There 

are many ways to conduct a conditions assessment, and this method – using a paper template – is simply one of 

them. You may also want to consider entering the information into a database or a media tracking spreadsheet. 

It is recommended that the project manager edit these templates as required for the specific needs of the 

digitization project. 

 



 32 

CONTAINER CONDITION ASSESSMENT Appendix D1.2a 

This assessment form was created so that if the majority of the containers in your collection have key information 

on them that needs to be recorded for your digitization project, you may wish to use this assessment form. This 

form includes sections on: recording the container number and its contents, assessing the condition of the 

container, and documenting information recorded on the 

container. The project manager may consider undertaking the 

container assessment, if required, in conjunction with an 

inventory in the planning phase of the project.  

Step 1. Record tracking information for the container 

condition assessment 

Enter the following on the corresponding line: 

Container: The number, name, or other identification method 

of the container being assessed 

Assessment Date: Date when the condition assessment was 

carried out. Please format it YYYY-MM-DD for consistency.  

Digi Tech: Name of the individual who is conducting the 

condition assessment. 

Step 2. Storage Container / Examine the storage container or box in which your cassette 

collection is stored 

Review inventory documentation (e.g. Appendix D1.1a) if applicable and verify the number and sequence of tape 

identifiers for the container, if an inventory was undertaken.  Enter the following information in the spaces 

provided on the report.  

Number of Tapes: Number of tapes found in the 

container. Is there a discrepancy between what 

should be in the box as indicated by the label and the 

number of tapes actually in the box? Are the tapes in 

the box not those indicated by the label or inventory? 

If so, make sure to note it in the label summary for 

future reference. You may also want to record the 

tape ID numbers found in the box and/or those that 

are missing. Update the inventory if required.  

Container Type: Indicate the material that the 

container is made out of.   Circle type or add other if 

required. 

Is the container effectively supporting the media 

inside?  If no, recommend rehousing. 
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Is the container broken or damaged?: After examining the container using the guidelines provided below, is the 

container showing signs of damage? If yes, recommend rehousing 

When examining the container for damage look for: 
 

 Tidelines on the box or warped cardboard indicating that it has come into contact with water.  
 

 Fading that indicates it has been exposed to light and heat.  
 

 Gaps and holes that indicate exposure to particulates. 
 

 Important markings or data recorded on the storage container concerning its contents. Be aware  
that the media housed in this container might not be the media that was originally housed in it, 
and  
any information recorded on the box could be incorrect. 
 
Ensure the container is constructed of acid-free paper or inert, flame-retardant plastic, protects 
the tape from contamination, and is in good condition. 

 

Container Condition Notes: Describe here any damage or include any pertinent information as to the condition of 

the container that has not been included in the previous fields. 

IMPORTANT: 

If you see biological contamination (evidence of 

mould or pests) continue immediately to step 5 in the 

general condition assessment. 
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Step 3. Container label / Document information recorded on the container 

Enter the following in the space provided on the form:  

Date Recorded: If there is a label somewhere on the 

container that indicates the date that the media inside 

was recorded, include it here. Format the date YYYY-

MM-DD for consistency. 

Primary Participants: Include any label information on 

the primary participants in the recording of the 

container’s contents. 

Project Information: Include any label information on 

the recording project of the contents on the box, if 

there was one. 

Label summary: In this field summarize what can be 

found on the container’s label(s). 
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AUDIO CASSETTE CONDITION ASSESSMENT Appendix D1.2b 

Step 1. Record tracking information for the condition assessment 

Enter the following information on the corresponding box 

on the report  

Tape ID: Use assigned cassette numbering sequence or 

existing ID number [as supplied by your project 

manager]. 

Assessment Date: Date when the condition assessment 

was carried out. 

Project Name: Name of the project or collection the tape 

is a part of. 

Locator: The container number, shelf number, or other 

information required to identify the location of the tape.  

Digi Tech: Name of the individual who is conducting the 

condition assessment. 

 

 

Step 2. Cassette Case / Examine the cassette case 

Record information regarding material type and damage.  

 Check to ensure that the tape is in the correct case. If not, 

set the case aside and note it in the condition assessment 

as the correct tape might appear later in the collection. 

 If a tape is in a damaged case or without a case, the tape 

should be rehoused. If the original case has labeling 

information on it, make note of this information and 

retain the case. In addition, you may want to take 

photocopies or pictures of the labels and attach them to 

the condition assessment for future reference. 

Case Type: Indicate the material that the case is made out of. 

For example, is it a paper sleeve or a plastic case? 

Is there hub support?: Indicate if the case provides hub 

support. Hub support prevents wheels from turning over time 

and damaging the magnetic tape. 

Broken or Damaged Case: Indicate if the case is damaged in any way such as if it is warped or cracked. 

NOTE: The “Final Recommendations” section is to be completed last (in Step 11). 
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Step 3. Cassette Case Label / Record information found on the cassette case label 

Before entering information on the Condition report review what type of information is required with the project 

manager.  

 Decide if labels will be photographed or photocopied 

 Leave fields blank if information is not known 

 If there is information about the tape in associated records that should be recorded on the 

report, a standard approach is to put the information in square brackets to indicate that it is not 

from the tape / tape label.  

 

Date Recorded: The date the cassette was recorded 

according to the cassette case label. YYYY-MM-DD 

format.  

Primary Participants: The primary participants 

involved in the recording of the cassette according to 

the cassette case label. 

Project Information: Include any label information on 

the recording project of the contents on the box, if 

there was one. 

Label Summary: Summarize what can be found on 

the cassette case’s label(s). Include any inserts found 

in the case, and how many of these labels and/or 

inserts there are for future reference. You may also 

want to include here any information found on the 

cassette shell. 

 

Step 4. Determine Cassette Specifications  

Tape Type: Circle the appropriate tape type:  

From the top Types I, II, III, and a Tape IV with a write protection tabs 

removed to prevent recording over the contents.  

 

Photo by Lgreen CC  
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Manufacturer / Model: The cassette manufacturer 

and/or model according to the cassette shell. 

Run Time: The run time of the tape. The most common 

of which include: C46 (23 min. per side), C60 (30 min. 

per side), C90 (45 min. per side), and C120 (60 min. per 

side). 

Noise Reduction: Circle whether or not noise reduction 

was used. The only way to determine if noise reduction 

was used is to examine the labels and see if anyone 

documented that noise reduction was enabled at the 

time of recording. Otherwise, circle “no.” 

 

Step 5. Look for Biological Contamination  

Examine the cassette for biological contamination and 

circle the appropriate box and describe the 

contamination.  

 For mould, examine the inside of the cassette 

case and the edges of the tape. Mould can be 

black, brown, or mustard-coloured, and has 

fuzziness and hair-like growths.
3
  

 

 Look for sightings of the pests, droppings, urine 

stains, tracks, and gnawing damage.  

If pests or mould is discovered, immediately quarantine 

the media by sealing it in a plastic bag and set it aside for 

special processing. View the special processing guide 

provided with this toolkit for more information. 

 

 

Step 6. Smell Test / Test the media for chemical breakdown by smelling the media 

                                                                 

3 New York University (NYU), “ViPIRS Compact Cassette Survey Instructions,” Visual & Playback  
Inspection Rating System. Accessed November 17, 2011, 
http://library.nyu.edu/preservation/movingimage/files/ViPIRS%20Manual%20compact%20cassette.doc  

IMPORTANT: 

Do NOT smell the media until you have examined it 

for mould contamination and confirmed that it is not 

present. 

http://library.nyu.edu/preservation/movingimage/files/ViPIRS%20Manual%20compact%20cassette.doc
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Open the cassette case and hold it slightly away from your nose. 

 

 Do not breathe in deeply, but instead 

waft the smell towards your nose by 

making quick fanning gestures with your 

hand.
4
 

If the tape has a waxy, dirty socks, or 

pungent odour the chemical breakdown 

has likely occurred.
5
 In this case, make 

the recommendation (see Step 11) of 

quarantined storage and Heightened 

Monitoring during digitization. 

Circle Yes / No and describe smell.  

 

 

Step 7: Liquid Contamination / 

Examine the tape for signs of 

liquid contamination 

 

Note signs of liquid contamination including stains, cassette shell discolouration, or a curling label. If exposed to 

moisture media would be at a heightened risk for 

damage such as hydrolysis.  

If you discover liquid contamination then make the 

recommendation of Heightened Monitoring 

during digitization and continue with the Condition 

Assessment (see Step 11). 

                                                                 

4 New York University (NYU), “ViPIRS Compact Cassette Survey Instructions,” Visual & Playback  
Inspection Rating System. Accessed November 17, 2011, 
http://library.nyu.edu/preservation/movingimage/files/ViPIRS%20Manual%20compact%20cassette.doc  
5 Ibid. 

http://library.nyu.edu/preservation/movingimage/files/ViPIRS%20Manual%20compact%20cassette.doc
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Step 8. Particulate Contamination / Examine the tape for particulates 

Note any particulates lodged inside the shell including: foreign 

objects, dust, or other particles. These particulates could affect 

playback and leave particulates in the machine.  Check 

appropriate box and describe as required.  

Check for Oxide Flaking - a binder/base adhesion failure by 

looking for tape particulates at the bottom of the cassette case 

and inside the shell. If you discover particulates inside the 

cassette shell then recommend particulate cleaning (special 

processing guide) and continue the condition assessment 

 

 

 

Step 9. Cassette Shell / Examine the cassette shell for damage 

The shell is the plastic covering of the tape. Check for the following signs of damage:  

 Cracked shell 

 Cracked or missing cassette window 

 Detached, off center, loose, or missing pressure 

pad. 

Circle Yes / No. Make note of the damage and 

recommend either shell replacement or foam pad 

replacement based on type of damage (Step 11) . 
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Step 10. Tape Deformation / Examine the cassette for signs of tape deformation 

Check the appropriate box for the following conditions where appropriate and describe deformation.  

Cinching: A section of the tape has wrinkled or folded in 
on itself “causing buckling and in severe cases can give the 
appearance of ‘accordion-like’ creases”

1
.   

Cupping: The tape is curved in a u-shape. 

Creases: There are creases in the tape. 

Edge damage: The top or bottom edge of the magnetic 
tape is distorted or damaged.

1 
Not very common in 

cassettes. 

Stretching: The tape is stretched either in width and/or 
length. To check for stretching examine the exposed tape 
at the bottom of the cassette. Take your index finger and 
insert the tip of your finger into the right hub of the 
cassette. Turn the hub counter clockwise and, while 
winding, continue to check the tape for evidence of 
stretching.

1
  

 

Breakage: A cut, tear or missing portion of the tape.  

 

Gapping: There is a major tension loss and the tape strands buckle to the point where gaps or ‘windows’ appear in 

the tape pack. 
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Step 11. Final Recommendations / Based on the condition report and make final 

recommendations for this cassette. 

Return to the first page of the condition assessment. Fill in the grey box at the top of the form based on the 

recommendations noted for each step.  

Digitization: The tape is in good condition and, 
therefore, ready for digitization. 
 
Heightened monitoring: Storage condition (from 
container assessment or general condition of the 
tape indicated that heightened monitoring is 
required.  
 
Set aside for special processing: The tape is 
significantly damaged or contaminated and 
further steps need to be taken in order to make 
this tape ready for digitization. Note the damage 
in the “Recommendation Notes” field. Select 
from one of the following the type of special 
processing necessary: 

 

 Remove damaged section: 
There is a damaged section of the tape that needs to be removed. 
 

 Replace/Reattach foam pad: The foam pad is missing or loose and needs to be replaced or 
reattached. 
 

 Replace Shell: The cassette shell is damaged and needs to be replaced. 
 

 Playback assessment: Unsure of whether or not the tape should be digitized and, therefore, a 
playback assessment is necessary. 
 

 Other: Describe any other action you feel needs to be taken here. 
 
Do not digitize: The tape is too damaged to digitize and special processing is not possible. 
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CONDITION ASSESSMENT SUMMARY 

1. Record tracking information for the condition assessment. 

2. Examine the cassette case. Record information regarding material type and damage.  

3. Record information found on the cassette case label. 

4. Examine the cassette to determine audio cassette specifications. 

5. Examine the cassette for biological contamination.  If biological contamination is detected, quarantine 

the media and set aside for special processing. Do not continue the condition assessment. 

6. Test the media for chemical breakdown by smelling the media.  

7. Examine the tape for signs of liquid contamination. 

8. Examine the tape for particulates. 

9. Examine the cassette shell for damage. 

10. Examine the cassette for signs of tape deformation including: 

 Cinching 

 Cupping 

 Creases 

 Edge Damage 

 Stretching 

 Breakage 

 Gapping or “Windowing” 

11. Based on the results of the above examination, make final recommendations for this cassette. 
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D1.3a System Connections Guide 

Preparing for System Installation 

Prior to physically installing the digitization system please ensure that the following conditions are met: 

 There is a clear work surface that measures at least 30” X 60” for the digitization system.  

 A power outlet is available close to the work area (or power via extension cable.) 

Placing the components 

Using the two illustrations as reference, choose a right or left orientation for the digitization 

components. 

 

Step 1. Place the Gator case onto the table. 

Place the Gator case onto the work surface (left or right side) with the “front” label facing the front of 

the workstation and the arrow pointed upward. The case  

 

Step 2. Remove Front and Back Covers of Gator Case. 

 

1. The front and back covers of the Gator case are secured on each side by small clamps. Release 

the clamp from each side of the front cover by swinging the retention tab outward and turning it 

counter-clockwise. Once the clamp is released swing the entire mechanism outward to free that 

side of the cover.  Repeat for all four clamps. 
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2. Pull the front cover away from the case. The cover will still be connected to a bracket at the top 

of the case. Lift the cover up off of this bracket to completely release it. Place the cover in a safe 

place.  Repeat for the rear cover. 

  

 

3. At this time ensure that the power switch of the SP4X4 Power Conditioner is set in the “off” 

position. 

 

Step 3. Position the Laptop computer.  

Place the laptop computer within three feet of the Gator case. Plug the included power supply into the 

laptop (the power supply will not yet be connected to an electrical source.) 
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Step 4. Position the Speakers 

Place the speakers behind and to each side of the laptop.  Pay attention to the “left/right” markings on 

the back of each speaker. 

  

 

Step 5: Connect Power Cables 

 Locate power cables in the rear of the Gator Case (left side when looking from behind.)  

 Unwrap Velcro ties securing power cables. 

 Match the label on the cable to the power input of the laptop power brick and the left 

and right speakers. Plug each cable into its corresponding 

component  



 46 

 

Step 6: Connect Speaker Audio Cables 

 Locate audio cables in the rear of the Gator Case (right side 

when looking from behind.) 

 Unwrap Velcro ties securing audio cables. 

 Match the label on the cable to the left and right speakers. Plug 

each cable into its corresponding speaker. 

 

Step 7: Connect USB Cable 

 Locate USB cable at the top rear of the Gator Case (right side when looking from 

behind.) 

 Unwrap Velcro ties securing USB cable. 

 Plug the USB cable into a free USB on the side of the laptop closest to the Gator case. 

 

Step 8: Connect USB Mouse to Laptop 

 Connect the included mouse to any open USB port on the laptop 

 

 

Tip: Velcro ties can be 

rolled around the 

cable to prevent them 

from snagging on 

other fabrics and to 

protect the Velcro 

surface from dust and 

other contaminants.  
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D1.3b System Start-up Guide 
Electronic devices can output a power spike when those devices are turned on or off. The system start-up is 

processed in order to prevent power spikes from affecting other components. For this reason devices that send 

outputs to other devices are generally powered on before the receiving device. 

 

Step 1. Set all power switches to “off” position. 

Check the power switches on the following components and make sure they are set to off. 

 Power Conditioner 

 Cassette player 

 Left Speaker 

 Right Speaker 

 Ensure laptop computer is powered down 

 
Step 2. Set all volume knobs to lowest setting. 

Check the volume settings on the following components and make sure they are set to the lowest settings (full 

counter-clockwise.) 

 All MBOX knobs (Channel 1 & 2, Headphone volume, Speaker volume.) 

 Left Speaker 

 Right Speaker 

 
Step 3. Test the wall power level. 

Flip and hold the “Meter Preview” switch on the front of the power conditioner. Wait for the voltage reading on 

the front meter to level out (5-10 seconds.) In North America power output can be considered “normal” between 

114 and 126 volts. If the meter reads higher or lower than these values then do not turn the system on. Consult 

your building maintenance support to troubleshoot power level issue. 
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Step 4: Power up components in 

order  

Turn on the components of the digitization system in the following order waiting for each to fully power up before 

continuing. 

1. Power conditioner (wait 5-10 seconds after applying power.) 

2. Tape deck (no wait time) 

3. Power up laptop computer. WAIT until laptop has booted fully before proceeding. Note: laptop supplies 

power to MBOX digitization unit when laptop is on. 

4. Left and right speakers (no wait time.) 

Step 5: Set volume knobs to starting levels 

 Set speaker volume to midpoint (White dot on knob pointing directly upward.) 

 Set MBOX headphone volume to midpoint (Notch on knob pointing directly 

upward.) 

 Set MBOX speaker volume to about a quarter of the max volume. (Notch on knob 

pointing directly leftward.)  

Note: Leave both right and left channel (1 and 2) gains on the lowest setting.  

 

The system is now ready for digitization. 
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D1.3c System Shutdown Guide 
Electronic devices can output a power spike when those devices are turned on or off. The system shutdown is 

processed in order to prevent power spikes from affecting other components. For this reason devices that receive 

outputs from other devices are generally powered off before the sending device. 

Step 1. Set all volume knobs to lowest setting. 
Check the volume settings on the following components and make sure they are set to the lowest settings (full 

counter-clockwise, order not important.) 

 All MBOX knobs (Channel 1 & 2, Headphone volume, Speaker 

volume.)  

Left Speaker   

 Right Speaker 

 
Step 2. Power down speakers 
Flip the power switch on the back of each speaker (order not important.) 
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Step 3. Shut down laptop computer and MBOX unit 

1. Make sure that all files are saved and all applications are closed. 

2. Click on the start button and select shutdown (allow computer to fully turn off.) As the laptop supplies 

power to the MBOX unit through the USB connection, the MBOX will turn off as 

well.  

Step 4. Turn off cassette player 

If cassette player is ON then press power button to turn it 

off.

 

Step 5. Turn off power distributor/conditioner. 
After all other components are turned off, flip the power switch on the SP4X4 power conditioner to OFF. 

 

NOTE: The cassette player can be turned on or off at any 

time, provided that the MBOX input GAINS are turned 

down beforehand. 
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Summary: 

This guide is a step by step manual which should enable the reader to digitize an audio cassette tape. Before 

employing this guide project parameters should have already been established and workflow processes 

should have been completed.  Ideally, hands-on training and practice time should have been provided for 

the person performing digitization. 

D1.4   Digitization Guide – Cassette Audio Project Parameters:  

Preparing for Digitization  
Prior to digitization please ensure that the following parameters have been established for the project: 

 In order to track which tapes have been digitized each tape should have a unique identifier (or serial 
number) assigned to it. This number is also needed to track tapes in the condition assessment process, 
which should be performed before digitization. 

 Criteria for selecting which tapes will be digitized should be established. 

 Naming convention for digital files should be in place (method for giving names to the digital files 
created.)  

 Folder structure for digitized files (where files will be stored at various parts of the process.) 

 The bitrate and bit-depth values for digital audio files should be decided upon (quality settings of 
preservation copies of digital audio.) 

 Workflow for documentation, tracking and quality monitoring should be established. 

 Policy regarding what “editing” of the audio capture is permissible prior to saving the Preservation Master 
audio file (ie remove long periods of silence or adjust volume.) 

 Establish what metadata will be embedded into the preservation audio files and have that information at 
hand.  For example information relating to any previous identifiers  a tape may have had is good to keep 
with the digital files, exact text for source institution (i.e. “UBC Museum of Anthropology” and 
information regarding equipment used in digitization.  

 Digital Storage for working, and preservation should be purchased and on hand. 

 Secure, temporary storage space for keeping tapes safe while being processed may be required. 
 

 

Training: 
Skills to be acquired prior to digitization. 

 Care and handling of magnetic media.  

 Cassette player head and tape path cleaning 

 Basic computer skills 

 Working knowledge of audio recording terminology 

 Understanding of documentation needs and required workflow 

 If technician hasn’t received hands-on training then reading through this entire section of the manual, 
familiarize oneself with all processes of digitization, is recommended before starting. 
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Before digitization 
NOTE: Ensure that work environment is clean of dust and clear of devices, which could cause 
electromagnetic interference (i.e. cellular telephones or other transmitting devices.) 

Digitizing the audio tape  

(Creating digital preservation Master files of your audio) 

Step 1. Collect resources needed for digitization session. 
Collect and review the following items for digitization of current cassette: 

1. Cassette tape 

2. Completed condition assessment form for the cassette tape 

3. New digitization log form Appendix D1.3   

Step 2. Start Digitization Log. 
Record tracking information on Digitization Log 

1. Tape identification number 

2. Name of digitization technician 

3. Current date 

4. Verify encoding type – check box  

Step 3. Physically Compare Tape to Existing Documentation 
1. Visually compare cassette tape and its Condition Assessment report to ensure accuracy of the condition 

assessment. Check off completion of this comparison on the Digitization Log and document any 
discrepancies in the notes box. If there is material difference between the information in the Condition 
Assessment and the physical tape then abort the digitization process and flag the tape to have another 
condition assessment performed. 

Step 4. Examine Tape Player for Dirt or Tape Residue 
 
Use a flashlight to closely examine the cassette player tape path. Ensure that it is clean and free from 
deposits and debris. Metal surfaces and playback head should be shiny and reflective. If any dark deposits 
are noticed then clean the surface gently with a cotton-swab and head cleaner according to the 202mkv 
manual (Available in PDF or in manual appendix.) 

Step 5: Insert cassette tape into player 
1. Gently turn cassette spindle in to take up any slack in the cassette tape. 

2. Press eject button on left side of cassette player to open the 

cassette door.  

3. Insert tape into the exposed cassette well. 

4. Push on the top-right corner of the well 

 door to load the cassette for playback. 
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Step 6: Determine DOLBY B Noise-Reduction setting for cassette playback 

2. Examine the condition assessment form to see if labels indicate that Dolby B noise-reduction was 

employed in the original cassette audio recording. If noise-reduction is indicated then quickly verify by 

scanning the cassette case and labels.  

 If Dolby B noise-reduction is indicated as having been employed 

during recording then playback a portion of the cassette 

recording, while toggling the DOLBY NR switch. If there is an 

apparent increase in the fidelity of the played signal when the 

DOLBY switch is ON, then set the DOLBY switch to ON. Switch is 

located below cassette door 2. 

 If there is a lowering on tape noise (hiss) but the audio signal 

sounds like it has lost high frequency response when the DOLBY switch is ON then set the switch 

to OFF. 

3. In all other cases set Dolby B noise-reduction to OFF 

4. Record setting of DOLBY NR on digitization log 

 

Step 7: Setup Audacity for audio recording (capture) 

1. Double-click on Audacity icon to run program. 

An Audacity “Welcome Screen” may be displayed. This screen has links to the 

Audacity website and help files. If you don’t want it to load when Audacity starts 

then check the box marked “Don’t show this again at startup.”  Click “OK” to 

close the 

welcome 

screen. 

   

 

 

 

Note: The cassette player unit used for this manual only has Dolby B functionality. There 

are various other types of noise-reduction that have been used for cassette recording. If 

the label of a tape or case clearly indicates the use of another type of noise-reduction, then 

it would be optimal to digitize the tape using a player with that particular functionality. 

If a tape that has been recorded with a type of noise-reduction but is played back without 

that noise-reduction enabled, then the audio will have a slightly different equalization (ie: 

bass/treble settings) than it was recorded with.  
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2. Set the sample rate and bit depth of your recording project to Preservation Master quality settings.  

a. Press Ctrl-P to open the “Preferences” menu. 

b. Click on the menu item “Quality” 

c. In the options under the “Sampling” heading choose: 

i. “Default Sample Rate  96,000 Hz 

ii. Default Sample Format  24-bit 

d. Ensure that all other values match the default values of the image below (unless they have been 

intentionally changed by a knowledgeable technician.) 

e.  Hit “OK” once you are finished changing the settings. 

 

3. Ensure that the input and output are set to “Avid Mbox” and that audio channel(s) is set to “2 (Stereo.) “ 
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4. Turn on “Input monitoring” in Audacity to visually measure the strength of the audio signal being sent to 

the MBOX digitizer. Click on the small triangle beside the microphone image at the top-middle of 

Audacity.  Select (click) “Start Monitoring.”  

 
 

 

Step 8: Play a Sample of the Tape to Set the GAIN (amplification) Levels on MBOX 

Unit and Record (write down) Output Strength of Cassette Recording. 
 

When using a digitized audio file, it can sometimes be helpful to know if the original tape was recorded at a very 

low or very high level. When input levels are set too low, a recording will generally have a lot of system noise 

(hiss.)  Recordings where input levels are to high will often have problems due to clipping (see appendix.)  

1. Plug headphones into cassette deck. 

2. Turn the GAIN knobs of the MBOX unit counter clockwise until they are at the lowest setting. This is a 

good practice to prevent damage to the MBOX, 

the speakers or the headphones. Such damage is 

very unlikely unless volume of the headphone or 

speakers is set very high and there is a very loud 

sound recorded on the tape. 

3. Rewind the cassette to the beginning of the tape. 

  

4. Press the “play forward button” for tape-well 

#1(left) on the cassette player. 
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5. Allow tape to play for long enough to hear a good sampling of the recording. Usually a minute or two will 

do but sometimes it might take longer if there is a period of silence or an introduction at the start of the 

tape. It is best to listen until different participants have spoken in case some people have louder voices or 

are closer to the microphone than others. Listen to the tape and watch the “output level meter” on the 

cassette deck to see how high the signal gets.  

 

6. Based on the highest signal level observed, assign a “level category” from the following list and circle that 

value on the “Audio Cassette Digitization Log” form. 

 

a. None.  No signal or faint noise/hiss 

b. Very Low Signal is apparent but does not exceed 25% on the meter 

c. Low  Highest signal level is between 25% and 50% on the meter. 

d. Normal  Highest signal level is between 50% and 75% on the meter. 

e. High  Highest signal level exceeds 75% of meter.  

 
 

7. Ensure that the MBOX GAIN knobs are in the pulled-out position. Keep them in this position throughout 

the entire process. 

  
8. Turn the GAIN knobs of the MBOX unit clockwise until the highest signal level registers at about the 75% 

mark on the Audacity signal monitors. If the signal is already in the 75% (Normal) range, you will still need 

to set the gain level. You will likely be unable to do so on the first try. However, you should now be 

listening to the same ten seconds on repeat and will be able to listen to it as many times as needed. 

9. Press STOP on the cassette player.  

 

 

 

NOTE: If partway through the digitization process the signal level changes drastically, adjust input gains as 

according to step 8 and restart the digitization process. 
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Step 9: Capturing the audio signal. 
1. If you are using headphones, you may now unplug them from the cassette player and plug them into the 

MBox unit instead. This transfer will allow you to control the volume of the headphones using the MBox. 

2. Start a new file in Audacity by clicking File>New. 

3. Rewind the tape. 

4. Press record in Audacity. 

 
 

5. Press play on the cassette deck.   

  

6. As the tape is playing, note any mechanical noises in the 
digitization log including: 
 
• Any abnormal noises (playback unit.) 
• Tape binding on guides 

 Clicking 

 Grinding 

 Squealing 
 
Record any incidental noises such as a cough or setting down of a coffee mug that might cause the signal 
to clip, and note abnormal signal noises including: 
 
• Clicks 
• Static 
• Change in frequency 

 Change in input level 

 Clipping 
 
Note existence of transients and general signal quality.  
 
Record any changes in content that occurs during the 
recording, for example: 
 

 Multiple recording sessions on one tape 
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7. Allow the tape to play through until the very end, regardless of whether there is an extended silence near 
the end of the tape or not. 

8. Press stop button in Audacity to end the digital recording after five seconds of silence.  
9. In the digitization log, record the duration of the resulting file. 

 

Step 10: Remove silence from the recording. 
1. Select the portion of silence at the beginning of the audio recording. To highlight, left-click (and hold the 

button) on the waveform 3-5 seconds before the recorded signal begins, then drag the cursor leftward to 

the beginning of the audio window. Repeat process to remove silence from the end of the recording, 

ensuring at least 3-5 seconds of silence remains.  

 

2. Record in the digitization log the duration that 

you have trimmed off the beginning of the 

recording, and the final duration of the file. For 

consistency, record the time removed as: 

hh:mm:ss 

  Ensure that the “selection start” 

counter reads all zeroes as shown 

above. 

 In the second counter selecting “end” 

or “length” should both display the 

same value 24 seconds is shown in the 

example above.) 

3. Hit the “delete” key on your keyboard to remove the unwanted silence. The resulting audio waveform is 

shown to the right. 

 

NOTE: 

You may trim long areas of silence at the beginning 

or end of a digitization session (digital audio) even if 

it is the Preservation Master as long as you write-

down how much silence was trimmed. This 

documentation ensures that it is easy to know which 

part of a tape the digital audio file represents.  

NOTE: 
The audio file will not be saved until a later step in the digitization process. If Audacity is closed at this 
point then the captured audio data will be lost. The cassette would then require re-digitization. 
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Step 11: Save the file. 
1. Verify that audio data has been sampled at 96,000 Hz by 

examining the value in the “Project Rate” box in the bottom 

right of the Audacity window. 

 

2. Click File>Export File. 

 

3. Select “Other uncompressed files” from the “Save as Type” 

dropdown menu  

 

 

4. Click options. Select “WAV (Microsoft)” as the Header and “Signed 24 bit PCM” as the encoding.  

 

5. Select “capture’ folder of your working drive as your 

destination for saving. 

6. Enter the name of the Preservation Master file to be saved 

according to the pre-determined naming convention. Only 

enter the characters of the name and not the wav extension 

(cc_0001_a is used in the example below)  

7. Click the “Save” button. 

8. A Metadata box will appear; do not insert anything into this 

box unless instructed to do so by your project manager.  

Otherwise, close the box and move on to Step 12 to enter 

your metadata.   

You may close Audacity. However, when you close Audacity a 

window will appear asking whether or not you wish to “save changes 

before closing?” This prompt is asking if we would like to save an 

Audacity project file, not the digital audio file (Preservation Master) 

which is already saved, click “no.”  
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Step 12: Apply Embedded Metadata and Save as Broadcast Wave 

 

1. Double-click “BWF MetaEdit” icon to start the application.  

 

2. Select File -> Open File from the menu.  

 

3. Browse to the WAV audio file that was saved from Audacity 

(cc_0001_a.wav in this example) 

 

4. Click “open.” BWF MetaEdit will open the file and extract technical information from the file into the 

appropriate metadata field. Here you can verify the digitization standards such as Sample Rate. The 

“Rules” you defined in the Planning section of the manual will be applied here and can be changed by 

selecting the “rules” tab in preferences. 

5. In the “Tech” metadata, MD5Stored is the 

checksum. Information will not be visible 

the first time the file is opened and not 

until the checksum is run. To do this, 

under “Options” and “Preferences” select 

the “MD5” tab and select the top three 

options: Generate, Verify and Embed MD5 for audio data. The application will automatically generate a 

checksum for the audio data within the file. The field MD5Stored field should turn green to signify the 

successful test of the checksum as illustrated below. 

 

NOTE:  

If you open a file that already has a checksum 

embedded then BWF MetaEdit will automatically test 

the previously generated checksum against the audio 

data. On large files this can take several minutes. If the 

MD5Stored field turns green in this case then there has 

been no corruption of the audio data since the 

checksum was made. 
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6. Click on the “Core” button on the left pane of BWF MetaEdit to change views to “Core” metadata. 

 

7. Double-click in the “Originator” field to open a text entry box. 

 Enter the name of your organization and click “OK” 

 

 

8. Double-click in the “OriginatorReference” field 

and enter the unique Object ID of the cassette 

tape that is represented by the open audio file 

(cc_0001_a in this example). 

 

9. Click on “Description” and complete the field 

with the original identifier. 

 

10. Under “CodingHistory” describe the hardware 

and software used to create the digital file. 

 

11. Click on the “Save” button on the left pane in order to convert the file to Broadcast Wave and embed the 

appropriate metadata. 

 

12. Copy the resulting file to the “Preservation/Master/” folder on your onsite Archival Master Storage drive. 
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D1.5a Create Access Master Files 
 

Step 1. Open the file in Audacity 

a) Double-click on the Audacity program icon. Wait for Audacity to fully load. Click “ok” to dismiss “Welcome 
to Audacity screen if it pops up.  

 
 

b) Click on the “file” tab and then select “open” (or click control-o.) 
c) Browse to the current audio file. Click on it to select it and then click on the “Open” button to open it. 

 
 

 
At this point Audacity will present a warning prompt, asking whether to “Make a copy of the file…” or to 
“Read the file directly…” Select “Read the 
file directly…” and press OK. The file should 
open and the waveform of the audio should 
display in the Audacity editing window.   
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Step 2. Adjust your viewing window to best see the waveform 

a) Maximize the Audacity application window (if not already maximized.) 
b) Left click and hold the bottom of the audio file window (cursor becomes vertical line with arrows at top 

and bottom.) Drag the bottom edge of the window downward to the bottom of the Audacity program 
window. Pressing control-F on the keyboard can also perform this. 

 

 
 

Step 3. Reduce the level of high transient noises if necessary and efficient. 

a. Visually scan the waveform looking 
for very tall, very thin peaks.  

b. If there are many (more than ten) of 
these peaks then it will not be time 
efficient to manually decrease their 
levels. Go to step 5 below. 

c. Click on the small triangle beside the 
audio filename to open the drop 
drown menu for that track. Select 
“Split stereo track.”  

 
Note: This option sets Audacity to edit the tracks separately so that peaks can be reduced without 
affecting the audio levels of the other track. 
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d. Roughly highlight the first transient peak that you want to reduce. 
e. Click on the “Zoom to 

selection” button on 
the toolbar.  

f. Click on the small 
triangle beside the 
audio filename to open 
the drop drown menu 
for that track. Select 
“waveform (db)” (not 
“waveform”)  
 

 
 

g. Determine level that peaks should be reduced to. Look 
at the height of the peaks surrounding the transient. 
Make a note of the corresponding number on the 
decibel meter to the left. In the example shown below 
that level would be -12 db. 
 
 
 
 
 
 
 
 
 

h. Highlight the transient peak more accurately 
(waveform db view) 

Note: Examining the waveform on the 

decibel (db) scale is required in order to 

determine a target db level for 

transients. Transient peaks are not as 

pronounced in this view. It may be 

easier to select the transients if the view 

is switched back to simple waveform 

after determining the target level. 
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i. Select “Effect -> Amplify” from 

the Audacity menu.   
  
  
  
 

j. In the box beside “New peak 
amplitude” enter the decibel 
level recorded in step 4f (In this 
example the value is -12)  

 

k. Click “OK”  
l. Repeat Step 4 until there are no more transient peaks, which are much louder than the surrounding 

audio.  
Step 4. Normalize the audio (Amplify the audio signal as much as possible without clipping.) 

a) Choose effects “normalize.  
b) Select “remove any DC offset” 
c) Select “normalize maximum 

amplitude to.” Enter 0.0(zero) into 
the data entry box. 
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d) Select “normalize stereo channels independently”  
e) click “OK.”  
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Note: If the highest audio levels are already close to, 

or at, the maximum level (0 db) then there will be 

little or no amplification to the audio signal. 
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Step 5. Save the final Access Master 

a) Click on “File->Export” 
b) Browse to “Access_master” folder 
c) Ensure filename is correct. 
d) Select “other uncompressed files” 
e) Click on the “options” button. 
f) Select “(WAV)Microsoft” and “24bit signed PCM.” Click 

“OK” 
g) Click “Save” to write save Access Master file. Note: this 

process will over-write the digitized audio file.   
 

 
h) A metadata entry box will pop up. Enter appropriate metadata and click 

“OK”  
i) A window will pop with a warning that the filename already exists in that folder. Click “Yes” to overwrite 

the file. 
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Step 6. Apply appropriate metadata to the access master file. 

a. Double-click on the BWF MetaEdit icon to launch the application.  
b.  Press control-F to bring up the open file box. Browse to the current file and click “Open.” 

  
 

c. Enter metadata and ensure that checksum has been created/embedded/tested. 
 

 

d. Click on the “Save button to save file the 
file as a broadcast wave with metadata 
and checksum embedded.  

Step 7. Set file status to “Access Master Created.” 

Open tracking spreadsheet and type “create access 

copy” into the “next step” field for the current media 

item. 
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D1.5b CREATING AN MP3 ACCESS COPY OF AUDIO FILES USING AUDACITY 2.0  
1. Confirm that standard settings are as required 

2. Open the access master version (.wav) of the audio file 

3. Select File\Export 

4. Choose a destination folder for the MP3 file  

5. Select “Save a type” =MP3 

6. Name the file in accordance with established criteria for the project  

7. Open “Options” and confirm:  

 Bit Rate Mode:  Constant 

 Quality:  256 Kbps 

 Channel mode:  Joint Stereo 

8. Save file to destination folder  

9. When “Edit Metadata” box appears 

 Confirm that any information that appears (inherited from the access master or standard inputs from 

saved template) is correct  

 Add any other information that is required (from media tracking spreadsheet or other relevant source)  

10. Press “OK” 

11 Change sample rate to 44100 

12. After the file is created and completed you will be asked if you want to save the open file. Do not save the file 

unless you want to create an Audacity project.  
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D1.6 Audio Cassette Special Processing Guide 

SUMMARY 

Most audio cassettes are playable in their current condition. This guide contains procedures for fixing cassette 

tapes which are not playable due to physical issues with the cassette shell or tape damage. Addressing cassette 

tapes which have been contaminated with mould or another substance, or tapes which are chemically 

deteriorated, are not covered in this guide. Tapes which have problems not addressed in this manual should be set 

aside and external advice should be sought. Such cassette tapes can be repaired and digitized with external help, 

repaired and digitized by external contractors, or deemed not worth the expense of repair/digitization. 

Examine the condition assessment report (form) for the media item at hand. Ensure that special processing is 

required and appropriate. For all procedures in this section use a blank Special Processing Form (Appendix D1.4) to 

record what procedures were performed and what the results were. 

 

REPLACE CASSETTE SHELL 

Tools, supplies and resources: 

 Media item 

 Media item condition assessment report 

 Blank special processing form 

 New empty cassette shell 

 Hobby knife (possibly) 

 Plastic tweezers 

 Small Phillips screwdriver 

 Pencil 

 Clean hands or rubber/cotton gloves 

 

1. Record tracking info and procedure type on “special processing form” 

Record tracking info and check the “remove damaged tape section” box on the Special Processing Form. 

 

NOTE: Please ensure that you wear gloves or clean your hands well 

when handling media. Also ensure that your work area is clean, 

clear and well lit for all procedures in this section. 
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2. Open new shell 

a. Place shell on work surface as shown with screws exposed  

b. Remove all screws 

 

 

c. Carefully separate the upper half of the shell from lower half (make sure that all small parts stay 

in position within the lower half of the shell.) 

 
 

 
 

NOTE: Not all cassette shells contain the exact same parts and small 

parts can easily become separated from the shell. If you are unsure of 

where each part should be situated then it is wise to take pictures of 

the shell for reference. 
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3. Open damaged shell. 

a. Place cassette on work surface with screws exposed. 

 If the damaged shell is glued together and does not have screws then it must be separated, 

by cutting through the glue at the seam where the two halves meet. There are no safe 

procedures for this process at this time. Attempting this procedure with a hobby knife is 

dangerous to the technician as the blade can easily slip off of the cassette shell. Using a 

power rotary cutter presents a danger to damaging the magnetic media directly and would 

introduce a significant amount of sharp particulates that may stick to the tape surface. The 

development of safe procedures for opening glued cassette shells is a recommended area 

for further development of this manual. 

b. Remove all screws. 

 
 

c. If there are labels, which overlap both halves of the shell, then use a hobby knife to 

score the label along the seam between the halves (all labels should be documented by this 

point.) 

  
d. Carefully separate the upper half of the shell from lower half (make sure that the tape 

reels and all small parts stay in position within the lower half of the shell).  
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4. Move the old and new shells close together 

 
 

5. Move the tape reels to the new shell. 

a. Carefully pick up the cassette reel that is closest to the new shell (Be careful to keep the tape 

from unwinding due to gravity.) 

 

b. Gently move the reel toward the same position on the new shell, unwinding the tape as it 

moves . 

 If the tape layers stick together then place the tape back into its original position 

and reassemble the tape securing the screws loosely. Do not try to move the tape 

to the new shell - proceed to step 9. 

c. Place reel into its position in the lower half of the new shell. Allow the slack tape to gently lie 

on the work surface. 
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d. Gently move the second reel from the old shell to the new shell. 

e. Place the lower half of the old shell aside. 

 

6. Thread the tape through the tape path and take up the slack. 

a. Working from one side, insert the tape into the path according to the directions given with 

the new cassette shells.   

b. By hand, gently turn one of the reels to take up the tape slack (do not allow the tape to snag 

on anything during this process.)  
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7. Join the halves of the new shell and secure them together. 

 

a. Gently place the upper half of the new shell onto the lower half (be sure not to allow the 

tape to be pinched between the shell halves.) 

b. Insert a screw into the center screw hole of the new shell. Loosely secure the screw and test 

the tape movement by winding the tape in both directions with a pencil.  If the tape does 

not move smoothly then loosen the screw and make sure that the reels are sitting properly 

on the shell hubs, the tape is threaded properly and the tape isn’t pinched between shell 

halves. Repeat until tape moves smoothly – repeat entire procedure with a new shell if 

necessary. 

c. Insert the remaining screws and tighten. 

8. Mark new cassette shell label with media ID# for tracking.  

9. Record the outcome of the procedure on the Special Processing Form. 

a. Successful/Not successful (what further work needed?) 

b. If the tape was not repairable, but might be by somebody with more experience then set the 

tape safely aside and enter “no” into the digitize field in the media tracking spreadsheet. 

Record the issues preventing digitization in the notes field of the media tracking 

spreadsheet. 

c. If no more special processing is required then mark the special_processing_completed  field 

as yes in the media tracking  spreadsheet. 

10. Attach the special processing form to the condition assessment form and file them. 

11. Return the tape to its proper storage location. 

REMOVE DAMAGED SECTION OF TAPE 

Tools, supplies and resources: 

 Cassette tape to be repaired 

 Blank Cassette Tape 

 Completed Condition assessment report 

 Blank special processing form 

 Razor blade (or hobby knife) 

 Plastic tweezers (or any tool that can gently pull the tape out and away from the shell.) 

 Tool for winding tape (any tool that can gently engage the tape spindles and turn them 

eg. Pencil.) 

 Ruler 

 Splicing block 

 Splicing tape 
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1. Record tracking info and procedure type on “special processing form” 

Record tracking info and check the “remove damaged tape section” box on the Special 

Processing Form. 

2. Find damaged section of tape. 

a. If tape is damaged but not broken then use a pencil or other tool to gently wind the tape 

within the cassette shell until the damaged section is visible. Go to step 3. 

 
b. If the tape is broken but the ends are accessible then go to step 3. 

 
c. If the tape is broken and one or both ends are retracted inside the cassette shell then follow 

Step 3 from the “replace cassette shell” procedures below to open the cassette shell 

exposing the reels.  

Once the cassette shell is open and the reels are exposed… 

i. Carefully unwind a short section of tape from each reel.  

ii. Thread each side through the proper tape path and expose a section through the 

tape head slot.  

iii. Close the cassette shell according to the directions in the “replace cassette shell” 

procedures. 
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Pull the damaged section of tape out from the cassette shell 

Access the tape from the location immediately beside the foam pad. Pry outward taking care not 

to grip or damage the foam pad while pulling on the tape.  If possible, only make contact with the 

damaged section of tape so as to avoid damaging normal, playable tape. Expose about 8” of 

undamaged tape at each end of the damaged section. 

3. Remove the damaged section of tape 

a. Place the tape into the splicing block with the magnetic oxide layer downward; this is the 

side of the tape that faces outward from the reel. Position the border of the damaged and 

non-damaged tape over the 90 degree cutting slot. With a finger and thumb from one hand, 

press lightly on the tape on either side of the cutting slot.  Use the razor blade to cut the 

tape at this position. Place the undamaged tape end safely aside.  

 

b. Slide the damaged tape end in the splicing block track to the other 

end of the damaged section. Cut the tape separating the damaged tape from 

the cassette reels. Set the undamaged tape end safely aside.  Measure the 

removed section of tape and record the length on the Special Processing form. 

4. Cut 6” of blank (unrecorded) tape to separate 

undamaged tape ends. 

Use the razor and 90 degree slot of the 

splicing block to cut a 6” section from the 

blank cassette tape (make sure that there 

is a clean 90 degree cut on each end of 

the tape.) 

5.  Attach blank tape section between the undamaged tape ends 

a. Place one undamaged tape end onto the long 

flat section of the splicing block track (oxide 

layer down.) Place the section of blank tape 

onto the splicing block so that one end buts up 

against the undamaged tape end. 
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b. Cut off a small piece of splicing tape (approx. 

1.5 cm.) Carefully place the tape lightly over 

the leader and tape ends so that the splicing 

tape does not overhang the tape or leader 

sides. If the tape is wrongly positioned to start 

with gently pull it from the leader/tape 

surface and try again. Once the tape is 

properly positioned press it firmly and rub it 

with a fingernail to remove any air bubbles. 

 
c. Repeat the previous two steps for the other side of the blank tape section and other 

undamaged tape end (Pay close attention to ensure that there are no twists in the tape 

before attaching these ends.) 

 
 

6. Use a pencil (or other tool) to gently wind the repaired tape and leader into the cassette shell. 

7. Use the pencil to test the tape travel in each direction (pay attention to the point where the splicing 

tape interacts with the adjacent layer.) If the splicing 

tape sticks to an adjacent layer then remove repeat 

that splice with a new piece of tape. 

8. Record the outcome of the procedure on the Special 

Processing Form. 

a. Successful/Not successful (what further work 

needed?) 

b. If the tape was not repairable, but might be 

by somebody with more experience then set 

the tape safely aside and enter “no” into the digitization field in the media tracking 

spreadsheet. Record the issues preventing digitization in the notes field of the media 

tracking spreadsheet. 

c. If no more special processing is required then mark the special_processing_completed  field 

as yes in the media tracking  spreadsheet. 

9. Attach the special processing form to the condition assessment form and file them. 

10. Return the tape to its proper storage location. 
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REPLACING METAL STRIP WITH FOAM PAD 

If a foam pad is missing or glued into the wrong position, and the cassette shell can be easily opened then you 

should try to replace the metal strip complete with foam pad. 

Tools, supplies and resources: 

 Media item 

 Media item condition assessment report 

 Blank special processing form 

 New metal strip with foam pad (from new shell or from donor shell) 

 Tool for winding tape (any tool that can gently engage the tape spindles and turn them 

eg. Pencil.) 

 

1. Record tracking info and procedure type on “special processing form” 

Record tracking info and check the “Replace foam pad” box on the Special Processing Form. 

2. Follow Step 3 from the “replace cassette shell” procedures above to open the cassette shell. 

3. Use tweezers to carefully lift the metal strip out of the slots that hold it in place. 

4. Set the new metal strip (with foam pad) into the retention slots. 

If the strip does not fit properly then go to Step 4 of the “Replace Cassette Shell” procedures below 

and continue replacing the entire cassette shell. 

5. If the new metal strip fits the existing shell properly then proceed from Step 7 of the “Replace 

Cassette Shell” procedures below to reassemble the two halves of the cassette shell. 

6. Record the outcome of the procedure on the Special Processing Form. 

a. Successful/Not successful (what further work needed?) 

b. If the tape was not repairable, but might be by somebody with more experience then set the 

tape safely aside and enter “no” into the digitize field in the media tracking spreadsheet. 

Record the issues preventing digitization in the notes field of the media tracking 

spreadsheet. 

c. If no more special processing is required then mark the special_processing_completed  field 

as yes in the media tracking  spreadsheet. 

7. Attach the special processing form to the condition assessment form and file them. 

8. Return the tape to its proper storage location. 
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REPLACING OR REATTACHING FOAM PAD 

 

Replacing or Reattaching Foam Pad 

If a foam pad has come free from the metal strip that it was glued to then it may be glued back into place (the 

above process of replacing the metal strip with the foam pad is generally preferable to reattaching the pad).  

 

Tools, supplies and resources: 

 Media item 

 Media item condition assessment report 

 Blank special processing form 

 Plastic tweezers 

 Glue 

 New foam pad or existing foam pad if in useable condition. 

 Tool for winding tape (any tool that can gently engage the tape spindles and turn them eg. 

Pencil.) 

 

1. Record tracking info and procedure type on “special processing form” 

Record tracking info and check the “Replace foam pad” box on the Special Processing Form. 

NOTE: It is sometimes simpler to replace the foam pad complete with the metal strip that it is mounted on, 

or to replace the entire cassette shell, than to remove a badly positioned pad and glue a new pad in its place.  

Removing an existing foam pad can bend the metal strip causing the pad to apply uneven pressure to the 

tape. It is very difficult to open cassette shells that are glued shut (not affixed by screws.) If the cassette that 

you are working with is glued then make every effort to replace the pad without having to open the shell. 

Shells that are glued closed, are usually broken in the process of opening, and the shell must be replaced in 

almost all instances that they are opened. 
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2. Pull the section of tape out from the cassette shell exposing foam pad mount location. 

Use plastic tweezers to gently pull the tape away from the shell allowing for access to the metal strip. 

 

Disregard foam pad in left illustration. 

3. Ready the foam pad mount surface for gluing new pad 

Using a cue tip dipped in isopropyl alcohol, clean the surface where the foam pad will be mounted. 

Allow 5 minutes to dry before proceeding to the next step. 

4. Glue foam pad into position 

Read instructions for the application of the 

glue that is to be used. Apply glue as instructed 

to proper side of the foam pad (either large 

flat surface.) Carefully glue the foam pad into 

its position within the shell.  

5. Retract tape loosely  into the cassette shell 

Use a pencil to gently wind the tape into the 

shell. 

6. Allow glue to set. 

a. Place the tape into its case and set it so that the foam pad is facing up. This allows gravity to hold the 

foam pad in place while the glue sets. Allow tape to sit for length of time proscribed by the 

instructions for the glue used. 

b. When the glue has set, test the bond by gently tugging on the foam pad with the plastic tweezers. If 

pad does not seem to be held firmly in place then remove the pad and repeat the procedures above 

taking care to clean the surface and use the proper amount of glue and allow for enough curing time. 

If the pad is still not affixed properly then try using different glue or replace the entire shell. 

7. Record the outcome of the procedure on the Special Processing Form. 

a. Successful/Not successful (what further work needed?) 

b. If the tape was not repairable, but might be by somebody with more experience then set the tape 

safely aside and enter “no” into the digitize field in the media tracking spreadsheet. Record the issues 

preventing digitization in the notes field of the media tracking spreadsheet. 

c. If no more special processing is required then mark the special_processing_completed  field as yes in 

the media tracking  spreadsheet. 

8. Attach the special processing form to the condition assessment form and file them. 

9. Return the tape to its proper storage location. 
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Appendices 
 

Appendix D1.1 a: File naming: cassette audio file examples 

Option One: For an audio cassette collection that already have unique identifiers that could be used for filenames 
(e.g. do not violate file naming rules such as including spaces or special characters, or are not too long), these can 
be used as prefixes. Their advantage is in providing a consistent link between the analogue physical media that has 
been digitized and the digitized file.  Consider transforming existing identifiers by changing capitals to lowercase 
and filling spaces with hyphens or underlines.  In order to manage the masters, access masters, access copies and 
sub-copies, consider the suggestion in the table below for a suffix structure that distinguishes the type of file and 
its relationship to different formats and versions.  Always use the three letter format code following a period (as in 
“.wav”) in all file naming activities.  

Option Two: For a collection without an existing numbering system the following represents another way of 
naming, or a project code or date prefix could be used (e.g. 2012_####).  

File type File structure  Example Comments  

master cc_####_a.wav cc_0025_a.wav 
cc_0025_b.wav 

“cc” stands for compact cassette  
“####” is a zero filled number which can 
accommodate 9,999 cassettes 
“a” or “b” represents side a or side b  
 “wav” indicates the format for a master 
recording as either a lossless wave or 
broadcast wave format without additional 
processing 

access 
master 

cc_####_am-a.wav 
 

cc_0025_am-a.wav 
cc_0025_am-b.wav 

As above  
“am” - access master is the complete side 
a or b  
Processing for noise reduction and other 
manipulations may be applied 

Access copy cc_####_ac-a.mp3 cc_0025_ac-a.mp3 As above 
“ac” – access copy is the complete side a 
or b.  
File format is dependent on access 
requirements such as player or streaming 
options 

access sub-
copy  

cc_####_ac-a_001.mp3 cc_0025_ac-a_001.mp3 As above  
Sub sections of the full recording may be 
created “_001” indicates the numbered 
clip or track (portion) of the tape

6
 

For additional information on file naming for audio files see Sound Directions Section 3.2.3 on local file naming for 
more options for naming digital audio files.  See also Section B5 of this document for file naming conventions. 

                                                                 

6 Time codes, versions and sub-titles may be recorded in metadata fields to indicate the portion of the master recording that is included  

http://www.dlib.indiana.edu/projects/sounddirections/papersPresent/index.shtml
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Appendix D1.1b: Collection inventory template  

# Identifier 
number 
range by 
group 

Count 
by 
group 

Formats  Lengths 
(duration)  

Collection/ 
Project / 
description  

Date 
range  

Rights / 
ownership  

Comments  

1         
2         
3         
4         
5         
6         
7         
8         
9         

10         
11         
12         
13         
14         
15         
16         
17         
18         
19         
20         

         
Totals         
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Appendix D1. 1c: Emerging metadata standards for digital audio files  

OVERVIEW  

There are several recently released schemas
7
 developed by professional communities or organizations such as 

broadcasting that can be used to describe audio files.  In late 2011 the Audio Engineering Society finalized AES60-

2011: AES standard for audio metadata – Core audio metadata.  A purpose of this metadata structure is to 

influence manufacturers in the audio industry to develop a standard data structure and terminology that follows 

established guidelines for metadata construction.  It is closely modelled on the EBUCore metadata specifications 

(developed by European broadcasters to help in sharing audio files) and on the Dublin Core metadata standard.  

The majority of the fields in the following proposed standards are not developed specifically for tracking an audio 

digitization project that is focused on creating preservation files.  However, these schemas are worth reviewing if 

you are planning to expand the project by adding descriptive or rights management fields, and especially if you 

plan to share files with external users.  

 

AUDIO STANDARDS AND BEST PRACTICES 

1. AES60-2011: AES standard for audio metadata – Core audio metadata.  

Available from http://www.aes.org/publications/standards/ ($50 USD) 

This is very similar to the following EBU Tech 3293 document.  

2. The EBUCore specifications are freely available 

(See: EBU Tech 3293 Specification v.1.5 https://tech.ebu.ch/docs/tech/tech3293v1_5.pdf).  

3. The PBCore standard (see: http://pbcore.org/) is another emerging standard recommended for 

audiovisual metadata for public broadcasting in the US 

4. AudioMD (see: http://www.loc.gov/standards/amdvmd/) schema has been adopted by the US 

government and is based on the Audio Engineering Society AES60-2011 Core audio metadata standard 

and on the Dublin Core.  This standard’s primary purpose is to regularize information for sharing in 

electronic environments, especially for broadcasting.   

5. The International Association of Sound and Audiovisual Archives Guidelines on the Production and 

Preservation of Digital audio Objects (See: http://www.iasa-web.org/tc04/audio-preservation). 

 

RELATED STANDARDS 

In addition to the basic Dublin Core metadata fields, there are other fields and associated standards that have 

been established or are in development.  For example, the Open Language Archives Community (OLAC) uses 

Dublin Core and has expanded and adapted this metadata standard for language.  See http://www.language-

archives.org/ .  Also see the OLAC metadata standard at http://www.language-archives.org/OLAC/metadata.html.   

                                                                 

7 A schema, in this instance, is structured information useful for building a database or for sharing structured information on the Internet. 
Information is broken up into fields (e.g. Date) and paired with one of more value (e.g. 2012-05-02). Rules are applied to how information is 
structured; for dates YYYY-MM-DD.  

http://www.aes.org/publications/standards/
https://tech.ebu.ch/docs/tech/tech3293v1_5.pdf
http://pbcore.org/
http://www.loc.gov/standards/amdvmd/
http://www.iasa-web.org/tc04/audio-preservation
http://www.language-archives.org/
http://www.language-archives.org/
http://www.language-archives.org/OLAC/metadata.html
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Appendix D1.2a: Audio Cassette Container Condition Report  

Container #:       _______________ 

Assessment Date: ______________ 

Digi Tech:     _______________ 

 

Container 

 

Number of Tapes: ________ 

 

Container Type: Plastic, Paper board, other: ________________ 

 

Is the container well supported? Yes / No 

 

Is the container broken or damaged?  Yes / No 

Container Condition Notes: 

 

 

 

 

 

Container Label Notes 

Date Recorded: 

 

Primary Participants: 

 

Label Summary: 
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Appendix D1.2b: Audio Cassette Condition Report  

Tape ID:        _______________ 

Assessment Date:   ______________ 

Project Name:       _______________ 

Locator #:       _______________ 

Digi Tech:       _______________ 

 

Cassette Case 

 
Case Type: Plastic, Paper board, other: ________________ 

Is there hub support?     Yes /  No  

Is the case broken or damaged?  Yes / No 

Cassette Case Label   

Date Recorded: 

Primary Participants: 
 

Label Summary: 
 
 

Final Recommendations 

 Digitization 
 Heightened Monitoring 
 Set aside for special processing 

 Remove damaged section  
 Replace/Reattach foam pad 
 Replace Shell 
 Playback assessment  
 Other:___________ 

 Do not digitize 

Recommendation Notes: 

 

 

 

 

Audio Cassette 

Tape Type Type I   Type II   Type III  Type IV 

Manufacturer / Model:  

Run Time: 
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Biological Contamination: 

Mould:  Yes  / No 

Pest:      Yes   /  No 

Other:   Yes /  No 

Description of Contamination: 

Odour:  Yes  /  No 
 

Description of Odour: 

Liquid Contamination:  
Yes   /  No 
 

Description of Contamination:  

Particulate Contamination:  

 Foreign Objects 
 Dust 
 Particles  
 Oxide Flaking 

 
 Other:_______________ 

Contamination Description: 

Shell Damage:   Yes   /   No Damage Description: 

Tape Deformation:  

 Cinching 
 Cupping 
 Creases 
 Edge Damage  
 Stretching 
 Breakage 
 Gapping or Windowing  
 Other 
 

Description of Deformation  



 92 

Appendix D1.3: AUDIO CASSETTE DIGITIZATION LOG  

Tape ID: ______________ 

Date: _______________ 

Digi Tech: _____________ 

Encoding History  

 Tascam 202 mk Mbox 3rd Gen.; Dell Windows 7, NTFS, Audacity 2.0, BWF MetaEdit 1.1 

 Other 

 

Condition Assessment 

Condition assessment has been completed:               Yes     /     No 

Heightened monitoring required:                               Yes    /      No 

If special processing was required, it has been completed:    Yes     /    No    /  Not Applicable 

Dolby B Noise Reduction     On    / Off  

 

 Default sample rate and format (96,000 Hz, 24-Bit) 

 Other 

 

Capturing the Audio Signal 

Signal Level Category (circle one): 
  None                   Very Low                   Low                    Normal                       High   

 

Abnormal Signal / Mechanical Sound / Content 
Mechanical 
(M), Signal (S) 
or Content (C) 

Condition Start Time End Time 
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Runtimes 

Total Runtime Silence Trimmed Off of the Beginning Final Runtime: 

   

 

File Information 

File Name: 

File Path: 

 

Embedded Metadata 

 Originator Reference (Filename) 
 Description (Original IDs) 
 Originator (Source Institution) 
 Checksum (generated / embedded / verified) 
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Appendix D1.3a: Additional Fields for Digitization Remarks  Tape ID:  ______________ 

 
 

Abnormal Signal / Mechanical Sound / Content 
Mechanical 

(M), Signal (S) 

or Content (C) 

Condition Start Time End Time 
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Appendix D1.4: Special Processing Form 

Digi Tech:     _______________ 

Date:                  _______________ 

Tape ID:       _______________ 

Procedure Type 

 
 Cassette Shell Replacement 

 Damaged Tape Removal 

 Foam Pad Replacement 

 

 

Final Outcome 

 

Special processing was….. Successful / Unsuccessful 

 

 

If unsuccessful, what further work is needed: 

 

  

Special Processing Information 

 

Measurement of Tape Removed:_____________________________________________________ 

 

Manufacturer of Cassette Shell Removed:______________________________________________ 
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Appendix D1.5: Glossary 

 

A/D Converter (Analog to Digital Converter): ADC – A generic term for an analog to digital conversion device. This 

device measures (samples) an analog signal at specific intervals and converts those measurements for output into 

a digital audio file or as a digital stream. An ADAC (Analog to Digital Audio Converter) is a conversion unit specific 

to audio digitization. An ADVC (Analog to Digital Video Converter) is a conversion unit specific to video digitization. 

Amplification: A process that increases the power level (loudness) of an audio signal.  Although amplification 

technically refers to an increase in signal strength, amplification circuits (analog,) or processes (digital,) generally 

will modulate the signal strength either up or down. 

Audio Signal: An electrical signal, which transmits a representation of varying sound pressure as voltage. This signal 

is used to transmit sound from one audio device to another. 

Binder: Top layer of magnetic audiotape, which holds magnetic oxide particles (see Oxide Particles.) 

Bit (Binary Digit): Smallest unit of digital information. A bit only has two values 0 and 1 (on/off.)  

Bit depth: The number of bits used for each sample in a digital media file.  The greater the bit depth used in digital 

media, the greater the potential accuracy of the digital audio. A larger bit depth allows for more numbers that can 

be used to describe the sample. 

Bit Rate: A measure of how much digital information flows in a set amount of time in audio or video media. This 

measure depends upon the bit depth (bits per sample,) and frequency (samples per second.) An increase in either 

bit depth or frequency will increase the bit rate of digital media. Audio or video compression will lower the bitrate 

required for digital media. 

Broadcast Wave Format (BWF/BWAV):  A standard for storing digital audio data, developed by the European 

Broadcasting Union (EBU), which is an expansion of the Microsoft WAV audio standard. The BWF file expands upon 

the metadata embedding capabilities of standard WAV files. BWF files support PCM audio encoding and MPEG-1 

audio encoding. Although the BWF standard allows for compressed audio files, compression should not be used in 

audio preservation applications. 

Cassette Shell: Hard, plastic cover that encases the magnetic tape. 

Clipping:  The change in an audio signal waveform when the signal level exceeds the maximum voltage of any part 

of an audio system. Clipping manifests itself as the horizontal flattening (or clipping off) of the top a normally 

smooth waveform.  

Decibel (dB): A unit used to measure the intensity or loudness of sound. The decibel scale is logarithmic and 

represents relative audio power rather than a linear representation of audio pressure. 

Equalization: The emphasis or de-emphasis of audio based on frequency range(s). A common, and simple, 

implementation of equalization is the adjustment of Bass (low frequency) and Trebble (high frequency) ranges in 

consumer stereo equipment. 
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Flutter (see also WOW): Unwanted rapid variations in the mechanical speed of a media playback device. Such 

changes in playback speed cause unwanted variations in the frequency, and therefore pitch, of a resulting audio 

signal. Flutter is often caused by a rapidly vibrating component of a playback device or by tape rapidly sticking and 

slipping along a tape path due to friction. 

Frequency: A measure of repetition of certain phenomena over a given period of time. In audio, “frequency” can 

either denotes the number of sound waves in a given duration (typically measured in Hz or kHz), or the number of 

samples recorded in a given duration for a digital audio file. 

 Sound Frequency: “Frequency”  as used to measure the occurrence of sound waves is commonly 

referred to as “pitch.” As the speed of sound is constant “sound frequency” has a direct 

relationship to “sound wave length,” and are sometimes used interchangeably. The frequency of 

a sound generally changes constantly over time. A sound where the frequency does not change 

would be called a “tone.” 

 Sample Frequency (see also Sample-Rate): “Frequency,” as used to denote the occurrence of 

audio samples in a digital audio stream or file, is a setting rather than a measurement. The 

sample frequency of digital audio does not change. Frequency as a digital audio parameter 

instructs digital audio hardware to sample the analog audio signal at a specific rate, and instructs 

digital audio playback devices to play the samples at the proper rate. 

Gain: The adjustment of the power level of an incoming audio signal (input) to a desired power level of the 

outgoing signal (output.) 

Hertz (Hz): Unit used to measure frequency. One Hz is, by definition, one occurrence per second. 

Hub(s) (Audio Cassette): Two plastic cylinders around which the audiotape is wound. 

Inputs / Outputs: Ports of an audio device which either accept incoming audio signals from another device (e.g. 

microphone, amplifier or ADC) or send audio signals to another audio device (e.g. amplifier, ADC or speakers.) 

Kilohertz (KHz):  Unit used to measure frequency. One kHz is, by definition, one thousand occurrences per second. 

Lossless Compression: Method of encoding digital audio, which reduces the storage requirements of the digital 

audio without altering or discarding any of the audio data. 

Lossy Compression: Method of encoding digital audio, which reduces the storage requirements of the digital audio, 

and does not retain all of the original audio data. Lossy audio compression formats generally try to approximate 

the original audio content sacrificing a minimum of noticeable audio fidelity. 

Monitor (audio): A monitor is a speaker, which is used to critically listen to an audio signal. Audio monitors will 

generally be designed or “tuned” for the audio task that is being monitored. When transferring sound recordings 

from one format to another a monitor should reproduce different audio frequencies with equal weight. Other 

tasks, such as editing will often emphasize low and high frequency ranges to mimic the settings on many portable 

music players. 

Noise Reduction (NR): Reduces unwanted noise from recorded audio. Noise reduction systems that are built into 

audio cassette players are designed to filter (mask) high frequency hiss that is inherent to magnetic media. Noise 

reduction software is generally designed to sample a noise pattern, and then reduce that pattern from an overall 

audio signal. 
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Normalization: A process that either increases or decreases the level of an audio signal to match a predetermined 

level. This process is generally used to create a consistent sound level (loudness) across several audio recordings. 

Oxide Particles: Small metallic particles, which are embedded in audiotape media.  These oxide particles can 

absorb and store varying levels of magnetic charge. 

Pressure Pad: Small foam pad within a cassette shell, which presses the audiotape against a playback head 

Consistent contact between the tape and playback head is required for accurate sound reproduction. 

Run Time (Cassette): The total amount of time that a cassette tape will be able to play or record at the standard 

tape speed (1 7/8 inches per second.) 

Sample Rate (See also Frequency – Sample Frequency): The number of samples measured, per second of an analog 

audio signal. For preservation purposes this rate should be at least 48,000 samples per second (48 kHz.) 

Schema: A schema, in this instance, is structured information useful for building a database or for sharing 

structured information on the Internet. Information is broken up into fields (e.g. Date) and paired with one of 

more value (e.g. 2012-05-02). Rules are applied to how information is structured; for dates YYYY-MM-DD 

Tape Hiss: An unwanted high frequency noise that is inherent to magnetic media. Hiss is impossible to completely 

avoid in the recording process but various technologies can reduce the amount of hiss or de-emphasize the hiss in 

relation to the sound that is being recorded. 

.WAV (Wave): Standard for storing digital audio developed by Microsoft and IBM. The WAV audio standard allows 

for digital audio data, with various sample rates, and sample bit depths to be stored with the required information 

to playback the audio. The WAV standard also allows for some metadata to be embedded into the file. 

WOW (see also Flutter): An unwanted variation in the mechanical speed of a media playback device. WOW is a 

slow speed variation most often caused by geometric imperfections in either physical media or in the moving parts 

of a playback device. 

 


