
 

 



 

No enterprise in the non-profit world can accomplish much without the enlightened, altruistic 
cooperation of its benefactors. The Reel Thing has been privileged to enjoy the generous support of the 
professional community since its inception. The organizers of The Reel Thing would like to recognize 
and thank all the individuals and organizations who contributed their considerable skills, energy and 
enthusiasm to the symposium.  As always, we thank our presenters, who share their knowledge and 
experience in this symposium. And we would like to recognize the following individuals and 
organizations for their support and collaboration: 
 

Gary Adams     Beverly Graham     Kristina Kersels     
Laura Rooney        Leah Tuttle      Moray Greenfield  

Peter Oreckinto       Davide Pozzi     
Schawn Belston and 20th Century-Fox 

Marshall Gitlitz and the staff of the Linwood Dunn Theater 
Peter Schade and NBCUniversal 

 Anke Wilkening and Murnau Stiftung 
Gian Luca Farinelli and Cineteca di Bologna 

The Academy of Motion Picture Arts and Sciences 
 

The Reel Thing is made possible by the active and engaged support of some of the most important and 
innovative companies in the archival field. These firms work side by side with archivists and asset 
managers to constantly raise the standard of preservation and restoration, and to find new ways to 
insure that moving images from public collections and the private sector will retain their quality and 
remain accessible as a resource for future generations. We offer our gratitude for their indispensable 
sponsorship of AMIA and The Reel Thing. 
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Thursday, August 21, 2014  
Opening Night Reception: 6:30pm - 7:30pm 
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Screening 7:30-9:30 

The Day the Earth Stood Still (1951) 
Restoration by 20th Century-Fox 
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Friday, August 22, 2014  
 9:00am – 6:00pm 
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Welcome and a Special Screening 
Grover Crisp 
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 Large Format Scanning and Recording: Archiving 65mm Restoration Titles on Film 
Andrew Oran, Fotokem 
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A Holistic Approach to Digital Preservation - Data on Film  
Rune Bjerkestrand, Bjorn Brudeli; Piql AS 
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B R E A K 
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Audio Restoration in a 4k World - A Fundamental Divergence? 
Moderator: Robert Heiber, Deluxe Media-Chace Audio 

Panelists:  Jim Houston – Starwatcher Digital;  Andrea Kalas – Paramount Pictures; Michael Pogorzelski – 
Academy Film Archive;  John Polito – Audio Mechanics; Chris Reynolds – Deluxe Media - Chace Audio  
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LUNCH 
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Toward the Restoration of Michael Curtiz' A Tolonc (The Exile, 1915) 
 Seth Berkowitz, Cineric 

musical accompaniment by Michael Mortilla 
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Das Cabinet des Dr. Caligari - The Cabinet of Dr. Caligari  (1920) 
 Screening of The Murnau Stiftung’s new restoration - 4k DCP provided by Anke Wilkening 

Musical accompaniment by Michael Mortilla 
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Colorspaces - Why we need them and how they are used in cinema today 
 Bill Baggelaar, Sony Pictures Entertainment 
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Color Fidelity and Extended Dynamic Range in Color Separations 
Alex Hernandez, Colorworks 
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Capture Restore and Save:  Using MXF and SQL for Analogue Video Archives 
Bruno George 
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Friday August 22 
 

  Dessert & Coffee Reception       7:00pm-7:30pm  
Screening:                                        7:30pm-9:30pm 

 
Duel (1971)          

Presented by Peter Schade, NBCUniversal 
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Saturday, August 23, 2014  
 9:00am - 5:30pm 

 
Welcome  

Grover Crisp 
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Restoration of the Apu Trilogy 
Michael Pogorzelski, Academy Film Archive;  Lee Kline and Chris Zembower, Criterion and Davide Pozzi, 

L’Immagine Ritrovata 
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Stormy Weather (1943) - A Case Study in Sound Restoration 
John Polito, Audio Mechanics 
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Restoration of Dictabelt Recordings  -  The Bing Crosby Project 
Allan Falk, Eric Dosch, Post Haste Sound and Robert Bader, Bing Crosby Enterprises 
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The Speed of Cinema I - The Digital Projection of Silent Films  
Jonathan Erland, Composite Components 
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 LUNCH  
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The Speed of Cinema II - Creative Frame Rates: the Past, Present and Future of Cinema 
Jonathan Erland, Composite Components 
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Scanners, Scanning and the Future of Legacy Film in the Digital Era  
Moderated by Bill Baggelaar; panelists: Stefan Demetrescu, Lasergraphics; Sean Coughlin, Deluxe;  Simon 
Lund, Cineric;  Paul Korver, Cinelicious;  Craig Nichols, Prasad DFT-Scanity;, Jim Houston, Starwatcher 

Digital; Alex Hernandez, Colorworks 
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Closing Night Dessert & Coffee Reception  7:00pm-7:30pm 
Screening:                                                            7:30pm – 9:30pm 

 
Per un pugno di dollari –A Fistful of Dollars (1964) plus out-takes 

 
introduced by Davide Pozzi  of L’Immagine Ritrovata, presented in 4k 
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Large Format Scanning and Recording: Archiving 65mm Restoration Titles on Film 
Andrew Oran, Fotokem 

 
Although 65/70mm production was historically limited, films created in large format are often significant 
economically and artistically, and are in need of restoration. Today, film-to-film restoration of large format 
celluloid media is considered inadequate because analogue replication methods do not address many of the 
problems of film negative. It has become the customary to scan 65mm negative at high resolution in order 
to digitally restore the image, and then to record the restored data back to film to create an archival film 
element.   
 
Archiving restored 65mm data on film poses unique challenges.  There is no 65mm black-and- white 
archival film stock, and no active 65mm black and white film processor, so the traditional YCM color 
separations are not an option. There is only one 65mm film recorder in the world dedicated to 65mm/5perf 
film recording, and its CRT technology is distinctly “old school.”  Still, it is possible, with proper calibration, 
preparation, and some judiciously placed rubber bands, to create truly archive- worthy 65mm film records 
of new 65mm sourced 4k film restorations.  This presentation will touch on resolution and color space 
issues relating to the process, and will include 4k DCP, 70mm original negative and 70mm digital negative 
print representations of the same content, to compare and contrast the imaging realities of the various 
formats when reproducing the same content. Recent work on Lawrence of Arabia and My Fair Lady will be 
discussed. 

��

A Holistic Approach to Digital Preservation - Data on Film  
Rune Bjerkestrand, Bjorn Brudeli, Piql AS 

 
Digital preservation is the set of processes to conserve digital data and ensure its long-term accessibility. As 
digital objects are stored in some binary format, the above processes involve the ability to interpret the 
binary format and transform it to a form understandable by humans.  
 
Today, “best practice” is to lead a migration-based archiving strategy, based on the OAIS (Open Archival 
Information System) model which has become the standard for long-term digital preservation.  
 
Data migration addresses challenges related to technical obsolescence of the storage media and its reading 
devices. This strategy is based on digital data to be copied an unlimited number of times to newer 
technological platforms. A drawback is the risk of altering the digital data throughout the migration 
process, compromising its accuracy, integrity or completeness (data corruption). Leading a migration-based 



�



preservation strategy also implies never-ending investments, and the long-term cost may become a heavy 
burden. 
 
An EU-funded industrial consortium (“Archivator”) was set up in mid-2009 with the aim of developing a 
reliable, secure, cost-effective long-term digital preservation solution using photosensitive polyester film, a 
very stable material that remains unchanged for centuries in optimal conservation conditions. 
 
After years of research, the project has resulted in a unique solution for digital preservation, offered to the 
market as Preservation Services. The technology enabling the services originally consisted of a data 
recorder, a data scanner and related hardware and software. However, this alone is not sufficient to cover 
the complex needs related to digital preservation. The storage medium and related packaging available in 
the market were not optimal for storing digital data securely for long time periods. Additionally, manual 
handling of storage opens up for human errors and is not efficient if the data volumes are large enough. 
  
As a result, two new industrial consortia were set up. One was focuses on developing a high-resolution 
photosensitive film, processing equipment and primary packaging with the longevity properties and other 
special requirements of long-term preservation. The other consortium focuses on developing an automated 
storage system for preservation purposes, with longevity-tested secondary packaging.  
 
The result of these three consortia is a turnkey solution designed specifically with the requirements of 
digital preservation in mind. All elements will have undergone extensive testing to ensure longevity is 
sustained under normal storage conditions (temperature and humidity requirements). The technology is 
flexible and open, but has the potential of offering a fully integrated and future-proof solution.  
  
The solution converts photosensitive film into a digital storage medium. Its well-documented preservation 
qualities are combined with the possibility of storing data in digital, computer-readable format. This allows 
for the easy access and user-friendliness typical of other digital technologies. It is also possible to combine 
data storage in digital format with visual, human readable texts and images, side-by-side on the same reel.  
Another unique aspect is that the solution is designed for long-term data access regardless of future 
availability to specific technologies or vendors. Our own reader can be used for retrieving the data, but data 
owners have the option of using any compatible digital scanner. All source codes are open, also for our 
decoding software which is written in readable text on the film itself to ensure it is available for those that 
may need it in the future. File format specifications can also be written in readable text on the film. 
 
The solution supports any file format of any size. This ensures a wide range of applications, for any 
organization or company that has valuable digital data that requires secure long-term preservation. By 
using archival file formats on a preservation medium that is tested to last for 500 years under normal ISO 
storage conditions, repetitive migrations are no longer needed. Storing images, sound and audio-visual 
contents in digital format ensures that a perfect copy of the original file can be retrieved. The hybrid version 
with images stored alongside digital data should be of particular interest to the media industry.   

 
See also: http://www.piql.com/ 
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Digital Film Restoration and Scanning 
3211 Cahuenga Blvd. West,  Suite 103 

Hollywood,  CA 90038  |  323.463.7800 

www.prasadcorp.com 

 

 
Digital Film Technology 
3211 Cahuenga Blvd. West,  Suite 103 
Hollywood,  CA 90038  |  877.363.8367 

www.dft-film.com 

  
Digital Film Restoration and Scanning 
3211 Cahuenga Blvd. West,  Suite 103 

Hollywood,  CA 90038  |  323.463.7800 

www.prasadcorp.com 



Audio Restoration in a 4k World - A Fundamental Divergence? 
Moderator: Robert Heiber, Deluxe Media-Chace Audio; panelists:  Jim Houston – Starwatcher Digital;  

Andrea Kalas – Paramount Pictures;  Michael Pogorzelski – Academy Film Archive;   
John Polito – Audio Mechanics; Chris Reynolds – Deluxe Media Chace Audio  

 
The development and adoption of imaging and visual restoration tools at 4k resolution is revealing a 
fundamental disparity between image and audio capture technologies for legacy media.  This problem is 
often compounded by audio elements of less than optimal quality.  The superior image results now 
achieved by mastering in 4k for exhibition in Ultra High-Definition (UHD), digital cinema (DCP) and other 
high resolution formats, are in some cases simply able to “outshine” the results achieved by audio 
restoration for these motion pictures. 
 
One key component for the disparity between image and sound can be traced back to the limitations of 
audio recording and playback technology during the Vitaphone (disc) and early optical recording era.  
Where early film emulsions were able to capture the nearly infinite latitudes of exposure and resolution for 
the image, audio of the period was constrained by its recording media to finite frequency responses and 
dynamic range.  These inherent technical limitations present challenges to audio restoration professionals 
and archivists when they attempt to extend audio range and bring higher fidelity to these early recordings.  
 
Another factor contributing to this divergence is the development of technologies and workflows that are 
focused on image solutions.  Where digital audio restoration tools were once the industry leader, it appears 
that the pendulum has swung in favor of image restoration solutions to meet the needs of 4k and likely, 
higher resolution workflows.   
 
To develop this discussion, examples will be shown that illustrate the fundamental limitations of legacy 
audio elements and how these technical constraints play into the restoration results achieved by engineers, 
archivists and restoration professionals.   
 
The discussion will also cover the current state-of-the-art for high resolution scanning techniques, 
workflows and software that support 4k and UHD-level image restoration. This will be compared with 
workflows and technologies currently used in audio restoration to explore whether there are solutions that 
might yield further improvement in audio processing.  
 
This presentation will encourage the audience and panelists to discuss the examples presented and express 
opinions on a new understanding of the audio expectations for legacy programs in the world of 4k imaging. 
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LUNCH 
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Toward the Restoration of Michael Curtiz' A Tolonc (The Exile, 1915) 
Seth Berkowitz, Cineric 

 
In 2011, EYE Film Institute and the Hungarian National Film Archive enlisted Cineric to perform a test 
restoration of a reel of a silent Hungarian film from 1915 entitled A Tolonc (The Exile). The young director of 
this film, Mihály Kertész, would have a successful career in Europe and then emigrate to Hollywood where, 
as Michael Curtiz, he became one of the most successful film artists of his generation, directing Academy 
Award-winning classics including Casablana and Mildred Pierce. 
 
The source material for the restoration was a tinted nitrate print that proved a challenge both to scan and 
restore, with wandering frame lines and a constantly warped and smearing image. The methods used to 
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capture and then rehabilitate the picture will be demonstrated, and the restored reel of A Tolonc will be 
screened with piano accompaniment by Michael Mortilla 

. 
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Das Cabinet des Dr. Caligari - The Cabinet of Dr. Caligari  (1920) 
 Screening of The Murnau-Stiftung’s new tinted restoration - 4k DCP provided by Anke Wilkening 

Musical accompaniment by Michael Mortilla 
 

The presence of European motion pictures on U.S. screens waned during World War I, but in 1921, the 
sensational Caligari signaled the resurgence of German cinema. Caligari displayed a new and unseen kind of 
visual creativity - Expressionismus -  supported by a rapidly evolving technical capability on the part of 
German film technicians.  This meticulous new restoration, an initiative of Murnau Stiftung, originated 
with a nitrate negative and took full advantage of the possibilities of digital restoration.  

 
"It is a matter of record that no picture, not even The Birth of a Nation, ever created quite as much 
comment, argument, and speculation in one month's time as did The Cabinet of Dr. Caligari. It was lavishly 
praised in most quarters, "patriotically" banned in some and hugely talked about everywhere." 
 

Willard H. Wright, "The Romance of the Third Dimension." Photoplay Volume XX, September 1921, pgs. 40-42, 105. 
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www.digitalvision.tv

“At Premier, we needed a film scanner that 
could handle almost any kind of  film safely, 
as well as one that could cope with the 
demands of  almost any type of  material. 

The  Golden Eye has proved its worth with 
its ease of  use and delicate handling of  
film that offers Premier an almost perfect 
scanning solution.

Phoenix Finish was a perfect companion 
for the Golden Eye scanner, and I have long 
been an admirer of  the DVO Toolset.  

The flexibility of  Phoenix Finish being able 
to grade, restore, and create almost any file 
as a deliverable has offered Premier, and 
therefore our clients, an even wider range of  
services.  

We can now offer the complete creative 
service at Premier, making us truly unique.”

Simon Marbrook 
Head of  Restoration  

11 Wardour Mews | London | W1F 8AN | UK 
+44 (0) 20 7734 8282
info@digitalvision.se
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Colorspaces - Why we need them and how they are used in cinema today 
 Bill Baggelaar, Sony Pictures Entertainment 

 
The first modern, mathematically defined color spaces – RGB and XYZ - were promulgated by the 
International Commission on Illumination (CIE) in 1931. A color space maps a range of physically produced 
colors to an objective description of color sensations registered in the eye, typically in terms of tri-stimulus 
values. The  tri-stimulus values associated with a color can be understood as the amounts of three primary 
colors in a tri-chromatic additive color model. 
 
With digital cameras becoming more prevalent in cinema, we are now dealing with original source data 
that is being captured in a variety of color spaces, but all have to be finished and delivered to a small set of 
colorspaces for distribution. We will describe some of the more common ones and explain how the 
mastering process is changing the way that we archive our content for future use. 

 
��

Color Fidelity and Extended Dynamic Range in Color Separations 
Alex Hernandez, Colorworks 

 
Color Fidelity & Extended Dynamic Range in Color Separations will examine the evolutionary steps that are 
taking place in the production of three- strip film separations. With the rise of digital camera in the feature 
production regime, a significant new set of issues arise.  Multiple camera resolutions and color workflows 
need to be conformed to a single data resource with consistent resolution and bit depth. The grain of the 
separation element must be reconciled with the grain-less image from the digital camera. And increasingly, 
whether the separation data comes from a scan of a legacy film negative or from a high dynamic range 
digital production, the separations must be able to capture an extended gamut of color with unprecedented 
accuracy. Today, three-strip color separation provides a superior alternative to single strip negative, and 
offers a long-term, high quality system for retention of moving images that can supplement the digital 
archive. This presentation will detail the digital separation work flow and compare examples of various 
recombined images, from digital and film-originated productions in the visual context of the original 
media.   

 



FUJIFILM RECORDING FILM for Digital Separation ETERNA-RDS 35mm Type 4791(PET) 
is the world’s first archive film designed especially for laser film recording. The award was given 
to FUJIFILM Corporation* for the design and development of ETERNA-RDS for use in the 
archival preservation of film and digital images. 

©A.M.P.A.S.®

*2012 Scientific and Engineering Award presented to FUJIFILM 
Corporation, Hideyuki Shirai, Katsuhisa Oozeki and Hiroshi Hirano

FUJIFILM, EXPECT INNOVATION and ETERNA-RDS are trademarks of FUJIFILM Corporation and its affiliates.
© 2013 FUJIFILM North America Corporation and its affiliates. All rights reserved.
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Capture Restore and Save:  Using MXF and SQL for Analogue Video Archives 
Bruno George 

 
In the course of developing a format-agnostic, independent magnetic tape reader project, it became evident 
that the ability to capture voltages, massively oversampled at the heads, was now within reach.  Based on 
that realization, a format-dependent, measurement-based archive was developed in which data are 
captured in real time and stored in an SQL database. The outcomes of the process are voltages read directly 
from the video tape.  For monitoring and QC, a software "check video" from the database is created to verify 
color quality, audio fidelity, and sharpness. 
 
The archiving of analogue video images has always been limited by the compromises inherent in how the 
platform (tape deck) is used as a playback device. Thus, this new process is focused on a solution to address 
compromises inherent in image-based video archiving.  The process faithfully preserves and archives data 
from video tape using established industry and legacy standards.  The workflow and interface provides ease 
of access and extensibility resulting in maximized asset utility.  The archives are built in SQL, using a 
schema derived from the SMPTE Standard 377M, Material Exchange File Format. This combination was 
chosen for two reasons.  First, maintaining an ANSI compliant SQL database is the most stable way to 
preserve the accessibility of the archive in the future, and second, using well-established, industry standard 
schema provides a base that is easily appended as requirements change or additional materials become 
available for archive, such as scripts, edit lists, source reels, and sound elements. 
 
The preliminary results of this process have been very encouraging, and the focus of the work has shifted 
towards providing deployable versions of the prototype. 
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Friday August 22 
 

Dessert & Coffee Reception       7:00pm-7:30pm 
Screening:                                      7:30pm-9:30pm 

 
Duel (1971)          

Presented by Peter Schade, NBCUniversal 
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For a free trial and more information: www.mtifilm.com

MTI Film takes the next step 

forward in digital film restoration 

with DRS™NOVA.

Resolution-independent automated and manual 

corrections for defects of all kinds.



Saturday, August 23, 2014  
 9:00am - 5:30pm 
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Welcome  
Grover Crisp 
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Restoration of the Apu Trilogy 
Michael Pogorzelski, Academy Film Archive, Lee Kline and Chris Zembower, Criterion 

and Davide Pozzi, L’Immagine Ritrovata 
 

The Apu Trilogy by Satyajit Ray is considered to be among the most important achievements in the very 
rich and diverse tradition of Indian cinema. But when Criterion set out to remaster the three films of the 
trilogy  – Pather Panchali, Aparajito and Apur Sansar, there was no indication of how difficult the task 
would be.  The films were beautifully shot in black-and-white by Subrata Mitra, Ray’s great 
cinematographer, but have long been available only in low quality video editions and rare 35mm prints. 
 
In the late 1980s, there was  a desire on the part  of the international film community to restore and 
preserve the Ray films and make them more available, as they were considered an integral part of world 
cinema heritage. When in 1992 the Academy of Motion Picture Arts and Sciences elected to give a special 
award to Ray for his contributions to the art of cinema, their search for quality materials for the awards 
show and exhibition was deeply disappointing. At that point, the Academy, with the support of David 
Woodley Packard and the David and Lucille Packard Foundation, committed itself to a long-term project to 
restore all of Ray's features. To that end, several of Ray’s original negatives had been moved to Henderson 
Film Laboratory in South London, in anticipation of restoration funding. 
 
In July of 1993, there was a massive fire at the lab. Over twenty-five original negatives of important British 
films from the 40's and 50's were destroyed (including many Ealing comedies), as were several Satyajit Ray 
films, including the original negatives of the Apu trilogy. The fire was devastating, but in the confusion 
surrounding the conflagration, it was not clear if the films were completely immolated, or whether there 
was anything that could be salvaged. By this point, the Academy of Motion Picture Arts and Sciences was 
already searching the world for film elements to restore Ray's films. In order to be thorough, and to report 
accurately to FIAF, the Indian authorities and producers responsible for the films, The Academy Film 
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Archive requested the return of any ashes, fragments, even film cans that could be identified as part of the 
Ray negatives. These original negatives were severely damaged, to the extent that they were not extensively 
documented in the archive’s film database because it was believed that they could never be used. Indeed, 
there were no technologies available in 1993 capable of restoring the deeply damaged film elements. 
 
When the Ray remastering project was initiated, these materials were revisited. Many portions were indeed 
burned to ash, and the remaining fragments were exceedingly fragile, both from age and deterioration and 
from the extreme heat and contaminants to which they had been exposed. The coating lacquer that had 
been applied for previous printing had melted on the emulsion. Head and tail leaders were often missing.  
Nevertheless, some of the negative had survived, and it became evident that these remnants might be 
capable of rendering high quality images. It was obvious that no commercial laboratory could handle this 
material, and after further inspection and consultation with the Academy Film Archive, the fragments were 
consigned to Bologna’s L’Immagine Ritrovata, one of the premier restoration facilities in the world today. 
 
Technicians at L’Immagine Ritrovata rehydrated the film, painstakingly fixed the perforations and other 
physical damage, and made 4k wet gate scans of  the remaining reels for all three films. This work required 
hundreds of hours of exacting and meticulous hand labor by expert film preparators. Using fine grain 
masters and duplicate negatives from Janus Films, the Academy and the BFI, suitable replacements were 
made for the non-usable or missing sections of the original negatives. To control costs, a workflow 
developed for a previous project (A Hard Day’s Night) was deployed. 
 
The presentation will be in four sections: outlining the importance of the films, the 1994 preservation 
project, the phase of detailed film repair and scanning, and the 4k workflow that made this project 
economically feasible. 
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Stormy Weather (1943) - A Case Study in Sound Restoration 
John Polito, Audio Mechanics 

 
Considered one of the best Hollywood musicals, Stormy Weather (1943) is a showcase of some of the top 
performers of the time. The all-African-American cast (including Lena Horne, Bill Robinson, Cab Calloway, 
Katherine Dunham, Fats Waller, the Nicholas Brothers and many others) delivers one show-stopping 
performance after another in a retrospective look at the career of dancer Bill Williamson, played by Bill 
"Bojangles" Robinson.  One of many highlights is the famous Nicholas Brothers' "Jumpin' Jive" dance 
number at the end of the movie that was shot in one take. 
 
Existing soundtracks for Stormy Weather exhibited low fidelity and distortion during the musical numbers 
atypical of a well-made 1940's optical track.  Fortunately, 20th Century - Fox had preserved the push-pull 
optical tracks containing the original music recording sessions and they proved to be a substantially 
superior audio resource.  However, this material proved to be challenging insofar as they were in the form 
of individual tracks that had to be re-edited and re-mixed to match the film.  The music cue sheets 





containing the “roadmap” of which takes were used in the film were lost.  What at first appeared to be a 
simple remixing project quickly escalated in complexity. This presentation will outline  the workflow and 
challenges to restoring this  classic American musical, and will include before-and-after clips demonstrating 
the fidelity improvements that were achieved. 
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Restoration of Dictabelt Recordings  -  The Bing Crosby Project 
Allan Falk, Eric Dosch, Post Haste Sound and Robert Bader, Bing Crosby Enterprises 

 
Many of the most significant audio recordings were made on Dictabelt machines. A Dictabelt machine 
recorded the police department radio channels in Dallas during the John F. Kennedy assassination, and 
when Lyndon B. Johnson was sworn in as President of the United States aboard Air Force One on the 
tarmac at the Dallas airport, the only available recording device was a Dictabelt machine Kennedy had used 
in the aircraft. Nelson Mandela’s historic “… for these principles I am prepared to die!” speech was also 
recorded on a Dictabelt, used by the South African judicial system as court transcription recorders. 
 
Bing Crosby was an avid early adopter of technology. He began using the Dictabelt method to record 
spoken voice in 1945, two years before the machine became commercially available. Over the years, Bing 
dictated thousands of letters and memos, in addition to documenting conversations. A group of recordings 
made between Bing Crosby and an official biographer came to the attention of the PBS series American 
Masters. Letters dictated to various celebrities, artists, and luminaries of the time also became a focus of 



interest. The decision was made by Bing Crosby Enterprises to transfer and restore these one-of–a-kind 
recordings, which have been unplayable for decades, and this was the genesis the Dictabelt restoration 
project conducted at Post Haste Sound. 
 
Dictabelts were made out of Lexan in 3.5” wide belts 12.0” in circumference. The recorder would impress a 
mono soundtrack in a “hill and dale” vertical direction, at a rate of 200 grooves per inch laterally which 
yielded an available record time of 15 minutes at standard speed. This technique avoided the problem of 
creating waste material in the recording process, a problem common to an engraving type process such as 
disk mastering for vinyl records. In general, red belts were manufactured from the late 1940’s up to 1964, 
blue from 1964 to 1975, and purple from 1975 until visible belts were discontinued circa 1980. The 4th and 
final flavor was a magnetic particle covered belt of identical dimensions, and thus recorder/reproducer 
transport mechanisms could be repurposed for the incoming magnetic recording technology (more recent 
recordings could be made on formerly unused stock of belts, so recording dates do not necessarily follow 
the above color coding for dates). Some specific machines were capable of reduced quality, half-speed 
recording which doubled the available record time to 30 minutes from the standard 15 minutes. These are 
generally found on the later vintage, purple colored belts. 
 
Cleaning and preparing the Dictabelt source elements was a challenge. Several belts from the critical 
biographical interviews with Bing were contaminated by mold. Nearly all the belts had been flattened over 
time, causing creases in the recording material. Many belts had been paper-clipped to index cards or each 
other. For these problems, a process of gradually unfolding and returning the belts to their ideal round 
(cylindrical) shape was implemented. This was done in stages to prevent cracking or splitting of the belt, 
which can lead quickly to catastrophic failure of the media. The mold was removed using a dilute 3% 
solution of hydrogen peroxide, gently scrubbing in the direction of the grooves with a hydrogen peroxide 
moistened “Tech Wipe”. This was followed by a water rinse and visual inspection to see if repeat cleanings 
were necessary.  
 
Next the belts were placed on a cylinder 3.0” in diameter to allow the most severe folds in the belts to open 
up slightly, without forcing them “flat” or even “round” initially. Dry cardboard shipping tubes proved to be 
effective. Additional stages involved moving the belts to larger tubes, opening the folds further. Some good 
results were achieved by rolling up magazines and inserting them inside three belts. This allowed for 
variable tension inside the belt, depending on the condition of the belt and how many concentric 
magazines were inserted. Particularly old or stiff belts were exposed to a heat source, applied very carefully 
and gently. Heat sources included hair dryers and multi-level heat guns. Another method used with great 
success was a bath in warm distilled water, cleaning the belts and relaxing the folds at the same time.  
 
The half-speed playback machines are rare, but this didn’t prevent the reproduction of program material, 
because the half speed masters are still 200 grooves per inch, and thus can be played back on a full-speed 
Dictabelt machine. The different rotational speed was easily adjusted in the digital domain by doubling the 
sampling frequency upon digitization of the analog waveforms. The resulting files were played back at half 
the original sampling frequency, returning pitch and timbre to that of the original recording. With 
sampling rates up to 192 KHz commercially available, an audio file of 96 KHz was with little effort or 
expense.  
 
Given the physics of groove recording in any media, surface noise will build up over time due to factors 
such as dirt and dust contamination, improper storage and wear from multiple playbacks. Various 
processing software was deployed to reduce noise and anomalies, thereby increasing the intelligibility of the 
extracted audio files. However, in the case of the  spoken word recordings from the early 1950’s, a more 
aggressive, forensic approach was sometimes required in lieu of the gentler methods that sufficed to restore 
Bing’s early musical recordings.  
 
An array of technical issues arose in the course of playback. A certain amount of “rumble” (due to the 
design of the playback stylus, which tends to press against the belts as it rotates around one of the 



mandrels) was encountered. Any bearing noise or physical vibration from the mechanical workings of the 
machine itself would be transmitted down the mandrel and into the playback cartridge. Thus, every effort 
was made to reduce physical and mechanical vibrations in the machine. Most of the remaining rumble 
could be filtered digitally, as it tended to be far below the reproduced bandwidth of the spoken word. Edge 
damage (caused by a crease, fold, or other anomaly of improper storage or handling - paper clips on belt, for 
example) could result in catastrophic failure. If the belt had become slightly “non-round”, this caused skew 
in one direction or the other on the mandrels. If the belt skewed outward, slight damage could become 
serious very quickly, and the belt transport had to be stopped immediately. Failure to halt motion under 
these conditions could result in destruction of the original media. Once a chip or crack appeared, the entire 
belt could rapidly split. Dictabelt playback cartridges were designed to have a bit of play from side to side to 
allow for slight eccentricities and alignment differences in the record/playback systems, differences in 
alignment between various machines, or in weave in the recorded tracks. This contributed a surprising 
reproduction artifact that can be described as “print sideways." This occurred when the playback cartridge 
was misaligned with the center of the groove in which the needle was tracking, leading the needle to pull 
against one side or the other and to reproduce small amounts of the adjacent track. Given the ‘hill and dale” 
characteristic of the recording system, this was a surprising discovery. At the microscopic level of the 
impressing process, there tends to be a “bulge” in the track walls as the impressing record head drives down 
into the plastic. The more sideways pressure on the playback stylus, the more the system tended to “read” 
the bulge from an adjacent track. Re-centering the playback head reduced this echo almost completely. 
Around 3% of the belts reproduced were found to be slightly off-speed, within a 5% range. This was not 
unanticpated given that the recordings were generated on different machines, using power grids of different 
countries over several decades. In the course of the project, the audio specialists became accustomed to 
Bing’s normal speaking pitch and cadence, and variations became obvious. Extensive trial and error along 
with comparison to reference material led to a digital solution for these pitch and speed variances, 
providing a more accurate and consistent record for posterity. 
 
The project relied upon two vintage playback models, the Dictaphone Time Master Model TA5 and the  
Dictaphone Time Master Model TT5. Audio restoration was effected using a ProTools digital workstation 
with Sonic Solutions, Isotope, and Cedar noise reduction plug-ins. 
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The Speed of Cinema I - The Digital Projection of Silent Films  
Jonathan Erland, Composite Components 

 
Even before the advent of digital projection, the presentation of silent era films entailed substantial 
difficulty. Conversion to the conventional sound speed of 24 frames per second produced woefully 
inadequate results. Simply speeding the projection from the teens to sound speed distorted the cadence or 
“temporal ambiance” of the scene (though this was sometimes precisely what was intended for the original 
production!). Optical step-printing, while correcting the “pace,” introduced visual artifacts which were 
accentuated when films intended for 16, 18, or 22 frames per second were projected at standard sound speed 
(there is an additional problem introduced when silent film is transferred to video at 24, 25 or 30 frames per 
second). None of the available options, from frame interpolation to virtual scene reconstruction yield 
acceptable results. Although some 16mm and 35mm projectors are capable of projecting 18 frames per 
second, the end of the film era is upon us, and film projection will generally not be an option. It is certain 
that most viewing of silent film will be in digital media. In addition to these critical weaknesses in the 
display of fixed-frame rate films, we understand the speed of capture and projection sometimes varied 
within a single film, and none of the available techniques address that factor. Therefore, The Digital 
Projection of Archival Films Project was created as an ad hoc special interest group with the goal of 
facilitating the digital projection of archive films in their original frame-rates and with the inclusion of 
projector shutter periods as appropriate in each case. “The Speed of Cinema I” will demonstrate the current 
progress of this consortium towards the adaptation of digital cinema projection to the full range of speeds 
necessary to display silent films of every era at their correct speed.   
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Organized by working media professionals, the AMIA annual 
conference program focuses on urgent problems faced by 
units from the "lone arranger" to national collections, with 
attention to pressures of shifting technologies and reduced 
budgets. More than 50 panels and presentations are packed 
with practical and essential information and there is direct 
access to presenters and vendors for necessary services and 
technology to do your job. 
 
The Reel Thing XXXIV 
This half day edition of The Reel Thing  presents the latest 
technologies in audiovisual restoration and preservation. The Reel 
Thing brings together a unique line up of laboratory technicians, 
archivists, new media technologists and preservationists. Curated by 
Grover Crisp and Michael Friend. 
 
AMIA/DLF Hack Day 
A unique opportunity for practitioners and managers of audiovisual 
collections to join with developers and engineers for an intense day 
of collaboration to develop solutions for av preservation and access. 
 
Archival Screening Night 
Archival Screening Night provides an opportunity to showcase 
recent acquisitions, discoveries, and preservation efforts.  
 
Plus …  

� Workshops 
� Screenings 
� Receptions 
� Keynote Speakers 

 
 
 

www.AMIAConference.com 



 
 

The Speed of Cinema II - Creative Frame Rates: the past, present and future of cinema 
Jonathan Erland, Composite Components 

 
The second part of the presentation builds upon the concepts and demonstrations of the silent film 
projection research.  While closely related (we're exploiting similar attributes of new technology), “Speed of 
Cinema II” addresses the larger question of the creative importance of frame rate variations as well as other 
aspects of manipulations of the image display. It follows up on the issues we introduced at The Reel Thing 
two years ago and makes extensive use of our growing library of demonstration material. While the first 
section addresses the mechanics of variable frame rates in digital projection, the second explores how we 
perceive moving images, and confronts received notions such as “persistence of vision” with recent 
discoveries. It challenges the notion that we need a single, standard frame rate -  i.e. 24, 36, 48, 60, frames 
per second – for all films, or even across a single film, and references evolving technology that will permit 
much greater flexibility and freedom with respect to frame rate, reminiscent of our early film heritage.  
 
“Speed of Cinema II” reviews technical methods and aesthetic effects of frame rate manipulations of the 
past and present, and reveals options made possible by the advances in digital imaging for future 
production. If different frame rates are superior for different types of scenography, why shouldn’t the 
director be able to deploy frame rate as an aesthetic choice, rather than accept a fixed standard for all 
scenes, all films? This presentation makes the case for the restoration of some of the lost palette of the 
silent-era cinematographer, augmented by today’s technology. 
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Scanners, Scanning and the Future of Legacy Film in the Digital Era  
 Moderated by Bill Baggelaar; panelists: Stefan Demetrescu, Lasergraphics; Sean Coughlin, Deluxe;  

Simon Lund, Cineric;  Paul Korver, Cinelicious;  Craig Nichols, Prasad DFT-Scanity;, Jim Houston, 
Starwatcher Digital; Alex Hernandez, Colorworks 

 
A significant part of asset management and archival work today consists of adapting to a world where film 
emulsions, printing and processing are increasingly scarce and costly. Many predict the complete 
disappearance of film in the next few years. But even if film survives, the primary modes of access to our 
historical motion picture legacy will be through digital devices, whether in theaters, mobile devices or the 
home. The pathway to digital from film depends on a very specific device: the scanner. Today's scanners are 
highly evolved, mission-specific instruments that are approaching the ability to extract all of the significant 
data in a frame of film. The importance of this equipment and its continued development for the future of 
archives and film libraries, whether from a business perspective or for cultural or academic reasons, cannot 
be underestimated. This year, we have convened a panel of experts including manufacturers and users to 
discuss the state of scanning. Issues such as throughput and productivity, workflow decisions for image 
processing, the emergence of ACES, high-dynamic range (extended gamut) color and the coming 8k 
resolution requirement will all be on the table. Panelists representing different technical approaches to 
image acquisition will describe some of the theoretical limits of current technology, and look to future 
solutions that may emerge to address these challenges.     
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Closing Night Dessert & Coffee Reception   7:00pm-7:30pm 
Screening:                                                                       7:30-9:30 

 
Per un pugno di dollari –A Fistful of Dollars (1964) plus out-takes 

introduced by Davide Pozzi  of L’Immagine Ritrovata, presented in 4k 
 

 
 

 
The Reel Thing Technical Symposium is organized and coordinated by Grover Crisp and Michael Friend 

 
The Reel Thing regularly video-records these proceedings. These recordings are the official record of the event and are the sole property of The Reel Thing. The intended use of these recordings is to produce publicly 
available programs which may appear on AMIA or other websites, and which may also be made available in other commercial and non-commercial contexts at the discretion of The Reel Thing. Attendance at this event 
constitutes your consent to appear without compensation in these recordings and in any versions of this event produced or authorized by The Reel Thing. The organizers of The Reel Thing are always interested in new and 
important developments in conservation, preservation, restoration and digital asset management.  If you have a project or a technology that you would like to share with the community, please contact us at any time 
during the year.  We are also interested in feedback, criticism, and suggestions for future presentations.  Let us know how we can make The Reel Thing better and more useful for you.  
 
  Grover Crisp                                                                                                                                                                                                                                                                                                                                          Michael Friend 
  grover_crisp@spe.sony.com                                                                                                                                                                                                                                                                                       michael_friend@spe.sony.com 
  (310) 244- 7416                                                                                                                                                                                                                                                                                                                                       (310) 244 -7426 


