
 

 

 

 

 



 

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 for their support and 
collaboration: 
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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  
The Reel Thing. 
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Heads or Tails? - The Experimental Acoustical Optical Sound Recordings of Sven 
Berglund 

Robert Heiber, Chace Audio by Deluxe 
 

In the early 1900’s research into optical sound recording for motion pictures was being conducted by a 
variety of technologists and entrepreneurial companies. Among the most well known in the United 
States are the Case Research Labs, Western Electric and RCA. In Europe, Peterson and Poulsen in 
Denmark, Eugene Lauste in France and Tri-Ergon in Germany are also cited as key developers in optical 
sound recording technology. However, in Brevik, near Stockholm, Sweden, Sven Berglund was 
conducting his own research and experiments into optical sound recording for motion pictures. 
 
The Berglund system was quite distinct from these others, because Berglund was working on an 
acoustical recording method for optical sound. In an acoustical method, there is no electrical 
amplification of the sound being recorded. Instead, a large funnel that narrows down to a movable 
membrane (like the human ear drum) provides the amplification physically. Acoustical recording had 
been the practice in the late 1800’s and early 1900’s for wax cylinders and phonograph recordings prior 
to the invention of the vacuum tube, by Lee DeForest, and the development of electronic amplification. 
Because Berglund began his work in 1911, in the infancy of electronic amplification, he set off on his 
path of an acoustical recording method. 
 



Berglund began his work in Berlin with a German company that manufactured lenses, cameras and 
projectors. When World War I broke out in 1914, Berglund abandoned his work and returned to 
Sweden to wait out the war.  When it was apparent that the war would be a prolonged affair, he went to 
Berlin and retrieved his equipment to continue his experiments in Sweden. 
 
Berglund returned to Germany in 1925 when rampant inflation impaired his ability to raise funding for 
his work in Sweden. However by this time, he abandoned most of his work in optical sound recording 
as his acoustical methods were not suitable for film production. In Germany he worked as a freelance 
engineer and spent time working on film synchronization and 3-D technologies. 
 
After Berglund’s death in 1937 at the age of 56, Wolfgang Filzinger who had written several articles 
about Berglund’s’ work, gathered up memos, patent documents and sample films.  These were donated 
to the Deutsches Filminstitut in Frankfurt after the death of Filzinger. In December 2009 the Deutsches 
Filminstitut loaned a reel of 35mm Nitrate film, 230 meters (750’) in length to the Svenska Filminstituet 
(Swedish Film Institute) in Stockholm. In 2010 the Film Institute began the preservation of the original 
Nitrate film and an attempt to recover the audio of the Berglund sound experiments. 
 
Berglund’s acoustical method for optical recording consisted of a large funnel that narrowed down to a 
membrane attached to a mirror.  A beam of light was projected across a crude beam splitter, which was 
aimed at the mirror. When the mirror moved, due to sound waves hitting the membrane, the mirror 
modulated the light beams and these were photographed, through a narrow slit, onto motion picture 
film.  In Berglund’s system, the multiple beams of sound were recorded across the full width of the film. 
This created an optical sound track 25mm wide with from 1 to 27 optical tracks.  Since there is no 
conventional optical system that can play back sound from the entire width of the film, recovery of the 
tracks was the initial challenge. 
 
Fortunately, the documentation provided by the Swedish Film Institute clearly showed Berglund’s 
technical set-up using the beam splitter, so it was apparent that the modulation on the film was 
identical audio and not a multi-track recording such as that used in the Pallophotophone system.  The 
documentation also indicated that the original recording speed was 22 frames per second. 
 
In order to permit experimentation with playback methods of the film, the Institute had a timed track 
print made from the original Nitrate negative film at Nordisk Post Production by film restoration 
specialist, Björn Selander. This was shipped to Chace Audio by Deluxe for the audio recovery process. 
 
For the recovery of the audio the Chace Optical Sound Processor-eXtended intelligence™ (COSP-Xi) 
was used to read the tracks in both a 100 mil and 200 mil setting on both edges and in the center of the 
film.  This confirmed that all of the tracks had identical audio.  It also allowed for the digital audio 
restoration engineer to determine which tracks yielded the best signal to noise ratio.   
 
During the audio evaluation, it was discovered that the reel contained approximately 11 different audio 
tests.  Four of the tests were found to have been assembled backwards, tails out, on the reel.  So an 
additional set of transfers were made to play the reel from tails to heads to capture these four sections 
in the proper playback orientation. 
 
With the transfers complete the track was edited to create a continuous forward running track.  As can 
be expected from these early tracks the signal to noise ratio was extreme.  While Berglund stated, 
“…speech, can easily be acquired 8-10 meters (26 – 32 feet) from the apparatus…” the results show that is 
not the case. Only the sound played or spoken directly into the recording funnel has satisfactory 
intelligibility. 
 



A short series of processing tests were done to remove the hiss, crackle, distortion and modulating 
noise floor to improve the listen ability of the audio.  The Noise Demodulator algorithm in the Audio 
Cube AC-5 proved remarkably effective in evening out the varying noise issues. 
 
At present, plans are being discussed on how to best present this experimental material.  While many of 
the results are no more than crude experiments, the remarkable clarity of the spoken word 
demonstration recorded on October 29, 1921 clearly cements Berglund in the history books as an early 
contributor to the development of optical sound recording technology. 
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Digital Restoration of Pathécolor: La Dette (1910) 
Daniela Currò and Ulrich Ruedel, Haghefilm Conservation BV 

Guy Edmonds, Eye Film Instituut Nederlands 
  
 
Like many other productions of the Pathé company, La Dette (France 1910), a film with German titles 
from the Jean Desmet collection, is of particular interest because of the beauty of its applied colours. 
The film was preserved by optical printing on internegative in 1989; however, in 2000 a review of the 
preservation highlighted areas for substantial improvement, in particular a flawed rendition of its 
subtle colours.  
 
Pathécolor or other stencil colour processes are among the applied colour methods of early cinema. 
Rather than being photographically captured, colours have been artificially added onto developed 
black-and-white, silver gelatine images. In case of stencil colour, the use of pre-cut stencils for the 
different colours greatly facilitated sequential application of individual dyes. Consequently in one 
image, a rather wide range of both subtle and vibrant colours can be encountered along with the 
underlying, visually neutral black-and-white image. 
 
While preservation of the simplest variants of applied colours, monochrome tints or tones, can already 
be difficult in matching the hue and saturation of the original, the problem becomes especially severe 



for multiple stencil colours. These can cover a broad range from subtle pastel (e.g., skin tones) and light 
colours (such as yellow), along with intense, highly saturated primaries which are hard to replicate on 
chromogenic film to begin with.  
 
An additional problem enters when preserving the films by optical printing, as often necessitated by 
their shrinkage. This is due to the inherently different properties of the transparent dyes and the 
underlying black-and-white silver images. The black-and-white image component is comprised of light-
scattering silver metal particles, whereas the coloured dyes are optically transparent. Unless contact 
printing is used, the scattering leads to a contrast increase of the black-and-white image components of 
approximately 30%, so that in relation, the colours become further suppressed. For this reason, 
particular hues can nearly disappear entirely upon duplication in optical printing while others are hard 
to appropriately match using conventional analogue colour timing. 
 
With the start of the Beelden voor de Toekomst project we were able to revisit La Dette to create new 
preservation materials. Taking advantage of technical improvements finally allowed the full range of 
colours and their relationship to each other to be clearly reproduced. Haghefilm preservationists 
scanned the nitrate on the Oxberry and then digitally graded on the Nucoda colourmaster, using the 
nitrate as a constant colour reference. Conservative digital restoration, with careful readjustment of the 
subtle colours, allowed the faithful reproduction of the original stencil colour range on modern film 
stocks for the first time. Thus, the colours of La Dette demonstrate how careful use of digital 
technology can overcome some of the limitations of photochemical preservation routes, more faithfully 
rendering on modern film material heritage colours of an entirely different kind. 
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Automatic Dust Removal:  Theory and Practice 

Kevin Manbeck, MTI 

Today, the importance of digital tools in the processes of archiving and distribution are no longer in 
question. It is necessary to convert the vast libraries of motion picture material into digital formats, and 
to do that economically and at a sustained level of quality requires the use of automated processing to 
address most common film problems. The most endemic of these problems is the presence of 
microscopic contaminants - dust.      

Most archival footage often contains a few examples of catastrophic damage, such as film tears, 
chemical stains, and reel punch holes.   Because of its severity and limited quantity, catastrophic 
damage is well accommodated by manual repair techniques.  In contrast, small debris is ubiquitous 
throughout an older film.  Often tens or hundreds of specks appear on each frame, making manual 
intervention prohibitive.  
 
Four principle areas of technology contribute to successful automatic restoration:  motion estimation, 
feature detection, boundary replacement, and color texture reconstruction.  This presentation will 
survey the latest academic research in these four areas as well as demonstrate how MTI Film has woven 
these technologies into a proven restoration system. 
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Digital Archiving - Two Words That Can Now Legitimately Be Used Together  

Rob Hummel, Dick Sehlin, Dan Rosen, Jim Minno, Group 47 

Since the beginning of the modern preservation movement, archivists and asset managers have focused 
their efforts on preserving film elements on film, in the form of protection masters, including color 
separations. This classical and conservative method has been the sine qua non of preservation. Many 
have argued that film should only be preserved via film elements. However, a number of factors, 
including the problems of film and analog duplication, the development of digital tools for restoration, 
the rise of the digital intermediate as a production regime and the proliferation of natively digital 
production have pushed the archival field and the media industry to seek out new solutions. Some of 
these solutions take advantage of the relative robustness of black-and-white film, while others employ 
radically alternate solutions. 
 
Group 47 will present one of these solutions. This is a form of high-density metal tape based on existing 
technology that stores digital data optically and may have a shelf life of one hundred years. This 
medium employs a phase-change metallic alloy fabricated onto a polyester (Mylar®, Estar®) base, can be 
mounted in existing form-factor cartridges, and stored at room temperature and humidity. Initial 
predictions suggest that this optical media may be far more stable under a wider range of environments 
and storage conditions than even black-and-white film. 
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The Visionary Archive Process 

Sean McKee and Victor Panov, Point 360 

For decades color motion pictures have been archived for long-term storage using color separations 
which record each of the three primary colors on separate black-and-white films. Properly 
processed black-and-white silver-image film is well known to have a substantially longer shelf life 
than color film whose images are produced by fugitive dyes. Today, this traditional archival process 
is still used whether a movie was shot on film or with modern digital cinema cameras. In the case of 
stereoscopic 3D movies that contain left-eye and right-eye content, a total of six strips (three for 
each eye) have to be made for archival purposes. Ultimately, a future generation will be able to take 
these films and recombine them to view a full color movie. 

No one will dispute that the making of separation positives is costly, and until recently these 
separations were still prone to age-related deficiencies associated with either nitrate or acetate 
bases. (polyester based separation film exhibits a vastly more stable long-term geometry than either 
of its predecessors.) In any case it is possible that each strip of film with any of these bases may 
become physically distorted over time. If even one strip is warped or shrunken, the registration of 
the three color records will not line up, causing color fringing in the final combined color image. 
Recent advances in digital recombination of separations can correct this problem but certain 
facilities offering this service may charge an additional fee for its use. 

The "Visionary Archive" process eliminates the need for a separate strip of film for each color 
record. By using proprietary software, a full color motion picture frame is digitally encoded into a 
specially designed multichannel color space. This creates a black-and-white version of the image to 
be recorded to a single strip of black-and-white film stock. Contained within this black-and-white 
image is the color information of all three color records, encoded using, for example, a RGB Intra-
pattern mosaic. The process requires one-third the resources of the traditional method at both the 



recording stage and the re-scanning and recombining stage. No special color registration is 
required at all.  A further consideration concerns grain. Traditional 3-strip methods introduce three 
layers of film grain to the recombined image; "Visionary Archive" introduces one. 

When an archivist wants to view an encoded film in full color, he or she will simply scan the one 
strip of black-and-white film using traditional film scanning methods and then process the image 
back to full color using an algorithm based on correlating information between the pixels. There 
are a variety of approaches that can be used to create a de-mosaic algorithm; the end user is not 
tied to any one de-mosaic solution. 

To archive the image: (1.) An image is divided into groups of NxM pixels (where N >0, M >0); (2.) 
For each pixel in the group only one color value is kept and others discarded according to some 
rule. One example of such a rule is a mosaic pattern filter, where each group has size 2x2: one pixel 
keeps the red value, one blue and two others, green; (3.) The resulting image is recorded on the 
medium. Because the image only contains a single value for each pixel it can be recorded on a 
broad range of media; the obvious choice for long-term storage is black-and-white film. Each value 
for the pixel may be recorded in "analog" and/or "digital" form. 

To reconstruct the image: (1.) If the "encoded" image has been recorded on film, a single channel 
image is retrieved from the media using a common film scanner; (2.) Using an algorithm based on 
correlating information between pixels, all missing values for each pixel are restored. As previously 
pointed out, the de-mosaic algorithm is commonly available for this purpose; (3.) The image is 
converted back to the original color space. 

While reconstruction of the color image via this method has proved to be successful, various 
degrees of difficulty doing so were encountered in some footage. The extent of difficulty has been 
found to be related to the contrast of the image being recorded and scanned and the amount of 
grain in the resulting image. (Lower contrast makes it more difficult to recognize the Mosaic 
Pattern in the green color channel.) 

The initial pattern was a four pixel square with GBRG arrangement. In order to guarantee a 
successful reconstruction every time, a new method was devised to place each of these unique color 
pixels/color records in its own quadrant of the film frame. 

Using this geometry, a means of calibration and alignment has been devised to ensure pixel-
accurate reconstruction of the image with no registration errors. A computer-generated, analog 
sine wave pattern based on prime numbers encompasses and represents each pixel in the 
recording. It is placed as a cross hair between the color channels and as an outline border around 
the whole frame. By applying this method  - as long as somebody can get the encoded film through 
a scanner, warped, shrunken or not - the "Visionary Archive" software will be able to recognize the 
alignment patterns and effectively de-warp an image to return it to the exact geometry it had when 
first recorded. 

Field flatness and linear response are other concerns which have been addressed. It was observed 
that some film recorders or scanners would occasionally exhibit luminance differences across the 
frame. A grey bar and black-and-white patterns have been added to the encoded images to ensure 
consistent luminance, blacks, midtones and whites. By adding these additional calibration patterns, 



future generations will be able to get a much more accurate color representation of what the movie 
was intended to look like without the need for further color correction. 

For lower resolution images, such as High Definition or 2K, an RGB archive is achieved by 
recording to 4K, without the need for mosaic patterns, since the HD/2K canvas fits in to a quadrant 
of the 4K frame. The image will still reap the benefits of all the calibration patterns as described 
and since this method leaves open one of the quadrants, additional information - audio content, 
metadata, etc. - can be placed here.  

The "Visionary Archive" process can reduce costs by using two-thirds less film stock, two-thirds less 
billable recording time and two-thirds less billable scanning time. Archival image quality benefits 
are achieved by eliminating color layer registration issues and image geometry/stabilization issues 
and by reducing media-related grain contribution to the final image. It is our plan to place a 
'Rosetta Stone' at the leader of each film to explain the process, as well as make available free 
software and source code for image reconstruction purposes. 
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A Status Report on the EYE Project and the 4K Restoration of Blue Movie (1971) 
 

Emjay Rechsteiner, Anne Gant and Giovanna Fossati, Eye Film Instituut Nederlands 

One of the most significant developments in the evolution of the archival field is taking place now 
in the Netherlands, where a new institution, Eye Film Instituut Netherlands, is consolidating the 
activities and collections of the Film Bank, Holland Film, the Nederlands Instituut voor 
Filmeducatie and the Filmmuseum. Eye embodies the transformation from a film-centric world to a 
digital media environment. The new institution will have to reconcile the traditional archive and its 



media-specific collections, with a rapidly evolving world of cross-platform media distribution, new 
media collections, and a new regime of acquisition, storage, documentation, preservation and 
dissemination. Eye Film Instituut is the first major archive to undertake this transformation, it is a 
very important experiment that has significance for archives and libraries everywhere. This 
presentation will review the status of the Images for the Future Project (the process of 2k scanning) 
including changes in the workflow, based on new technological developments, as well as a 
discussion of new preservation work (analog and digital), accessioning digital intermediates and 
other contemporary challenges. The restoration of Blue Movie, the first 4k restoration at Eye Film 
Instituut, will be discussed, both in terms of the technical issues it presents, and also the socio-
historical significance of this controversial, erotic 1971 picture and its place in the archive. 
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Challenges of Artist-Made Small-gauge Film 

Toni Treadway, Brodsky and Treadway 

This presentation will cover a range of issues affecting laboratory practices and small-gauge film. A 
sampling of small-gauge film works from around 1980 that have not yet reached archives will be 
screened. Such films are personally motivated and idiosyncratic, but nevertheless are increasingly 
recognized as significant voices from one of the largely undiscovered regions of popular media culture.  
 
 
Preservation and restoration work are always difficult, even for the best-funded institutions and studio 
archives. But standards organizations and the technical practices of laboratories have established a kind 
of regularity with respect to film and audio material for mainstream film-making. This is far less true 
for the traditions of independent and amateur film-making. Methods of making the image and the 



soundtrack, as well as methods of presentation have often been subject to the imagination and 
technical daring of these filmmakers, and thus, the restorationist faced with small-gauge film cannot 
count on the same degree of standardization as we find in the highly capitalized studio libraries. 
 
Many of these filmmakers projected their camera original reversal with unusual sound arrangements, 
such as tapes cued to first image on screen after projector start. It is not unusual for originals to be lost 
or unlabeled, with no technical notes. Prints are few, as they were expensive to make and generally of 
poor quality. Often films were made with several cameras (manifesting varying frame lines or frame 
rates), varied stocks and sub-standard splices, and were sometimes presented with novel screening 
setups. The archivist or technician working in the area of small-gauge needs to be a good sleuth, open-
minded, creative and curious, and above all, a patient questioner. 
 
In the best of cases, the restorer of small-gauge work will be able to consult the film-maker. We have to 
ask questions such as where is the original film, and what gauge was it? What were the conditions of its 
exhibition - did the film have a soundtrack, and what was the sound source? Was the sound integrated 
with picture, or sourced from a separate playback system, and is any of this equipment still around 
today? Unlike the feature tradition, not all small-gauge work was synchronized, and this is an 
important question as to whether and how a work was set up for audio. Some small-gauge film contains 
a synched magnetic track, but was that track pre- or post-striped. The issue of frame rate for projection 
is also more problematic for small-gauge. Often, we consult notebooks, sketches, letters and other 
ephemera to try to ascertain how the film was made and originally presented. Sometimes a filmmaker 
has added paint, protective coating or other substances to the surface of the film, which can cause 
severe problems if not accounted for in screening, cleaning and printing. And unlike feature films, 
which tend to have been maintained by parent libraries, every small-gauge filmmaker seems to have a 
diaspora of original elements and copies that must be tracked down. Knowing what facility the work 
was done at is helpful, and it can also be very useful to discover where a work was shown, who 
projected it, and even who was in the audience who might be able to add to an understanding of the 
effects and intentions of the artist.  This can be key if the artist in unavailable, but a lot of aesthetic and 
technical detail resides in the experimental film community, and it should never be overlooked. We 
also seek out accounts and reviews of the first and subsequent screenings. 
 
When it comes to duplication of these works, some options exist for copying for access or exhibition 
that may not be appropriate for preservation. These options are ideally discussed with the filmmaker 
and based on that individual's aesthetic. For example, the use of cleaning and wet-gate printing to hide 
base scratches may be a desirable option (and of course if the film has been painted or treated, these 
are generally not options. Sometimes, a filmmaker will opt to skip splices and resync the film rather 
than have the distracting image of a heavy splice in the presentation version. The same applies to 
processes to elide burn marks, debris and adhesive, gate hairs and other unintended detail that 
registers so affirmatively in small-gauge work. Often, adjustments can be made to hide frame lines 
made visible by the use of multiple cameras. Scene to scene correction - a standard practice in 
mainstream film work, is not always desirable, although many filmmakers want to deal with variations 
in exposure, color, fading, stock and processing variations. In some cases, frame rate adjustments, 
within shots, from shot to shot, or from one camera's footage to another, are desirable.  There are some 
artists who desire a degraded, grungy look, and find dirt, scratches and evident film grain a plus. Others 
are thankful to see a much-loved and projected original brought back to near first-screening quality or 
better, and take advantage of the range of capabilities offered by today’s laboratories. 
 
Preservation duplication presents its own series of challenges. In 2010, technicians making preservation 
copies on optical printers are faced with complicated questions. For instance, if the original was silent 
and shot at silent frame rate, most prefer to copy frame for frame. They assume any serious screening 
venue will be able to project it at silent speed, but they recognize that proper silent speed projection 
may be a dying art and are reconsidering this position. Small-gauge film with sound, but not at 24 fps 
(e.g. sound Super 8 at 18 fps ) brings up questions about how to proceed. In certain shots or films, step-



printing is worrisome because of the possibility of motion artifacting. To enter the 16mm or 35mm 
standard of 24 fps film projection, we need to test paths to a satisfactory representation of small-gauge 
works and see if translation through digital to film is helpful. When the technician encounters blisters, 
impossible splices or other compromised frames, decisions need be made on a case by case basis as to 
the best way to resolve this damage.  If the exposures are highly “irregular” and so intended by the 
filmmaker, the technician will represent that. But most reversal original films will benefit if they are 
“timed” or “graded” to represent the artist’s look “as it was.” We always encourage more small-gauge 
case studies and tests to gain experience and a better understanding of the options for presentation and 
for preservation. 
 
Presented by Toni Treadway of Brodsky & Treadway, Rowley Massachusetts, November 2010. A PDF of 
film titles, filmmakers and small-gauge issues is posted at www.LittleFilm.org. 
 

��

�

�

WOODSTOCK: Untold Stories, an audio restoration case study 

Robert Corti & John Yanez, Warner Bros. Studios 

In August of 1969, the Woodstock Music & Art Fair changed history when half a million people 
came together on a dairy farm in White Lake, New York for "3 Days of Peace & Music".  For the 
40th anniversary, Woodstock: Untold Stories presents 18 performances as never before seen or 
heard. 

The research for this project began approximately 2 years before its release.  Initially, we created 
temp mixes from safety masters, which the picture editor used to piece together the footage of 
these performances.  After picture was approved, we moved on to the transfer from original 1" 8-
track analog masters to WAV files at 24-bit/96kHz.  Minimal original documentation on the tape 
boxes, and instruments that "jumped" from one track to another midway through a performance 



were just some of the challenges that demanded thorough documentation in order to create an 
invaluable road map for the restoration and mix. 

The restoration "clean-up" addressed anomalies such as thumps, clicks, ticks, hum and crackle.  
Each track was worked on individually from start to finish.  The completed restoration tracks were 
then conformed to final picture and ready for the mix.  The last remaining challenge of the original 
recordings was that multiple instruments and/or vocals were sometimes recorded on the same 
mono track.  In most cases we were able to break out the instruments in to separate tracks.  The 
final mixes for all songs were in 5.1 Surround and 2-track Stereo, which were archived and vaulted 
along with the raw source audio. 
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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 
 

 


