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NEW YORK CITY, 3 N o v .  - I t  was evident from the nature of the program 
over the whole week that the SMPTE has a great deal t o  offer not only to the 
engineering, technical and profcssional people in the membership but also to 
all those creative programming people in the film and television industries 
who need to understand the important technology. 

the Conference, attracting standing room only attendance. After the papers 
had been presented, a panel discussion took place on the subject: "The Near- 
Term Future for Digital Television ." These discussions provided a well- 
balanced overview of current developments and prospects. 

Attcntion was focused o n  energy conservation and ecological considcra- 
tions in  the Laboratory Practices session Tuesday morning, and several papers 
were given o n  the automation of laboratory operations. Altogether there were 
five papers o n  new film materials and processes, including two new Eastman 
color print films with improved dye stability. Of particular interest to many 
was the session Wednesday afternoon on Film-to-Tape and Tape-to-Film 
Transfers. Included in this session was a paper from Robert Rosch GmbH, 
W. Germany, on a new method for obtaining video signals from film utilizing 
CCD line sensors. A paper from Rank Cintel in England described their new 
Hying-spot scanner with digital scan conversion. 

morning, several papers o f  interest were given, including one from NHK 
Technical Research Labs in Tokyo on optical sound recording with a laser 
beam, and a progress report o n  a recording method with the Fluorescentsound 
System giving a 90-dB, 0-20-kHz range i n  8 noiseless tracks on 3Snini film. 
Also in this session, a report was presented on motion-picture sound en&' rineer- 
ing in the USSR. 

Post Production session also on Thursday morning. The cstablished and newly 
emphasized FCC standard on  blanking width f o r  television seems sure to have 
an impact o n  hoth new and established production houses and perhaps even 
on those who supply materials to be formatted for television. Confusion arises 
because there are m'o standards o n  blanking width (FCC and EIA) and there 
are tnultiple sources of increase of the width. (Also presented in this session 
were reports on newsgathering with ENG facilities in  German and Mexican 
television stations.) 

which a strong plea was made for fixing videodisk specifications. A par- 
ticularly interesting paper was the last one o n  Thursday afternoon, from 
OSRAM in Munich, dealing with an investigation of the flicker effect in  
filming with light from metal halide discharge lamps. In this paper a graphical 
method was described for calculating the most favorable parameters for 
filming with HMI lamps. 

The session Wednesday morning o n  Digital Television was the highlight of 

I n  thc session o n  Sound Technology in the Ziegfeld Theatre on Thursday 

A particularly important point was raised during the Video Production and 

Thursday afternoon there was a short session on videodisk developments in  

Measured in ternis of the equipment exhibit, the Conference was a rousing 
The range of television and film equipment continues to increase year 

by year. This exhibit was the largest ever, even though all spaces were sold 
out several months in advance of the Conferencc. Altogether I14 exhibitors 
with 2 I I booths brought together in one building an outstanding show that 
included the latcst developments in  the motion-picture and television indus- 
tries, demonstrating that the SMPTE conference must be ranked among the 
biggest and most prestigious of such shows. More than 7000 people attended 
the exhibit, and the Conference attracted nearly 1600 paid registrants. 

The Papers Program at this Technical Conference was arranged in 13 
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are due Program Chairman John Zeman 
(right), Eastman Kadak Co., and General 
Arrangements Chairman Irwin Young, Du 
Art Laboratories. They and their Committees 
shared the responsibilities for the UOth Con- 
ference. 

sessions of 83 papers, taking up four days. 
Many of the sessions were scheduled con- 
currently and Friday was left open to allow 
more time for meeting of Engineering 
Committees and other important events. 
One session, on Sound Technology, was 
held not in the Americana but in the Zieg- 
feld Theatre a block away. Attendance at 
the Papers sessions was heavy, at times ex- 
ceeding the available seating accommoda- 
tions. Credit for the Papers Program must 
be given to the team consisting of Chair- 
man John R .  Zeman, assisted by C.  Robert 
Fine and L. Merle Thomas for video and 
a w a r d  .I. Messina for film. This program 
gave those attending the Conference an op- 
portunity to learn about the latest motion- 
picture and telcvision developments, and 
see in tape and film demonstrations the re- 
markable progress that is being made in op- 
tical and electronic imagery and sound 
reproduction. Technically and visually the 
presentations werc also excellent, with 
many authors taking advantage of the fine 
film and tape facilities available. 

Considering thc Conference in its en- 
tirety - as a chance to meet with one’s 
colleagues throughout the industry, to hear 
of new developments in film or television. 
to participate in committee meetings. and 
to see the latest equipment - the week 
was one of thc best we have had. 

MONDAY MORNING 

Opening Address 
On Monday, 30 October, immediately 

following the opcning film presentation, 
Executivc Vice-president Robert M. Smith 
delivered the keynote address t o  begin the 
technical sessions. In his address. he wel- 
comed those who had come from around 
the world to attend the Conference, and he 
recognized the contributions of thosc who 
had worked so hard to makc the Con- 
ference a success. Following are excerpts 
of his speech. 

Good morning, ladies and gentlemen: 
Speaking on behalf of the Officers, Governors 
and members of your Program and Local Ar- 
rangements Committees, I would like to wel- 
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come each of you to the opening program 
session of this the 120th Technical Con- 
ferencc of the Society of Motion Picture and 
Television Engineers. The Society would like 
to extend a special welcome to all of our for- 
eign and overseas visitors. Attending today 
are representatives from 22 different coun- 
tries. To these visitors, we extend our warm- 
est welcome to our country and to our 
Conference. We have a full, exciting and re- 
warding week planned, and I am sure you will 
enjoy both the Conference and ouc city. 

In  the time since the Society decided to 
change from holding two major conferences 
per year to one, the Society Officers have 
been extremely pleased with the acceptance 
of this change and with the support we have 
received from the members and from both the 
motion-picture and the television industries at 
large. 

Program format adjustments have been 
made in order to better present the technical 
papers program and exhibits and to offer more 
convenient scheduling both for the Engineer- 
ing and Administrative committee meetings 
and for other related activities during the 
week. The opening session this morning will 
bc quite different from opening sessions of 
other years. The Chairman of this session is a 
noted filmmaker. Robin Miller, and the co- 
chairman will be the popular radio and televi- 
sion personality, Herb Oscar Anderson. This 
opening scssion. with its panel discussion, 
will set the theme for this Conference. “Im- 
agery - Today and Tomorrow.” 

It  does not take a crystal ball to see that i n  
the weeks and months to come the creative 
technical people - those primarily concerned 
with hardware - will have to learn about the 
problems and aims and ambitions of the pro- 
duction and post-production people who are 
primarily concerned with creative program- 
ming. Conversely, those involved in pro- 
gramming must learn to deal with very 
technical matters in order to use the available 
equipment to the fullest extent and to tell the 
manufacturers what they want. The Society 
seeks creative people i n  both areas, and we 
want to encourage effective dialogue between 
them. This Conference- beginning with this 
opening session - is a proper step in this 
direction, 

After today’s opening session and con- 
tinuing throughout the wcek, there will be a 
full four days of technical presentations, fol- 
lowed by a day reserved for administrative 
and engineering meetings. 

There will be an even dozen of sessions 
presented this week. They will include: 

Laboratory Practices (23 papers i n  three 
sessions, including new and updated informa- 
tion on laboratory equipment and new film 
processes including computerized laboratory 
systems). 

The Public Broadcasting Satellite System 
(12 papers in two sessions). 

Digital Television (the latest technical in- 
formation, i n  four papers and a panel discus- 
sion). 

Film Production (with strong emphasis on 
the newest lighting techniques). 

Film-to-Tape and Tape-to-Film Transfers 

(including continuous-motion color-film tele- 
cine with line sensors, and the flying-spot 
telecine system with frame storage). 

Sound Technology (two sessions covering 
optical sound recording using the laser, auto- 
mated computer sound editing, stereo optical 
sound, and improved sound for television. 

Special Effects, Editing, and Applications 
of Videodisks (seven papers). 

Video Production and Post Production (in- 
cluding portable video recording for ENG and 
automated video cameras and the latest tech- 
nology on post video production and editing). 

In regard to the Equipment Exhibit part of 
the program. this exhibit will be the largest 
the Society has ever held in New York; all the 
available exhibit space w *s reserved more 
than four months before thL Conference. It 
now has to be recognized that the SMPTE 
Conference has become an important industry 
showplace for the announcement and intro- 
duction of new technology for both motion 
pictures and television. 

Finally, let us acknowledge the efforts of 
those who have labored to make this a most 
successful Conference. Knowing of the work 
that your Papers Program Chairman, John 
Zeman, has put into this program and the de- 
tailed planning by the New York Local Ar- 
rangements Committee, under the Chair- 
manship of Irwin Young, 1 know that we are 
witnessing this morning the start of the 
largest, the most successful and rewarding 
Conference i n  the Society’s history. 

MONDAY MORNING 

Imagery - Today/Tomorrow: 
An Overview 

In his opening remarks, Session Chair- 
man Robin Miller of Robin Miller Film- 
aker Co. expressed the view that creative 
work has a durable quality, often lasting 
for centuries, whereas technology is con- 
stantly changing. This was illustrated by 
the replacement of ENIAC, one of the ear- 
liest electron-tube computer systems 
(which occupied a very large room and as- 
sisted in heating its own building) by a 
small desk-top unit costing less than $700. 
Technological developments tend to out- 
date themselves and be replaced one-for- 
one while artistic achievements are lasting. 
The objective in this session, Mr. Miller 
said, was to develop a dialogue between 
creative and technical people, those with 
software and hardware orientations. Four 
well known industry personalities, Tom 
Hope of Hope Reports, Inc.; Rochester, 
N.Y., Bernard Owett of J. Walter Thomp- 
son, New York; Patrick Pleven of ABC 
Entertainment, New York, and Stevie 
Phillips of MCA/Universal Pictures, New 
York; with the noted television and radio 
personality, Herb Oscar Anderson as mod- 
erator, formed a panel to discuss the com- 
plicated questions confronting creative 
people engaged in utilizing audiovisual 
media, as they become involved in rapidly 
changing film and television technologies. 



Imagery - Today/Tomorrow was the theme 
of Monday’s Opening Session. Besides the ex- 
pected engineering and management people, 
the session drew a very large attendance from 
the creative side of the industry. 

1. Statement by Thomas Hope, Hop, 
Reporis. l i i c . ,  R o c h e w r ,  N .  Y .  Tom Hope 
was the first speaker. His remarks were 
limited to the noncntcrtainment audiovisual 
sector of the industry, dealing first with the 
relationship between media markets and 
the people being served. Film and tclcvison 
in their different formats are being used to 
teach and sell. In  selecting the medium of 
communication there is a long list of 
choices. The introduction of the vid- 
eocassette was revolutionary, but other rne- 
dia are used extensively also - film strips, 
overhead projection and slides. Supe r4  
film use is growing faster than any other 
motion medium. 

Some figures were given by Mr. Hopc 
to illustrate the extcnt of current media 
usage - $1.2 billion for film; almost a s  
much for slides; and video, $780 million. 
A five-year projection indicates that slide 
usage will double. film will increase to 
$1.5 billion, and video. tos1 .2  billion. l h c  

schools market accounts for expenditures 
o f$ l .2  billion, while business and industry 
usage totals arc $2. I billion, and these fig- 
ures are skyrocketing. Business is the big- 
gest user of video. Future projections show 
the world population zooming, with an in- 
crease of two billion people in the next 20 
years. Teaching will depend more and 
more o n  the media. 

The current trend in equipment is 
towards miniaturization. Super 8 is beconi- 
ing a professional medium, while video is 
going through the development of many 
different systems. The spotlight today is o n  
the slide medium and computer-assisted in- 
struction. Tools. materials and people are 
the three keys to the future. 

2. Statement by Bernard Owett, J .  
Wulrer Thompson, N e w  York, N . Y .  Ber- 
niud Owett said he has an art director’s 
background and is now engaged in the pro- 
duction of advertising commercials to sell 

Ross: 

products and services. I n  this work there is 
a good deal of borrowing of entertainment 
techniques. Many people ask why coni- 
mcrcials arc not more fun. He  said he gets 
21 lot of (often gratuitous) advice from oth- 
ers. These ideas have to be compressed 
into 30 seconds on film or tapc. Coninicr- 
cials are seen by large numbers of people 
and must be tolerated in repeated show- 
ings. Often more work goes into a 30-s 
spot than into many big productions. 

Mr. Owett then reviewed the many 
technical difficulties encountered during 
the production of a commercial. Often the 
rcniark is madc that all of the production 
effort fails to  pay off at the home receiver. 
New technology is needed to conibinc the 
advantages of film and tapc. Some im- 
provements could be made i n  automatic 
focusing, instant threading, instant pro- 
ccssi ng, production monitoring faci I ities, 
super light sensitivity comparable to that of 
the eye, advanced sound systems to filter 
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out unwanted sounds, and computcrizcd 
fail-safe technical systems. Thc problem is 
that so many things can go wrong. 

3. Statement by Patrick Pleven, ABC 
Entertainment, N e w  York. N . Y .  Thc next 
speakcr was Patrick Pleven. He remarked 
that there are s o  many gadgets available 
now that he wonders if he wants to go any 
higher in technological development. Crea- 
tive people are nevcr going to be able to 
catch up if dcvelopment continues at the 
present rate. I t  might be worthwhile to look 
at the potential of what is already availablc. 
It is not fully understood what viewers 
choose to look at, even after all the re- 
search that has been done. Thcrc is the 
question also of the relationships bctween 
children and parents in the viewing situa- 
tion. Children watch so much television 
that video supersedcs all other sources of 
information. Research is needed to find out 
more about what people watch and why, 
and mcthods should be worked out to rc- 
spond t o  viewer feedback. 

Tcchnology has increascd productivity 
and rcduced technical complexity to the 
point where opcrating pcople. if not bored, 
are disturbed by thc realization that they 

are increasingly expendable. Attitudes 
have become negative and counterproduc- 
tive, while at the same time costs are spi- 
raling. Systems and procedurcs as well as 
machinery are necded to keep costs down. 
Mr. Pleven said he was not suggesting that 
tcchnology should be halted, but that there 
should be time to take advantage of the 
gains madc in the recent past. He men- 
tioned the need to overcome the difficulties 
of the editing process, especially in com- 
bining film and tape. The problem of sound 
fidelity was also referred to. The creativc 
people need time to catch their brcath. 

4. Statement by Stevie Phillips, MCAI 
Universal Pictures, N . Y . ,  N .  Y .  Stevic Phil- 
lips started out by asking the question, 
“What problems do I have as a producer?’ 
She rcferred to the underutilization of 
available technology as one. The most 
urgent rcquirement is to save time, and the 
suggestion was offered that computer pro- 
grams could be utilized as an aid in casting. 
Machines are available to do these tasks 
but arc not being used. Is there not a tech- 
nology. she asked, to ovcrcome thc prob- 
lem of having actors sitting around 75% of 
thc time’? Blowups from 16mm to 35mm 

creativity, all too often it is accompanied 
by disappearing jobs. 

On the question of time codes for film, 
the members of the panel agreed this tcch- 
nology could be used to save time, but it 
was noted that as yet there is not much de- 
mand. So far time coding facilities are 
available for 16mm film, but there is noth- 
ing equivalent for the 3Smm format. There 
was also a discussion about single-camera 
techniques in videotape production. So 
much improvement has been achieved that 
with these techniques tape can be used in- 
stead of film for dramatic productions. 
Several shows are being made this way, 
giving more flexibility and reducing costs, 
and no doubt more shows will be made this 
way in the future. 

Mr. Anderson asked the members of the 
panel about the possibilities for individuals 
producing raw material that could be uti- 
lized in big programs. Mr. Pleven said this 
would be welcomed, but Mr. Hope com- 
mented that young people do not have the 
money to acquire profcssional equipment. 
His figures showed that home video is fall- 
ing below expectations. 

A dialogue followed on the pros and 
cons of computer casting, and it was 

Paid registration of over 1600 was a good indicator of the interest in the technical program. 
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agreed this technique could be used to 
screen out unsuitable performers. On the 
question of television pickoffs from film 
cameras, the comment was made that these 
facilities are available now, but the tape 
cartridge is not in the camera; a separate 
machine is needed for recording. I t  was 
noted that the amount of 16mm production 
is increasing rapidly and that in the produc- 
tion of commercials Ihmm looks as good as 
35mm, but opticals are easier to make o n  
35mm. In considering film versus vid- 
eotape, the comment was made that the ap- 
pearance of film is much more satisfying, 
but it is  much more difficult to use three 
film cameras than three tape recording 
cameras in  the production of big shows. 
There are big differences between t ihi  and 
tape production in terms of cost, ease of 
accomplishment, and experience brought 
to the work. 

There was a great dcal of discussion on 
pre-recorded tape material for home view- 
ing, savings that might be achicvcd in film 
production through technology and what is 
likely to happen to broadcast tclcvision a s  
the tape cassette market grows. Ms. Phil- 
lips suggested that i n  the future perhaps 
broadcasting will be used for information 
instead of entertainment. But the comment 
was made that the networks are facing a 
greater challenge with cable television 
viewing. With a greater divcrsity of pro- 
grams, the multiplicity of choices prolifer- 
ates. One advantage of broadcast television 
is that the viewer need only turn on the set 
and let someone else make the decisions a s  
to what will be seen. This is simpler than 
selecting cassettes for an evening’s home 
entertainment . 

It was suggested that young pcople are 
having more problems with production on 
film: the immediacy of  tape is attractivc, 
and it is easier to teach with tape. But Mr. 
Hope said young people coming out of col- 
lege are turning to film mainly because of 
the high cost of electronic equipment. 

From the audience David Samuelson 
commented that not more technology, but 
rather a change in peoplc, is needed. The 
human element is most important. He 
asked, in responsc t o  a previous remark by 
a panel member, what can bc done about 
the technicians standing around while ac- 
tors go over and over their lines. Film is 
better than tape bccause people can take 
more time. In big motion-picture produc- 
tions, such as The Wiz ,  technology makes 
the film and cost is less important in the 
long run. 

A plea was made for professional peo- 
ple to consider cost effectiveness - t o  cut 
costs by a third would be an achievement. 
More attention should be given t o  tcchnol- 
ogy by creative people because even Fairly 
small savings can be significant in decision 
making. On the question of large-scrccn 
television in the home, Mr. Plevcn said the 
networks would welcome any development 
increasing pictorial values, but he was not 
sure that television pictures could be 
greatly enlarged; with screens larger than 

For nearly two hours each morning, the Registration area was crowded. 

40-60 inches, the impact of further size in- 
creases would be lost. 

A plea was heard for standardization of 
vitleotapc formats. Why, a mcmber of the 
audience asked. are there three, helical-scan 
vidcotape standards’! There was sonic dis- 
cussion also on callback tclcvision. Thc 
panelists were doubtful o n  this onc, but 
Mr. Pleven said that there is too much one- 
way video communication leaving viewers 
frustrated. Sonic way should hc found t o  
give viewers a chance to express prefcr- 
cnccs. Ms. Phillips commented that ques- 
tion cards handed out  at film scrccnings 
have had effccts on production. 

John Flory offered the suggestion from 
the audience that a great deal more tcchnol- 
ogy is needed to control costs and improve 
productivity. But still the most important 
factor is the artist. The creative people 
nccd better tools. ‘I’herc should be n o  nccd 
for hundreds of people t o  bc involved in 
program production; a producer should be 
able to work independently, making his 
own programs. Miniaturization with coin- 
puterization and improved replication 
methods should provide the answer for 
films to be sold like paperback hooks. l o o  
much attcntion is paid in Hollywood to a 
n m o w  spectrum of young people - oth- 
ers need programs too. Technology will 
savc us but wc have a long way to go, he 
concluded. 

TUESDAY MORNING 

Laboratory Practices I 
6. Ion-Exchange Recovery Tech- 

niques for the Reuse of Color Developers 
(Lcwis E .  Allen, Photogruphic Technology 

Ross: 

Div. ,  Eustttran Kodtrk Co. ,  Rochesler. 
N . Y . )  The work described i n  this paper rcl- 
atcs to the Eastman Color Print developer 
but should be applicable to any other devcl- 
opcr. More than 7 0  years ago Priesthoff 
and Stott showed that ion-exchange resins 
could be used to  recover the ovcrflow from 
color developing solutions. In  the mcan- 
tinic rising costs of  chemicals and more 
stringent afflucnt regulations give new 
justification for recovery techniqucs. The 
main reactions taking place i n  a color dc- 
velopcr are the reduction of silver halide to 
metallic silver with the oxidation of color 
developer, which then couples with a dyc- 
forming reagent to form the image. Reac- 
tion products accumulating in the devel- 
oper consist mainly of the halide ion and 
oxitlation products, but the actual usage of 
chemicals is quite small. The tank overtlow 
could be used as a replenisher by removing 
the reaction products and adding materials 
used up during development. Either the cx- 
ccss halide ion could be removed or the de- 
veloping agcnt itself could bc recovered. 
Methods for removing the halide ion by ion 
exchange were thcn described, starting 
with an outline of the chemical reaction in- 
volved as the developer solution is passed 
through a resin. Most resins in use today 
arc synthetic organic materials. To remove 
negatively charged halide ions an anion-ex- 
change resin is needed. The equipment 
used for ion exchange was then described. 
The elements arc relatively simple. The rc- 
sin is contained in a column, and a tank has 
to be providcd for the treated overtlow, as 
well as another tank for repcnerant solu- 
tion. The solution handling system can be 
automated if desired. One of the most im- 
portant factors is the availability of an ana- 
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ankarnen treasures. some construction materials. The accclera- 
tor is not corrosive but has an odor. An cx- 
haust hood should be provided for both 
machine tanks. The accelerator is made up 
o f a  thiol compound. sodium sulfite and ac- 
etate uscd as a buffer a tpH 4.0. The bleach 
solution consists of persulfate i o n .  sodium 
chloride, phosphate ion and quadrafor as 
buffer a t p H  2 . 2 .  A small quantity of gela- 
tin is added. In the process. chlorine is lib- 
erated and gelatin is used as a chlorine 
scavenger. Chemical analysis procedures 
were described also. Both accelerator and 
bleach solutions can be reused. Carc must 
be taken to avoid the destruction of the ac- 
cclcrator bath. Aeration should be mini- 
mized. The new persulfate bleach is as 
easy to use as the fcrricyanide bleach, and 
there are n o  screen quality differences, but 
the cost of the persulfate bleach is sonic- 
what greater. 

9. Process RVNP: A New Alternative 
Process for Eastman Ektachrome Video 
News Films (Williani G .  Doody. Gary M .  
Einhtrus and Keith H .  Stepheti, Eri.strii~iii 

Kodak Co .  I Rochmtcr. N . Y . )  Proccss 
RVNP offers a significant reduction i n  pro- 
cessing access time compared with Process 
VNF-I and makes available an alternative 
to the fcrricyanide bleach while maintain- 
ing image quality. Existing processing 
equipment can be used with minor modifi- 
cations. I n  this paper the access time equa- 
tion was outlined in terms of footage versus 
machinc speed. Thc solution wet time can 
be reduced by increasing solution tempcra- 
turc. hut this cannot be carried too far a s  
process reliability is affcctcd. A limiting 
factor i n  reducing access time is the fcrri- 
cyanide bleach. Persulfatc bleach is fastcr- 
acting. The temperature of the first devel- 
oper can be increased. but this incrcascs 
fog also, resulting i n  a reduction in max- 
imum density. Times and tempcratures 
were selected to give a 37% rcduction in 
solution wet time, from 14 min IS s to 9 

lytical laboratory. In the bench-scale 
cxpcrimcnts o n  Eastman Color Print devel- 
opcr, thc only photographic effect ob- 
served was a slight increase in the red and 
green sensitomctric curves. 

7. The Practical Application of an 
Ion-Exchange Method for Color-Devel- 
oper Reuse (.I. Wo.slc~y KIcppe, Color Prirrt 
r r r d  ProcvssinR, Eristrrlritr K1dok C o . ,  
Koc.haster. N . Y . )  The continuous process- 
ing of photographic films and papers pener- 
atcs chemical ovcrHows that have high 
material valuc and a potential for reuse. 
This paper described the equipment and 
mcthods uscd to recover a color-developer 
overHow from a continuous process for Ek- 
tacolor papers. Some consideration was 
given also to the recovery of other devcl- 
opers using the techniques of ion ex- 
change. The current objective is t o  achieve 
improved efflucnt tniinagemcnt of indus- 
trial wastes. The rising costs of chemicals 
provide an added incentive for reusing the 
color-developer overflow. But before the 
ovcrHow can be uscd as a rcplenisher, 
halide salts and decomposition products 
must be removed. The selective removal of 

Bob Colburn, Colbutn Labs, and Paul Hults, 
also of Eastman Kodak. 
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halides from a developer can bc accom- 
plished by an ion-exchange process utiliz- 
ing a basic anionic resin. These styrene- 
divinyl-benzene resins arc commonly uscd 
for watcr trcatmcnt and are readily avail- 
able. The ion-exchange process is a diffu- 
sion-rate controlled process which 
indicatcs that an optimum flow rate can be 
determined to  minimize the use of chenii- 
cals and water. The paper then described 
the treatment of developcr overtlow and the 
regeneration of the resin. Slides showed a 
typical ion-exchange installation. An out- 
line was then given of a pilot plant design 
for an Ektacolor paper process. The resin 
nccdcd regeneration after treating 700 liters 
of developer. This was accomplished with 
a 2% sulfuric acid solution. The acid solu- 
t ion was made up using a TeHon diaphragm 
pump metering the sulfuric acid into a 
strcani of cold watcr flowing at 2 0  liters/ 
minute. Before starting up the ion-ex- 
change process the chloride state of a new 
resin bcd must be changed to the bisulfatc 
state using also a 2 8  solution of sulfuric 
acid followed by a cold water rinse. After 
the pilot plant had operated successfully, a 
full-scalc production system with a capac- 
ity of 4000 liters of developcr was started 
up smoothly. After six months and approx- 
imately 40 cycles, the developing agent be- 
gan to scparate from the solution. This was 
found to be due to impurities i n  the alcohol 
uscd in the developer formula. Recent 
work with other color developers indicates 
that different problems will be encountered 
with the recovery of each developer. A 
considerablc amount of time for process 
engineering and design will be needcd bc- 
forc a developer recovery method could bc 
certified for general USC. Future developer 
recovery will involve original film proccss- 
ing where a higher risk is prcscnt and no 
rtxlm for error or undesirable effects is left. 
But a s  long as water-hased chemistry is 
used to dcvclop photographic products and 



Mr. and Mrs. Charles Hacker, (right and second from letl), Radio 
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min 1 s, while machine speed was in- 
created from 20 ft/min to 38 ftlmin. This 
represents a reduction in access time for a 
400-ft roll of film from 35 min to 19 min 
and for 3000 ft of film from 2 h to 1 h 15 
min. The persulfate bleach cannot function 
without an accelerator, and a stronger fixer 
is needed. The replenisher system should 
have recirculation and filtration, and an ex- 
haust hood should be provided. Only slight 
changes in sensitometric characteristics oc- 
cur with the new process. resulting in a 
slight color shift. Forced processing can be 
employed. Chemical costs are equivalent 
to those for Process VNF-I. The process is 
somewhat more sensitive to process varia- 
tions. Tests were carried out in a number of 
TV stations, and demonstration footage 
from these stations was shown. 

10. Low-Contrast Processing of VNF/ 
VNX (7240/7250) Ektachrome Films 
(David K .  Bulloch, Philip A .  Hunt Chami- 
cal Corp., Palisades Park, N . J . )  Present- 
day high-speed color reversal camera films 
yield, after processing, high-contrast im- 
ages intended for direct projection. When 
the final use of the film is to be color re- 
lease prints or television reproduction, 
low-contrast original images are preferred. 
Low-contrast original films are available 
but have low camera speed - for exam- 
ple, El25 tungsten for Type 7252. Consid- 
erably higher speed camera films are 
needed in many filming situations. East- 
man Video News film 5240/7240 (El 125 
tungsten) and Eastman high speed video 
news film 7250 (EI 400 tungsten) are uti- 
lized extensively in television newsgathcr- 
ing, documentary filming, industrial film 
production and the like where lighting is 
poor or relatively uncontrollable. The tele- 
vision industry complains of dark tone 
compression, a direct result of high-con- 
trast images, caused by harsh lighting en- 
countered in many news situations and the 
inability of telecines to reproduce the long 
tonal scale of films intended for direct pro- 
jection. Post flashing of exposed but un- 
developed film is sometimes employed to 
reduce contrast, but this is a difficult prac- 

Shown with their wives are Robert Klees (left), DeLuxe General; Hart- 
well Sweeney, Eastman Kodak Co.; and William Hedden, Calvin 
Communications Inc. 

tice and impractical in  television news be- 
cause .of the time involved. This paper 
described modifications of the existing 
VNF-I process to produce low-contrast im- 
ages. The present VNF-I color developer is 
replaced with a new formulation requiring 
no modification of machines or processing 
conditions. Sensitometric results of the 
modification were presented, along with 
demonstrations of the results of this 
method at NBC both with 7240 and 7250 
films nomially processcd and forced pro- 
cessed. 

11. A New Short Process for Rewash- 
ing of Eastman Color Motion-Picture 
Films (Thomas M .  Kuhn. Frederick C .  
Franzwa, Cluyton J .  Dance and Bradley 
K .  Jcnsm, Eastman Koduk C o . ,  Rochcs- 
rcr, N . Y . )  Traditionally the ECN-I process 
has been used for rewashing of color mo- 
tion-picture printing originals to heal slight 
scratches and remove dirt. The low temper- 
ature of the process was ideal for rewash- 
ing originals consisting of several diffcrent 
eniulsion types. Most of these originals 
cannot be rewashed in a high-temperature 

process, such as ECN-2, because some of 
the older emulsion types would not survive 
the treatment. With many laboratories con- 
verting to high-temperature processes the 
need for a separate wash process becomes 
more urgent. This paper described a three- 
step, five-minute rewash process RW-I that 
can be used to treat any Eastman color nio- 
tion-picture original. The RW-I process 
consists of an acid sulfite bath, a wash with 
a wetting agent, and drying. Slides illus- 
trated cmulsion swell profiles for six differ- 
ent types of films in the ECN-I process and 
in the RW-I rewashing process and also 
showed the way in which emulsion healing 
takes place. Slides were also used to show 
prints of scratched films before and after 
treatnicnt. Some density changes take 
place as a result of rewashing, and these 
result in color shifts, in some cases as 
much as two printer lights. In  a comparison 
between rewashing in Process ECN-I and 
RW- I ,  the changes were shown to be much 
smaller in  the new process and timing con- 
sistency better. In tests of dye stability n o  
significant differences were found, even 
when films wcre rewashed twice. 
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with anion-exchange rcsin, and a proprie- 
tary regenerant was developed that could 
be reused many times. The resin clogging 
was overcome with dual self-cleaning 
tanks. In addition to removing silver thio- 
sulfate ions from wash water, the anion- 
exchange system also removed ferro- 
cyanidc and thiosulfate ions. After recy- 
cling 30,000 gallons of wash water the 
rcsin was saturated with silver ion and had 
to be regenerated. Ferrocyanide simulta- 
neously removed during resin regeneration 
was removed from the regenerant by pre- 
cipitation with ferrous sulfate and a floc- 
culating agent. At a ratc of 120 gal/min 
(450 I/min), 9 0 6  of the silvcr was removed 
with watcr savings o f  62% and energy sav- 
ings of 42%. 

Dr. Walter Stoye, Hessischer Rundfunk, ob- 
taining information about the next Montreux 
International Television Symposium from 
Mrs. Jan Flaherty. 

12. Photographic Wash Water Recy- 
cling as a Solution to Energy Conserva- 
tion, Water Conservation and Pollution 
Reduction (John J .  Hawiit mid Roberi T. 
Krc4nictn, Puce Internutionul Corp . ,  Ho l -  
I w o o i l .  Crrl(f.p.) During the past decade the 
coiiHicting pressures of ecology and con- 
servation in relation to rising costs have 
heen felt by photo lab management. From 
20 to 2 5 8  of the country's capital expendi- 
turcs are now being diverted to cnviron- 
mental improvements. Public Law 92-500, 
known as the Muskie Law, states that i n  
1077 thc best practical tcchnology will be 
used to prevent pollution; by 1983, thc best 
available technology cconornically achiev- 
able; and by 1985 the national goal will bc 
to totally eliminate thc discharge of pollut- 
ants into navigablc watcrs. Laboratory 
costs will continue to risc, including water 
and energy costs as well as escalating 
sewer taxcs. Research at Deluxe Laborato- 
ries i n  Hollywood has shown that the use of 
ion-exchange resins to remove chemical 
pollutants from wash watcr is a practical 
and ccononiical approach to this problcm. 
Previous attempts to use ion cxchangc to 
recover silvcr failed for two reasons: it was 
impossible to remove the silver on a cost- 
effective basis, and the resin columns 
clogged up with a gelatinous precipitate 
from thc processing solutions. Deluxe Lab- 
oratories solvcd the regeneration problem 
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The PBS Satellite System 
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13. The Planning and Implementa- 
tion of the Public Television Satellite In- 
terconnection System (John E .  D .  Ball, 
Public Broadcusting Service, Washington. 
D.C.)  The Public Television Satellite Inter- 
connection System is probably the most ex- 
tensive installation of communications 
satellite earth terminals and relatcd terres- 
trial links established solely for distributing 
television programming. In  conjunction 
with the Western Union Westar domestic 
satellite system, the ground segment facili- 
ties owned by PBS and the public televi- 
sion stations replace the national tcrrestrial 
facilities leased from the Bell System since 
the early 1970s. The system servcs 165 
public television stations in thc continental 
U S . .  Alaska, Hawaii, Puerto Rico and thc 
Virgin Islands and consists of 145 receive- 
only earth terminals, 5 reccive-transmit ter- 
minals, 7 I terrestrial intcrconnection links 
and a main origination earth terminal. 
(Questions of interference from tcrrestrial 
microwave systcms and generated signal 
level were considered.) Three satellite 
channels (transponders) are leased full- 
time on the Westar I satellite to feed pro- 
grams to Eastern and Central time zone sta- 
tions, Rocky Mountain stations, Pacific 
zone stations and Alaska/Hawaii stations. 

Mrs. Lynne Robinson, Conference Programs 
Secretary, reviews some last minute details 
with Denis Courtney, SMPTE Executive DI- 
rector. 

Programs are distributed from thc main ori- 
gination terminal by PBS o n  a tirne-stag- 
gered basis to accommodate time zone 
differences. The five receivc-transmit ter- 
minals provide the systcrn with additional 
program origination capability for regional 
nccds. All continental U.S. terminals havc 
a 10-m diameter antenna, two tran- 
sistorized low-noise amplifiers and two or 
more satellite video receivcrs. The main 
origination terminal has two I I-m anten- 
nas, rcdundant parametric amplifiers with 
cach antenna, fivc transmit (3-kW) chan- 
nels and five receive channels. The system 
took approximately 18 months to plan and a 
further 18 months to install, at a total cost 
of almost $40 million. 

14. System Performance Objectives 
and Acceptance Testing of the Public 
Television Satellite Interconnection Sys- 
tem ( R .  Evans Wetmore, Public Broud- 
rusting Service. Wushington. D . C . )  This 
paper included the general theory of opcra- 

The S z e t y  had a Membership and Publications Desk in the Registra- 
tion area. It was statTed by Steve Alster (center), CBS; William 

Pabio Welnschenk-Tabernero, SMPTE Motion-Picture Engineer, at 
the Society's Information Booth in the Exhibit Hall. 
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tion, the determination of the figure of 
merit (CB) of a ground terminal and a gen- 
eral discussion of wideband FM transmis- 
sion related to satellites. The testing of the 
system was explained and related to the de- 
sign and installation of the system. Almost 
all television transmission utilizes geosta- 
tionary satellites orbiting above the equator 
at a speed matching the rotation of the 
earth. To achieve this configuration the sat- 
ellite must be in a circular orbit at a nomi- 
nal distance of 35,700 krn above the 
equator. At this distancc from the earth 
typical signal losses are 195 to 200 dB. An 
activc satcllitc is used, powered by solar 
cells augmented by internal secondary 
cells. Frequency bands for communica- 
tions satellites are in the 4- and 6-GHz 
common-carrier line-of-sight microwave 
bands: the 6-GHz band for transmission 
and the 4-GHz band for reception froin the 
satellite. To conserve the limited power 
from each transponder the satellite signals 
arc confined with highly directional antcn- 
nas to those areas on the earth where the 
signal will be of USC. The shape of thcsc 
radiation patterns is called a "footprint." 
The received power from the satellite is 
fixed at any point within its footprint. and 
the performance of the earth terminal must 
be varied to achieve a given performance 
level. This is done by varying the Gn' 
ratio, the earth terminal's figure of merit. 
The mathematical relationships of the G 
and T coniponcnts were thcn discussed. In  
designing the PBS system, the GIT for each 
site was determined from the satellite EIRP 
valucs and G and T were traded off accord- 
ing to economic factors. Since thc rela- 
tively weak satellite signal is susceptible to 
co-channel interference, i t  was not always 
possible to locate an carth terminal next to 
the station using it; in  sonic cases the carth 
temiinal signals had to be sent t o  PBS sta- 
tions by cable or line-of-sight (LOS) radio. 
Doppler shift and sun transit received con- 
siderable study. Doppler shift causes a 
small time-varying change in phase and 
frequency of the color subcarricr, cyclical 
over 24-hour periods. Sun transits are ser- 
vice outages occurring around the equi- 
noxes for a few minutes on successive days 
twice a year when the sun is lined up di- 
rectly with the satellite and earth terminal. 
A computer program was developed to pre- 
dict these outages. 

15. Earth Terminal Site Selection and 
Installation (Edmund A .  Williums, Public 
Brtrndtmiing Service. Wushington, D .  C .  ) 
Factors involved in the design of satellite 
communications video earth stations, in- 
cluding equipment configuration, sitc 
layout, remote operation and antenna posi- 
tion in addition to the usual RF and video 
baseband performance, were considered in 
this paper. These factors form a set of de- 
sign criteria affecting the entire electronics 
and mechanical equipment layout. Special 
attention should be given also to future ap- 
plications since the design stage is the most 
cost-effective time to re-design or re-layout 

The Monday morning session, Imagery - Today/Tomorrow, included a panel discussion. Many 
questions were raised about current technology and how the creative people can take full advan- 
tage of it. 

equipment. Equipment configuration de- 
sign should take into account the type of 
signals being received, their quantity and 
their relative importance to each other. 
This information will then be used to de- 
cide such matters as antenna feed, type, 
number of receivers needed, number of up- 
links required and the type of protection 
switching necessary for reliable service. 
Basic redundant receive-only video station 
clcctronics may be located in one 19-in 
rack spacc, but large systems may require a 
separate building near the antenna. Large 
transmit stations usually need dedicated 
test equipment as uplink performance 
should bc monitored daily. Site layout may 
be extremely important if i t  is to be used 
for two or morc satcllitcs simultaneously. 
Control and monitoring may be accom- 
plished over distances of several hundrcd 

feet with hard wired switches and relays, 
but for distances exceeding several miles, a 
complete voice grade telemetry systcm is 
recommcndcd. Thc carth station aiitcniiii 
must bc sct to uniquc azimuth and elevn- 
tion coordinates for operation on a particu- 
lar satellite, depending on the earth 
station's gcographic location. Thc infrc- 
quent adjustments i n  antcnna oricntation 
(say, from one satellite to another) arc usu- 
ally made manually but spccial fast drivc 
motors arc availahlc. 

16. The Augmentation of the PBS 
Technical Center ( R o h f w  D .  McCorrriicA, 
Public Brociclccrstirig Sc,rvic,c., Wcr.shing/ori. 
D . C . )  This paper described several of the 
more important dcsign considcrations in- 
corporated in the PBS Technical Center in  
Washington. None of these is revolution- 

Sessions chairmen reviewed their plans with the authors before each session. Shown in the 
Author's Lounge are Robert McAll and authors from the Video Production and Post Production 
session. 
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arq, but they are different enough from 
normal operating practice to warrant atten- 
tion. Once the decision was made to adopt 
a satellite distribution system, several tna- 
jor decisions followed - the Mountain 
and Pacific delayed broadcasts should be 
originated from Washington; multiple pro- 
gramming other than delayed broadcasting 
was probable; existing originating facilities 
would have to be enlargcd; the audidvideo 
control systems would have to be ex- 
tremely flexible; some system of operating 
must be developed to keep the multiple op- 
eration simple; with so much of the opera- 
tion dependent on one location, failure 
protection should be a primary concern; 
and on account of extremely tight budgets, 
only what could be considered normal 
practice for a facility of this type would be 
acceptable. In  designing for failurc protec- 
tion, two systems as indepcndent of each 
other as possible were adopted. In normal 
operation cach system would handle half 
the load, but in  the event of the failure of 
one system the other would have to carry 
thc full load. Standby diesel generators ca- 
pable of carrying the full technical load 
were installed, with dual-path distribution 
and extra critical areas served by both 
paths. The routing switcher has 13 mod- 
ules, and one power supply can drive two 
modules. Central control rooms are situ- 
ated in the switching studios. The audio/ 
video switcher is actually composed of four 
indcpcndent matrices. To avoid the confu- 
sion inherent in multiple operation, the 
switching studio/master control concept 
was adopted, where one operator is respon- 
sible for the feed to  one or two transpon- 
ders. The routing switchers are controlled 
by microprocessors, with touch-tone pads 
and alphanumeric readouts. 

17. Computer Services Support for 
the Satellite Transmission System (Don- 
ald F .  Ford, Public Broadcasting Service, 
Washington. D . C . )  This paper described 
how the Computer Services Department of 
PBS provides support for Opcrations, En- 
gineering and other departments. With the 
advent of the satellite distribution system, 
new demands were made on all PBS de- 
partments pnd on the computer support 
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services group. A key application in the 
time-shared computer system is a program 
scheduling system called the Network Op- 
erations Log Application (NOLA). This 
system consists of two parts mutually uti- 
lized to produce several reports. A file of 
program descriptions gives details, such as 
title, color and producer, about the various 
programs that are distributed on the na- 
tional interconnection. Another file is used 
to generate the schedule of programs on an 
advanced basis and for day of air. The 
NOLA program is being revised to accom- 
modate the increased number of schedules 
in the multi-channel satellite system and to 
enable a limited query system from the sta- 
tions through the Dial Access Communica- 
tion System (DACS). The DACS uses a 
dedicated minicomputer, the heart of a 
store-and-forward message system. Corpo- 
rate offices and stations can communicate 
with each other using WATS lines which 
dial directly into and out of the computer. 
The computer containing the NOLA data 
base will interface directly with a new au- 
tomated switching system. Planned sched- 
ules for three hours to three days will be 
fed into the switchers. At the end of each 
transmission the switchers will feed back to 
the main computers the actual transmission 
information for exception reporting. Other 
services presently on the computers were 
also described. The computers used were 
various PDP models by Digital Equipment 
Corp. 

18. PBS Satellite Interconnection 
Technical Operations and Maintenance 
(W. Gordon Douglas, Public Broadcusting 
Service, Washington, D . C . )  The change in 
the interconnect system of Public Broad- 
casting from terrestrial to satellite has 
brought about a considerable increase in 
scope as well as a change in technology. 
Responsibility for transmission of pro- 
grams via the interconnect has increased 
from monitoring the performance of the 
telecommunications canier to fulfilling the 
role of the carrier. This paper outlined the 
work that has been done to prepare for this 
additional responsibility, including train- 
ing, documentation, spares and the setting 
up of a central repair depot. The,training 

program was - and still is - a com- 
prehensive series of courses aimed at meet- 
ing the needs of individual PBS stations 
and the PBS staff at the Main Origination 
Terminal (MOT). One requirement was a 
series of courses aimed at enabling students 
to rapidly sectionalize an earth station 
problem down to the module level. Train- 
ing also involved a detailed trip through the 
MOT equipment. Training is continuing i n  
the form of self-help packages developed 
in-house by the technicians and also at thc 
central repair facility set up by the receive- 
only and receive-transmit prime contractor 
(Rockwell-Collins). As part of the contract 
for procurement and installation of the 
small stations, an initial maintenance pe- 
riod (IMP) plan was developed. The pur- 
pose was to make the transition to full 
system support responsibility easier for 
PBS. The IMP commenced with the ac- 
ceptance of the first earth terminal at 
KERA in Dallas, Texas and will run until 
about September 1979. With the new inter- 
connect system there was an immediate 
need for a procedures handbook. This in- 
cludes procedures for system restoration in 
the went of transponder failure, methods 
for obtaining repair assistance, and so on. 
The main objective for the future is provid- 
ing cost-effective service. Measurement 
systems are being developed to establish 
the norm in terms of quality and rcliability. 
Questions after the presentation revealed 
that some problems with lighting still have 
to be resolved. 
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Laboratory Practices I1 
19. A Projection System Utilizing a 

Half-Frame Format (Joseph W. Schrnit, 
Engineering Consultant, Chatsworth, 
Calif., and Barnard L .  Sackett, Super-V 
Corp., Philadelphia, f a . )  In this paper a 
motion-picture format was proposed with a 
height of two perforations instead of thc 
usual four. Most 3Smm theatrical motion 
pictures that are not anamorphic are shot 
with a camera aperture exposing a picture 
with approximately a 1.33:l aspect ratio, 
but the release prints are projected with an 
aspect ratio varying from 1.66 to 1.8S:l. In 
the case of I . 8 S :  I ,  only 74% of the picturc 
height available is actually projected; of 



more interest is  the fact that only 60% of 
the available film surface is used for the 
picture seen by the audience. A print for- 
mat with two-perforation height utilizes 
over 93% of the film, saving nearly half the 
cost of release prints. To avoid the need for 
all projectors t o  have the new two-perfora- 
tion pulldown, the images could be printed 
in a skip-frame mode, but to utilize all of 
the film and to effect the savings in print 
footage, another reel would be interlaccd 
with the first one, head to tail, with the ap- 
propriate standard optical soundtrack on 
both. For example, reels I and 3 could be 
placed on one roll, and rccls 2 and 4 on 
another. After reel I is projccted the roll 
would be placed back on thc projector 
without rewinding t o  bc ready for reel 3. 
By choosing an appropriate reduction ratio 
for making a dupc negativc for the release 
printing and choosing the proper aperture 
for the projcctor, thc original negativc in- 
formation will be projccted in half-frdmc 
format as i n  the present 1.8S:I “wide- 
screen” format. Other taking formats, in- 
cluding 16mm. can be converted to the 
two-pcrforrttion system. Two-perforation 
formats have been around for some timc. 
What makes the system morc viable now is 
thc use of an auxiliary lens on the projec- 
tor. This Super-vision lens is a negativc- 
diopter, single-element, plano-concave 
lens by E.J. Anton. The papcr concludcd 
with thc showing of a dcmonstration film. 

20. A VKF Sprocket for Theatrical 
35mm Projection Equipment Designed 
to Limit Film Damage (Worth Raird. 
LnVezzi Mtrchine Works, Inc. ,  Elmhurst, 
111.) This paper described a new shape for 
sprocket teeth as an answer t o  the costly 
problem of premature film damage. Projec- 
tion equipment has scen many changes in 
the past 25 ycars. particularly towards tiu- 

tomated operation with less personal atten- 
tion by a projectionist. At the same time 
film inspcction between showings has be- 
come less frequent. These and other condi- 
tions havc contributed to film damage early 
in the life of prints, with eventual lost 
footage and finally destruction of the 
prints. The sprocket is not always the C ~ I U S C  

of film damage, but, a s  the sprocket tooth 
is one component in intimate contact with 
the film perforations, it is quite often the 
instrument of damage. Heavy tension on 
the film will cause the edge of the tooth to 
dcform the driven edgc of the perforations. 
The taqk of developing a sprockct to mini- 
mizc these problems is complicated by two 
types of perforations in common use - 
the KS wide-pcrfordtion and the CS nar- 
row-pcrforation; sprockets must handle ci- 
thcr type. A new tooth form called VKF 
(Very Kind to Film) tries to overcome this 
problem. This format follows standard nar- 
row-tooth lateral center-to-center spacing 
across the film width. but has an increase in 
overall width of the tooth with a radius 
added on the tooth comers, large enough so 
that no sharp edges contact the perfora- 
tions. The new sprocket has been in service 

in theaters for several months, and projec- 
tor manufacturers are starting to use the 
new sprocket on their cquipment. Tests 
were described in which the standard nar- 
row tooth sprockct and the new VKF 
sprocket were compared, on films having 
thc KS and CS perforations. After 2000 
passes, the films projcctcd with thc VKF 
sprocket were still suitablc for projection, 
while the same tests using the narrow-tooth 
sprocket showed film deterioration in a 
lesser number of passes (with improper 
gate tension, about 1000 passes). 

Mr. and Mrs. Robert Kreiman (left), Pace In- 
ternational, Inc., with Mrs. Lee Bachrnayer. 

21. A Holographic Process for Color 
Motion-Picture Preservati6n (Chtrrles S. 
Ih. University of Delawnrr. Newurk, Lid. ) 
In this paper a holographic process suitable 
for archival color motion-picturc film prcs- 
ervation was dcscribed. The process, 
which has been demonstrated with color 
slide film, utilizes thrcc lasers, one red, 
one green and one bluc, and each frame of 
a color motion picture can be transformed 
into a frame of Fourier Color Hologram 
(FCH). The FCHs are recordcd on high- 
rcsolution black-and-white films and are 
normally planc holograms. By opcrating 
the lasers i n  pulsed mode, the transforma- 
tion to FCH can be made i n  real timc. at 24 
frames/s. An FCH is essentially a supcr- 
position of thrcc monochrome holograms, 
each representing a primary color compo- 
nent of the original image. FCHs maintain 
color registration despite dimensional 
changcs in the film base. The colors of re- 
constructed images are determined solcly 
by the characteristic color of the laser, 
which can bc reproduccd exactly, and the 
color balance can be adjusted easily by 
changing the relative powcr of each laser. 
However, the reconstruction of a multi- 
color hologram with a multi-colored laser 
bcam produces many undesired color im- 
ages, known as color cross talk. These 
effects con be greatly reduced by using the 
so-called Brligg diffraction condition, but 
this depends o n  the thickness of  the emul- 
sion. The FCH climinatcs the color cross 

talk by spatial filtering in a Fourier planc. 
utilizing an aperture of the correct size. 
Thc resolution of an FCH depends on the 
three wavclcngths uscd, the angle between 
the ob,jcct beam and the reference beam. 
and the size of thc hologram. The only fac- 
tor that may cause color misrcgistration is 
misalignment of thc laser beams. The con- 
trast of images reconstructed from the ho- 
lograms is rclatively insensitive to film 
gamma over a considerablc range. The p;~- 
per concluded with ii systcm description 
and some practical considerations, illus- 
trated by slides. 

22. Image Enhancement of Film by a 
New Method of Preflashing (Verriori I . .  
Kippirig. Corisultcir~t. Sun Frcincisco, 
C d f . )  This paper described a new method 
of preflashing that utilizes an in-camcra 
system which prcflashes the film iiinne- 
diately prior to the main image exposure. 
This method ensures that the scene image 
will bc recorded while thc silver halides i n  
the emulsion arc optimally receptive to im- 
age recording. Various mcthods of control 
over the prcflash system can bc employed, 
such as exposure duration, color and inten- 
sity of the light source. A gain of at lcast 
twof/stops i n  low-light sensitivity has been 
achieved with this system. The purpose of 
preHashing is to overcome the initial incrtia 
of thc film and thereby record an extendcd 
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The panel dlscuwion and papers on digital television on Wednesday morning were of great interest. 

range of sccne light values. In  addition to 
enhancing photographic quality through an 
increased capability to record low light lev- 
els in  scenes, the system provides a means 
for controlling sccne tonal range. Preflash- 
ing of film is a well known technique that 
has bcen utilized by still and motion picture 
cameramen for many years, but a major 
problem is that the prcflash latensification 
of the film changcs in a rclatively short 
timc, and the resulting inconsistency is a 
very real hazard for the filmmaker. In the 
system described in this paper, the film is 
exposed to the scene approximatcly one 
second after preflashing, putting the film in 
a near-optimum statc of excitation. A light 
source i n  a light-tight housing within the 
camera body or film magazine cxposes the 
film as it  moves past the sourcc at a con- 
stant speed during operation of the camera. 
A detailed description was given of the 
prototype preflash unit installcd in a Bcau- 
lieu model R-16B camera. 

23. Optical Printer Control by Mi- 
croprocessor (Michael Chcwey, Walter 
Eggers and Allen Hecht, MCM Lahorato- 

Richard B. GUckman offered a paper entitled 
“Dlfhion and Reflection Media for Light 
Control.” 
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ries, Culver City, Cat$.) This paper de- 
scribed a new microprocessor-based reader 
control unit  that has been developed by 
MGM Lab Electronics for use with a step 
optical printer. The unit has the capability 
to function using any cueing mode - 
notch, tab or franic count. Bcll & Howcll 
additive tapes or MGM cue analog framc 
count cucing tapes can be accommodated. 
The control panel has been simplified, with 
a unique display device to present opcrator 
messages and machinc data using the full 
ASCII set of alphanumeric symbols. With 
this display device, interaction between 
operator and machinc has been greatly en- 
h,anced. The programming tcchniques dc- 
velopcd at MGM havc dramatically 
extended the life and reliability of printer 
light valvcs and havc decreascd failurc 
rates by as much as 60%. With the latest 
microprocessor technology, great advances 
have been madc in the implementation of 
complcx tasks. The microprocessor con- 
struction was described in detail, with cni- 
phasis on thc very large capacity - up to 
400 scenes using only part of thc capacity. 
Thc preliminary testing of the system was 
dcscribed, and some modifications made as 
a result of operator suggestions were noted. 
The microprocessor control installation on 
a stcp optical printer was shown in a scries 
of slidcs. It was stated at the conclusion 
that the microprocessor is a useful tool, 
opening a new era in electronic control in 
the laboratory. 

scribed a new low-cost Blm-to-tape transfer 
system. 

24. Two New Eastman Color Print 
Films with Improved Cyan Dark-Keep- 
ing Dye Stability (Eric V. Knursen, C .  
Bradley Hunt. John L. Baptista. Frederick 
C .  Franzwa, John W .  Erwin, Howard S. 
Johnsion. Reid J. OConnell and Cutaldo 
A .  Maggiulli, Eastman Kodak Co., 
Rochester, N . Y . )  Thc need for motion-pic- 
ture film with improved dark-keeping sta- 
bility has been increasing, especially in 
educational and industrial applications 
where prints will be retained for many 
years. In response to this need, two new 
print films have been developed by Kodak 
with markedly improved cyan dye sta- 
bility. Onc of these print films, 7378, is 
dcsigned for Process ECP, while the other, 
7379, is for Process ECP-2. These films 
arc identical with the present films 7381 
and 7383. The methods used to test dye 
stability were described. Most testing of 
this kind is done by accelerated aging, but 
the relationships are not similar with all 
films, and the conditions are different for 
each dye. The Arrhenius test was de- 
scribed, which measures the rate of dye 
fading with humidity and temperature 
changes. This is a slow process. A 0.10 
density loss in routine testing of this kind 
was found to be sufficient to give an indica- 
tion of the effects on dark-keeping dye sta- 
bility. From graphs obtained in these tests, 
predictions can be made that agree with 
long-time-kccping results, and this helps to 
produce prints with better image stability. 
The chemical structure of the dyes was out- 
lined. Thc new dye is less susceptible to 
processing conditions and gives ten times 
greater stability. The need to carefully fol- 
low processing specifications was empha- 
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sized. The last three stcps in processing 
have the greatest effect on dye stability. 
Washing is very important. Recommenda- 
tions for temperature and relativc humidity 
in storage should be closely adhered to. 
Thc Arrhenius test showcd the advantages 
of storagc at lower temperatures. 

TUESDAY AFTERNOON 

Satellite Equipment and 
Delivery Systems 

25. Future Developments in Satellite 
Communications ( J a m e s  W. Cuddihy, 
RCA American Communications, Inc. , 
Pismaway ,  N . J . )  Developments in satel- 
lite communications over the past 15 years 
and trends for futurc systems werc re- 
viewed in this paper. Significant dcvelop- 
ments are occurring that may cnhancc the 
capability of satellitcs to provide service to 
a greatcr variety of customers. Today there 
arc ten separate satellites in geostationary 
orbit scrving thc domcstic necds of the 
United States and Canada alone. Interna- 
tionally thcre are six separate operational 
satellites scrving the lntclsat nctworks 
above the Atlantic, Pacific and Indian 
Oceans, with several other satcllites i n  or- 
bit capablc of providing service in case of 
failure and two Marisat satellites for the 
maritime industry. Satellites launched after 
1973 generally have a capacity of 750 to 
1000 one-way voice gradc channcls or  one 
high-quality tclcvision channel per 36- 
MHz transponder. Systems prcsently in op- 
eration and planncd for launch up to 1980 
greatly expand the amount of in-orbit com- 
munications capacity. The vast increase in 
capacity has made necessary an increase in 
satellite size and weight, putting additional 
dcmands on launch vehicle capability. As 
the uscful life of communications satellitcs 
expands, it might bc expected that uni t  
costs would tend to decrease. But the risks 
involved in designing systcms that will 
provide competitive serviccs five and ten 
years into the future arc inherently greater. 
In the future, the constraints on size and 
weight imposed by the use of expendable 

printer. 

launch vehiclcs will be eascd whcn the 
space shuttle comes into service. More effi- 
cicnt solar cells to increase power arc being 
dcvelopcd. Extensive work is hcing done 
on higher-power tubcs for the 12-14-GHz 
and 20 - 30-GHz frequency bands. Undcr 
dcvelopmcnt and in limited use arc time- 
division multiple-access (TDMA) tech- 
niques, dividing a transpondcr into time 
slots. Some rescarchers have proposed a 
high-density spot beam scanning the U.S. 
at the rate of600 Mb/s. Digital television at 
20 - 40 Mb/s is a stroni prospect for the 
ncar future. 

26. Application of Low-Noise Para- 
metric Amplifiers to Video Terminals 
(Frurik A r m s ,  L N R  C‘omi,iunic.ciriorls, l i t ( , .  , 
Hmppougc’, N.  Y . )  The operational consid- 
crations which mandate the use of ultra- 
low-noise parametric amplificrs for high- 
performance video earth terminals wcre 
outlined. Parametric amplificrs are indi- 
cated in the following situations: ( I )  for 
trunkline circuits wherc high SNRs arc cs- 

sential - e.g. .  lntelsat A and B earth sta- 
tions and domestic video and data 
transniission satellite networks and other 
high-quality distribution requirements; (2) 
for half-transponder video, master origina- 
tion stations and small-aperturc high- 
quality transportable duplex terminals; and 
(3) for cases of rcduced EIRP at thc edges 
of thc satellite footprint or wherc the satcl- 
litc’s power has decreased with age. The 
use of a low-noisc parametric amplificr and 
the rcsultant SNR improvement were out- 
lined. The LNR Serics NC4 low-noise ani- 
plifier. which is now used at over 450 
installations worldwidc. was described. In 
particular, the niodcls NC4-33 and NC4-45 
have typical noisc tcmperatures of 30 K 
and 45 K respectively over the 3.7 - 4.2- 
GHz band. Improvements in station G/T 
were notcd and typical installations were 
illustrated. I n  response to a question from 
the audicnce, the author noted that low- 
noisc parametric amplifiers could be ex- 
pected t o  conipctc more and morc suc- 
cessfully with the so-callcd cryogenic 
amplifiers. 

A question from the audience. Conference participants had ample op- 
portunity to question the authors during and after the presentation. 

Many authors used the opportunity to rehearse their presentations in 
the Author’s Lounge. 
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Plans for the next year’s publications projects were reviewed at Wednesday’s Editorlal Meeting. 
Shown at the left is Rodger Ross, Chairman of the Board of Editors; and K .  Blair Benson, 
Editorial Vice President. 

27. Television Transmissions 
Through the Westar System (S. N .  
Verniu, Wostcrn Union  Tc,lrgrciph Co. I 

Upper S d l l a  R iver ,  N . J . )  Western Union 
initiated thc Westar Satcllite System i n  
1974 by launching two satellitcs and build- 
ing five major earth stations. Sincc then the 
system has includcd several fixed and 
transportable earth stations of small- and 
mcdium-sized antennas. The system pres- 
ently transmits mcssage. data, television 
and other signals between point-to-point 
and broadcast locations. The channels op- 
eratc with analog and digital modulations 
using frequency-division multiple-access 
or time-division multiplc-access tech- 
niques. East Westar satellitc can carry 
14,400 one-way voice signals or I2 high- 
quality color television signals with audio. 
The Advanced Westar satellitc, to be 
launched in 1980 or 1981, will transmit in 
both the K-band and thc C-band, with each 
transponder having a bandwidth of 250 
MHz. Thcre will be four spot bcams, di- 
rected at Ncw York, Los Angeles, Miami 
and San Francisco, and channel perform- 
ancc will bc studicd for a digital tclcvision 
transmission system operating over the 
New York-Los Angeles link. Switching in 
the satellite will be possible. 

28. Earth Station System Design 
Considerations (Thonzas M. Williams, 
Sciet@c-Atluntu, Inc. ~ Atlmta, Go.) In 
the last four years, satellite communica- 
tions havc advanced to the point whcre 
they are in common usc by broadcasting 
and cable intcrests. Currently over 300 ca- 
ble systcrn earth stations have been in- 
stalled in the U . S . ,  with many more 
scheduled for completion this year. Special 
broadcasting nctworks such as CBN, PTL, 
Trinity, PBS and SIN are utilizing satellite 
communications to reach their customers in 
both cable outlets and broadcast affiliates. 
Many factors must be considercd in design- 
ing carth stations and associated sitcs. Thc 
basic receive-only earth station consists of 
an antenna, a low-noisc amplifier (LNA), a 
low-loss coaxial cable and video recciver. 
Antenna gain depends on the size of the 
antenna; most antennas for domestic broad- 
cast applications arc 10 m i n  diameter. 
Weighted video signal-to-noise ratios of 53 
to 57 dB can be achieved with these anten- 
nas, depending on location. The signal 
from the antenna is coupled through a 
waveguide to  the LNA; the noise perform- 
ance of the earth station is dctermincd at 
this point. The video receiver is connected 
t o  the LNA by coaxial cable and may be 

located several hundred feet from the an- 
tenna. Program audio is carried on a scpa- 
rate subcarrier. Site layout is detcrmined 
by the size of thc earth station and the 
available space. Cable runs of 300 to 400 ft 
have been used in some stations, but for 
runs of 1000 ft or more, amplifiers must be 
placed in line with thc cablc. Transmit sta- 
tions should not have the high-pass ampli- 
fier located more than 100 ft from the 
antenna because of losses in the 6-GHz 
waveguide. Illustrations showed typical 
earth station layouts. Remote monitoring 
and control of unmanncd earth stations 
may be used for convcnience or t o  satisfy 
FCC requiremcnts. Two basic types of 
control and monitoring systems wcrc de- 
scribed. Antenna positioning was also de- 
scribed i n  considerable detail with tablcs 
and illustrations. 

29. User’s Experience with Earth Sta- 
tions for CATV (Roniild S imon ,  Tck- 
promptcr. New York ,  N . Y . )  This paper 
approached satellite television from the ca- 
blc operator’s standpoint. In 1973 the 
author’s company ran field tests using a 
trailer-mounted antenna and a parametric 
amplifier; Anik 1 transpondcrs providcd the 
satellite link. The results were encouraging 
and showed that. with proper engineering. 
terrestrial and satellite microwavc signals 
could cocxist without prohibitive lcvels of 
co-channel intcrferencc. In the fall of 1976. 
the company was using 26 ten-mcter antcn- 
nas with low-noisc amplifiers operating at 
236 K and 52-dB signal-to-noise ratios. 
Now, in addition, there arc 30 Andrew 
shroudcd 4%-m antennas with 120-K low- 
noise amplifiers, as well a s  I I six-metcr an- 
tcnnas, including two horn antennas (used 
for noise rcjcction i n  Kansas and La 
Crosse. Wisconsin). The procedurcs to go 
through in ordcr to “go satcllite” wcre cov- 
ered. It is best to run a computer survcy of 
frequcncies hrfori, making actual inter- 
ference mcasurements. The ncxt step is to 
file with the FCC and take up such matters 
as zoning changes, constraints and pcrmits. 
Local contractors can be very helpful i n  de- 
termining and supplying the concrctc 
needed for the bases. Establishing “proof 
of performance” and decibel ratings at dif- 
ferent antennas is essential. Where there is 
multi-programming, there must be backup 

In discussion over coffee are: (left photo), Rex Ebbetts, BKSTS President; Ken Mason, Eastman Kodak Co.; Jack Behrend, Behrend’s, Inc.; and Al 
Williams of Eastman Kodak Co. In the right photo (from the left) RicardoKagel A.,  Eastman Kodak Mexicana S.A. de C.V.: Roderick T. Ryan, 
Eastman Kodak, Hollywood; and Ray MacNally and Paul Wilson, both of Eastman Kodak, Rochester. 
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systems. The author estimated his com- 
pany’s system to have 99.94% reliability, 
but he acknowledged some ongoing prob- 
lems with lightning-induced power line 
transients that induce damaging voltagcs in 
the LNA. The task of switching from one 
satellite to another for various rcasons was 
discussed. The use of multiple receivcrs at 
a single site lies in the future but it is not 
clear when. 

30. Transmission of Four Simulta- 
neous Television Programs Via a Single 
Satellite Transponder (Lisron A bbort, 
RCA Laboratories, Princeton, N . J . )  This 
paper described a system for transmitting 
and receiving four simultaneous color tele- 
vision video programs via a single satellite 
channel that was successfully demonstrated 
by RCA on 28 April 1978. The four televi- 
sion programs were picked up “off-air” 
from Los Angeles, uplinked from the RCA 
Americom South Mountain earth station to 
the RCA Satcom F-2 satellite and received 
in Juneau, Alaska. The basis for the 4-for- I 
transmission system was a combination of 
a dual FM carrier system with each carrier 
modulated by an alternate field encoded 
video baseband signal. The receiving earth 
station used a 10-m antenna and had a fi- 
gure of merit of about 31 dB/K. Digital 
noise reduction techniques were applied to 
the demodulated video signals. From thc 
receiving earth station the four programs 
were distributed by a local CATV operator 
to all the subscribers on the system, the 
four resulting television pictures were con- 
sidered to be of excellent quality. The op- 
eration and performance of the Alternatc 
Field system of video encoding/decoding, 
used to transmit two video signals via a sin- 
gle communications channel, and the dual 
FM carrier system were described. The 
alternate field system (also called the 
STRAP system) of video encoding takes 
two frame-synchronized NTSC composite 
video signals and alternately transmits the 
odd fields from one and the even fields 
from the other. The resulting STRAP en- 
coded signal has a standard NTSC com- 
posite signal format. The STRAP decoder 
separates the odd and even fields from the 
incoming signal and replaces the missing 
interlaced fields for each of the two output 
channels by new fields created by taking 
vertically adjacent picture elements from 
two consecutive lines of previously stored 
fields and interpolating between the two. 
The combination of the STRAP encoding 
and the dual carrier techniques, along with 
noise reduction in the 4-for- 1 transmission 
system, produce impulse-free TV pictures 
with signal-to-noise ratios of about 50 dB, 
no discernible distortion and only minor 
tolerable artifacts (visual blemishes). 
Audio for the four television programs was 
transmitted via a separate transpondcr 
using SCPC (Single Channel Per Carrier) 
program audio equipment. The audio sig- 
nals were received at the RCA Alascom 
earth station at Lena Point and sent from 
there by microwave to the RCA Alascom 

toll center in Juneau, then via the Juneau- 
Douglas telephone system to the British 
Columbia cable headend at the earth sta- 
tion. Thus all of the cable system’s custom- 
ers could receive both picture and sound 
from the four off-air television programs 
on their regular TV sets. 

WEDNESDAY MORNING 

Laboratory Practices JII 
31. Eastman Color Internegative I1 

Film 527217272 (John W. Erwin, Hobson 
J .  Bello, J .  Dexter Clifford, Julianne E .  
Crisanre, Frederick Franzwa, David T .  
Hughes and H .  Robert McNair, Eastman 
Kodak Co . ,  Rochester, N . Y . )  A new film, 
Eastman color internegative I1 film 
5272/7272, has been designed to be com- 
patible with Process ECN-2. It is intended 
to meet the desire of many customers to 
process internegatives in the negative film 
process. Comparing the new film with the 
current Eastman color internegative film 
5271/7271 (when both films are processed 
as recommended), the new film will be al- 
most three stops faster, similar or better in 
sharpness, similar in  graininess, and 
slightly lower in contrast. Eastman Kodak 
Co. expects the new product to be available 
for commercial use sometime after mid- 
year 1979. The 5271/7271 film will con- 
tinue to be available as an alternative film. 
A demonstration projection comparing 
7272 and 7271 films was shown. 

32. A Low-Cost Automatic Plotting 
Densitometer (Frank M .  Nardoui and 
Victor C .  Solomon, Eastman Kodak Co . ,  
Rochester, N.Y.)  This paper described a 
method for coupling a densitometer to a 
programmable calculator and a plotter to 
enable a sensitometric strip to be read and 
analyzed within two minutes. The pro- 
grammable calculator collects and stores 
data from the densitometer. Through the 
use of a standard program, various process 
parameters can be calculated, and, if de- 
sired, curves and trends can be produced 
automatically. For process control, full- 
curve analysis is more sensitive to process 
variations and their cause than abbreviated 
methods such as the use of standard 
patches. The software and equipment de- 
sign criteria were discussed and the imple- 
mentation of two systems was shown. 
Several more systems of the same kind arc 
in the planning stage. 

33. The Print Corrector (Irwin W. 
Young, Paul A .  Kaufman and Douglas R .  
Kaye, Du Art Film Laboratories, Inc. ~ 

New York, N.Y.)  The Du Art frame-count 
cueing system was described in a papcr two 
years ago at the 118th Technical Con- 
ference. Since then, a most significant ad- 
dition has been the print corrector. The 
frame-count cueing system consists of five 
separate operations - preparation for 
printing, timing, printing, corrections and 
changes. In the negativc department the 

Ross: 

Thomas, PBS; and Fred Remley, University 
of Michigan. 

Charles Anderson and Richard Sirinsky, 
both of Ampex Corp. 

Mrs. Bea Hopkinson; Herb Farmer, Univer- 
sity of Southern California; and Jack Hall, 
Capital Film Labs. 

computer is interfaced to a keyboard, dis- 
play module, papcr tape reader, punch and 
synchronizer for frame counting. By means 
of the keyboard the ncgative worker stores 
in the computer memory by frame count 
the location of timing and fade cues, plus 
the length of each fade. In the timing oper- 
ation the computer is interfxcd to the 
Hazeltine color analyzer, frame counter, 
display module, keyboard, paper tapc 
reader and punch. The timer reads the in- 
formation from the cueing tape into mem- 
ory, and with the keyboard stores each 
scene’s timing data from the analyzer. 
A&B originals are timed simultaneously 
for accurate scene-to-scene timing. Each 
printing machine has its own minicomputer 
interfaced to its reader and display module, 
and the computer feeds back to the printcr 
the fade and timing instructions. When the 
print is being screened by the timer a dis- 
play interfaced to the projector indicates 
footage and frame counts, enabling thc 
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At the reception held for award winners be- 
fore the Get-Together Luncheon are Joseph 
Polonsky (left), Thomson-CSF, France, and 
Richard O'Brien, CBS Television Network. 

Fred Remley, University of Michigan; and 
William Connoily, CBS Television Network. 

timer to rccord the information. As the 
print is being viewed over a timing light 
box, density and color corrcctions are en- 
tercd into the computer along with the tim- 
ing and cueing information from the tape 
uscd to make the print. Thc punch then de- 
livers a tape containing both the ncw tim- 
ing and the cueing information. A hard- 
copy printout can be retrieved also. Com- 
plex changes, such as the addition or dele- 
tion of sccncs, changes in footagc or 
swapping of A&B rolls, can be accom- 
plished also. 

34. Color Titles for Color Negative 
Films (Robin Millcr, Robin Miller 
Filmuker Co . ,  Brthlehcm, Pu.)  This paper 
dcscribcd the superimposing of opiique 
color titles (rather than black) by inserting 
positive titlcs in  the printing ABrB rolls 
with negative background sccncs and by 
controlling cither the original title exposure 
or the printing light or both. With the 
16mm color negative/positive systcm, dirt 
and scratches caused by mishandling havc 
bccn the most severe problem, but a close 
second is producing titles without expen- 
sive optical printing. In the reversal proc- 
ess, white supcrimposed titlcs are 
relatively simple to produce by double ex- 
posure in printing, background scenes in 
the A roll being alternatcd with fully ex- 
posed graphic art, usually photographcd by 
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backlighting high-contrast negatives of 
black-on-white line art to produce positive 
titles. To produce a color title a method 
was worked out, adjusting the color nega- 
tive/positive sensitometry especially for the 
titling work, which is to be printed as 
though it were a negative. A simple black 
title should have a density of approx- 
imately 0.7. One-half to onc stop less over- 
exposure is required than for a title for 
reversal printing. A color title must be 
darker than midscale to achieve opaquc- 
ness yet appear relatively well saturated. 
The visual results can be described as navy 
blue, emerald green or ruby rcd. With the 
cooperation of the laboratory, pho- 
tographic and printing tests havc shown 
success with a variety of colors as well as 
more sophisticated two-color titling, in- 
cluding the creation of drop shadows, all 
using comnion camera apparatus and con- 
tact printing. The results are predictable, 
repeatable, visually pleasing, easily ob- 
tained, and inexpensive. 

35. Ultraviolet-Cured Inks for Edge 
Numbering by the User on Any Motion- 
Picture Film, Including Polyester (Don- 
ald A .  Anderson and John D .  Hakanson. 
3M Company, St. Paul, Minn.) This paper 
reviewed the history of motion-picture film 
base up to the development of polyester 
base in the mid-1950s and considered the 
problems encountered in handling this type 
of material. More recently, fully coated 
magnetic oxide on polyester base was ac- 
ccpted more rapidly in the industry, but it 
was not possible to edge number the film 
with conventional solvent-based ink. No 
acceptable solution was found until photo- 
curable inks werc considered. This led to 
the development of a UV-cured ink system 
as a viable method for edge numbering 
polyester film. The basic concept consists 
of irradiating with ultraviolet light a chemi- 
cal coating composition contaking a 
photo-initiator which in turn ge. o c rates 
active free radicals. These then initiate 
polymerization (curing) of the ink. These 
ink systems contain no solvents. To date 
two types of UV light sources have been 
developed for coating applications - 
xcnon flash and mercury vapor lamps. 
Xenon flash lamps are more convenient 
and easier to use, and they have sufficient 
UV energy to cure coatings containing a 
photosensitizer in about 0.1 s .  In the devcl- 
opment of a photo-curable ink, epoxy res- 
ins were selected; thcse vehicles can bc 
compounded into printing inks forming 
tough, adherent characters on the polyester 
film. An important feature of the ink is ease 
of cleanup. This is accomplished simply by 
wiping with cloth pads moistened with iso- 
propyl alcohol. Thc paper described in de- 
tail the dcvelopment of the ink and a 
prototype unit designed to be attached to an 
existing edge-numbering machine. An ad- 
vantage of the rapid cure of this new ink is 
that festooning of film over rollers to pro- 
mote drying is no longer necessary. This 
edge-numbering method can be used with 

cellulose triacetate films as well as polyes- 
ter. 

36. Care, Handling and Storage of 
Film Images for Television Broadcast 
and Motion-Picture Projection (John P. 
Pytlak, Alfred W .  Fleischer and Roberr A .  
Steelnack, Eastman Kodak Co. ,  Rochester. 
N . Y . )  A common-sense approach to film 
handling was considcrcd in this paper. The 
authors noted that thc considerations pre- 
sented were intended as a review of propcr 
film handling in thc real world of the televi- 
sion broadcaster or theater projectionist. In  
the work area, floors, walls and ceilings 
should be made of materials that do not 
gencrate or hide dirt; to reduce accumula- 
tion of dirt due to static electricity, film- 
handling equipment should be electrically 
grounded and humidificrs may be used; air- 
borne dust can be filtered or trapped elec- 
tronically. The importance of keeping the 
area clean and frec from clutter was noted, 
and both damp mopping and the use of a 
vacuum cleaner with its cxhaust outside of 
the clean area wcrc recommended. Pcrson- 
nel should avoid smoking, eating or drink- 
ing in the film-handling area, and all lint- 
producing clothing should bc kept out; 
cheap cotton gloves should be replaced by 
clean, white nylon gloves for film han- 
dlers. Means of prcvcnting scratches, 
smudges and cinches on the film were de- 
scribed. Use of nonpermanent projection 
cueing devices on the film is all right pro- 
vided they are completely removcd before 
forwarding ihe film to the next user. Ad- 
vantages a.id disadvantages of tape splicing 
and cement splicing were examined. 
Propcr procedures and cautions to be ob- 
served were also noted with regard to in- 
spection, maintenance of film-handling 
equipment, projector maintenancc. clean- 
ing and lubrication of the film, and short- 
and long-term film storage. 

37. Encircling the Standards Writing 
Role (Rolund J .  Zavach, Eusrvntrn Koduk 
Co. .  Rochc~srer, N . Y . )  There has been in- 
crcascd activity on the part of the Officc of 
Managcment and Budget, Department of 
Defensc and other fedcral groups that havc 
conccrns regarding the dcvelopment of vol- 
untary consensus standards. The nationul 
and intcrnational significance of these con- 
cerns was reviewed in this paper. The dorn- 
inant use of the term "standardization" 
from the SMPTE's viewpoint should be to 
mean standardization by agrccment and 
voluntary compliance in connection with 
technology, industry, business and cduca- 
tion - and their products and processes. 
COnSidCI'dbk design frcedom is left if the 
standards writer renicmbers to consider 
only thc cssentials. We should not stan- 
dardize for standardization's sakc. Predom- 
inantly, thc American National Standard is 
intcndcd as a guide to aid - not compel - 
thc manufacturer, the consumcr. and the 
general public. Standards are devclopecl 
only when a nced cxists and arc withdrawn 
when they are no longer applicablc. The 



standardization process has been working 
well and there have been some major ac- 
complishments. Nonetheless, there are 
some problems. Attacks on voluntary stan- 
dards have centered on the standards "or- 
ganization." Considerable attention is 
being directed t o  the public interest aspect 
of standardization and the question of who 
is to participate in the standards writing 
role. Because of the potential antitrust and 
other legal implications of standardization 
and the public interest in obtaining more 
reliable products at the best possible prices, 
government agencies, politicians, consum- 
erists and lawyers are demonstrating in- 
creased interest in our field. The problem 

uring all appropriate participation by 
concerned groups while avoiding the im- 
position of burdensome procedural require- 
ments is a problem which will not go  away 
and which must be dealt with as effectively 
as possible. 

37A. Report on Inter-Society Activi- 
ties of the SMPTE (Rolarid J .  Zuvudu, 
Eustmcin Koduk Co.  Rochtwer .  N .  Y . )  
With the continuing growth of television 
applications, the Society has been working 
closer with other societies and organiza- 
tions, such as NATO, TEA, AES, EIA, 
NCTA and TEDA/TESMA in the develop- 
ment of appropriate standards. These activ- 
ities and interfaces were reviewed. As the 
concerns of these other organizations inter- 
act and overlap with the concerns of the 
SMPTE, it is appropriate and indeed ncces- 
s a y  that there be an ongoing effective di- 
alogue t o  assure that we are not working 
either in ignorancc of other efforts or at 
cross-purposes to them. 

WEDNESDAY MORNING 

Digital Television 

38. The Antiope Broadcast Teletext 
System (Yvi,.s Giiiirer, 7'c~lc~visiorr m i d  

Tt~lc~c~o/n~rrutiic.Nliorls Ra.si,arc,h C(W/CI. 
( C C E V ) .  Rcwies .  Frioic~,)  This paper rc- 
viewed the devclopmcnt of teletext sys- 
tems. starting with developments in the 
United Kingdom for the display of  alpha- 

SMPTE Executive Vice-President Robert M. Smith (left), Du Art Film Labs; Marcel Vrancken, 
Agfa-Gevaert; guest speaker Harry Reasoner of CBS News; with SMPTE President William 
Hedden, Calvin Communications. 

numerics and simple graphics at the home 
reccivcr by the transmission of a digital 
data signal during the vertical blanking in- 
tcrval of a telcvision program. The start of  
teletext broadcasting on a regular basis in 
the U.K.  has stimulated a great deal of in- 
terest in these types of information systems 
around the world. The Antiope Brw 'I d cast 
I cletcxt system was developed by CCETT 
(Television and Telecommunications Re- 
search Center) in France. The system is de- 
signed to provide standard teletext service 
as well a s  many other functions. The prin- 
cipal concept of Antiope is that i t  is a pack- 
aged-data asynchronous digital system. 
This characteristic gives extreme Hcxibility 
and is adaptable to a wide variety of appli- 
cations. I t  permits, for examplc. coin- 
patibility bctwccn the various home 
information systems that have been pro- 
posed by the various intcrnational organi- 
zations. 

_. 

39. Optical TV Link Employing a 
Digitally Modulated Laser ( A .  A .  Gold- 
berg. S .  J u t h i o w y .  u i rd  . I .  Rossi, CBS 

Twhriolog! Ccrrter, S/n/nford. Conti.) The 
digital optical Inscr l ink  tlcvelopetl by CBS 
Technology Center for ENG and sports TV 
productions was described i n  this paper. 
The link can carry picture and sound sig- 
nals over a line-of-sight distance of I kin i n  
clear weather. I t  supplements the RF radio 
links presently used for TV production. 
The transmitter employs a GaAlAs iti,jcc- 
tion laser emitting IS mW at 87-0 nm. A 
closed-loop thernioelcctric coolcr stabilizes 
thc operating temperature of the laser. Dig- 
ital modulation is done by amplitude mod- 
ulating thc drive current at frequencies up 
to 100 MHz. A 4-in (10.2-cni) diameter 
plastic Frcsnel lens collimates the light for 
transmission. The reccivcr consists of a sil- 
icon avalanche photodiode and a low-noisc 
preamplifier. l h c  response of the pho- 
todiode peaks broadly at 820 nni and is fast 
enough to accept the digital modulation. 
Light is collected i n  an I I - i n  ( 3 - c n i )  diani- 
cter plastic Frcsnel lens and a relay lens. A 
new serial digital code called "reverse al- 
ternating codeword, non-return to zero" 
(RAC-NRZ) was developed for this appli- 

dim, People's Republic of China. In the background is Paul Yang, 
Paul Yang Associates, and Gerard0 Rivera, Estudios Churubusco 
Labs, Mexico. 

Past President Ken Mason, Eastman Kodak Co., and SMPTE Gover- 
nor Edward Relchard, Consolidated Film Industries, in animated dis- 
cussion with Linwood Dunn. 
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Daan Zwick, Eastman Kodak Co., at the 
Committee on Television Video Technology 
meeting on Tuesday morning. 

papers session on Digital Television the 
authors of the papers were joined by 
Charles Ginsburg of Ampex Corp. and 
Robert Hopkins of RCA Corp. on a panel 
to discuss the question of the near-term fu- 
ture of digital television. The panel mem- 
bers were Yves Guinet, CCETT, Rennes, 
France; John Lowry, Digital Video Sys- 
tems, Willowdale, Ontario, Canada; 
Willard Bucklen, TRW LSI Products, Re- 
dondo Beach, Calif.; A. A. Goldberg, 
CBS Technology Center, Stamford, 
Conn.; Robert Hopkins, RCA Corp., 
Chairman of the SMPTE Working Group 
on Digital Video; Charles Ginsburg, 
Ampex Corp., Chairman of the SMF’TE 
Study Group on Digital Television; and 
Fred Remley, University of Michigan, 
moderator. 

Mr. Ginsburg outlined the objective of 
his study group - to determine how to dig- 
itize the entire television system from cam- 
era to studio output. Altogether, nine 
meetings of the study group have been 
held, and a summary of the first four meet- 
ings appeared in the March 1976 issue of 
the Journal. He said that he is presently 
summarizing meetings 5 through 9 ,  but this 
is turning out to be very difficult because of 
the very large amount of material. One rec- 
ommendation of his study group was that 
the SMPTE should set up a standards 
group, and he then invited Mr. Hopkins, 
the chairman, to give a report on what his 
group has been doing. At present, work is 
under way on the preparation of drafts for 
recommended practices. The working 
group is concerned with the interfaces be- 
tween units in a system. The group has 
agreed that the sampling rate should be qm 
and the code should be an 8-bit system in 
parallel distribution with timing signals. 
Drafts of the recommended practices are 
expected to be completed in the first half of 
next year. 

John Lowry commented that it seemed 
to him that large-scale integration is very 
important, and he wanted to know the pos- 
sibilities for putting digital comb filters on 
single chips. Mr. Bucklen replied that the 
manufacturers are interested and are look- 
ing for markets. He said he thought that the 
television industry is big enough for the de- 
velopment of large-scale integrated cir- 
cuits. 

cation. The analog composite 525/60 
NTSC signal is converted to PCM, en- 
ccded at 3fs, = 10.7 MHz, 8 bits parallel 
codewords. During conversion to 86 Mb/s 
bit-serial form every other codeword is 
complemented; that is, “0” becomes ’’ I” 
and vice versa. Bit clock and codeword 
synchronization take place during horizon- 
tal sync with a unique code injected for the 
purpose. Bits for two sound channels are 
carried during the breezeway of the TV sig- 
nal. Each audio signal is PCM-encoded at 
31.5 kHz, 14 bits per sample. Thc optical 
TV link gives cxcellcnt picture quality and 
sound when operating above threshold. 
Video signal-to-noise ratio is 55 dB un-  
weighted. Differential gain and phase dis- 
tortions are nil. 

40. A Monolithic Video A/D Con- 
verter (Wil lard K .  Bucklen, TRW LSI 
Products, Redondo Beach, Calg.) The 
rapid growth of digital television technol- 
ogy has been hampered, this author stated, 
by the difficulty of performing analog to 
digital conversion on video signals. Broad- 
cast television imposes performance re- 
quirements that have tested the ingenuity 
and perseverance of converter designers, 
with the result that circuits perform well 
but tend to be large and power hungry. The 
development of a monolithic video A/D 
converter, offering reduced size and power 
requirements, improved reliability, a wider 
operating range, and a lower cost, was de- 
scribed. The fully parallel “Rash” method 
of conversion is used, taking advantage of 
the close matching of components and tight 
control of propagation delays characteristic 
of monolithic circuits. Eight-bit perform- 
ance is achieved at video bandwidths. The 
255-level 8-bit encoding is performed dur- 
ing a one-bit pipeline delay and the results 
arc strobed into an output register when’ an- 
other convert pulse is received. Applica- 
tion requires only a -2-V reference and a 
buffer amplifier driving the 255 parallel 
comparator inputs. The circuit is fully TTL 
compatible and needs only a convert signal 
for operation. Two converters can be 
“stacked” to achieve 9-bit resolution, or 

used in a feed-forward configuration to 
convert 12 or more bits. Stability in regard 
to time and temperature has been demon- 
strated. Acceleratcd life testing, performed 
on LSIs of comparable complexity and 
using the same technology, predicts a mean 
time between failures at 125°C of greater 
than 1 . 1  x I@ hours or 125 years. No ad- 
justments are required during this period. 

41. Digital Processing in the DPS-1 
(John D .  Lowry, Digital Video Systems, 
Willowdale, Ontario, Canada) This paper 
described a digital video processor, 
(DPS-I), a design based on computer prin- 
ciples rather than the mixture of analog and 
digital techniques found in many digital 
television systems evolvcd from analog 
television design. The DPS-I digital pro- 
cessing system consists of a wire-wrapped 
main-frame and plug-in modules that can 
be selected for user applications such as 
time-base correction, framestore synchro- 
nization, optical effects, computer inter- 
face, and so on. The paper outlined a 
number of the digital techniques employed 
in the DPS- 1 ,  including microprocessor 
control for all marhachine interface func- 
tions. A line-by-line arithmetic analysis of 
the color burst determines sampling phase 
information to the nearest ‘/4 ns. A bipolar 
microprocessor system is used for 16-line. 
32-line, fieldstore, or framestore memory 
control. A digital test signal generator uti- 
lizes 8-bit numbers to generate color bars, 
modulated stairstep, linear, ramp, and so 
on, for system self-test and calibration of 
the output and input analog interfaces. The 
extensive use of programmable read-only 
memories allows the DPS-I to be highly 
adaptive to incoming video in handling a 
broad variety of signals. The unit has no 
operating adjustments other than the front 
panel processing amplifier and phasing 
controls. Most of the circuit modules have 
no adjustments of any kind. 

42. Panel Discussion on the Near- 
Term Future for Digital Television. At 
the conclusion of the Wednesday morning 
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The Audio Recording and Reproduction Committee on Tuesday afternoon. 

Mr. Goldberg commented at this stage 
of the discussion that the N'TSC system 
was developed in the early 1950s and that 
later on claims were made for the superi- 
ority of other systems such as PAL and 
SECAM. But now, with the evolution of 
digital technology, it turns out that NTSC 
has elegant simplicity, lending itself admi- 
rably to digital proccssing. 

Some discussion followed o n  the testing 
of integrated circuits. Mr. Lowry sug- 
gested that, with increasing sophistication. 
automatic testing methods will bc needed. 
Digital analyzers are not coininon in the in- 
dustry. The real growth is likely to be in 
small installations, and testing will have to 
be simplified. From the audience, Ken 
Davies commented that there is a tendency 
to niakc equipment more complicated. 
Easy servicing by relatively unskilled peo- 
plc is essential. Another conimcnt was that 
the acceptance of digital television depends 
on direct digital recording, and members of 
the panel were asked what the prospects for 
this are. 

Mr. Ginsburg said digital VTR will be 
demonstrated more and more, but he docs 
not expect to see what hc termed a viable 
digital recorder, comparable to present 
analog equipment for a long time, perhaps 
five ycars. Digital rccorders at a price com- 
parable to I-in machines may be used for 
post-production and various other uses, but 
the extent of use is anyone's guess. He re- 
ferred to the work of the Group on  Stand- 
ards and Recommended Practices. The 
recorders will have to operate at four times 

subcarrier frequency. The problem is to 
make the recorders sufficicntly small and 
inexpensive. If this cannot be done. an al- 
ternative might be to switch between Jfsc 

and 4fS, with n o  noticeable picture impair- 
ment at a reasonable cost. Another pos- 
sibility might be a digital recorder with a 
sampling frequency substantially lower 
than 4f,, interfaced with other equipment. 

Mr. Lowry noted that there is a great 
deal of redundancy i n  television pictures - 
only 4 or 5 8  of the picture information 
may be changing at any time. He suggested 
the possibility of rccording differences. 

From the audience. Frank Davidoff had 
a question about the introduction of digital 
technology into TV studios and production 
houses. Digital video got off to a good start 
with standards conversion, time-base cor- 
rection and so on. Where is the next digital 
video application? Is it  in  more pieces or a 
whole systcm'? Mr. Goldberg said this was 
an intriguing question. Analog equipment 
has reached a high state of perfection but 
requires high labor costs and suffers from 
drifting. Hopefully, with digital equip- 
ment, there would be high reliability and 
no controls. The objective is to make possi- 
ble highly reliable operation with minimum 
attention. 

Mr. Hopkins commented that functions 
arc pcrfomied with digital video that are 
difficult or inipossiblc to perform with ana- 
log systems, and digital systems will be- 
come more sophisticated. But the firs, 
priority is a digital recorder. 

From the audicnce, Henry Zahn coni- 

nicntcd that the digital studio requires a 
digital camera. A digital film scanner, 
switcher, and recorder would b' w e  a coni- 
plcte digital system. but it may take a long 
time to develop a digital recorder. 

Mr. Rcnilcy raised the question of dig- 
ital audio. Through a number of processing 
stages, delays begin to affect the sound/ 
picture synchronism. What about digitizing 
both'? Mr .  Lowry commented that thcre 
might be a delay of several frames after 
going through synchronizing stages, away 
from original lip sync. This is one inore 
problem to look into. 

Frank Davidoff and Al Siegler, both of CBS 
Television Network. 



Mr. and Mrs. Ray Dolby, Dolby Laborato- 
ries, with Maaabiko Morizono, at the cocktail 
party before Monday’s Luncheon. 

WEDNESDAY AFTERNOON 

Film Production 

43. How Cameramen Are Helped by 
New Equipment (Jon Fauer. Vision Asso- 
ciates. New York, N . Y . )  According to the 
author of this paper, new equipment is not 
the result of a conspiracy between gadget- 
obsessed cameramen and manufacturers of 
planned obsolescence. Four recent techno- 
logical innovations have revolutionized the 
way cameramen shoot films, and new tech- 
niques have evolved. Cameras have be- 
come smaller, more versatile, and more 
reliable. Eastman color negative film 
allows the cameraman to shoot virtually 
anywhere with one emulsion. HMI lights 
dcliver much more light, draw less power, 
solve many color-balance problems and re- 
duce setup time. Super-speed lenses allow 
the cameraman to shoot without lights even 
in extremely low-light situations. 

The presentation featured a 17-min film 
on the Arriflex 16 SR camera, some of the 
cameramen who use i t ,  and some of the 
techniques that have evolved from this new 
technology. This film was shot over a pe- 
riod of nine months, taking advantage of 
the latest innovations in equipment design 
and the most recent available technology. 
The film used was Eastman color negative 
7247, rated normal, even in low-light con- 
ditions with supcr-speed lenses. Interiors 
were lighted mainly with HMI lights with- 
out camera filter, balanced in the labs (the 
Arri lab in Munich and Du Art in New 
York). The print was made on Eastman 
color release print 7381, made from an op- 
tical liquid-gate CRI. The difficulties of 

Karei Staes of Ada-Gevaert with Rex Eb- 
betts, President of BKSTS, and Mrs. Sandra 
Ebbetts. 

making documentary films were reviewed. 
Rcduction in camera size and weight en- 
ables a cameraman to cover more setups 
each day, get more angles, and climb into 
more unusual spots. The new technology is 
becoming more complex, but the equip- 
ment is becoming functionally simpler. 
The cameraman cannot ignore the technol- 
ogy available to him. It is, after all, there to 
help him. But it changes rapidly, and to 
keep on top of his field he must be aware of 
the innovations available and how to use 
them. 

44. DiPfusion and Reflection Media 
for Light Control (Richard B .  Glickrnan, 
Consulting Engineer, Shermun Ouks. 
Calq.)  This paper reviewed the subject of 
lighting control and described some of the 
newer materials and methods that have 
been developed. A primary requirement of 
the cinematographer is to be able to control 
his lighting. For this, he may want to use 
materials to adjust the color balance of dif- 
ferent sources for consistent color render- 
ing as well as to control the amount of 
light. The artistic requirements of this task 
necessitate that materials be at hand to 
make subtle changes in the character of the 
lighting in a scene. Diffusion is one of the 
ways in which the cameraman establishes 
the ‘‘look’’ appropriate for the material 
being committed to film. Reflection media 
used for lighting control can produce much 
of the same effect as diffusion media. 

A diffusion medium can be dcfined as a 
translucent material which changes the 
“shadow casting” properties of the source 
when it is interposed in the illumination 
path. A common misconception is that 
scrim is a diffusion medium. Scrim can be 
described more accurately as a constant 
color temperature dimmer. The intensity of 
a spotlight can be reduced by changing its 
distance from the subject or changing its 
focus, but shadows cast by a source with 
scrim on it are no different than those with- 
out the scrim. The nature of diffusion was 
illustrated by comparing sunlit scenes with 
overcast conditions outdoors, the effective 
size of the source being changed. Very 
dense diffusion materials can be used to 
combine multiple sources into a singlc, 
large-arca, low-brightness, virtually shad- 
owless source. All diffusion materials tend 
to lower the color temperature to some ex- 

Franklin Reinking, PSI Film Laboratory, 
Dallas. 

tent. Reflection materials were used origi- 
nally for cinematography in sunlight. 
Present-day materials for this purpose are 
typically laminates consisting of a backing 
plus a vacuum-deposited aluminum reflec- 
tor plus a thin, clear, polyester film cover- 
ing. A range of finishes can be obtained 
from true mirror to super-soft configur- 
ations and colored surfaces. 

45. The Louma Crane: A Modular 
Concept Crane That Only Carries the 
Remote-Controlled Camera (M.  Mas- 
seron and Jean-Marie Lavalou ~ Samuelson 
Film Service. London, England, and Sam- 
uelson Alga Cinema. Paris, France, pre- 
sented by David Samuelson, Samuelson 
Film Service) Modern film directors are in- 
creasingly concerned with rcality and with 
“action,” giving risc to an entirely new 
conception in motion-picture equipment. 
Cameras have become lighter and more 
compact, and the traditional crane becamc 
disproportionate to the camera i t  had to 
carry. Sometimes the crane had to carry the 
cameraman, the focus-puller, and occa- 
sionally the director along with perhaps a 
couple of brute arcs blocking up space all 
around the set. To remedy this situation, 
the idea of a crane carrying only the camera 
was developed, with remote control replac- 
ing the cameraman on the crane, and giv- 
ing a better view of what is going on. 

The Louma is a fully modular crane 
with an arm that can be set between 1.2 and 
6 m (4 to 20 ft). With reinforcement the 
crane can reach a length of 7% m (25 ft) 
without any vibration at the end of the arm. 
Each module is made of duralumin and is 
easy to carry by one person. The camera 
tilt.. around the center of gravity and 
motors drive pan and tilt. The scale of 
speeds is the same as that on a W o r d  
head. Focus, zoom, and camcra release are 
also remote controlled. With Panaflex and 
Mitchell Mark I1 cameras, a video camera 
shows a close-up of focus and zoom lens 
settings. Framing is accomplished by a sec- 
ond video system from the camera ground 
glass. This method gives the director a con- 

Cal Hotchkiss, Eastman Kodak Co., with 
John Maurer, who this year was elected an 
Honorary Member of the SMPTE. 
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tinuous framing control, a facility un- 
available with conventional camera cranes. 
Among available accessories is an inclin- 
ing prism set in  front of the lens, and a pcr- 
iscopic device for tracking shots inside 
models. The Louma can be mounted on a 
camera car that raises the optical axis to 7% 
m (24.6 ft). Scencs from scveral films were 
shown to illustrate the rcmarkablc smooth- 
ness, range and flexibility of motion possi- 
ble with the Louma cranc. 

46. A Low-Modulation Ballast for 
HMI and CSI Lamps (Richurd B .  Glick- 
man and Leonard Pincus, Luxdyne Corp.,  
Beverly Hills, Calif.) A new approach to 
the flicker problem in metal halidc light 
sources was dcscribed in this paper. The 
Luxdyne Lo-Mod ballast systems are non- 
electronic designs with extremely high in- 
herent reliability at moderate cost. The 
ballasts operate on the principle of modify- 
ing the shape of the current wavcform to an 
approximation of a square wave. This is 
accomplished at line frequency. The HMI 
light source is taking its placc in profcs- 
sional lighting for cinematography in spite 
of the serious difficulties caused by flicker. 
The HMI source is an ac arc, and light out- 
put versus time is a close approximation to 
the waveform of the applied current. Light 
output dips to about 18% of the peak value 
during each half cycle of applied current 
with reactancc-type ballasting. This phe- 
nomenon produces a modulation rate twicc 
the line frequency. Thc main time-related 
parameters to be controllcd to prevent 
flicker are the camera framing ratc and the 
ac power-supply frequcncy. 

An early approach t o  the problem in- 
volved the use of lights in  groups of three, 
whilc power was supplied from a three- 
phase source, each ballast operating from a 
single phase. This method gave a modula- 
tion frcquency of 360 Hz on 60-Hz systems 
with a ripple on the order of 108 of pcak 
value. Most of the rccent efforts to reducc 
flicker involve the use of invertcr systcms 
to give single-phase operation at higher 
than line frequencies. So far no viable solu- 
tion exists using solid-statc invertcr sys- 
tems for 575-W or larger HMI systcms. 
The use of controllcd parameter rcgimes is 
the most common approach at thc present 
time. Data have been prcpared which 
graphically depict preferred windows for 
cinematography, but some cameras are 
very sensitive to slight deviations. Early 
tests on film (shown during the presenta- 
tion) with the Luxdyne ballast systems in-  
dicate that 2 2  Hz is permissible between 
shutter angles of 120' and 175" for 24- 
frame opcration. 

47. Special Effects in the Cinema 
(Linwood G. Dunn, Film Efecrs of Hol- 
lywood, Inc., Hollywood. Calif.) Begin- 
ning his presentation with a scene from the 
beginning of West Side Story in which an 
apparently random geometric pattern re- 
materialized into the New York City sky- 
line, the author treated the subject of 

Dom Capano (left), Cinecraft International; Charles Ahto, Tape-Films Inc.; John Corso, W. A. 
Palmer Films, Inc.; John Kowalak, Movielab, Inc.; and Linwood Dunn, Film Effects of Hol- 
lywood, Inc. 

spccial effccts in  film for newconicrs to thc 
industry. (The presentation was adapted 
from a program for students.) Bringing 
many years of experience and obvious cn- 
thusiasm to the subject, the author pointed 
out that given time and a budget practically 
any effect that can bc imagined can be ac- 
complished on film. At the outset, i t  is use- 
ful to distinguish between reality effccts 
and fantasy effects, according to what the 
intent is in the final motion picturc. Among 
the techniques and equipment described for 
accomplishing the effects wcre: matte 
printing, optical printing. back pro,jcction, 
painted backdrops, zooms, lap dissolvcs, 
travelling split screcns (and double travcl- 
ling split screcns), reflex background pro- 
jection, and cushioned stops with 
overlapping film for diffusing hard cdges. 
Sccncs from a number of noted films were 
projected, with the author calling out the 
effect or the technique used; these films in- 
cluded Andt-drs  rind tht. Lion, Hunchback 
of Notre Darnc~. Citizen Kutw, Bringing U p  
Baby, and I t ' s  a Mud, Mad, Mad, Mud 
World. The answer t o  the question of how 
an effcct was done was usually obvious - 
after the fact. For example. one person in 
the audience asked. "How did the camera 
go between the lettcrs in thc neon sign?' 
The answer was, "We moved thc sign ap- 
art." I t  is evident that special cffects rc- 
main a most important tool in  film 
production. 

WEDNESDAY AFTERNOON 

Film-to-Tape and 
Tape-to-Film Transfers 

48. Cinema Products' New KM-16: A 
High-Quality, Low-Cost Film-to-Tape 
Transfer System (EduIuiId M .  DiGiulio, 
Cinema Products Corp.,  Los Angrles, 
Calif..) This paper described a method of 
transfemng film to videotape incorporating 
the basic capabilitics of a large tclecine 
chain, with thc advantage that the vidco 

camcra is not permanently installed in the 
system. With the KM-16 system, any sta- 
tion with an ENG/EFP typc video camera 
can obtain broadcast-quality tape or trans- 
mission from 16mm newsfilm. Newsfilm 
need not be held up for conversion t o  tape 
because of lack of access to a large telecine 
chain. The KM-16 operates by illuminating 
thc images 60 time& through a condenscr 
systcm. Thc magnification is I : I ,  with the 
image further projccted t o  infinity through 
a 45" mirror for image reversal. The xenon 
lamp dischargc is phase synchronized to 
the video camera's vertical blanking. This 
pulse also controls the phase relationship of 
the film pull-down to the lamp discharge. 
The film movcment is a pin-registcred 
friction pull-down of 56", well within the 
safety margin of 72" maximum. With the 
ENG/EFP camera Icn? set at infinity, the 
image is in focus, and i t  can be viewed ci- 
ther on a monitor or in the viewfinder of the 
video camera. By adjusting thc focal length 
of the camera lens, the image size can be 
modified to fill cither the viewfinder or the 
monitor screcn. The KM-16 system is com- 
pact and portable; it can be used to grcat 
advantage along with a film mini-process- 
ing system, where ENG and newsfilm 
crews arc operating i n  tandem on location. 
To avoid dclays i n  getting processed news- 
film back to the station, the KM/16 could 
be used with an ENG camera to beam 
newsfilm by microwave to the local station 
receiving towcr. 

49. First-Generation 16mm Film-to- 
Tape Transfers with Concurrent Special 
Effects and EditingfDavid M .  Stern, L- W 
Intemutional, Woodlund Hills, Calif.) Op- 
portunities for utilizing the Athena 4000 
and 5000 telecine projectors to restrain the 
soaring costs of today's program produc- 
tion werc outlined in this paper. Normally, 
when transferring 16mm film sequences to 
tape, with thc requirement of editing 
scenes for instant stop or start, slow mo- 
tion, and freezc-frame, costs soar because 
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of time delays, expensive equipment, film 
laboratory costs and turnaround time, and 
video editing costs. These costs can be sub- 
stantially reduced with a telecine projector 
having instant start-stop capability, vari- 
able slow frame rates, and normal 24- 
frame operation. The Athena telecine pro- 
jectors are fitted with a flicker-free. stop- 
motion film movement. The key feature of 
this design is a continuously rotating shut- 
ter, regardless of freeze-frame, slow frame 
rate, or normal frame rate, and a syn- 
chronized pull-down control mechanism 
that advances film frames on command. 
All operations can be performed in forward 
or reverse motion. With these facilities, 
first-generation videotape can be produced 
with freeze-frame and slow-motion effects 
using pushbutton simplicity. The Athena 
telecine projectors are availablc from the 
factory for operation on 240-V ac, 50-Hz 
power as well as on 120-V ac, 60-Hz, ei- 
ther 24 or 25 framesls. For 25 framesls op- 
eration a two-blade shutter is used, while in 
24-frame systems the projector has a five- 
blade shutter. In this paper, types of pro- 
duction and post-production were sepa- 
rated into four classifications: film 
adaptations for television, shooting on film 
to be edited on tape, combinations of film 
and tape for editing, and tape only. Thesc 
various production methods were dealt 
with in considerable detail, showing how 
the Athena projector can be utilized most 
advantageously. 

50. A Continuous-Motion Color Film 
Telecine Using CCD Line Sensors (Die- 
ter Poetsch. Robert Bosch GmbH, 
Durmsradr, West Germuny) In this paper a 
method was proposed for obtaining studio- 
quality color film scanning with solid-state 
line sensors. Up to the prcsent, flying-spot 
or storage-tube tclecine systems have been 
utilized exclusively for scanning color 
film. Recently, solid-state image sensors 
based on the CCD principle with 520 x 
320 picture elements have becn introduced. 
In mite of raDid technoloeical advances. 

The Committee on Television Video Technology. 
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are shifted in parallel into two rcadout reg- 
isters via transfer gates. The opto-electric 
transmission characteristic of the CCD clc- 
nients is linear (y = I ) .  An  unwcighted sig- 
nal-to-noise ratio in black of  65 dB is 
attained in the primary red and green sip- 
nals. The blue channel requires a gre;itcr 
signal amplitication. A light sourcc with 
condenser lens exposes the tilm as i t  is 
transported continuously at 24 frames/s. 
The picture is imaged o n  the red. green and 
blue sensors by spectral separation. Using 
a line-scanning technique, each franic is 
scanned only oncc and storcd i n  a franie- 
store as a S2S-line frame. All odd lines are 
read out of the store in the first 1/60 s. 
whilc the even lines are read ou t  in the next 
W t h s  interval. Sensitivity variations con- 
siderably influence u hite signal-to-noise 
ratio. The intcrference structure, which can 
be rccognizcd on the screen as vertical 
striations. can bc rcniovcd electronically 
by fixed-pattern noise corrcction. This not 
only compensates for sensitivity variations 
in the sensor, but also for shading effects. 

The Committee on Audio Recording and Reproduction Technology. 

51. Flying-Spot Film Scanners ( R .  
Matchell, Rank Cintel, Denham, England; 
presented by Neil Kempt, Rank Precision 
Industries. Inc.) Following a brief review 
of film scanning methods, in which thc ad- 
vantages of the flyink '-4 :p ot scanner were 
emphasized, this paper described the vari- 
ous means that have bcen cniployed to 
adapt the flying-spot scanner to North 
American service. Film scanners using 
photoconductive camera tubes are in uni- 
versal use in the U.S., while flying-spot 
scanners are less well known. A flying-spot 
scanner can be regarded as the reciprocal of 
the camera tube system, obtained by re- 
placing the camera tubes with a cathode ray 
tube and the lamphousc with photocells. In 
the flying-spot scanner, light is emitted 
from the scanning component rather than 
being received by i t ,  as in a camera. Wide- 
spread use of flying-spot scanners in the 
U.S. has been hampered by the require- 

Study Group on Videodisk Systems. 

nient that scanning normally must take 
place throughout thc entire active field pe- 
riod. A number of solutions t o  this problem 
have been tried. including fast pull-down 
mechanisms and methods of compensating 
for continuous film motion. such as Hip- 
ping mirrors. rotating prisnis and poly- 
gons. In  the past few years, there has been 
renewed interest in  the jump-scan or hop- 
ping-patch method of compensation. This 
system gives high-quality pictures on any 
TV system, but, for NTSC operation. fre- 
quent adjustments are needed to maintain 
peak performance. A system combining 
cathode ray tube scanning with digital stor- 
age has been developed. While the film is 
being moved through thc film gate at con- 
stant velocity, i t  is scanned in such a way 
that the required number of active lines for 
one complete TV frame are generated from 
each film frame. Odd and even lines arc 
written into differcnt stores. Thc cdd lines 
are read out first t o  produce the odd televi- Working Group on Lighting Hardware. 
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Yves Gdnet, CCETT, France, presented a paper on the Antiope Broadcast Teletext System. 

sion ficld, and then the even lines are read 
out for the complete interlaced frame. Four 
fields or two full frames of storage are 
needed, in the form of 16K RAMS, and thc 
analog Y ,  I and Q signals are converted be- 
tween analog and digital form by 8-bit con- 
verters. Since five television fields are 
equivalent to two film frames, it is neces- 
sary to repeat one stored field on alternate 
film frames. In certain conditions of opcra- 
tion, movement of the film would provide 
the whole of the vertical scanning. This 
would reduce to a single line of scan on the 
cathode ray tube. This is avoided by in- 
creasing the linc scanning rate in the ratio 
43 - the information is written into the 
stores in a shorter time and the CRT scan 
may be madc larger. The scan height is not 
allowed t o  fall below 1 cm. This scanning 
systcm removes the interlace Rickcr and jit- 
ter, which occurs with thc jump scan sys- 

tem and eliminates critical setting up 
routines. 

52. The Videodisk as a Means of 
Transferring a Video Picture on Motion- 
Picture Film (Georges Broussaud and 
Claude Tinet, Thornson-CSF, Paris, 
France) Electronic imagcs, when observed 
in studio conditions on a high-quality 
monitor and with a direct video input, give 
remarkably good quality. The situation is 
much less favorable if one considers the 
display of such pictures in theaters on a 
large screen. N o  real technical brcak- 
through is likely in this field for some time. 
Transferring video pictures onto motion- 
picture film has bccn carried on for ycars, 
but the complexity of the devices and their 
limitations have until now restricted their 
use. The purpose of this paper was to pro- 
pose a new approach to the problem, based 

Mrs. Edna Smith (seated left), Ladies Program Chairman, with Mrs. 
Lucy Dunn and Chef Annemarie Huste, who autographed copies of 
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on the use of the videodisk. The videodisk 
has the capability of reading out its con- 
tents u la carre. This enables the pro- 
gression of the video pictures to be fitted to 
the requirements of motion-picture shoot- 
ing. The simple case where the video sam- 
pling and the film sampling are the same, 
as in  Europe, where the transfers can take 
place at 25 picturesls was considered first. 
The videodisk player can be programmed 
so that each turn, or each picture recorded 
on the disk, is played back four times be- 
fore tracking the next turn. The first redd- 
out displays the red component of the 
frame; the second readout, the blue compo- 
nent; and the third, the green component. 
A camera located in front of the monitor 
records the picture displayed on the screen 
in color, making use of a synchronized ro- 
tating disk fitted with color filters. The 
fourth readout allows timc for film pull- 
down in the camera. It is easy to derive 
from this layout a setup suitable for the 
NTSC standard. Several solutions are pos- 
sible for deleting one field in every five 
from the video signal. Alternatively, a 
color CRT can be used for recording three 
pictures, one after the other, on black-and- 
white film. The three chroma components 
can be reassembled in the laboratory on 
color print film using well known methods. 
The quality of the picture transfer is limited 
only by the quality of the pictures recorded 
on the videodisk, and this technology, with 
rccent developments made on the broadcast 
version of the videodisk, gives results, de- 
rived totally in real time, that are very sat- 
isfying. The paper was profusely illustrated 
with slides. 

53. Hollogon's Continuous and Shut- 
terless Film Projection System for Film- 
to-Tape and Telecine Application (UI- 
rich M. Fritzler, Hollogon Optical Systems 
Corp., New York. N . Y . )  The development 
of film projectors and the problems of non- 
compatibility between film and television 
frame rates were reviewed in this paper, 

at the Yellowbox. 



which then went on to describe how these 
problcms can be avoided with the Hollogon 
projector. Today's intermittent film projec- 
tors, regardless of their shortcomings, have 
been used exclusively because, until now, 
there have been no alternatives. The big- 
gest problem when intermittent projcctors 
are used in a telecine chain is the different 
projection/scan rate - motion pictures at 
24 frame& and television at 30 framcds. 
Special multi-bladed shutters and variable 
alternating pull-downs have been designed 
to get around this problem. The Hollogon 
projector transports the film continuously. 
It is noiseless, shutterless, and flickerless. 
An optical wipe dissolve causes successive 
blending of images. Events can be slowed 
down or speeded up as required. The pro- 
jector consists essentially of only one rotat- 
ing part, a polygon type mirrored wheel 
(scanner) with 24 facets. Each facet con- 
sists of three mirrors inclined to each other 
at 90" to make a corner reflcctor. A 
sprocket whccl attached to the scanner en- 
ables film and mirror scanncr to rotate in  
unison without the need for belts, gears, 
cams, pulleys, or the like. 
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Sound Technology I 
54. The Colortek Combined Acad- 

emy Monophonic and Four Discrete 
Tracks of Wide-Range Stereophonic Op- 
tical Sound (John Mosely, Cnlortruk Inc., 
R m o ,  Nev.) This paper reviewed the devel- 
opment of multichannel optical sound- 
tracks and described the Colortck system in 
its latest version. Multichannel optical 
tracks havc been available i n  various for- 
mats for about three years, and there has 
been sufficient usage to show that these 
systems represent a forward step in the 
quality of sound reproduction. But thcy are 
not without their drawbacks. The Academy 
monophonic soundtrack has remained vir- 
tually unchanged for SO years. Some 
85,000 theaters in the wcstern world are 
cquippcd to play them, and the owners of 
thcse theaters expect to continue to use ex- 
isting sound systems, although the limited 
frequency response and dynamic range are 
well known. With the introduction of Cin- 
crama, Cinemascope, and Todd-A0 mag- 
netic systems in the 1950s. marked 
improvement was effected and crcative tal- 
ent made some exciting products. But there 
was one technical disadvantage - film 
dubbed for wide-range stereophonic rc- 
lease could not have the tracks combined 
into one to give a satisfactory monophonic 
Academy playback. The Colortck system 
originally consisted of four unilateral 
tracks and a fifth snake or push-pull track 
down thc center for control purposes. This 
system has been revised. It now consists of 
an Academy bilateral track with a max- 
imum width of 0.038 in at the ccnter of the 
assigned ANSI PH22.40-1967 track area. 
This is flanked by four snake tracks which 
carry discrete stercophonic information, 

- -  
the use of ultraviolet-cured Inks for edge 
numbering film. 

thcreby achicving complete compatibility. 
Test data of these recent developments and 
new equipment such as a very rcliable 
CCD scanner werc described. 

54A. Sound Engineering in the Mo- 
tion-Picture Industry of the USSR (Dr.  
S q e i  Marsov, Hrml of Sound Recording 
Section, Cinema and Photo Research, I R -  
stitute (NIFKI), USSR; presented by Harry 
Teitelbaum, Hollywood Film Co.)  A brief 
survey of sound equipment and tcchnology 
employed at the present time in thc Soviet 
motion-picturc industry was prescnted in 
this papcr. In the Soviet Union there arc 38 
motion-picture studios. Each national re- 
public has its own studios producing films 
in the native language. The biggest studios 
are Mosfilm, Lenfilm and Dovzhenko, fol- 
lowed by Gorky. Bclorusfilm, as well as 
morc than 20 minor studios. Many of these 
are dubbing Russian featurc films into the 
68 national languages of the country. 
Trends in sound recording technology and 
technical facilities offer sound recordists 
wider opportunities for creating sound 
effccts and reducing inefficient operations. 
A ncw generation of sound equipment has 
been designed and manufactured. Portable 
equipment for synchronous magnetic rec- 

chaired the session on film-to-tape and tape- 
to-film transfers. 

ording on 6.25 nim tape has been dcvel- 
opcd for soundstage and location 
operations. Special installations compris- 
ing mixing consoles, and multitrack re- 
cordcr-reproduccrs. with data proccssor 
controls. arc in use i n  studios, functioning 
a s  an "clcctronic loop." A 3Smni pcrfor- 
atcd tape recorder with wow and Huttcr not 
cxceeding 0.04% is used for scoring. 
Sound rccording systems arc being man- 
ufactured with 32 inputs and 18 outputs; 
and for re-recording tracks for 70mm mo- 
tion pictures, the cquipment has 28 inputs 
and 8 outputs. Motion-picturc studios and 
five rclease printing labs havc prcview 
theatcrs designcd in accordance with IS0  
standards. There are, at present. in  the So- 
viet Union cinema network 117,000 thea- 
tcrs and projection installations. I n  the past 
five years, 500 largc theaters have becn 
opened, and 2700 thcaters in towns and 
13,000 installations in villages havc been 
modcrnized. For the prcsentation of 70mm 
films with stereophonic sound, there are 
1.500 theaters, and morc than 6000 installa- 
tions havc been modified For automatic 
pro.jection. I n  the film editing process, the 
EBU 3096 time-code system as modified 
for 35nim has becn tested. Digital tech- 
niques of sound recording and reproduction 
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are being developed. Some work is being 
done on holographic sound recording. Fil- 
tration enables several signals to be re- 
corded in a single soundtrack to produce 
composite stereophonic recordings. 

55. Design and Performance Consid- 
erations for a New Photographic Sound 
Recording System (Frank E.  Pontius, 
Westrex, Burbank, Gal$, and Terry 
Beurd, Nuoptix Assn., Westlake Village, 
Calg.)  This paper described a complete, 
integrated, solid-state system that has been 
designed to record variable-area pho- 
tographic soundtracks using the conven- 
tional Westrex recorder and light valve. 
Simplified operating procedure, improved 
transient and frcquency response, anticipa- 
tory noise reduction, and a new compres- 
sion circuit have been combined to yield 
optimum signal-to-noise and eliminate the 
traditional constraints of photographic re- 
cording. Functional details and characteris- 
tics of the 9000 Series Photographic 
Recording System were illustrated. The 
RA 1712 recorder electronics unit and the 
RA 1713 auxiliary electronics unit of the 
7000 series system are designed for easy 
access for alignment and servicing. Sound- 
tracks were played with and without antic- 
ipatory noise reduction for the audience to 
make comparisons. 

56. High-Quality Optical Sound Re- 
cording System Using Scanned Laser 
Beam (Teiichi Tanedu, Yukio Sugiura and 
Toshio Motoki, N H K  Technical Research 
Labs, Tokyo, Japan, and Goichi Oishi, 
Hiroyuki Miyatera, Tetutarn Umeza wa I 

Yokohama Cinema Labs Inc . ,  Yokohama, 
Japan) This paper describcd research and 
dcvclopment on a new 16nim optical sound 
recording system with wide-band response 
and low distortion characteristics. The 
variable-area laser recording system has no 
mechanical moving parts. Thc system con- 
sists of an air cooled argon ion laser (A = 
514.5 nm), an acoustooptical light modula- 
tor (AOM), an acoustooptical deflector 
(AOD), and a 10-kHz pulse width modu- 
lation circuit to convert the audio input to 
PWM signals. The laser beam is scanned 
pcrpendicularly to the direction of film 
movement by the AOD, which is driven by 
100-kHz sawtooth signals. Simultaneously, 
the beam is modulated by means of the 
AOM, which is driven by the 100-kHz 
PWM signals. The light beam from the ar- 
gon laser is modulated in the AOM in re- 
sponse to the 100-kHz PWM signals. The 
modulated beam is separated into first- 
order and zero-order beams, only the for- 
mer being used. The diameter of the first- 
order beam is expanded to the size of the 
AOD aperture. The beam deflected by the 
AOD is separated into first- and zero-order 
beams and both beams are convered by a 
pair of cylindrical lenses. The first-order 
beam is focused on the film while the zero- 
order beam is suppressed by a light stop 
fixed in front of the film. The theoretical 
diameter of the spot on the film is 40 win in 
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the direction of deHcction and 4.1 p m  in 
the direction of film transport. Thc the- 
oretical limiting frequency extends up to 
half of the carrier frequency, which in this 
case is 100-kHz. On account of the high 
intensity of the laser beam, a low-speed 
film can be used as the recording mcdium. 
Using Eastman color print film 7381, over- 
all frequency response is Hat between + I  
dB and -3 dB up to 10 kHz. A short film 
with soundtracks adapted to provide a light 
show was prexnted. Distortion measured 
was 2.2% at 400 Hz, at 80% modulation. 
Dynamic range, specified by a signal-to- 
noise ratio at 100% modulation was nicas- 
ured at 48 dB, a figure that requires im- 
provement. The causes of inadequate 
dyamic range arc film noise, as in a con- 
ventional rccorder. and lascr noise inherent 
in the system. The paper was liberally i l -  
lustratcd with slides. 

57. Digital Fluorescentsound - Eight 
Noiseless Tracks Recorded on 35mm 
Film with Uncompressed YO-dB Dy- 
namic, Undistorted 0-20-kHz Fre- 
quency Range (Peter Custer und George 
Bird, Fluorescentsound, Princeton. N .  J .  - 
with prcwntrition ussistrd by Thomas 
Stockhnm, Soundstream, lnc., Suit Lrrke 
City, Ufuh) Reviewed in this paper was the 
background of thc convcntional (analog) 
optical sound recording method. The ana- 
log soundtrack is a sort of picture of the 
wave structure of the sound, and the detail 
of the analog sound information is mixed 
together with the intrinsic defects of the 
rccording medium. The sound, the noise 
iniposcd by thc coarsc grain structure of the 
film, and the distortion characteristics of 
the mirror galvanonicter or light valve be- 
come one entity. The cssential diffcrcnce 
in digital sound records is that the integrity 
of the sound information exists separatcly 
from and is immune to the physical nature 
of the rccording medium. In digital sound 
recording the frcquency/time axis of the 
sound wavc is sampled or chopped into 
separate discrctc rneasuremcnts of wave 
height (amplitude information) at a con- 
stant clocked rate, likcly to bc made stand- 
ard at 50.000 sarnples/s. Each sample is 
then converted to 16-bit digital words. The 
14 bits of each word used to record the 
wave height of the samplc - its dynamic 
range - can write any number bctween 
0 and 32.767 different measurements. 
(32,767 = 215 - I) .  Each succceding bit of 
a digital word, read from the right bit (least 
significant bit). records thc next higher 
power of 2 ,  and all indicated powers are 
added together i n  an exponential sequence. 
It is the intent of tluorcscent soundtracking 
to record eight channels o f  digital sound 
across the soundtrack space on 3Smm film 
as transparent, colorless Huoresccnt 16-bit 
digital words. Optical brightencrs are dye 
molecules that are transparcnt and colorless 
in clear substrates. When excited by ultra- 
violet light, thesc molecules tluorescc. Flu- 
oresccntsound puts thesc properties of 
optical brighteners to usc for the high-in- 



indepcndently adjustable to boost or cut ap- 
proximately 10 dB. The noise-reduction 
unit is a multiband dynamic range ex- 
pander, to introduce a 3:2 ratio of down- 
ward expansion of the audio, inde- 
pendently, in each of three adjacent bands. 
The surround module extracts information 
for a fourth directional channel in stereo- 
cquipped theaters. 

59. Dolby Stereo Optical Sound- 
tracks - A  Progress Report and New 
Developments (loan Allen and Craig 
Todd, Dolby Laboratories, Inc., Sun Frun- 
cisco, Calif.) Over 600 theaters in the U.S. 
have installed Dolby cinema equipment, 
and about 50 new installations arc being 
made each month. Of these, 81% are ste- 
reo-optical installations, the remaining 
being 70mm magnetic (which also includes 
35mm stereo-optical facilities). The 
authors first described this work and some 
of the problems encountered, and then de- 
scribed the development of a new encoding 
matrix, fully compatible with previous 
Dolby stereo-optical surround films, which 
maintains good separation across the full 
width of the screen. Scenes from two films 
wcre presented to illustrate the dramatic 
possibilities and effects with the new ma- 
trix encoding, Invasion of /he Body 
Snatchers and The Grateful Dead. 
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formation packing density needed for 8 
channels of digital soundtracking. Play- 
back is accomplished with a linc scanning 
photodiode array that has 1728 elcments or 
pixels on a 22-pin chip, one-in long. Each 
fluorescent bit is 22.5-pm wide on 45-pin 
centers. One lens and a dichroic mirror in  
the projector servc to focus both the ultra- 
violet light onto the film surface and the 
resultant visible light onto the linc scanning 
array. Light is piped from the xcnon pro- 
jection lamp to cxcitc the soundtrack data. 
The ncw soundtracking systcm leaves in- 
tact the prescnt standard variable-area ana- 
log record and its read-out stage in the 
projector. It is anticipated that it  will take 
16 months to 2 years to produce thc first 4- 
channcl demonstration. 

58. The New Sound (Edwin F .  Peters. 
A1 Boudouris and John J .  Burlinson, Jr. ,  
Eprud, Inc., Toledo. Ohio) Technical dc- 
vclopmcnts ovcr the past few years in opti- 
cal sound recording werc outlined in this 
paper. The authors then went on to dc- 
scribe the electronic dcsign of the Eprad 
Starscope System, and also some compari- 
sons with the Dolby system were given. 
About 12 years ago, acoustical engincers 
from the major film studios met with thc 
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National Association of Theatre Owners to 
launch a program aimed at substantially 
improving the quality of sound. I t  was 
agreed that soundtracks should be optical, 
dynamic range must be improved, overall 
frequency expanded. and the tracks must 
be multichannel with a minimum of four 
hard channels available. Thc two-track, 
variablc-area format with noise limiting 
boards made possible stcreooptical sound 
in theaters, and in 1977 two major releases, 
Stur Wurs and Close Encounters o f  the 
Third Kind, with their tremendous success, 
encouraged on-going rescarch programs. 
The Starscope Systcm is designed to ex- 
tract four channels of information from a 
stereo variable-area optical soundtrack. 
Three channels incorporate noise reduction 
and equalization and arc intended for front 
speaker placement. The fourth channel is 
intended for off-screen directional sound 
effects. The left and right channels arc es- 
sentially the respective stereo variable-area 
soundtracks, while the center screen chan- 
nel is essentially left plus right. The sur- 
round channel is essentially left minus right 
with adjustable amplitude, phase, and dy- 
namic range transfer gating controls. The 
equalizer module is composed of 10 filter 
elcments tuned to the standard ANSI full- 
octavc center frequcncies. each filter being 
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Video Production and 
Post Production 
60. A Survey of Television Blanking 
Width Problems (Frurik Davidoff. CBS 
Tdevision Network. New York, N . Y . ;  pre- 
s c w ~ c ~ d  I ~ J  Thorncis Kcller, WGBH-TV) A 
recent FCC public notice concerning ex- 
cessive tclcvision signal blanking width 
has causcd broadcasters and program pro- 
ducers to re-examine their equipment and 
operating practices. After Icaving the ori- 
ginating vidco source, both vertical and 
horizontal blanking can widen for a num- 
ber of reasons, many of which are inherent 
in  today's broadcast equipment and opcra- 
tions. The measuremcnt of blanking width 
is not as simple as i t  might appear. Bccausc 
horizontal blanking can be measured at dif- 
ferent aniplitudc Icvcls, on picture or 
setup, on baseband or radiated signal, 
much confusion exists on the sub.jcct. This 
paper rcvicws causes of blanking-width in- 
crease, techniques of measurement, and 
possible solutions to thc problcms. Thcre 
are two standards for blanking, one from 
the FCC and thc other RS17OA, a voluntary 
industry agrccmcnt. In these standards. 
blanking width is mcasurcd at different Icv- 
CIS  in thc waveform. If blanking width be- 
conics excessive. this will be seen on sonic 
homc rcccivers. Rlunking width is affectcd 
by time-base correctors, helical-scan re- 
corders, and freeze-framc devices. It was 
proposed in this paper that blanking should 
be mcasurcd at 20 IRE units, that ;I good 
scope should bc used, and that scribc 



marks can be placed on thc graticule as an 
aid in assessing blanking widths. In a tele- 
vision distribution chain from program pro- 
ducer to thc final network affiliate’s 
transmitter, thc tolerances requircd at the 
original program production point to meet 
the standards are almost impoasiblc to 
achieve. 

60A. Blanking Requirements in Vid- 
eotape Production (Blair Benson, Video 
Corporation of America, New York, N . Y . )  
This paper dealt with the problem of  blank- 
ing as it affects program production 
houses. First, the background of the blank- 
ing problem was rcvicwed. Previous con- 
cern over picture quality uncovered the 
blanking problem, and a task forcc was set 
up to develop a recommended practice. 
Thc task forcc noted that incrcasing system 
complexity could result in incrcased blank- 
ing widths. The problems encountercd by 
program producers are much morc compli- 
cated. The industry is frdgmcnted, with a 
varicty of administrations. Original shoot- 
ing may be on tape or on film transferred to 
tape. Complex spccial effects, duping 
more than one generation, dupc masters, 
and the variety of source materials, includ- 
ing old videotapcs, contributc to the prob- 
lem. Some program suppliers may have 
marginal operating conditions. Much origi- 
nal production material recordcd on heli- 
cal-scan machines can bc a complete 
disaster. Often four or five and cvcn up to 
seven or eight generations may be required 
to achieve results cquivalent to film edit- 
ing, to obtain, for examplc, dissolves, 
wipes, freeze frame, and s o  on. All of 
these steps can widen blanking. The vid- 
eotape stage is the most serious in this re- 
spect. Borders around the pictures are not 
allowed. Tighter controls as proposed by 
EIA, and the networks can be countcr- 
productive. Thc FCC is conccrrted with the 
viewers, but many receivers cut off the pic- 
ture by as much as 10 or 15%. sometimes to 
the safe title area. Reccivcr manufacture 
should be more tightly controlled. Exces- 
sive restrictions should not be imposed on 
original production. 

61. A Television Random-Access 
Automatic Programming System (Het1r.y 
L .  Zuhn. Robert Bosch GmbH, Durmstadt, 
W .  Germuny) This paper describes a fully 

automatic continuous rccord/playback pro- 
gramming system with multiple tape decks 
accepting the exclusive I-in cassctte devel- 
oped for the BCN-5 portable VTR that is 
being planned by Robert Bosch Fernseh. 
Playback of the reels of this cassette is pos- 
sible on any studio VTR of the same sys- 
tem. Thc inner winding diameter is largcr 
than 3 in t o  allow for the NAB hub and still 
givc a playing time of 20 min. A second 
cassette design gives 30 min of playing 
timc. Operating requirements will vary 
with the users; these requirements include 
news station breaks, commercials in  TV 
stations, production houses, as well as edu- 
cational and industrial applications. This 
could be called an “around-the-clock” au- 
tomated program machinc, and also a user- 
related production tool. Different require- 
ments affect partly the mechanics and 
partly the electronics. Minimum random- 
access timc depends on the number of tape 
dccks and rewind times. Thc cassette does 
not have to be rewound before unloading 
from the tape deck. If thc number of cas- 
settes is less than thc number of bins in the 
carousel, rewind time can be disregarded. 
Economical and flexible editing rcquires 
two slave machines. The basic version of 
the multicassettc random-acccss VTR 
should provide for three tape dccks. With 
two tape decks, minimum acccss time is 
about 12 sand with 3 decks, about 7 s.  Thc 
three tape decks can be loaded in random 
scquence from a carousel with spaces for 
24 cassettes. Thc system contains a store 
which can storc one still picture at a timc. 
This offcrs special advantages in editing 
mode animation. An entirc slide archive up 
to 30,000 slides can be stored i n  one cas- 
sette, and for safety, this archive can be 
duplicated in 20 min. 

62. Multi-Isolated Camera Videotape 
Production: Problems and Solutions in a 
Successful Application (Richard R .  Grcvn 
utul Christophar J .  Cooksun, ABC, Hol- 
lywood, Calif.) The rapid conversion of 
television program production from film t o  
electronic technology has not occurred as 
rapidly as was once forccast. This year the 
three major networks will continue to use 
considerably morc film than videotapc in 
prime-time program production. ABC will 
broadcast thc largest amount of vidcotape 
in primc time, while NBC will air thc least. 
CBS will air fcwer hours of programming 

produced on videotape than last year. This 
paper analyzed some of the engineering 
and artistic factors constraining the growth 
of videotape in television production, and 
some of the encouraging trends in produc- 
tion methodology werc discussed. The 
most serious problem is the need to achieve 
simultaneous editorial, technical and crea- 
tive control of the program product. Elcc- 
tronic production methods designed to 
meet these needs have been evolving over 
the last fcw years at ABC. Production tech- 
niques employing direct-to-tape recording 
of several isolated cameras have proven to 
be highly successful and are currently in 
usc regularly on situation comedies includ- 
ing Barney Miller and Soap. The dircctor- 
producer remains o n  the stage working 
with cast and crew. Each program segment 
is taped film-style, and the cntire output of 
each camera is recorded, while all editing 
is done in post production. The direct-to- 
tape recording technique requires the high- 
est standards i n  television and videotape 
enginecring. Quality control of the initial 
recording is all-important. While in con- 
ventional television production, camera cx- 
posure and color balance arc maintained to 
provide the optimum match on the 
switchcd feed, in thc niulticamera tcch- 
nique the entire transmission, recording, 
and playback path must be continuously 
color balanced to maintain the camera 
match at any edit. In some cases the shoot- 
ing ratios may reach 1001. 

63. A New Fully Automatic Televi- 
sion Camera (./ohrr C .  Adison. RCA 
Brondcrist Systems. Cunrdrn, N . J . )  The 
formulation of design objectives and the 
dcvclopmcnt of new conccpts for thc RCA 
TK-47 Automatic Camera System werc dc- 
scribed by thc author. This micro- 
pr(icessor-controlled system simplificd 
camera sctup and operation by automating 
scorcs o f  intcractive control functions. 
Comprehensivc camera sctup can be ac- 
complished at thc touch of a single button, 
cvcn aftcr complete tubc replacement. The 
ncw automatic system is programmed to 
cstablish the same prioritics and compro- 
miscs cxpccted of a skilled vidco operator. 
The systcni .also providcs the additional 
function of fault dia 
is cmployed cxtcns 
plification. A data bus simplifics wiring 
and enables any numbcr of canieras to be 

tion, with Stuart R, Cody, Stuart R. Cody 
Co., and Carole Dean, Studio Film Ex- 
change. Mrs. George Broussaud, Thomson-CSF. 
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Carleton Hunt participating in the discussion 
during the meeting of the Financial Advisory 
Committee. 

controlled from a single control uni t .  Man- 
ual intervention i n  c;iinera setup has been 
greatly simplified, and i t  is now possible to 
accomplish comprchcnsivc lineup using 
only four knobs and one pushbutton. A mi- 
croprocessor-prograniined sequencer steps 
through the entire setup procedure in the 
proper sequence, scrvi ng ;is an electronic 
instruction book. Switching of all camcra 
functions, test signals, and cvcn monitor 
modcs is accomplished automatically. Op- 
erational use of camcras is dependent on 
the type of  production. fa 
nel, mid s o  on. The achievement of a new 
degree of  systern Hcxibility enables the 
user lo determine the configuration which 
best meets specific necds. Thc range of  ap- 
plications has been expanded to include op- 
erations under specific conditions other 
than those applying to broadcasting. The 
potential for use in such applications as 
electronic motion-picture making was con- 
sidered 

64. A Newly Developed Integrated 
Pick-Up Component for a High-Per- 
formance and Economical Color TV 
Camera (H. Sokai. T .  Tukiktrwu. H .  
SokPi, rttitl  I .  licltr. Hittichi Isil. I Mobtrru- 
Ciry, Jttptrii) This papcr described a new 
integratcd pick-up component developed 
by means of a technological brcakthrough 
and consisting of a matched trio of clcc- 
trostatic focus pick-up tuhcs and yoke as- 
semblies fixcd to a holding block during 
optimum factory ad,iustnient. Two versions 
are being produced using %-in clectrostatic 
Saticon and vidicon tubes. Over the past 
few ycars there has been a growing demand 
for color TV cameras, not only for broad- 
cast, but also in thc CCTV and consumer 
ficlds. Here, low price. small size, light 
weight, low power consumption. simple 
adjustment, and stable operation arc impor- 
tant factors. To mcet these demands. color 
catiicras have bccn dcvelopcd using single 
lubes or two tubes, but these typcs of cam- 
eras cannot give good resolution and lati- 
tude, color fidelity. color uniformity, and 
stability. The need has hccn growing for a 
camera to fill the hlank between broddcast- 
quality canicras and consumer-use cam- 
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eras. At the prcscnt time, only three-tube 
color canicra systenis can mcet these per- 
forniance requirenicnts, but i t  is vcry diffi- 
cult to produce an  economical thrcc-tuhe 
color camera system. In the integrated 
pick-up component, the pick-up tubes and 
the yoke assemblies are preset and fixcd in 
place at the factory. There is no need for a 
mechanical adjustment mcchanism. s o  the 
wcight. including the optical system. can 
be rcduccd to 750 g. N o  power supply is 
nccdcd for an alignment coil. With thc 
electrostatic focus pick-up tubes and a 
small-sized dichroic mirror color-separa- 
tion system, thc off-axis distance between 
the thrcc channels is only 33 mm. The 
thrcc tubes arc i n  parallel, so cffccts of  ter- 
restrial magnetism on registration are neg- 
ligiblc. Total pick-up tube signal electrode 
and stray capacitance is less than 5 pF. 

65. Newsgathering: The Way Ger- 
man TV Stations Do It Today (Walter 
Stoye, Hessischer Rundfunk, Frankfurt, 
West Germany) Two years ago the news 
was received in West Germany that all 
American television stations wcrc replac- 
ing their film cameras with electronic cam- 
eras, and the ENG cra was beginning. This 
caused a good deal of confusion because a 
great amount of film facilities and equip- 
ment had just been ordered or delivered. 
The West German stations had to find out 
whether or not the fate of film was sealed. 
This papcr describes what has happened in 
the intcrim and relates some of their experi- 
ences. West Germany has two autonomous 
television networks - ARD and ZDF. 
ARD is a group of nine radio and television 
stations, making up a pool covering the 
country with television programs. The ex- 
tent of each station's contribution to the 
pool is related to the number of viewers: 
Hamburg, 20%; Cologne, 25%; Frankfurt, 
8%; and Bremen, 3%. However, the pool 
is disconnected between 6 and 8 p.m. and 
every station has to deliver its own regional 
program. In the district of Hessen. mainly 
covered by the Frankfurt station, the dis- 
tance from north to south is 180 miles, and 
from east to west. 70 miles. Hessen, which 
would be only a tiny spot on the map of the 

U.S.  has an independent nctwork of 6 
transmitters and 150 relays, giving recep- 
tion to 98% of a possible 1.7 million view- 
ers. These figures givc the background for 
German regional news. It was learned that 
some U.S.  stations had replaced their three 
film cameras with threc ENG units. At 
Frankfurt it  would have been necessary to 
replace 100 film cameras and tape record- 
ers. Also they had just opened a $3 million 
film lab with a capacity of 10,000 ft/h. All 
sound is recorded separately from the pic- 
ture. In thc studios, newsfilm is finished in 
the same way as talk programs and docu- 
mentaries. However, Gernian stations are 
studying the possibilities of ENG, but with 
present equipment, it is not as easy t o  move 
from place to place as with a film camera. 

66. CutILap: A New Method for Pro- 
grammable Fades and Soft Edit Transi- 
tions Using a Single-Source VTR 
(George W.  Bares, Convergence Corp.,  Ir- 
vine, Culif.) This author described facili- 
ties for obtaining fades to and from black, 
with no time-base correction. Previous 
methods required two video sources 
through a switcher. The cut/lap unit offers 
the editor an alternative to straight cuts. A 
slow cut/lap i s  like a slow dissolve offering 
new production values. The unit can be op- 
erated in a range of functions. for 30 s and 
hO s sequcnccs. The operator can devote 
his entirc attention to scene content and 
effects. A normal fade-out, fade-in is simi- 
lar to a cut/lap. The crossover takes place 
at one-third video level. Control is with a 
microprocessor. The circuit must pass sync 
and blanking at unity level, and the audio 
can be bypassed. The cost is moderate and 
the unit can be utilized in a wide variety of 
program production applications. A dem- 
onstration tape was shown at the conclu- 
sion of the paper to enable comparison 
between normal fades and cut/lap effects. 

67. The Application of the E-MEM 
Concept to Post Production and Editing 
(Bruce Ruyner. The Grass Valley Group, 
In(.. , Gruss Vullcy. Culv.) The impact of 



Members of the Toronto, Montreal/Ottawa/ 
Quebec and Rochester sections met with 
SMPTE Executive Vice-president Robert 
Smith (above) to discuss plans for their next 
joint meeting. 

automated and intelligent dcvices o n  the 
videotape editing process was the subject 
of this paper. I t  was pointed out that 
the addition of a random-access micro- 
processor affects memory to production 
switchers, expands the effects capability of 
the switchers, and the microcornputcr can 
act as an intelligent interfacc, providing se- 
rial communication with videotape editors. 
In any consideration of post-production 
multi-machine videotape editing, it is as- 
sumed that a keyboard control with a CRT 
readout is tied to a central editor computer. 
The function of such a system is aiding the 
operator, through a varying degree of auto- 
mated assistance, in the task of editing 12 
or 13 hours of raw vidcotape material into a 
30-min program. When conditions arise 
that affect demand for new cditing ca- 
pability, sophisticated editing systems are 
almost certain to proliferate; thus rising 
production costs have led to more post-pro- 
duction services which in turn have encour- 
aged development of I-in helical-scan 
VTRs and microprocessor-based dcvices. 
But there is one limiting factor in today’s 
editing systems, that is, the interface to the 
production switcher. Complex special 
effects have to bc done manually. The so- 
lution to this problem is switchers that can 
be controlled by the editor by data commu- 
nication through an intelligcnt interface. A 
digital control system called E-MEM has 
been developed by The Grass Valley 
Group. The system is a combination of a 
microprocessor random-access memory 
and an intelligent interface t o  allow the edi- 
tor to control all standard switcher func- 
tions. The E-MEM is self-contained and is 
installed between the switcher and the con- 
trol panel. A detailed description of the 
system was given, including the range of 
commands available. 

68. Production Switching Automa- 
tion System (John Davis. Vital Industries. 
Gainesville. Fla.) Today’s large produc- 
tion switchers arc taxing the ability of oper- 
ators to utilize the capabilities of these 
facilities. The switching equipment is be- 
coming more complex while the operator is 
not evolving as quickly. The final products 

of production sessions must be high-quality 
and at the same time economical. The ca- 
pability of the human opcrator has to be 
increased. A design goal was a single con- 
trol panel to carry out multiple effects, ca- 
pablc of being extendcd to enable 
sirnultancous operations to be performed, 
with frame accuracy to all video controls. 
The control system is microprocessor- 
based with random-acce 
design. one of the objec 
operator should not be concerned with the 
intclligence contained in the system. Serial 
boards are used, one with editor access, 
and communication to another system is 
possible by telephone line to enable similar 
effects to be produced at another location. 
Distributive processing is incorporated i n  
the design instead of individual controls for 
the microprocessors. In this design, control 
is from a single panel, and a modular ap- 
proach allows for expansion. Altogether, 
76 different sequenccs can be stored, each 
with up to 25 transitions. Storage is re- 
newable by floppy disk. The capability 
could be expanded to allow the user t o  gcn- 
erate his own complex effects, and it is 
limited only by the user’s creative ability. 
A dcrnonstration tape was shown, combin- 
ing the cffects obtainable with the 
Squeezoom unit .  

68A. Televisa-Mexico: Film to All- 
ENG Overnight (Cahino Carrandi. Tele- 
visa, S . A . ,  Mexico City, Mexicw) At Tcle- 
visa, S.A., news material was, until 
recently, being produced with 16mm film. 
Early in 1977 the company became inter- 
ested in the possible advantages of adopt- 
ing the ENG system, and on 9 November 
of that year the changcover to ENG was 
made. Televisa, S.A. ,  produces news pro- 
grams for two channels, 2 and 5 in Mexico 
City, and for Univision, which is seen in 
theU.S.A. News material is obtained from 
local cameramen, the Iberoamerican News 
Service (SIN), Visnews and CBS. SIN 
is a service sponsored by OTI, the 
Iberoamerican Television Organization. 
Through this service, evcry day at 1:10 
p.m. Mexico time, Spanish-speaking coun- 
tries receive news stories. Through Spain, 
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the door to Europe, important material is 
rcceived from that part of the world. At the 
time of the changeover to ENG, news 
items from SIN were being recorded on 2- 
i n  videotape. This was changed to vid- 
cocassettes. It was important to erase and 
reuse tapes, but there was the question of 
what should be retained and who should 
make the decisions, so that the library 
could be expanded and data compiled in 
readily available form. A system was or- 
ganized consisting of two operations - a 
person was assigned to review every thing 
the cameramen recorded: then, selected 
news items to be retained were copied in 
sequence on 60-min videocassettes. This 
allowed the cameramen’s tapes to be erased 
and reused. Before the changcover to 
ENG, news items had been recorded on 
film, and the cameramen now had to bc 
traincd on electronic cameras and prepare 
for thc arrival of the ENG equipment. A 
description was givcn in this paper of the 
work performed on a typical weekday: al- 
together 112 stories shot, plus editing, dub- 
bing. and other assorted duties. This work 
is accomplished with 18 cameras, each op- 
erated by two men, and five cditing pancls, 
each panel consisting of two machines, one 
editor, one color television monitor and a 
staff of cditors and producers. 

THURSDAY AFTERNOON 

Sound Technology I1 
69. Current and Future Improve- 

ments of Television Sound (Joseph 
Roizcw, Trlegen, Palo Alto. Ctrl(f.) This 
paper predicted that telcvision sound is 
about to be given a long-overduc facelift. 
New equipment. new philosophies and 
eventually ncw television reccivers will 
bring the viewer better monaural and even 
stereo sound to go with thc color pictures. 
Sound technology used in several recent 
Olympics (Munich. Montreal) and to be 
used in the upcoming Moscow Olympics is 
held up as an cxamplc of emincntly worth- 
while technology. The benefits for audio in 
the new I-in helical VTR formats werc cm- 
phasizcd; thew formats providc more and 
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better tracks than the older 2-in formats. 
Laser recording on disks may be a factor i n  
the future. To improve audio quality i n  
television, we need better studio design at 
the origination point and more conservative 
studio design with regard to  audio quality. 
We need separate sound (VTRs dedicated 
only to sound). We need better mixing and 
switching and ultimately better VTRs. In 
the editing sequence, we need to take care 
in setting up. and we need to keep the num- 
ber of generations to a minimum. And of 
course we need to use time code to assure 
proper sync. In the transmission and rout- 
ing of the signal, we need noise rcduction 
on the studio/transmitter link and the trans- 
m i t t e r h d i o  link. Improved diplex tele- 
phone links, which we are now getting 
from AT&T, and of course improved satcl- 
lite links, which we already have. will give 
better audio at the recciver. We need to use 
DATE (Digital Audio for TElevision). We 
nccd low-frequency extenders and we nced 
to use Simulcast techniques. In the home 
receiver we nccd better sound scparators; 
wc need better audio output equipment 
(which some manufacturers are beginning 
to realize); we need a separate audio tuner 
on the receiver; and we need appropriate 
noise reduction gear. 

70. A New Nationwide Television 
Sound Distribution Network Paul R .  
Wick l i f f i~  , Bell Loborutori LV , Holmlid I 
N . J . )  Since 13 February 1978. the audio 
portion of telcvision signals transmitted 
over Bell System facilities for the comni~r -  
cia1 networks has been diplexcd, that is, 
combined with the video portion and trans- 
mitted over a common broadband channel. 
One 15-kHz audio channel is presently in 
service. Provisions havc bcen made for the 
addition of a second audio channel if rc- 
quired. Thc diplexing equipment is located 
on the broadcaster's prcniises. For remote 
pickups, portable diplexers are used. This 
papcr gave thc results of recent field tests. 

71. Program Audio Distribution Via 
Existing Video Transmission Facilities 
(Stwetr B .  Sulatnoff, Digirtrl Cornmu&~ci- 
t ioi ls Corp.,  Grrithiwhur~. M d . )  This pa- 
per revicwcd methods that have been 
investigated in recent years for combining 
high-quality audio with the vidco baseband 
signal for concurrent transmission and de- 
scribed hardware that has been built and 
t a t ed  utilizing a digital technique in which 
four IS-kHz program channcls are digi- 
tized, multiplexed and modulated on a sub- 
carrier placed above the 4.2-MHz NTSC 
baseband spectrum. This tcchniquc is very 
attractive because i t  pcrmits both improved 
audio pcrformance and the reduction or op- 
crating costs because scparatc audio trans- 
mission facilities are not maintained. The 
system described in the paper is known as 
DATE (Digital Audio for TElcvision). 
Four 1.5-kHz analog sound signals are con- 
nected t o  the analog-to-digital section, and 
conversion is to 14-bit PCM. Sampling oc- 
curs at 34.4 kHz. The 14-bit PCM words 

are transferred to the multiplexer where in- 
stantaneous companding is employed for 
bit rate reduction. The multiplexed data is 
fed into a QPSK (quadrature phase-shift- 
keyed subcarrier) modulator in two serial 
streams at 895 kb/s for a total data rate of 
1.79 Mb/s. Both data streams are low-pass 
filtercd and used to phase modulate two 
5.5-MHz carriers. One carrier is shifted 
90" in phase, and the two signals arc com- 
bined to produce the four-phase subcarrier. 
At the receiver the composite. signal is fi- 
ltered to remove the subcarrier, which is 
then high-pass filtered and fed into the 
demodulator, where thc coherent carrier is 
recovered, data demodulated and bit-tim- 
ing phase locked to incoming dara transi- 
tions. The two serial streams are passed to 
a demultiplexer; synchronization is 
achieved; the streams are converted to par- 
allel form; and the complementary expan- 
sion to 14-bit words is employed. Then the 
digital signal is converted to its original 
analog form. All of these stages were de- 
scribed and illustratcd with slides. 

72. A Versatile Synchronizing System 
for Television Production and Post-Pro- 
duction AudioIVideo (Grorge R .  Swet- 
land, Elrcw)riic Etigitiiwing Cotripariy of 
Cnlifornia. Srrtifci Anu, Calif.) The need to 
keep picture and sound accurately syn- 
chronized has existed evcr since sound was 
first added to motion picturcs. This has 
continued with the production and post- 
production requirements of television. The 
various methods that have been developed 
involve the double-system technique re- 
quiring separate transports for picture and 
sound. The double-system method i s  being 
applied to both media, but the techniques 
used are different and were not compatible 
until recently. Previous synchronization 
mcthods lacked the ability t o  automatically 
cue several tape transports simultaneously 
to a designated location, to synchronizc ac- 
curately and to stay locked in lip-sync. 
This paper described a method for syn- 
chronizing magnetic tape recorders that uti- 
lizes the standard SMPTE/EBU serial time 
codc which records a unique address to  
identify each tclevision framc. The syn- 
chronizing system that has been developed 
can cue and synchronize simultaneously 
any three magnetic tape transports, includ- 
ing vidco, audio and magnctic film. Appli- 
cations and operating features of the 
MQS-100, which is based on the Intel-8080 
microprocessor. include high-speed search 
and cue, follow-the-leader or chase mode, 
synchronized playback, fast and slow re- 
synchronization and roll-back with auto- 
matic re-synchronization. The edit tinic 
code is an 8 0 4 1  code containing timc of 
day in BCD form. frame count BCD, a 16- 
bit sync word and spaces for eight optional 
4-bit binary words. Recorded on audio and 
video tapes, this code providcs the very 
precise indexing necded for automatic syn- 
chronization and elcctronic editing. In post 
production thc soundtrack and edit code arc 

transferred from the edited video master to  
an 8- or 16-track audio recorder, and at the 
same time the video and time code can be 
dubbed to a smaller VTR such as %-in heli- 
cal or %-in cassette. When mixdown is 
completed, the same synchronizing equip- 
ment is used to layback the mix track to the 
master video recorder. The design features 
of this new system were described together 
with several unique appIications in produc- 
tion and post-production studios. 

73. Electronic Audio Editing by Sight 
(Philip F .  Fulcoiie. WNET-12, New York, 
N . Y . )  In the audio editing of video docu- 
mentaries and interviews, the task of trans- 
lating the producer's marked transcript into 
videotape editing decisions can be a te- 
dious one. If the soundtrack could be 
"screened" as flexibly a s  a helical video 
track during electronic editing, the amount 
of trial and error in piecing together a com- 
plicated voice track could be reduced con- 
siderably. Video can be speeded up or 
slowcd down, frozen. and backed up 
slowly or quickly, so the editor can zero in 
o n  the dcsircd vidco frame with split-sec- 
ond accuracy. By comparison. audio cdit- 
ing is a shot in the dark. since tapc must be 
moving at a fair spced for sounds to be 
comprehensible. On the othcr hand, many 
videotape machines do  not have the 
"hands-on" convenience of  %-in audio 
tape editing. This paper described a visual 
aid that has been deviscd to facilitate the 
electronic editing of audio tracks. The pri- 
mary element is a storage oscilloscope 
which visually displays the audio track by 
capturing a portion of the audio signal. The 
vertical input of thc oscilloscope is con- 
nected t o  the audio signal, while the intcr- 
nal time base provides the horizontal 
sweep. An extcrnal pulse triggers the os- 
cilloscope to initiate a single swccp s o  as t o  
display a portion of the audio track. The 
picture of a person's voicc shows a series 
of oscillations, each phoneme having a dis- 
tinctive shape with f a t  portions corre- 
sponding to silent periods. The 
oscilloscope trigger point at the beginning 
of a segment occurs at a particular moment 
in time. If another track on the samc tape 
has the SMPTE time code recorded on i t ,  
the start of the display corresponds to a par- 
ticular frame address, and i t  is easy to de- 
termine the number of telcvision frames 
between thc display start and the point of 
interest. I t  is hoped to integrate this sound 
visualization scheme into a computcr-as- 
sisted editing system at WNET-13. 

74. Automated Computer-Controlled 
Editing Sound System - ACCESS 
( Willitrrir R .  Dcitriik, Mini-Micro Sy.stciti.s. 
I I I C . ,  Airirhc4irr. Ccrlif.) This paper dc- 
scribed the development of the ACCESS 
system and its use in the post-production 
sound cffects editing phase of niotion-pic- 
turc and television production. This phase 
consists generally of adding sound cffects. 
music and dialoguc. Thcsc tasks are per- 
formed today in much the same way a s  
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they have been for the past SO years, while 
spectacular advanccs have been made in 
video editing. With the ACCESS system 
audio can be loaded into it from any source 
and can be controlled manually or automat- 
ically. The sound is digitized and stored 
temporarily and can then be edited man- 
ually by executing start/stop commands. 
One or two sounds can be retrieved and 
playcd simultaneously so thcy may be 
modified (in volume, pitch or equalization) 
and/or synchronizcd t o  videotape using the 
SMPTE time code. The ACCESS hard- 
ware comprises one SOM byte disk drive 
and up to seven ZOOM byte disk drives, a 
floppy disk drive, a 300-lineslmin. 132-col- 
umn printer, a CRT terminal with key- 
board, an operations consolc containing 
controls, indicators and displays for man- 
ual opcration, two microprocessor units 
with up to S6K bytes of memory. two aux- 
iliary memory banks of up t o  6SK bytcs 
each, three sound channels containing up 
to 6SK bytcs each, a two-channel inde- 
pendent fast-access memory bus (DMA), 
and assorted peripheral controllcrs for in- 
terfacing with the external equipment such 
as videotape recorders, magnetic tape re- 
cordcr/players, sound amplifiers and level 
monitors and SMPTE code conversion 
units. ACCESS eliminates the need for 
manually handling tape and allows elec- 
tronic sync using SMPTE time code. I t  
provides instantaneous availability of 
sound effects by digitizing the sounds and 
storing them on magnetic disk packs. The 
editor can work on any part of the film and 
can build as many recls as desired and in 
any order. 

THURSDAY AFTERNOON 

Special Effects, Editing and 
Applications of Videodisks 

75. Operating Experience with the 
Electronic Palette (Dohritnir Borovcc,ki. 
CBS T i h i s i o n  Network, New York. N .  Y . ,  
and Larry Evans, A n p a  Cnrp.,  Redwood 
Ciry. Calif.) A computer graphics system 
with primary application in tclcvision pro- 
duction, developed jointly by Ampex and 
CBS and based on  softwarc developed at 
the Ncw York Institute of Technology, was 
decribed in this paper. Its function is to 
pcrmit easy and versatile generation of 
graphics by creative artists. The system uti- 
lizes advanccd computer programming 
tcchniqucs to map the action of a stylus di- 
rcctly onto individual picture elemcnts 
(pixels) in  a digital framcstorc buffer. The 
rnovcment of the stylus on a magnetostric- 
tive board can be seen o n  a color monitor 
while thc graphics are being drawn. By 
means of menus displayed on a CRT, the 
artist can use the stylus as a pencil or brush 
of selected width, shapc and color. Exist- 
ing graphics can be scanned in to  the buffer 
for further manipulation by the artist. 
Called the Electronic Palette during the 
early developmental phase, the system has 
been renamed AVA, an acronym for 

Ampex Video Art. The equipment layout 
consists of a picture monitor, a menu moni- 
tor, a tablet laid out in coordinates and a 
stylus. This technique for producing graph- 
ics eliminates intermediate steps, and 
changes can be made easily. About 1000 
new pieces are created weekly at CBS with 
substantial cost savings. The artist can 
freely experiment with the medium, to pro- 
duce free-hand painting, graphs and so on. 
Scenic effects can be created as well, elim- 
inating the need for conventional painting. 
A tape with animated scquences was 
shown. Prcsently there is only one recall 
speed, but future models will have variable 
speed. Available are 256 combinations of 
red, green and blue. This limitation will be 
overcome by two framestore memories 
working in the color primaries. 

76. The Imagen System of Video Ani- 
mation Effects (Duvid Stringer, Imugen, 
Toronro. Onrurio, Cunudu) Motion can be 
produccd from still artwork in numerous 
ways, ranging from film animation with its 
small capital outlay and hours of hard work 
to digital framestore devices which, al- 
though quick and easy. are still relatively 
expensive. The lmagen system lies in the 
middle - only slightly expensive but 
partly laborious. The system generates all 
of its effects on a commercially available 
display monitor (Tektronix 604). These 
effects are then shot with another video 
camera, the output being fed to a colorizer 
which in  effect can handle up to five matte 
keys to produce a standard NTSC output in 
any colors. The heart of the system is a 
group of function generators specially de- 
signed for video scan rates. Sine, square, 
triangle and sawtooth waveforms are avail- 
able at horizontal and vertical scan rates. 
Other features include: fast voltage con- 
trolled amplifiers; variable phase shift cir- 
cuits; analog switches with assignable 
control inputs; audio through high-pass, 
low-pass and full-wave-rectifier circuits; 
some sources of variable dc voltages; and a 
numbcr of ordinary sine wave oscillators 
ranging from I Hz to 20,000 Hz. Effects 
arc selected on a matrix which has 45 in- 
puts and 22 outputs. Six of these inputs 
consist of three pairs of horizontal and ver- 
tical inputs to the display monitor, so the 
machine can effectively "store" three dif- 
ferent cffccts. In the colorizer the video is 
sampled by a string of five comparators. 
Unlike conventional colorizing systems, 
the upper and lower references are adjust- 
able, thus eliminating the need for careful 
adjustment of the vidicon camera. The 
camera shooting the artwork and the cam- 
era reshooting the display monitor must be 
precisely focused and very carefully set up. 
No means of permanent storage is possible 
with this system. For simple animated title 
sequences. i t  is much more immediate than 
film. 

77. Automatic Videotaped Program 
Storage (Komei Kazamu and Hirofumi 
I toh ,  Japan Broadcasting Corp. ( N H K ) ,  
Tokyo, Jupun) Videotaped programs have 

increased in number and i n  hours being 
broadcast by stations. These programs 
have to be booked, stored and taken out for 
broadcast, usually employing manual 
methods. In large collections the proce- 
dures are complicated and sometimcs mis- 
takes occur. This paper described the 
world’s first computerized system, devel- 
oped by NHK, for the storage and retrieval 
of videotaped programs. This is a sub- 
system of NHK’s automatic broadcasting 
control system. A niinicomputcr functions 
as the system’s central proccss controller 
with a mcmory capacity of 32K words. 
Each videotape at the NHK Broadcasting 
Centcr is givcn a coded identification num- 
ber, rccorded at the start of the tape. Each 
individual location i n  the storagc arca has 
its own number. The system can acconimo- 
date about 3000 hours of videotaped pro- 
grams. Soon aftcr a program has been 
rccorded its coded identification number is 
registered in the computer memory. Then 
the tape is stored automatically in its cor- 
rect location. Programs are rcmovcd from 
storagc by computer command, placed o n  a 
conveyor and automatically transportcd to 
a carousel near the playback machine in ac- 
cordance with the program timetable. The 
tapes are loaded on machincs used cxclu- 
sivcly for playback. When playback time 
comes. the equipment starts operating iiu- 

tomatically. After playback, the tapes arc 
returned to storage automatically. This sys- 
tem reduces considerably the manpower 
and time needed for videotape operations 
and also prevents operational mistakes. 
The system and its operation were illus- 
trated by a film. 

78. Design Criteria for Video Post- 
Production Systems with Optimum Op- 
erational Convenience (Herbcrr Fir. 
W i m c v  Huberniunn unil Karl-Hihz Trissl, 
Institut f i r  Rundfunktrchnik GinbH, 
Munich. W. Germany) Up to thc present 
time, only a limited number of automated 
editing systcms (mostly off-line) have becn 
put in to  practical operation at German stu- 
dio centers. The rcasons for this may be 
found in the complex opcrational condi- 
tions prevailing i n  current editing systems, 
which make intcnsivc training and constant 
use of the equipment mandatory. I n  this pa- 
per, a joint effort by the Institut fur 
Rundfunktcchni k and German broadcasters 
to find new operational philosophics cn- 
abling less-skilled personnel to operate 
these systems was described. Two pilot 
projects have bccn startcd at the lnstitut to 
ascertain if the newly developed equipnicnt 
will meet studio needs. The first system, 
designated ASVC, is off-line and micro- 
computer-controlled, with keyboard and 
display unit. A block diagram showcd the 
layout of the control system. lntelligcncc is 
distributed to microcomputers within the 
machines, thus enabling coordination of 
several machincs, and the operator is re- 
lieved of boring tasks. Operational sc- 
quences are divided into routine tasks and 
these are activated by control buttons in 
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Hiroshi Kuroda, Nippon Television Network, 
talking to a colleague during the reception for 
Foreign Delegates on Thursday evening. 

groups on the control console. Information 
about the computcr is given by the display. 
Either 2-in or I-in machines can be uti- 
lized, with two audio tapes. Up to 70,000 
edits can be handled in random order. The 
system has been operating since the bcgin- 
ning of thc year. The other system, 
MOSAIC, contains intelligent componcnts 
assignable by remote control. With intel- 
ligent intcrfaccs and an intelligent control 
panel, high versatility can bc achicved by 
central computer control. This system is 
dcsigncd for universal application but is cs- 
pecially useful in  post production. The 
computer aids the operator i n  many modes. 
The first prototype will bc available next 
year, and the future will show which vcr- 
sion will be accepted in thc studios. 

79. Advanced Applications of %-Inch 
Videocassettes (Alfred Muller, Nexus Pro- 
ductions, Inc . ,  New York, N . Y . )  This paper 
reviewed the progress that has been made 
in thc development of %-in videocassette 
technology. When %-in videocasscttes 
were first introduced in the early 1970s 
their use was restricted to nonbroadcast ap- 
plications, but, after wide-window digital 
time-base correctors became available, 
news departments of television stations 
found that they could also apply this new 
tcchnology. In  1973 the CMX 50 editing 
system was introduccd, permitting regular, 
SMPTE-time-code, computer-assisted ed- 
iting of time-coded cassettes. Through this 
process a work print was generated and 
reconstructed automatically on a 2-in ma- 
chine. As %-in technology improved, the 
user market found new ways to employ 
these less expensive, mobile equipments. 
Portable battery-operated %-in machines in 
c0n.junctiot-i with high-quality portablc 
cameras can give acceptable mastcr record- 
ings for rcgular broadcast programming. 
Oftcn the quality of a second-generation 
cassette was adequate for some applica- 
tions. What initially hindered post produc- 
tion on cassette was the lack of facilitics for 
complicated editing, but with the availabil- 
ity of sophisticated editing setups, the %-in 
format gained wider acceptance. The very 
slow writing speed and track width of %-in 
imposes quality restrictions more scvcrc 
than 2-in or I-in recording. The most ob- 
vious is luminance and chrominance band- 
width limitations. While playback displays 
lack of resolution. imperfect rcgistration 
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Karei Staes (center), Agfa-Gevaert, Belgium, 
with Mr. and Mrs. Harry Manley, Colour 
FUm Services, Ltd., England. 

between chroma and luminance, high drop- 
out activity and poor signal-to-noise ratio, 
these shortcomings of cassette recordings 
are within manageable range on good origi- 
nals. but subsequent generations quickly 
exacerbate them. Editing from casscttc to 
cassette requires a battcry of processing 
equipment. The Microtime Image Plus is 
an image enhancer that adjusts for proper 
luminance-chroniinancc registration, and it 
is also effective in reducing high-frequency 
noise. 

SO. Videodisk Overview ( K .  W h l o w ,  
Public Broadcasting Television Library, 
Washington, D.C.) Robert Paulson. Ses- 
sion Chairman and Chairman of the 
SMPTE Videodisk Study Group, in intro- 
ducing the speaker gave a rather extensive 
background on the subject of videodisk 
tcchnology. (It is one of thc most important 
technical innovations of recent years. 
Much significant development work is 
bcing done in Europe and Japan, but at prc- 
sent few companies are willing to discuss 
their models in detail or their plans for mar- 
keting them. The technology is even pro- 
ducing some spin-off there is a report from 
Japan of videodisks being used to record 
very high quality audio signals. Although 
the short term futurc is cloudy, we can cx- 
pect that there will be a substantial markct 
by 1985.) 

Mr. Winslow's report rcviewed the vid- 
eodisk problems and potentials. The main 
difficulty is that very little has been donc in 
setting spccifications. The main concern 
now is with prc-rccorded, non-recording 
interchangeable videodisks. Magnavox is 
expected to have a commercial product in  
January 1979, and within a year or 18 
months there will be another consumer 
product in the marketplace. The intent of 
Magnavox is to test consumer acceptance. 
Their first program catalog will havc 200 to 
300 titles. This is a critical point in the suc- 
cess or failurc of a consumer product. One 
can look forward in the 1980s to a machine 
costing perhaps $500, if there is individual 
consumer acceptance. If not, the cost is 
likcly to be over $2000, and the market 
will be sought among institutional consum- 
ers. An intcrcsting aspect of videodisks is 
that this major development is program-de- 
pendent. The videodisk has features that 
videotape cannot match, particularly the 
random access fcature and the very high in-  

with Mrs. Winlfred Courtney (right) and 
Mrs. Lora Hedden. 

formation dcnsity, but tape will continue 
side by side with videodisks. Many differ- 
ent approaches have been proposed. 
Teldec, a contact system, was put on the 
market in Europe and Japan. Another is the 
MCA Discovision, being utilized as an in- 
stitutional educational device. Still another 
is the Thomson-CSF system. Then there is 
Magnavision. Only Teldec and Magnavi- 
sion have fixed specifications. During the 
development of videodisk systems, specifi- 
cations shift rapidly. Discovision does not 
have, as yet, exactly fixed specifications. 
These will change with market conditions. 
RCA has changed its specifications twice 
and may change a third time. Magnavision 
has changed its specifications dramatically. 
But only when specifications are fixed will 
i t  be possible to introduce a marketable 
product. Already there have been IS years 
of intensive development. Victor has dem- 
onstrated a combined audio-video contact 
method, and this may become a second 
system. but specifications are not yet set. 
Storage density specifications are enor- 
mous - one side of a disk could contain all 
the Social Security numbers in the USA, 
and all of the books in the Library of Con- 
gress would fit on 100 disks. One side of a 
12-in disk at 1800 rpm in a 360" system 
could store 675 slide projector trays, or 36 
300-page textbooks reformatted into five 
television frames. This is the first time one 
device can do all these things. It has the 
potential for low-cost replication at SO 
cents to $1 each. The municipal library is 
about to become a home information center 
via everyone's TV set, but the actual poten- 
tial depends on specifications as they 
emerge and on acceptance by consumers. It 
is regrettable that the industry is moving 
into two main competitive systems. 

81. Investigations of Film Flicker 
Effect Caused by Rippled Light (Dr .  
Werner Block, OSRAM, Munich, W .  Ger- 
rnuny) This paper described in great detail 
the causes of flicker in films exposed by 
nieans of metal halide discharge lamps, 
and a formula was presented showing how 
thc flicker effects can be calculatcd for in- 
ductive ballast operation. A method was 
also described for optimizing so-called 
flicker-free ballasts for smoothing out the 
light output of the lamps. The use of dis- 
charge lamps developed for television and 
motion-picture production has been ham- 



Mr. Georges Broussaud, Thomson-CSF, 
France, and Walter Seys, Agfa-Gevaert, 
Belgium. 

percd in the past by Hickcr or a beat effect 
observed during the projection of films. 
The rcason for this effect is the ripple in thc 
intensity of the discharge lamps connectcd 
to  ac circuits with inductive ballasts. Intcr- 
ferencc occurs between thc ripple and thc 
camcra shutter, resulting in a variation in 
the exposurc of the film. Usually no flicker 
is observed with 60-Hz operation using 
crystal-controlled cameras at 24 framesh. 
Investigations of Hicker produccd by fre- 
quency dcviations in mobile ac generators 
and other applications using the test-film 
method show only the results, but not the 
causing rclationships. Quantitative inves- 
tigations show separatcly the various pa- 
rameters responsiblc for flicker, and the 
interactions can then bc calculated. The 
ripplc is due to five influcnccs: variations in 
light intcnsity, depending on the powcr 
waveform; the camcra shutter; framc-to- 
frame variations in film exposurc; rcsulting 
film density variations; and luminancc vari- 
ations on the projection scrccn. I n  some 
conditions, the human eyc may bc in-  
volved. A graph was shown from which 
Hickcr-free operation can be calculated for 
various operating conditions. I t  was also 
shown that thc beat factor can bc reduced 
with a prototype clcctrotiic ballast. Light 
Hux smoothing circuik can be optimized 
utilizing the mathematical trcatmcnt given 
i n  this paper. 

Equipment Exhibit 
The 1978 Conference Equipment Ex- 

hibit brought togethcr a total of 114 exhib- 
itors occupying 211 booths. It was an 
outstanding show that gave visitors a 
chance to see what was really ncw and to 
discuss it  with the expcrts and specialists 
on hand. A rccord total of morc than 7000 
people attended, and thc size and quality of 
thc exhibit made this show a rival of impor- 
tant and prestigious shows anywherc. 

The  Conference theme of “Images - 
Today and Tomorrow” was given full 
sway as companics displayed thcir newest 
and best image-making systems. A wide 
varicty of sound, lighting and editing 
equipment was also on display. 

Thc companies that exhibited at the 
120th Confcrcnce are listcd below. The Ex- 
hibit Directory published in thc September 
Journal lists most of what thcy showed. It 
seemed that thcre was indeed something 
for everyonc, and the crowds were most 
enthusiastic. 

List of Exhibiting Companies 
The Allen Products Co. 
Allotrope Ltd. 
Ampcx Corp. 
Angenicux Corp. of Anicrica 
Anton/Baucr 
Arritlex Corp. 
Asaca Corp. 
The Association o f  British Manufacturers of 

Photographic. Cine and Audio Visual 
Equipment 

Beldcn Communications, Inc .  
Bell &i Howell Co.. Prof. Equip. Div. 
Berkey Colortran 
Bolex (U.S.A.) lnc. 
Robert Bosch Corp. 
The Camera Mart, Inc. 
Canon U.S.A.,  Inc. 
Century Precision Cine Optics 
Cine 60 Inc. 
Cinema Products Corp. 
Chyron Telesystems 
Ciro Equipment Corp. 
CMX Systems (Div. of Orrox Corp.) 
Coherent Communications 
Commercial Electronics Inc. 

Comprehensive Service Audio-Visual, Inc. 
Comprehensive Video Supply Corp. 
Consolidated Video Systems, Inc. 
Convergence Corp. 
Digital Video Systems 
Dolby Laboratories 
Eastman Kodak Company 
Ediquip 
Eigen Video 
Elf Audio Visual 
Elmo Mfg. Corp. 
EPOI/Photo Products Div. 
FERCO 
Frezzolini Electronics. Inc. 
Fuji Photo Film USA, Inc. 
Fujinon Optical, Inc. 
General Electric Lamps 
General Entcrprises. Inc. 
Goldberg Brothers 
Alan Gordon Enterprises, Inc. 
Grass Valley Group 
GTE Sylvania 
Hazeltine Corp. 
Karl Heitz, Inc. 
Hitachi Denshi America, Ltd. 
Hollogon Optical Systems Corp. 
Hollywood Film Co. 
Ikeganii Electronics (USA), Inc. 
Image Devices, Inc. 
J & R Film Co. 
US. JVC Corp. 
Kliegl Brothers 
KLM Associates, Inc. 
Lee Filters Ltd. 
Lenco, Inc . .  Electronics Div. 
Lipsner-Smith Corp. 
Listec Television Equipment Corp. 
Lowel-Light Mfg., Inc. 
L.T.M. Corp. of America 
L-W International 
Macbcth Sales Corp. 
MagnasynclMoviola Corp. 
Magna-Tech Electronic Co.. Inc. 
Marconi Instruments (Div. Marconi Elec- 

tronics) 
Matthcws Studio Equipment, Inc. 
M B I .  Inc. 
Micro Consultants, Inc. 
Microtime, Inc. 
MM Editing Systcms, Inc. 
3M Company-Magnetic A/V Prods. Div. 
Mole-Richardson Co. 
Motorola Communications & Electronics, 

Motion Picture Enterprises. Inc. 
Multi-Track Magnetics. Inc. 

Inc. 

SMPTE Motion-Picture Engineer; Nestor Bellone, Mmerson, S.A.C., 
Argentina; and Raul de la Torre, de la Torre Productions, Argentina. 

Joseph Roizen (right), Telegen; Henry Zahn, Bosch Fernseh, West 
Germany; with Herbert Fix, lnstitut fur Rundfunk Technik, Munich. 
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The Get-Together Luncheon on Monday was sponsored by Agfa-Gevaert , Inc. 

Nagra Magnetic Recorders, Inc. 
Neilson Hordell Ltd. 
NTI America, Inc. 
Ncuniade Products Corp. 
Norton Associates. Inc. 
Nurad. Inc. 
O'Connor Engineering Laboratories 
Oxberry Div. of  Richmark Camera Service. 

Pace International Corp. 
Pako Corp. 
The Perf-Fix C o .  
Philips (Philips Broadcast Equipment & Phi. 

Photoniec (London), Ltd. 
Plastic Keel Corp. of America 
Racal-Zonal Limited 
Rangertone Research Inc. 
RCA, Broadcast Systems 
Recortec. Inc. 
Research Technology Inc. 
Rosco Labs., Inc. 
Sennhciser Electronic Corp. (NY) 
Shintron Co., Inc. 
Samcine Sales Ltd. 
Sony Corp. of America 
Soremec-Eclair U.S.A., Inc. 
Spin Physics, Inc. (A member of the East- 

Stcllavox/Mcricka Audio 
Strand Century. Inc. 
Tcktronix, Inc. 
Tele-Cine, Inc. 
TeleMation. A Div. of Bell & Howell 
Telescript . Inc. 
Television Equipment Associates 
Thermodyne International Ltd. 
Thomson-CSF Laboratories 
Twenty-Fourth Frame 
Vital Industries 

Inc. 

lips Test & Measuring Equipment) 

man Kodak Family) 

Social Activities 
The social cvents of the 120th Con- 

ference began Sunday evcning with a 
cocktail party sponsorcd by Eastman 
Kodak Co.. held at the Kodak Gallery. 
1133 Avenue of the Amcricas. The high 
point of the cvcning was an exciting pho- 
tographic preview of the Treasures of Tut- 
ankhaniun as well as  slides and movies 
showing the discovery of the tomb. Thcrc 
was also a display of available museum rc- 
productions of the artifacts. 

Get-Together Luncheon 
The traditional Get-Together Luncheon 

was held Monday in the Imperial Ball- 
room, followed by the prcsentation of So- 
ciety awards. (A complete story on  the 
Awards Presentation begins on p. 40.) 

SMPTE President William Hedden 
spoke to the asscmbled luncheon guests, 
announcing during his talk that the ncxt 
SMPTE President, to take officc I January 
1979, would be  Robert M. Smith. Mr.  
Heddcn's remarks appear below. 

Welcome to the 120th Technical Con- 
ference of the Society of Motion Picture and 
Television Engineers. You need only to look  
around t o  see the succcss of this Conference. 
The registration, as o f  Monday, is one of the 
largest ever. The papers sessions, as you have 
already noticed, arc i n  a different format this 

year and promise to provide much new and 
important motion-picture and television infor- 
mation. Also during the week. our Engineer- 
ing Committees will meet and continue their 
important work. 

While all of this is happening. our ladies 
will be enjoying a program planncd for their 
pleasure. Even with such a f u l l  week, we 
hope that you will en.joy this opportunity to 
renew thc many friendships of  others who 
regularly attend these Conferences. Adding to 
our pleasure is this luncheon sponsorcd by 
Agfa-Gcvaert. We wish to thank Dr. Marcel 
Vrancken of Agfa-Gevaert. our host. 

And now, i t  is my great pleasure to prc- 
sent the President's gavel to Bob Smith. Alw.  
1 wish to thank Bob for the wonderful support 
that he has given me these last two years as 
Executive Vice-president. If there ever is a 
"can't miss" situation, i t  is with Bob as our 
President. I'm certain that he will lead the So- 
ciety to greater heights of service and suc- 

It  seems such a short two years since Ken 
Mason handed me the President's gavel. 
Being your President has been both an enjoy- 
able and invigorating experience. We will let 
the historians value thc accomplishmcnts; 
however, several things should be mentioned. 
First. with the completion of our Voluntary 
Capital Funds Program, the indebtedness of 
the Society's Headquarters property has becn 
reduced to some $80.000. Efforts arc being 
made to expand our Jourricrl to include cov- 
erage of items o f  a less technical nature, 
whlch may be helpful to our younger inem- 

cess. 



hers and engineers. A committee working un- 
der the Sections Vice-president is exploring 
possibilities to improve on the programs 
available to Sections. All of these should re- 
sult in better services to our members. 

You may imagine that the presidency of 
this Society is one of great power and int l -  
uence. This is not the case at all. The power i n  
our Society lies with the Executive Commit- 
tee, the Board of Governors, the Committee 
Chairmen, the Sections Chairmen and the 
members. All  of these people working lo- 
gether have achieved much progress for our 
Society. 

Robert Smi th  then prescntcd a few rc- 
marks acknowledging Hedden’s  announcc- 
nient and setting forth sonie of  his  ideas o n  
thc future  of the  Society. His remarks arc  
given here .  

I would like to express my sincere thanks 
to each member and express t o  you how proud 
I am to  have this opportunity to serve i n  this 
office. 

The Society has been indeed privileged to 
have had the good fortune of having such a 
good person with such a fine character and ex- 

KS as Bill Hcddcn, our Prcsi- 
dent. I consider myself very fortunate i n  
having had the opportunity to  serve as Bill’s 
Vice-president. It  has been a wonderful rela- 
tionship. I can only think of two o 
where Bill and I had different viewpoints on a 
subject and both times were around Con- 
ference time of the year, or. rather. I should 
say in the fall of the year, at baseball playoff 
time. Conic to think of i t ,  I had the same fine 
relationship with our immediate Past-Presi- 
dent, Kenneth Mason. as well; also i n  the fall. 
but a week or so  later at World Scries time. I 
only hope that I can prove t o  be as  fortunate in  
my new office as I have bccn with our New 
York Yankees. 

Going into this office, I have some ideas 
of what I would like to  see our Society do.  
First of all. I want to see the Society continue 
to grow as an international professional soci- 
ety, which Mr. Mason did s o  niuch to encour- 
age. I think we see here today the fruits of his 
efforts. 

I will d o  everything i n  my power to con- 
tinue the excellent reprcscntation and quality 
balance of officers and conimittce members 
from both the motion-picture rind television 
sides of our industries. I know how important 
this was to Mr. Hcdden, and I assure you that 
this will continue in the selection of Commit- 
tee Chairmen and mcrnbers of various adrnin- 
istrative and engineering committees. 

I would like to add to the list of  things that 
I consider important for thc continued growth 
of SMPTE. I will attempt to see that every 
consideration is given lo those members 
working so hard in  our Sections. The Sections 
are the Society’s franchiscs. That is where the 
members are. and where those dedicated local 
Section officers keep our Society operating. 
Not only d o  they make this Conference possi- 
ble - without them there would be no Con- 
ferences. I assure you that this work will be 
recognized t o  even a greater extent i n  the 
years to conic. 

Yesterday, at the Board meeting. I 
thanked the Governors for the confidence that 
they have i n  me and expressed special thanks 
to those individuals who have encouraged and 
supported my efforts i n  Society work. Many 
of these individuals are more than capable 
themselves of serving in this office. I thank 
you each for your unselfish support. 

I would like to thank n iy  wife for her sup- 
port and patience over the years in dk)Wing 
me t o  spend time o n  Society affairs and for 
her involvement i n  Society Confcrcnce activi- 
tics as well. Also, 1 would not have been i n  a 
position to give my support to SMPTE affairs 
if i t  was not for the moral and financial sup- 
port of two men from my company. Irwin 
Young and Paul Kaufman of Du Art. Thank 
you ever so much. 

As you heard, Irwin Young was recently 
electcd a Governor of the Society, and I have 
to face the possibility of ruling him out of 
order at one of our future Board meetings. 
That could be interesting. 

I n  closing, I promise to continue the coni- 
bined programs of our present and past Prcsi- 
dents: to make the SMPTE truly an 
international engineering society. of world 
importance to both the motion-picture and 
television industries, with expanded pro- 
grams to o u r  Section activities and to our en- 
gineering standardization involvements, and 
to make our Jourtzul more nieaningful t o  our 
members. Thank you 

Luncheon Speaker 
T h e  luncheon spcakcr ,  introduced by 

President Hcdden,  was Harry Reasoncr ,  
CBS Chief Correspondent and Co-Editor  
of C B S  Reports ,  whose naiiie and  face and 
brilliant purveying of the news are  known 
to millions of tclevision viewers through- 
out the world. 

His witty and  informative words for  the 
S M P T E  luncheon guests appear  below.  

I suppose it’s fairly obvious, to steal a 
word from John Dean. that at this point i n  

gavel to his successor, Bob Smith. 

time. things are going well for this profession 
or craft that W K  call journalism. Newspapers 
arc prospering, broadcast news shows are 
making money. We’re doing exciting things 
and covering more than ever before and with 
very little fuss. I think that just what has hap- 
pened is that in the 1970s W K  do routinely 
what used to rcquire a great deal of thought 
and guts and buttering up of people. We do 
things now that required a great deal of cour- 
age o n  the part of people like Fred Friendly 
and Ed Murrow. I t  isn’t that the golden days 
are gone, i t  is that they are now routine. 
We’ve developed, in  my lifetime, the best 
mass journalisni i n  the history of the world; 
hut I don’t think we have COliip~ctK~y 3ccCptKd 
the responsibilities o f  our success. As power 
grows. so does temptation. . . 

It‘s a good deal easier now, in  news. to be 
a little lazier - to be swept along because 
you‘re an insider. There’s a tendency t o  be- 
hKVK that and to bccome an unwitting partner 
and friend of the powerful, n o t  a critic. . . 

I always like to  remember something that 
Charlie Kurault and I found fifteen years ago 
when Jiiiiies Kilpatrick was still writing i n  
Richmond: he said, “Never forget. in  situa- 
tions like this that you arc still the sanie i n k y  
wretch tolerated at the boards of the great 
only because of your utility.” 

Ratings are nicc and profits arc nice. but 
thoroughncss and integrity - and sometimes 
a little restraint - will create a better prod- 
uct. And sonic o f  us believe that i n  the long 
r u n .  it’s a better product that sells. 

Frankly. I don’t see much local news, but 
I do know that the critics are still getting their 
matcrial from hair styles and people joking 
with each other and dancing weathermen. A 
l o t  of that kind of thing is just informality, 
and I ’m not against informality. But there is a 
very thin line between had taste and jollity 
and enterprise. You have to learn how to draw 

Harry Reasoner, CBS News, was the luncheon speaker. 
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it. I ' m  not against long hair or matching 
blazers or fancy graphics as long as they don't 
get in the way of getting and giving the news. 
I'm against anything that de-professionalizes 
what we do. . . 

I 'm far more conccmed about an anchor 
man or reporter who is not trained than one 
who is color cordinated. We are, I t h i n k ,  
woefully lacking in talented young people 
who have the discipline and the values and the 
news instincts that used to be developed in Ihe 
training grounds of print journalism. I'm not 
saying that newspapers are sacrcd or that to he 
a good broadcast journalist you have to pay 
your ducs by spending a couple of years writ- 
ing obituaries and covering the PTA. But i t  
does seem to me that the people who have had 
to labor nvcr words, w h o  have had to worry 
over hack-page details without the show busi- 
ness escapades that broadcast journalism 
provides, sometimes do have a better under- 
standing o f  what is fact and what is opinion. I 
suspect that "how y o u  feel" will never rc- 
place "why did i t  happed' - no matter how 
good the visuals. A broadcast reporter who 
goes into a story without hackgrnund knowl- 
edge and an  ability t o  think on his feet is just 
as negligent as a cameraman who forgets his 
film. . . 

The growing use, ton, of electronic news- 
gathering only accentuates the problems. I t ' l l  
cost a lot of money, hut  i t  can he a real help. 
But a live eye is n o  good if  the reporter o n  the 
story can't make quick and accurate news 
judgnicnts. . . 

The fact that hroadcast news is, in  most 
areas. making money makes it harder t n  get 
people with the experience that i t  takes to he 
gnnd. The money kccps peoplc running from 
market to market. Inexact but roughly accu- 
rate figures say that SO% of broadcast repor- 
ters move every two years. News directors 
average 2% years in  one place. hardly enough 
time to learn the street namcs. let alone 10 dc- 
velop any feeling o r  sensitivity about the 
community. And what goes with this is a lack 
of invcntivencss and a tcndency to copy what- 
ever brought the ratings up a few points i n  In -  
dianapolis. I th ink  the newest thing is 
participatory reporting - reporters as long- 
haul truck drivers, and so forth - hut not 
enough reporters as reporters. . . 

N o w ,  i f  we're dning too little or the wrong 
things with our  local news, we are doing too 
much and the wrong things with the news 
from Washington. One of our faults in jour- 
nalism, I t h i n k ,  is an innocence - a willing- 
ness to jump when the flags start flying. 
There's just too much Washington coverage, 
the hearings and the committee meetings and 
the backgrounders. and all those sincere 
heads bobbing up and down i n  the Capitol tri- 
angle and in  front of the White House. . . 

Working journalists do need time to t h i n k ,  
to discover the stories that are surely there. 
We need to educate the people who own  
America's broadcast outlets to news, to let 
them know that i n  the long run, the best news 
operation will he the most profitable and the 
most watched. We need to work to attract the 
kind of  people who want t o  be Edward R .  
Murrow or Elmer Davis, n o t  Ted Baxter. . . 
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Fellows Luncheon 
A lunchcon honoring 18 new Fellows of 

thc Society was given Tuesday at the War- 
wick Hotcl, at which time SMPTE Prcsi- 
dcnt William Hedden presented the new 
Fellows with ccrtificates. 

Cocktail Party and Banquet 
Wedncsday evening is traditionally thc 

big social cvcning of the Confcrcnce. Thc 
cocktail party, banquet, and dance at the 
120th Confcrence together constituted an 
cspecially glittering occasion. Beginning 
about 7:OO p.m. in the hotel's Imperial 
Ballroom with a cocktail party (cocktails 
supplied through the courtesy of Tech- 
nicolor, Inc.), the evening wound on with 
everyone apparently having a grcat time. 

The banquet offered excellent food 
(prime ribs, etc.) and great music with 
sotncthing for everyonc, with favorites 
from the 1940s - the Big Band Era - to a 
jazz concert. Top-flight musicians made 
the hour and a half of cntertainment a 
memordbk expcricnce. 

Albert Arbecny , thc Entertainment 
Chariman, reccivcd plaudits for his know- 
how and cxpertisc in providing such exccl- 
lent musical farc. 

The singing group, Warrcn Covington 
and thc Pied Pipers, sang many old favor- 
ites frotn the Jimmy Dorscy era. 

The dance band featurcd a number of 
well known natncs among the musicians, 
including PCC Wee Erwin, Bobby Rosen- 
garten, Danny Leroy, and others. The 
Master of Ccremonics was Jerry Jerome. 

The banquet was attended by more than 
700 guests - some 200 more than were 
prcsent at the banquet held at the 118th 
Confcrcnce i n  New York two years previ- 
ously. 

International Delegates Reception 
A reception for international visitors 

was hcld Thursday evcning in the Presidcn- 
tial Suite, Distinguished gucsts wcrc pre- 
sent from 22 coutitrics. 

Ladies Program 
Edna Smith (Mrs. Robert M. Smith), 

Chairman of the Ladies Committee, ar- 
ranged a most unusual and unusually dc- 
lightful Ladies Program with thc assistance 
of clcven Comrnittcc members - Margc 
Ahto, Helen Bunchcz, Mac Capano, 
Norma Coleman, Dolores Dougherty , 
Louise Maynard, Sue Messina, Pucki Pil- 
zer, Alice Rosenberg, Judy Stone, and Di- 
ane Young. 

The exciting week began on Sunday 
with afternoon tea and refreshments servcd 
in the Hospitality Suite. Monday began 
early at 8 a.m. with a continental breakfast 
and door prizes, and at 10 a.m. Jane Dail of 
Glrrmour magazine prcsenkd a Fashion/ 
Beauty Image Workshop using slides to i l -  
lustrate her lively discussion of ncxt year's 
fashions and how to be wcll dresscd from 

morning shopping to luncheons, cocktails, 
dinner, and special social events. She also 
explained cosmetics and how t o  apply 
makeup. 

Monday afternoon brought a sampling 
of champagne through the courtesy of Irv- 
ing Smith Kogan, Director of the Cham- 
pagne News and Information Burcau. He 
also demonstrated the proper method of 
opening a bottlc of champagne - no noise, 
no fuss, no wildly popping corks. A few of 
the ladies wcre invited to assist in the dem- 
onstration, following his directions. Ac- 
cording to Mrs. Smith, the demonstration 
was a grcat succcss, only one of the bottles 
falling on the table. 

On Tuesday, a "magnificent day" wea- 
therwise, the ladies enjoycd a guided bus 
tour through the Soho district of Manhat- 
tan, visiting art gallerics and boutiques, 
with lunchcon at the Mama Siltka Restau- 
rant. They then visited an authentic artist's 
loft where thc artist in residence lives and 
works in one hugc, cluttercd room. 

Tuesday afternoon the ladies had tca at 
Windows on the World, located on the 
107th floor of onc of the World Trade Cen- 
ter towers, where the view of Manhattan is 
something not to be missed. 

The high point of the thrilling wcek was 
the Yellowbox, the kitchen studio whcrc 
AnncMarie Huste, former chef to the 
households of Billy Rose and Jacquelinc 
Kennedy, prepared a fabulous lunch for thc 
90 ladies attending - veal marcngo, salad, 
herbed rice and soufflt - and showed 
them how to prepare family-size portions. 

On Thursday (the final day of thc 
Ladies Program) thc main event was a tour 
of Lincoln Center, with lunch at the Tavern 
on the Green. 

Everyonc who was fortunate enough to 
participate in thc eventful week agreed that 
Mrs. Smith and hcr committee had done a 
fabulous job in arranging a week full of 
tnemorablc cxpericnces. 

Short Films 
The short films opening the tcchnical 

sessions were sclected and obtained by 
Opcning Films Chairman Burton Stone. 
The films, some amusing, some dramatic. 
and somc informative, were provided 
through thc courtesy of Phoenix Films, 
Inc., and Modern Talking Picture Service. 
While providing an enjoyable prcamble to 
the serious business of the technical papers 
prcsentations, they also induced the audi- 
ence to arrive at the sessions on timc so as 
not to  miss a minute of the short films 
being shown. The films and their producers 
are listed below. 

Don't, Robin Lehman 
7'hc Tennis Lesson, Steve Karp 
Fly Away,  Robin Lehman 
Automatic, Short Film Prague 
Wines and Thitigs, Robin Lchman 
The Slopover, Paul Stcindl 
Iiwirlc rhe Jogger, Steve Karp 
Arrijex 16 SRIClose-Up. Vision Asso- 

Experirnc~ntal, Robin Lchman 
ciates 



Listen to This, American Tel. and Tel. 

How Not to Succeed in Business, Halas 

Abyss, directed by Gilbert Dassonvillc 
Nightlife, Robin Lchman 

c o  . 

and Batchelor 

Conference Committees 
The 120th SMPTE Confercnce attracted 

more than 7000 peoplc and this means that 
the annual SMPTE confcrences must now 
be ranked with the great national and inter- 
national confcrences for the motion-picture 
and television industries. A well planncd 
and timely Technical Program was a signif- 
icant factor behind this succcss, and in 
large measure credit for putting this pro- 
gram together is due John R .  Zeman, Pro- 
gram Chairman, and his three Co- 
Chairman, C. Robert Finc and L. Mcrle 
Thomas (both Video) and Edward J. Mes- 
sina (Film). 

The Conferencc Topic Chairmen also 
worked long and hard for the success of the 
program. I t  is fitting that we hcrc acknowl- 
edge these efforts and indicate the topics 
for which thcy assumcd responsibility. 
Thanks go to: Harold Freedman, Labora- 
tory Practiccs; Don Donigi, Laboratory 
Practiccs; Frank Giovanclli, Laboratory 
Practices; Norman Prisament, Sound; 
Daniel R. Wells, Satcllites; Robert Tentcn, 
Satellitc Equipment and Delivcry Systems; 
Frederick M. Remlcy. Jr., Digital Video; 

Robin Miller, Imagery . . . An Overview; 
Robert McAll, Video Production and Post 
Production, Spccial Effects and Editing; 
Richard Marcus, Film-to-Tdpc and Tape- 
to-Film Transfers; Mark Schubin, Sound; 
and C. Robert Paulson, Videodisks. 

Gcneral Arrangements is a difficult and 
very necessary task that involves anticipat- 
ing the day-to-day rcquirements and keep- 
ing problcms from becoming crises. 
Performing very ably in this capacity was 
Chairman Irwin W. Young. Support was 
providcd by Administrative Assistants Cal- 
vin M. Hotchkiss and Stephcn Cham- 
berlain. 

In Rodger Ross’s write-up for this re- 
port, it was noted that the audiovisual part 
of the presentations came off without a 
hitch and that the authors had access to the 
finest available audiovisual equipment. 
Credit for assuming this responsibility 
must be given to Audiovisual Chairman 
Samucl Bunchez and to Alvin J .  Sieglcr 
and James Parker, who were in chargc of 
Audiovisual Quality Control. 

Many other people contributed to the 
success of the Conference, but unfor- 
tunately there is only spacc here to list 
some of them - with our thanks - and 
note the area of their responsibility. Thosc 
that we can thank directly include: Auditor 
Peter Cardasis, Banquet and Luncheon 
Chairman Kurt Wulliman, Entertainment 
Chairman Albert Arbceny, Hospitality 

Chairman Herbert R. Pilzer. Hotel Ar- 
rangements Chairman Rodney R. Jones, 
Ladics’ Program Chairman Edna S. Smith, 
Membership Chairman William Coopcr, 
Jr., Administrative Assistant for Mcmber- 
ship Stephen Alster, Opening Films Chair- 
man Burton Stone, Publicity Chairman 
Doniinick Capano, Registration Chairman 
Irving Rosenberg, Administrative Assis- 
tant for Registration Hal Gcllert, and 
Transportation and Signs Chairman David 
Hubbell. 
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