
Symposium Report: 

WILTON R. HOLM, Moderator 
Taking Motion Pictures on Film or on Videotape 

A t  the Society’s 112th Technical Conference held in Los 
Angeles, the final session, on 27 October 1972, was a Symposium 
about the prospects for coexistence or confiict for film and video- 
tape. 

The discussion of film and tape was presented because of the 
great interest in a considerable number of claims and counter- 
claims concerning videotape and photographic film as original 
recording media both for television and for theatrical motion 
pictures. The purpose of the program was to evaluate, as 
Objectively as possible, the relative suitability of the film and 
tape systems of original photography, both for large pictures 
in the theater and small pictures on television. T o  do this, 
identical subject mattrr was photographed and recorded both 
on film and on tape. 

Original film exposures were made on both l6mm and 35- 
mm color film. Original electronic photography was recorded 
on 2-in (50.8-mm) highband tape. l ’ape copies were made from 
both the film and the tape originals while film copies were also 
made from both originals. The  demonstration material there- 
fore included film-to-film, film-to-tape, tape-to-film, and tape- 
to-tape transfers. Film prints from negatives exposed via direct 
photography and tape transfers were projected on a thcater- 
type screen, and tape copies and film transferred to tape were 
shown on 10 carefully-balanced Conrac monitors placed 
strategically throughout the meeting room. 

Before showing the films and tapes, SMPTE President 
Wilton R. Holm explained the purpose of the Symposium to the 
audience of more than three hundred. Hc then introduced Paul 
Wittlig of CBS-‘TV, New York, who described in detail the films 
and tapes which would be seen and cxplaincd how and why 
they were made. 

After the demonstration films and tapes were shown, these 
panelists spoke: 
Norrvood L .  Sinirnons, General Manager, Eastman Kodak Co., 

Motion Picture and Educational Materials Div., 343 State 
St., Rochester, NY 14650. 

Hugh Hole, Marketing Executive, Vidtronics Corp., 855 
Cahuenga, Hollywood, CA 90038. 

Sidney P. Soloro, President and General Manager, Consolidated 
Film Industries, 959 Seward St., Hollywood, CA 90038. 

Charles P. Ginsburg, Vice-President, Ampex Corp., 401 Broad- 
way, Redwood City, CA 94063. 

Arch C .  Luther, .Jr., Manager, Engineering Broadcasting Systems 
Dept., RCA Corp. Camden, N J  08102. 

Jack C o d ,  President, Video-‘l’ran Inc., 21 1 E. Grand, Chicago, 
I L  6061 1. 

Joseph A .  Fluherty, f r . ,  General Manager, Engineering Dcvclop- 
ment, CBS-‘l’V, 51 W. 52nd St., New York, NY 10019. 

Introduction by WILTON R. HOLM 
‘The title of our Symposium comes from what is happening 

today. Back in 1955 tape enthusiasts wcrc predicting that tape 
would replace film; but coexistence, not elimination, of either 
tape or film was the order of the next 17 years. Now, again, the 
same question is being asked; and that, to a significant degree, 
is what motivated this Symposium. 

Speaking of motivation, it is not surprising in these com- 
petitive times that there is the urge to play one medium off 
against another, with very little consideration given to the prob- 
ability, or even the possibility, of coexistence. And so wc get 
comparisons of film vs tape. 

But, strangely enough, the question is seldom asked what 

film, or what tape? Where? And when? We have all seen superb 
film on the screen, and most of us have seen superb tape on the 
T V  system. We have also seen some not-so-superb film and tape. 
We should, therefore, know what we are comparing when we do 
the comparing. 

In a very general way, let me set the stage for this Sym- 
posium. We are here considering two different worlds, generally 
speaking, the small-screen world of the T V  tube, and the large- 
screen world of the theater projection screen. Film is used in 
both worlds, and used successfully. Tape is used in the T V  
world very successfully. I t  is knocking a t  the door of the theater 
world. Some of tape’s proponents say it is “good enough.” 
Others say it is not. l‘his leaves us with a n  ever-puzzling ques- 
tion - “IIow good is good enough?” I t  also leaves us with a n  
almost unlimited number of subjective answers. 

A comparison basis which attempts to quantify objectively 
the advantages and disadvantages of film and tape is not a 
simple matter either. ‘The film man deals in line-pairs of resolu- 
tion and in lines per millimeter. The tape man deals in simple 
scanning lines and in bandwidth. Both deal in modulation 
transfer characteristics, but even in this common ground there 
are complicating differences. 

We have, therefore, made no ePTort to reconcile the mathe- 
matics and the applications to which tape or film might be put. 
We have some film footage and some tape footage to show you 
and we will let you make your own conclusions subjectively for 
the time being. 

I should let you know that the tape is standard highband, 
quad-head recording. The film is Eastman color negative to 
color positive, both the old (regular) Eastman color negative 
film 5254, 7254, and the new Eastman color negative I1 film 
5247, and 7247. We have film-to-film, tape-to-tape, film-to-tape 
and tape-to-film. Paul Wittlig, who did all the hard work on this 
demonstration material, will tell about these recordings. 

I should mention, in all fairness, that what we are com- 
paring here is the Cadillac of the tape recording technology - 
highband, quad-head recording - to the Chevrolet or a t  least 
the I’ontiac of the film technology - namely 35mm. Perhaps 
we should be comparing 2-in (50.8-mm) tape with 70mm, or 
even I-Max (3 X 70mm) film. O r  perhaps we should be com- 
paring %-in (12.7-mm) or %-in (19.05-mm), or even I-in 
(25.4-mm) helical-scan tape with l6mm and 35mm films. We 
won’t quarrel about this, but i t  deserves mention. 

The tape system we have used for today’s demonstration is the 
525-line NTSC system. Thcrc arc other, nonstandard, systems 
which might be better for a single purpose, such as substituting 
tape for film negative for the sole purpose of creating film re- 
lease prints. But in the short time we have today, we arc con- 
sidering standard systems - existing ones - not what might be, 
or should be, or could be for special-purpose systems. 

Long range, it seems that there should be a possible wedding 
of tape and film, for both T V  and theatrical use, in which a film 
could be made from film and tape, or a tape from film and tape. 
I t  would seem, therefore, that standardization should be a 
concern. 

Appreciation was extended by President Holm to the con- 
tributors who made the presentation possible. These included: 

Eastman Kodak Company 
Columbia Broadcasting System 
The Conrac Company 
Vidtronics, Inc. 
CFI Industries 
RCA Corp. and National Broadcasting Co. 
Fernseh GmbH 
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I n troduc t ion to Demonstration EK/CBS TVIFILM T E S T / D E M O  
Narration to Accompany Electronic System Demonstration f 

by PAUL WITTLIG 
We are going to give two test-demonstrations this after- 

110011. ‘I‘hc lirst will bc via closed-circuit television on the moni- 
tors and the second will be via direct prqjcction on the screen at  
tlic front of the room. 

l ’he  purposc is to show somc of the technical differences 
between 35mm ancl 16mm film and vidcotapc. To show these 
most clearly, scenes were shot simliltancously with a 35mm film 
camera, a l6mm filrn camera and an electronic camera. Care 
was takcn to kccp the canicras close enough together and a t  
sufficient distance from the suljccts so tliat parallax effects were 
not significantly noticeable. Efforts were also made to match the 
picture framing. With tlir actors, action, costumes, makeup, 
lighting and settings appearing the same to all cameras, 
differcnccs rxtraneous to the object of the tcst, however subtle 
they mizht be, were largely climinated. 

If you have not seen this type of tcst bcfore, it may come as 
a shock to scc thr  nakccl teclinical differences, stripped of their 
subjective nuances. 

’rhc closed-circuit television part of the tcst is really a 
repeat of Dr. ‘Theilc’s (Instituts fur Rundfunkteclinik) test,* hut 
updatccl to include in the comparison the new Bastman color 
negative IT film 7247. We believe this test was more compre- 
hensive than Dr. ‘I’lieile’s, but wc acknowledge having had 
the benefit of his previous experience. 

For this tcst, Eastman Koclak Co. provided thc film 
facilities, studio, crew antl rawstock and performed all of the 
film processing. CBS sent videotaping facilities and crew to 
Rochestcr antl taped the pictures from the electronic camera 
opcrating on 52.5-line NI‘SC broadcast standards. E’ernsch sup- 
plied the electronic camera. For thc first tcst appearing on the 
monitor, the 35mm and 16rnrn films were transfcrrcd to vicleo- 
tape by Eastman Koclak. Each of tlicse tapes had color bars 
a t  tlie head and thcsc together with bars a t  the head of the 
elrctronic camera-tape were carefully matched to the bars of an 
edited tapc to be shown. In  this edited tape, 35mm film and 
l6mm film Iioth transferred to vidcotapc are compared with 
cach other and with the vidcotape recorded from thc electronic 
camera. As the tape is run, it is suggested that viewers try to get 
close to one of the monitors - in any case, “zero in” on one of 
thcm. There may be some differences in the monitors; but if a 
viewer concentrates on one, thc tcchnical changes will bc more 
apparent. 

Tile Demonstration rl‘ape IVas Run 
In tlir next demonstration the same material was shown by 

direct projection on the screen a t  the front of the room. For this 
purposc, prints from ncgativcs exposed via direct photography 
were intercut with videotapes transfcrrcd to film. 

l 6mm 
First to be shown was a 10-second clip on Eastman color 

print film 7381 from Eastman color negative I1 film 7247 ex- 
posrd via direct pliotography. ‘This was followed by the same 
sccnr shot with the clectronic camera recorded on videotape, 
transferred via the CBS Lascr Recorder to Kodak Bktachromc 
MS film 7256 (reversal) and finally reprinted on Eastman 
Ektachromc R print film 7389. l’his scqucnce of intercutting 
was followed for the next few minutes throughout the l6mm 
demonstration. 

.?.5mm 
l ’ h e  same material was rcpeatecl with direct projection of 

35mm film. Eastman color print film 5381 from Eastman color 
negative film 5254 exposed via direct photography was intercut 
with videotape transfcrs by Vidtronics. 

* Richard ‘l’heile, IIcrbert Fix and Karl-Eric Gondcscn, “The technical 
aspects of television program production on  liltn or video tape,” Jour. 
SMl’I‘J<, S I :  273-276, Apr. 1972. 

SLATE 
LS-EXT 

MS-EXT 

CU GIR1.S 

CU BOYS 

LS-LOW 
KEY 

MS-LOW 
KEY 

C U  ERICKA 

C X l  DAN 

IS-H 1 GI3 
KEY 

MS-HIGII 
KEY 

CU STU Rr 
DONNA 

Exterior Scene 
This is the test being shot for presentation 
here at the SMPTE 112th Technical 
Conferencc. We arc shooting an cxterior 
and two interiors. The exterior is this 
entranccway to the Cutler Union Build- 
ing on the campus of the Eastman 
School of Music in Rochester. The sky 
is clear and it is midafternoon in Sep- 
tember. We arc shooting simultancously 
with 35~1111 and l6tnm film cameras and 
an electronic camera. The rawstocks arc 
Eastman Kodak color negativc film 5254 
(35nim) and the new l6m111 Eastman color 
negative I1 film 7247. The electronic 
caincra is a Fernseh KCU-40 PlunihiconTM 
whose picturcs are being recorded on 
standard 2-in (50.8-mm) videotape. You 
are looking at  the taped picturcs now and 
we’re just running through the scenes to 
fairiiliarizc you with picture content. 
Following this, we will compare the two 
film formats transferred to vidcotape with 
each other and the video-tape recorded 
from the rlectronic caincra. 

This is not an optical cfrect; the girls are 
twins. Carol is on the left and Judy is on the 
right - or is it the other way around? 

The boys on the outside are also twins. A 
Wratten 85 filter is bcing used in the film 
caiiicras, stopped down to f / l 6 ,  and a 
nrutral density 1.0 filter plus a daylight 
conversion filter arc in the elcctronic 
camera opcrating atf/8. 

Interior - Low-Kry 
This low-kcy interior is being shot in  the 
Kesearch 1,ahoratorics studio at Kodak 
Park in Rochester. Incident light a t  the 
suhject positions measured 320 foot- 
candles (3,433 lux) and the color tem- 
perature 3100 Kelvin. I n  ordcr to mini- 
mize parallax, all camera optical ccnters 
wcrc kept within a circle whose diameter 
was 24 inches (610 mm) and cameras 
wcrc operated between 18 and 24 feet 
(5.5 and 7.3 meters) froin the subjccts. 
Ericka is being shot at a distance of ap- 
proxiniately 20 feet (6.2 meters) with the 
same lighting. 
Dan is also bcing shot at 20 feet. 

Interior - High-Key 
This high-key interior was also shot in  the 
Kesearch Thoratories studio at Kodak 
Park. Incident light at thc subject posi- 
tions measured 320 footcandles - the 
same as in the prcvious scene. Color tcni- 
perature and shooting distances were also 
thc sanie. The brightest surfacc in the 
scene is the white basc of the flower vase 
on the right, which measured thc same as 
the gray-scalc white chip with a reflectancc 
of 600/,. 
As we begin our cornparisons, we will refer 
to the Eastinan color print lilni 5381 from 
an Eastman color negative flrn 5254 trans- 
ferred to videotape as “35” and the East- 
inan color print l i lt in 7381 froin thc ncw 
Eastman color ncgative I1  film 7247 trans- 
ferred to videotape iis “16.” We will rcfer 
to the videotapc recorded froin the elec- 
tronic camera as “tape.” 

3 

34 

1:04 

1:18 

1:38 

2:24 

3:08 

3:24 

?As used at  SMI’1‘E 112th Conferenrc at Los Angelcs, 27 October 1972. 
T’Plutnbican is rl traclciriark of N. V. Philips C;loeilampenfabricken of 
The Netherlands for television c arnrra tubes. 
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THE COMPARISON 
Tape 
35 
16 
35 
16 
Tape 
16 CU Low-Key - 

LS Exterior 

MS Exterior 

CU Two Girls - 
Exterior 

Tape 
3 5 m m  film 
l6mm film 
Tape 
Tape 
35 
16 
Tape 
Tape 
35 
Tape 
35 
16 
35 
16 

13 LOW-Key 

MS 1,ow-Key 

Tape 
Tape 
35 
16 
Tape 
Tape 
35 
16 

Dan 

LS High-Key 

MS High-Key 

16 
35 
16 
Tape 
16 
Tape 
Tape 
35 
Tape 
35 
Tape 
35 
16 
Tape 
Tape 
z c  J J  

Tape Tape 16 
16 CU Low-Key - Tape Tape 
Tape Ericka 35 CU High-Key - Tape 

Exterior 35 35 Tape 
CU Three Boys - Tape Tape Stu 35 

CU High-Key - 
Child 

CU High-Key - 
Donna 

35 
16 
35 
16 
Tape 
16 
Tape 
Tape 
35 
16 
Tape 
Tape 
35 
Tape 
35 
16 
35 
16 
Tape 
16 
Tape 

Remarks 
by N o ~ w o o n  L. SIMMONS 

1 . r  WOUI.I) DE rather remarkable if I did not have a prejudiced 
point of view on this subject. I'll try not to let it show too 
strongly. 

The title of this Symposium suggests that film and tape are 
on a collision course antl only one recording medium may sur- 
vive. We at  Kodak believe tliat these two technologies will co- 
exist antl increasingly cotnplement each other in certain ap- 
plica tions. 

W hen videotape recorders were invented in the mid-1 950s, 
their immediate application was for time-delay rebroadcasting, 
whicli was a somcwhat iinnatural use of film, requiring sta- 
tionary equipment with a demand for immediate access to the 
image. Almost overniglit, the black-and-wliite kinescoping 
business for rebroadcasting was dead. As with many new tech- 
nologies, aclvanccmcnt in videotapc recorders was rapid and 
innovative people souglit new applications to utilize these im- 
proverncnts. 'l'he next obvious application was to replacc live 
camera action and transmission with recorded information on 
tape so tliat scheduling was improved antl actors would not 
tinvc to IJC present a t  precise times during the clay. The after- 
noon soap operas, panel shows and quiz shows were all recorded 
on tape. Kcep in mind that all the action takes place on a fixed 
set ancl the creative reqiiirements for the presentation are not 
demanding. With such uses, videotape recording came of age 
and found its natural niche in the industry. Perhaps kcause it 
is a relatively new technology compared to photography, ap- 
plications are now being sought for video recorders that arc 
perhaps unnatural, sucli as tlillicult location shooting. 

Yes, we do IxAicvc that film antl tape will coexist simply 
Ixcaiise each has iiniclue cliaracteristics that Ixst fill certain 
applications in the broadcast and entcrtainment industry. 
Improvements in film technology such as Eastman Kodak's 
new Color Negative Film, clcmonstratecl earlier a t  this 'I'cch- 
nical Confcrcnce, will enable the producer to achieve excellent 
resiilts with highly mobile ancl reliable camera equipment. 
Vor the first time, a protluccr may exercise a rcasonablc option 
to maintain the siipcrli results acliicved with the use of 35mm 
film or to realize some economics through the use of l6mm 
film, a t  a small sacrificc in quality. Consider for the moment, 
thr wonderful new 35mm self-bliniped, shoulder-mounted 
cameras now available from organizations such as Mitchell, 
Arriflcx and I'anavision. 'l'hey allow production groups to 
travrl light and go anywhere, with reliable equipment and fast 
setup tinics, ancl come back with true ancl exact images. But 
this is only the bcginning - editors must now work with the 

original recording. Film, because it is an optical medium, is 
easy to edit and allows the editor to exercise his creative talents 
rather than concentrating on the mechanics of editing. This 
function can he completed in a small room, undisturbed by 
technicians, using relatively simple equipment, and each cut 
can be made a t  the precise moment desired to tell a story 
effec tively. 

After the air prints have been completed, duplicates in 
any format can be made from new color intermediate films for 
domestic syndication, for use overseas, or perhaps for release 
of what was intended basically as television entertainment into 
the theatrical movie circuit. When the program exists on film, 
it ran be previewed in any projection room and replayed for 
television transmission anywhere in the world without standards 
conversion. 

We were talking about coexistence, which is the gist of my 
remarks. Where? When? and How is this coexistence realized? 
Wc a t  Kodak recognize that it is often advantageous for filmed 
programing to be recorded on tape for network transmission 
so tliat various elements, including promos, commercials and 
rntrrtainment, can be played without constant and worrisome 
interruptions as several difTerent tape recorders and telecine 
chains are switched back and forth. 

We know that it makes sense to record most variety shows 
on tape because thc action does not require continuity to tell 
a story effcctively, and it is confined to a stage. If that pro- 
gram has overseas appeal, it may bc best to transfer those 
electronic images to film to facilitate its replaying on reliable 
telecine equipment. For the industrial and educational 
market, low-priced television cameras and helical-scan video- 
tape recorders are found in many locations, yet the syndication 
of this programing is very dilficult because of the noncompati- 
bility of cquipment. Many educators have found it advantage- 
ous to have these tapes transferrcd to film so that 16mm pro- 
jectors, which are found evcrywhere, can be used for viewing. 

We have tried, some of us here today, in joint discussion, 
to come up with simp!e numbers to describe resolution of the 
competing systems. These numbers could be exprcssed as lines 
or line pairs per millimeter of film, as lines per active T V  scan 
line, as bandwidth in megahertz, or so on - to use as a measure 
of comparison for the film recording and tape recording 
systems and for transfers from one system to the other. Un- 
fortunately, this is being clone - often and loosely. Such com- 
parisons are frequently meaningless, without lengthy cxplana- 
tion of the dimensions of the units used. 

We have, however, I think, adequately demonstrated here 
this afternoon, from subjective viewing of the images, on the 
bcrecn and on the monitors, that the direct image recording 
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system consisting of the photographic camera, the films (nega- 
tive and positive), and the projector has better resolution and 
better contrast - or latitude, if you will - than the system 
consisting of the electronic camera, magnetic tape and tclc- 
vision receiver. 

In terms of broadcast image quality, however, there are 
known equipment limitations and operating procedures which 
cause the inherent resolution in films and tapes to be degraded 
and not fully realized in the television display. 

In like manner, quality losses in color reproduction and 
in tone scale reproduction also occur in the television system. 
At Kotlak, we are working not only in film technology and on 
equipment used to display these results, but also in improving 
the operating practices so that the user will be better assured 
of realizing the quality inherent in the film product. Efforts 
aimed at  improving practices include: standardizing the tele- 
cine setup with the Tnconel test slide, recommending operation 
of the telecine in “unattended manual black” to improve 
tone scale contrast, standardizing review room conditions 
to rcduce print color balance variability from laboratories, 
stressing the importance of monitor setup and viewing condi- 
tions, and offering courses to aid cinematographers and 1 V  
station personnel in use and display of films. 

We, as film manufacturers, intend to have our lilm corn- 
pcte successfully in this marketplace by introducing innovative 
proclucts to serve customer needs and to hclp the customer 
achieve the best results from these products. Increasingly, 
we believe that the nature of the original show will determine 
which medium is used, and then depending on the require- 
ments of the television organization actually transmitting the 
programing, conversions will be made from film-to-tape and 
from tape-to-film. 

Abridged Comments 
by HUGH HOLE 

ON BEHALF OF THE Vidtronics Company I thank you for 
letting me stand in for Carl I-lanscman who is ill. ‘Those who 
know Carl know that lie would be here if he could. Because of 
my being in sales and service, I tiring from our engineers a 
message to be given verbatim. 

We can discuss in depth the present capabilities and known 
potentials of film and videotape, the coexistence of the two sys- 
tems in the generation of television programs and commercials, 
the future of videotape in the production of theatrical motion 
pictures, and the shortcomings of the two systems. We can dis- 
cuss those technological developments which resulted in sig- 
nificant improvements in both system during the past years. 
And we can speculate on the impact which future major tech- 
nological advances in either or both systems would have on the 
industry. But these discussions will not, in my opinion, affect 
the future of eithcr film or videotape. 

I n  reality we must regard each system as a tool, used by the 
creative members of the industry to record events in time for 
eventual display on a television or motion-picture screen. 
Viewers are unconcerned about the system used as long as 
their involvement is not disturlJecl by poor picture quality. 
And each individual sets up a n  arbitrary standard of his own 
in determining that level of acceptalility. Both film and tape 
arc capable of delivering image quality that will satisfy the most 
discriminating television viewer. 

The television producer’s choice of a system is determined, 
therefore, by personal preferences; the specific requirements of a 
program or commercial; post production requirements; U.S. 
and foreign distribution or syndication requirements; time 
factors; the laws of economics; antl in the case of commercials, 
frequently by the specific dictates of the advertising agencies 
or their clients. The year 1972 is being referred to throughout 
the entire indmtry as the year of the videotape explosion. More 

programs are being produced on videotape this year than ever 
before. More programs are being syndicated on videotape and 
more commercials are being produced and aired on videotape 
this year than ever before. And more commercials photo- 
graphed on motion-picture film are being transferred to video- 
tape for both post-production and distribution. 

The most controversial area in the film-vs-tape debate 
lies in their use in the production of theatrical motion pictures. 
Regardless of what we think of the present capabilities and 
limitations of electronic photography for the motion-picture 
screen, we might as well face the facts. T h r  system is being used 
now, on a limited basis, by pioneering members of the industry’s 
creative and financial groups who share with their engineering 
counterparts the excitement and enthusiasm of helping this 
newborn baby grow and mature. And grow and mature it 
surely will. I n  spite of its limitations, recognized by knowledge- 
able members of thc industry, electronic photography for the 
motion-picture screen is here to stay. Soon it will learn how to 
walk. ‘l’omorrow it will learn how to run. Its present limitations 
will be reduced in magnitude and number. Its capabilities will 
be enhanced and expanded. Therr is a genuine demand within 
the industry for this lxautiful baby- this magnificent, exciting 
tool. Tomorrow’s technology, guided by intrlligcnt and creative 
electronic image engineering, will give us a new system designed 
for motion pictures, completely divorced from the restriction 
of the NTSC television. 

Abridged Comments 
by SIDNEY P. SOLOW 

w e  have to distinguish between the origination or storage of 
the image on the one hand and the reproduction or retrieval of 
the image on the other. Considering image display first, I think 
that it is generally agreed that film will continue to be used in 
the theater for the indefinite future. The  film print will con- 
tine to be the most likely means of delivering the image to the 
audience. 

There are a t  least four other important areas where film - 
especially 16tnm and super 8 - is likely to keep or expand its 
share of the market. ‘The first is in classrooms and minitheaters 
and places designed for limited public gatherings. The  tre- 
mendous invcntories of films and equipment that are on hand 
will not wear out all a t  once. We can anticipate, therefore, that 
the replacement market will tend to perpetuate the use of film. 
I he next area is the film entertainment provided by airlines. 
Pilots and navigators are generally opposed to the instal- 
lation of additional electronic equipment on h a r d ,  so film is 
going to remain here also. The salesman’s portable, desk-top 
super-8 projection system will continue to help him make pre- 
sentations and sales. And there is the individual learning car- 
re11 with earphones and a small image display where super 8 
has very good prospects for permanent utilization. 

Now, considering image origination, it seems most reason- 
able that both the electronic and photocli~mical methods of 
registering images (tape and film photography) will cocxist 
for the forcseeal)le future. 

Regardless of what happens in the big studios where 
large amounts of money are availaldc for production and 
regardless of the economics tliat may he claimecl for production 
on tape, cameras antl film have such clear advantages for the 
individual filmmaker, that this kind or irnagr making seems 
certain to be perpetuated. ’r’hc lightweight, portable, economi- 
cal, self-containecl film camera is incomparable as a tool that 
will help thc rrcativc film artist express his ideas. 

Finally, I should like to observe that whrncvcr a new 
technology becomes available, it would seem wiser to consider 
whether or how it can be adapted to your particular purpose 
than to allow a ptirrly emotional response to govern your course 
of action. 

r .  
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Abridged Comments 
by CHARLES P. GINSBURG 

MY I’EKSONAL BELIEF 1s THA’r significant clevelopments now in 
tlie works will result within two or three years a t  the most in a 
color T V  camcra/recordcr package that will be pretty compcti- 
live with tlie 16mm film camera in terms of portability. ‘l’liat 
ofcourse is not what this discussion is about. What this meeting 
is really ahout is electronic production and post-production for 
35mm theatrical release. 

The many participants in the general film-vs-tape debate 
agree that wide-angle shots taken with television cameras are 
unqucstionaldy inferior to the same scenes shot on film - al- 
though television close-ups done electronically may be quite 
acceptable. The most obvious shortcoming of the television 
method is the use of one of the existing standard color television 
schemes (NTSC, SECAM or PAT,), all of whicli impose very 
heavy limitations on object definition and color resolution. 

At this point we can say that certain technical develop- 
ments would have to precede the introduction of practical 
electronic production antl post-production of theater motion 
pictures. First of all, a new color ‘TV system would be needed 
because even if the cameras and VTRs had infinite bandwidths 
and noise were reduced to the vanishing point, still the color T V  
system (NTSC, Tor example) would limit the performance of 
the system. Secondly, a color television camera would have to 
be devclopcd with substantially greater luminance and color 
bandwidth than is now available. ‘I’hirdly, a V‘TR would be 
necessary which coiilcl accommodate without noticcablc tlcg- 
ratlation even through several generations of vidco/video dulis 
(as will occur in tlic editing process), antl it woiild have to have 
a luminance bandwidth of a t  least 10 MHz and a chrominance 
Imidwicltli of perhaps 3 MHz. Ancillary equipment would 
have to be developed whicli could liandlc the increased signal 
I~anclwicltlis, antl this of coursc would include devices such as 
switchcrs, distrilxition amplifiers, special-effects devices, 
editing devices, etc. And not tlic least of the problems: each 
of the tape-to-film transfrr dcvicrs or black boxes would need 
characteristics good enough to keep up with the rest of the 
system. 

All of these requirements are achievable, but I have no 
firm opinion yet about whether or not they will IJC achieved. 
Ccrtainly, before such an expensive development program 
could be undertaken, it would be necessary to first examine 
questions about the size of the market for these systems, then 
make a detailed economic comparison between tape and film 
for production antl post-production and finally gain a better 
understanding than we now have of the adequacy of tlie pro- 
posed or hypothetical system in terms of picture quality. 

We must note that it is conceivable that suitable modifica- 
tions to existing ‘1’V equipment (mainly h i t  not solely to 
cameras and VTRs) could produce results sulliciently pleasing 
that electronic production of motion pictures might becomc a 
reality by cvolution rather than by revolution. 

Abridged Comments 
by ARCH LUTHER 

WE IIAVE BEEN talking today about two clifl‘erent methods 
for storing, processing and distrihuting visual information. 
‘These two methods - tape and film - arc very different in 
their essentials (performance characteristics, capahilitics, 
economic structures and even tlic age and maturity of the con- 
cept). O n  the other hand, artistic clcmands and practical 
rccluircments relative to tlic two methods also differ widely .- 
again in terms of performance characteristics, capallilities, etc. 
Under tlicsc conditions, wlicrc the potentials of the mcthods 
and the cleinands on these potentials Iioth vary widely, there 

is no reason to expect that one method would be the optimum 
choice for all applications. Furthermore, sincc the technologies 
behind both methods are developing rapidly, a choicc that was 
correct yesterday may not be correct today or tomorrow. 

Today’s clcctronic equipment generally meets very well 
tlic nccds i t  was intentlctl to meet; however, we find that, where 
the needs and applications arc not very precisely defined, there 
are often some shortcomings. Cost of the equipment, its physical 
size antl the skill needed to opcratc it can be reduced; reli- 
ability, flexibility and breadth of applications can be increased. 
Computer technology, digital circuits, large-scalc-intcgrat[!(l 
(LSI) circuits and new solid-state technologies all will con- 
tribute improvcmcnts to electronic equipment. of the type we 
are discussing. 

Looking at  livc and tclecinc cameras and at  VTRs, we can 
say that the equipment operates up to the limits of thc NTSC 
television system; I think this was certainly demonstrated on 
the monitors here today. IIowcvcr, thc results fall substantially 
short of what is required for theater projection - which means 
that (as many people have noted) higher line number standards 
and higher video tmndwiclths must Ix considered. We can ex- 
pect that camera and rccording tcclinology will advance in 
these areas as well as in tlie areas of portability, light sensi- 
tivity, etc. 

As I implied a t  the beginning, I believe that for a long 
time to come the choicc Ixtween tape and film will bc madc by 
considering what is needed for the particular application and 
noting wliat is availalde technologically a t  tlic timr. 

Abridged Comments by JACK COOK 
I THINK TiIAT progress in tlie fields of electronic imagery and 
videotape recording probably parallels prrtty closely progress 
in the semiconductor industry. Thc growth of capabilitics in 
these ficlcls ovcr the past five years - dramatic as it is - will 
be nothing as compared to what wc will scc ovcr the next five 
years. Thesr capahilitics will be compounded as digital cir- 
cuitry and LSI circuitry gain wider and wider usage. I antici- 
pate that soon we will be aldc to repeat the tests wc have seen 
today, and we will see littlc or no difference in picture quality 
between the electronic system images and the film system im- 
ages. 

Comments 
by JOSEPH A. FLAHERTY, JR. 

As YOU’VE (;ATHEREI), none or us  is coming here to predict 
the death of cithcr thc film or videotape imaging systcms. 
Rather, wc are saying that they will work togethcr, and work 
cvcn closer in the future than they have in the past. What ap- 
pears to be a great telcvision rcvoliition is, in fact, a maturing 
of television with the result that it is coming closer to a n  already 
mature but still developing film system. 

In  years past television was technology-limited. This 
meant that produccrs and users were not always able to decide 
by thc nature of the program which system to use. They had 
to use the system which was least teclinology-limited for what- 
ever it was that they wanted to do. Now that television is 
evolving and developing at  a very rapid rate, these limitations 
are dimini,jliing. Therefore the two systems can lie trcated more 
equally by producers, and creative decisions can determine 
more often which of the two systems is best for a given applica- 
tion. 

Wc’vc talked a great deal today about one of the areas 
where film coexists with tclcvision - a n  area where television 
is a n  infant, namcly thcatrical feature-film production. But I 
think of a t  least three otlicr areas where television, which is to 
say electronic photography, and film coexist. ‘These are televi- 
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sion program production, commercial production and distri- 
bution, and ncws pickup. 

The  improvement in television facilities - especially the 
invcntion of new and better editing equipment, more stable 
and smaller cameras - has made possible increasing use of 
television equipmcnt in these three areas. It’s my feeling that 
tclevision will develop more quickly in these areas of television 
news, commercials and trlcvision programs, before it makes a 
significant penetration into the realm of feature films for 
theatrical release. 

The NTSC system, which was a grand invention, was de- 
signed primarily to conserve spectrum space by fitting color 
information into a n  existing monochrome television channel 
and interleaving tlic color signal into the black-and-white 
signal to provide a “compatible” color television service. In  
so doing, the bandwidth of thc color information had to be 
strictly limited. Thosc limitations were determined not only by 
mathematical calculations, but also empirically by a large 
number of viewers observing trlevision material on picture 
monitors. Tlir NTSC: system still produces a very fine result on 
such television monitors as do the more recent PAL and 
SECAM systems. All of these systems, however, are compro- 

which provide acceptable quality on a television-size 
tor. As you saw today, videotape, in its own realm, pro- 

duces superior results ovcr system. On the other hand, film, in 
its own realm prodtices superior results on direct projection. 
Howcvcr, we lose quality in each system as wc cross over the 
interface from film-to-tape, or from tape-to-film. We have to 
pay more attention to the conversion a t  that interface and much 
work rrniains to be done. 

Progress is being made in television technology that per- 
mits the production of some programs on videotape that were 
produced on film in the  pas^. This is a natural evolution even 
though it’s so ncw that in some cases, it makes news. ’The fact 
that it’s still making news simply means that it hasn’t fully de- 
velopecl as yet - and is still considered “unusual.” 

I have a clipping from today’s New York Times, Octolxr 
27, indicating some or the progress that electronic journalism 
is making in replacing l 6 m m  film for certain applications. 
The headline reads: “CBS Wins Network Race on Kissinger 
Briefing.” Quoting from the paper, “ In  the inevitable televi- 
sion race to cover yesterday’s briefing by Hrnry Kissingcr, 
National Security Advisor to Prcsident Nixon, the Columbia 
Broadcasting System came in first with the help of a n  elec- 
tronic partner called the Minicam. CBS News was able to go on 
the air  a t  1 PM, 25 minutes after the briefing ended, with a 
visual recording of Mr. Kissinger’s comments, excerpts from 
the question and answer session immediately following, and a 
commentary from a CRS reporter. The American Broadcasting 
Company did not make some film available for viewers until 
2:40 I‘M, when tlie nrtwork interrupted programming with a 
special report.” 

Wlien we talk aliout portahility, 
a long way to go in television. Let me 
Minicam, which is six years old and already pretty obsolete, 
is 19 inclics long, 3 inches witlr and 16 inches high, and wcighs 
18 pouncls. The  backpack weighs a n  additional 20 pounds, 
hiit isn’t worn unless one is actually moving. The  35mm 
Mitchrll RNC carnrra, with lrnscs and magazines, is 32 inchrs 
long. 18 inches wide and 30 inches high, and it weighs 100 
pouncls. The  Fcrnscli camera that was used for this test you 
saw today is 35 inches long, which is 3 inches longer, 10 inches 
wide, which is 8 inches narrower; and 14 inches high, which is 
16 inches less high, and it weighs 110 pounds. So the cvolution 
continues and the portability of the electronic and of the film 
cameras are coming closer together. 

Discussion 
M 7 .  Solow: Would you tell us how the prints by thr laser rc- 

corder wcrr made? 

Mr. Flahcrty: For the purpose of the demonstration today, we 
decided it would he essential that each system involved have a 
print from original recording material. I n  the case of the laser re- 
corder, that was a reversal print from a Kodak Ektachrorne hfS 
Film 7256, reversal original, which is the procedure when we have 
that rcquircrncnt. That is not normally the way the system is used. 
May I also remind you tha t  this is an N T S C  decoded signal. The 
laser systcrii is noriiially used for making originals only on 7256. 
We have not  done any research yet on negative-positive because, 
quite frankly, we arc waiting for thc new f i l i i i ,  Eastman’s color 
negative I1 film 7247, to do that. Rut that  stock was not availablc 
for this program, so the reversal print from the l6mm reversal 
original was usccl. The result is not really an  appropriate commcr- 
cia1 product. 

Petro Vfahos: Was thc Vidtronics transfer of avcragc daily 
quality? 

M r .  Hofp: I cannot give you a truly technical answer. I have 
sccn a great rnany of our transfers, ones I felt to he excellent. In my 
opinion this one was not up to par with what we have done. I 
think we rushed i t  through a little bit. I’m sorry that C h r l  Hanse- 
tiiaii could not be hrrc: and coniinent on the technical side. 

M r .  Holm; Ilow close arc we to all-solid-state 1‘V pickup 
devices for high quality TV? 

Afr.  Lulhu: A lot of work is hcing doric to achicvc an all-solid- 
state television pickup device. Thrsr types of things are being built 
cxpcrirnerrtally i n  a nurnbrr of cornpanics - tlcviccs of the line- 
scan type, that have been used i n  the Space Program. This  kind of 
technology is being pursued by a nuinbcr of people for telrvision- 
type applications, and ultimately for color television. 

It would be very risky to predict anything i n  this area. Ckr- 
tainly a solid-state sensor that produccs thc kind of quality we saw 
here today is still pretty far off, hut I’m sure it’s going to conic. 
It’s natural application of  thc solid-state tcchnologics that have 
been used in  computers and I S 1  (large scale integration) devices, 
and 1’111 sure in a iiiattcr of fivt. to t m  yrars wc’rc Roing to have 
such a sensor. 

Closing Comments 
by Moderator HOLM 

Wv, HAVE HAD tlic opportunity to vicw what, in my judge- 
ment, is the best demonstration anyone has ever seen of exactly 
the same subject matter photographed and reproduced by both 
film and tape. The film projrction was vcry good. So was the 
tape reproduction. And I have never seen ten 1‘V monitors 
better adjusted and better balanced. Moreover, our panel 
members are knowledgeable, and their comments were straight- 
forward and factual. 

Again, I want to point out what milst now be obvious: 
We are neither for or against film, nor for or against tape. We 
are simply trying to present facts. I should also point out that 
this is just the beginning. l ’he  large nrimber of people who 
have come for this Symposium indicates a significant interest in 
what the future holds for film and tape. We therefore plan to 
have other symposia on film and tape, hopefully exploring 
their strong and weak points in grratrr depth than was possiblc 
in the time we have today. 

I would like to see these future programs explore the possi- 
bilities not only of standard TV-broadcast type tape recordings, 
but also what I call nonstandard systems such as the Image 
Transform system, which is a video recording system de- 
veloped specifically for yielding film prints, and which has no 
utility, per se, for television use. Imagc Transform Inc. de- 
clined to show a transfer here today, because all our original 
tapes were recorded by the NTSC system. 

The  SMPTE will certainly keep abreast of the develop- 
ments which wcre predicted here today by the members of our 
panel, and I a m  s i re  we can look forward to a very exciting 
future for both film and tape. Unquestionably, as I said earlier, 
we can look forward to the time when subject-matter recorded 
on film and subject-matter recorded on videotape can be suc- 
cessfully intercut. 
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