
d d v a r r c e  Program 
T his Advance Program is a preliminary schedule of papers and sessions. I t  is as accurate and com- 

plete as possible. Before the Conference, however, papers may be added, removed, or rearranged into other sessions; 
entire sessions may be rescheduled. I t  is therefore recommended that persons who can attend only part of the 
Conference inquire a week before the Conference by telephoning Society Headquarters in New York (212) T N  
7 5410, or Program Chairman K. Blair Benson, CBS Television Network, New York City (212) 765 4321, ext. 
3321. The Final Program booklet will be available ten days before the Conference from Society Headquarters, 
and during Conference week at  the New York Hilton Hotel. 

Tentative Program Outline 
Sunday 

2 : 00-8 : 00 Registration 

Monday 
8:OO 
8:30 
10:30 

2:oo 
2 :oo 
5 : O O  

Tuesday 

8:30 
9 : O O  
12:15 

2:oo 
2:30 
2:30 

Wednesday 
9 : O O  

1 :30 
2:30 
6:45 

Thursday 

9 : O O  
9 : O O  

1 :30 
1 :30 

Friday 

9 : O O  
9: 30 
1 :30 

Registration 
Projection and Theater Practices 
Tour of Lincoln Center 

CONCURRENT SESSIONS 
Laboratory Practices I 
Production Practices I 
Exhibit Open House 

CONCURRENT SESSIONS 
Laboratory Practices II 
Education I 
Get-Together Luncheon 

CONCURRENT SESSIONS 
Education II 
Space Technology I 
Production Practices II (at NBC) 

Equipment Papers and Demonstrations 

CONCURRENT SESSIONS 
Sound I 
Space Technology II 
Cocktail Party, Banquet and Dance 

CONCURRENT SESSIONS 
Television I 
Sound II 
CONCURRENT SESSIONS 
Television II 
Instrumentation, High-speed Photography and 
Space Technology 

CONCURRENT SESSIONS 
Television 111 
Medicine I 
Medicine II (at CSS) 

Association of Cinema Laboratories 
Spring Meeting, April 14-1 5 
New York Iiilton Hotel, Ncw York City 

Friday Eutning 

Saturda-y 
6 : 30 

9 : 00-5 : 00 

Board of Directors Reception and Dinner 

Meeting of ACL members-Regent Suite 
12 : 00 Luncheon-Nassau Suite 

Tentative Committee Meeting Schedule 
Wednesday, April 19 

8 : 00 
9 : 00 

(Breakfast) Publications Advisory 
Board of Editors 

10: 30 Papers Committee 
12 : 30 Editorial Luncheon 

The following engineering committees will meet during the week. 

Laboratory Practices 
16 and 8mni 
Film Projection Practices 
Color 
Film Dimcnsions 
Television 
Instrumentation and High-speed Photography 

This schedule will be listed in the Conference Program; meeting 
announcements will be mailed to committee members. 

Ladies Program 
The Ladies Committee Chairmen Irene Kowalak, Beatrice 

Jeffce and Saul Jeffee have planned an exciting program of events 
that will provide opportunities for sampling the excitement of a 
visit to New York City. 

Monday: Morning tour of Lincoln Center with luncheon at Phil- 
harmonic Hall. Afternoon tea and fashion show at famous 
New York Restaurant. 

Tuesday: Get-Together Luncheon at Hotel. Afternoon tea and 
millinery show. 

Wednesday: Free day for shopping and sightseeing. Evening SMPTE 
Cocktail Party, Banquet and Dance at the Latin Quarter. 

Thursday: All-day tour of the Roosevelt Home in Hyde Park and a 
visit to the Vanderbilt mansion. 

Friday: Morning tour of Radio City with lunch at La Fonda del 
Sol Restaurant. 

The technical program has been planned to leave all evenings 
free of technical sessions. Husbands will thus be free to plan theater 
visits with their wives. 

Advance Registration 
To avoid delay and inconvenience when arriving a t  the Con- 

ference, all are encouraged to register in advance. Advance 
registration forms have been mailed to members, and should 
be returned with payment in the business reply envelope 
provided. Badges and tickets will be waiting for registrants at  
the Registration Desk. Additional advance registration forms 
are available from SMPTE headquarters. 

Members have been sen1 postage-paid hotel reservation cards 
for accommodations at  the New York Hilton Hotel. All who 
seek reservations at  the Hilton should be sure to note that 
reservations are for the SMFTE Conference. Address: Front Ofice 
Manager, The New York Hilton at  Rockefeller Center, 1335 
Avenue of the Americas, New York, N.Y. 10019. 

NOTE: Rooms at the Hilton are being held for SMPTE reg- 
istrants only until April 7 .  Reservations must be made before that date 
if accommodations are to be secured. 
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Q “USF”-SERIES 

“U F” SERIES “BF” SERl ES Uniform Field 
Bright Field -Fixed Focus Selection of Converging, 

Collimated or Diverging 
For Film Projection, Data Dis- Beam 
play and other Applications For Chemistry, Physics, Agri- 
up  to  2500 watts c u l t u r e ,  B io logy ,  Med ica l ,  

WRITE FOR CHRISTIE P h o t o - O p t i c a l  a n d  o t h e r  
”BF” BULLETIN A p p l i c a t i o n s  

WRITE FOR CHRISTIE 
”UF” BULLETIN 

IGNITERS 
for Lamps ranging from 

Normally come furnished as 
p a r t  o f  X E N O L I T E  L a m p -  

I1 General Stepiess Current house. Can also be furnished 

tlon Features 150 to  25,000 watts 
~~ .- 

Purpose Adjust as a separate item. 

Instruments Otherwise like 

WRITE FOR IGNITER Standby Setting. - ~ - 
I Exactlng I %  Regulation. INFORMATION 

WRITE FOR CHRISTIE “XE” BULLETIN 

Christie also manufac- 
tures SPECIAL XENO- 

“JAN” projectors. 

WRITE FOR MORE 
INFORMATION 

I1 

CHRISTI% ELECTRIC CORP. OVER 37 YEARS OF DEPENDABILITY 

3410F WmT 67th STREET I@ ANGELES, CALlFOWlA 90043 (213) fW-lX51 TWX 910-321.3867 
! 

See Our Exhibit at the New York Conference 
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ARRIFLEX 
the rugged proven camera for l6mm sync sound 

ARRIFLEX CORPORATION OF AMERICA 
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sound convertibility 
in the palm of your 

Total sound versatility-that’s what this palm-sized module gives you. And, it 
makes the new Arriflex 16BL the most capable and useful portable 16mm magnetic 
sound camera in the world! You can choose and switch anytime-single-system- 
double-system-either or both. You match your sound recording system to your 
filming assignment. hand! And, YOU don’t need an engineering degree to do it. Just a screwdriver and half-a- 
minuie or so of time. Slip‘ihe Arri-Recording Module into the 16BL camera head, 
and you’ve got a high-adaptability single- system magnetic sound camera. The 
companion Arri recording amplifier offers dual mike inputs with built-in mixing; 
music/speech selector switch, and you can monitor from line or off the recorded 
track. Threading the 16BL in its single-system configuration is fast and simple. 

Slip out the Record Module, and you’ve got a double-system camera with built-in 
60-cycle generator, automatic electric “clap-stick” and a built-in “cue marker”, 
for sync-ing with ‘/4” recorders. 

No matter how you’re using the 16BL, you’ve got the advantage of the full roster 
of world-famous Arriflex features: mirror-shutter reflex viewing system; accurate 
tachometer “on-speed control”; frame and footage counter; Arriflex Quick-Change 
magazines, and all the others. And, you‘ve got all the rugged reliability that has 
made Arriflex the cameraman’s first choice, the world over. Send for your copy 
of the 10-page Arriflex 16BL brochure, and find out what’s really moving in 16mm 
motion Dicture Droduction. 

1 6 6 ~  
location filming 

25-20 B r o o k l y n - Q u e e n s  E x p r e s s n  

Illustration shows Arri Single System Sound Module 
installed and simplified film path. Module features 
separate record and playback heads and high inertia 
fly-wheel. 

get all 
the facts 

Write for 
10 page 

brochure 
/ ay  West ,  Woods ide ,  N.Y. 11377 
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SUNDAY-APRIL 16 

2:00-8:00 REGISTRATION 

MONDAY MORNING-APRIL 17 

8:OO REG I ST RAT I ON 

8:30 PROJECTION AND THEATER 
PRACTl CES 

Cine-Focus-A New Approach to Motion-Picture Film 

LAWRENCE W. DAVEE, Century Projector Corp., New York 
Stabilization 

“Cine-Focus” (a registered trademark of the Century Pro- 
jector Corp.) is a system designed to stabilize 6lm projec- 
tion. With today’s high arc-lamp currents, more efficient 
optics and shorter focal length high-speed lenses, there are 
no pirtrires projected in any theater that at some time 
or other do not show depreciation of quality due to film 
buckle. Previous methods developed to combat this are dis- 
cussed. The principles underlying the Cine-Focus system’s 
advantages are discussed. 

Design of a Projection Cartridge for Audio-visual 

J. P. LAVANCHY, Paillard, Inc., Ste-Croix, Switzerland 

The Evolution of Projection Practices in the United 

ROBERT PULMAN, Rank Organisation, London, England 

Theoretical Analysis of Returned Light in a Front 

GLENN M. BERGGREN, Kollmorgen Corp., Northampton, 

Purposes 

Kingdom 

Projection, Shopping Center Theater 

Mass. 

Screen Theater 

Mass. 

New Concepts and Picture Quality of a 35mm Curved 

GLENN M. BERGGREN. Kollmorgen Corp., Northampton, 

10:30 TOUR OF LINCOLN CENTER 

MONDAY AFTERNOON 

CONCURRENT SESSIONS 

2:OO PRODUCTION PRACTICES I 
The Perception of Color 
RALPH EVANS, Photographic Technology Div., Eastman Kodak 

Co.. Rochester, N.Y. 

Methods and Procedures for the Production of Fully- 
Animated Cartoon Films Using New Animascope 
Automatic Animation Processes 

LEON H. MAURER and HARRY WUEST,EWestworld Artists 
Productions, Lnc., New York 
Today’s production costs and the shortages of animation 
artists have made it almost, impossible to produce fully- 
animated cartoon films. While some methods did develop 
the outline drawings of the character by various chemical or 
optical means, all of the early methods required the making 
of large, transparent “cels” for each frame, which had to be 
hand-colored and retouchcd before being rephotographed by 
conventional animation techniques. The new syst,em pro- 
duces not only tho most complex character outline drawings 
but also the flat, cartoon-style coloring directly onto 36mm 
film by means of simple laboratory printing and processing. 
An automatic traveling matte is used to combine these 
images with the backgrounds. Production procedures parallel 
those of normal live-action filming. The principles involved 
for each production and laboratory step are described and 
illustrated. 
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Television Aids to Motion-Picture Film Making-The 

R. B. HALE and R. H. STAPLETON, The Livingston Group, 

Single Television Camera Shooting and Post-Produc- 

GIF’FORD CUMMINGS, Reeves Sound Studios, New York 

Livingston Add-A-Vision System 

North Watford, Herts., England 

tion Techniques 

The TV-OLA System of Video-tape Editing 
JAY JOHNSON, Videotape Center, New York 

It had been long recognized that one of film’s advantages 
over video tape was its ease and precision of editing. With 
the perfection of the programed electronic editor (EDI- 
COMP), part of this disadvantage was removed. There are, 
nevertheless, many producers and directors who would 
rather edit on film. It has been proposed that a film be made 
from tape, that the film then be edited and that the film then 
be used as a guide for editing the video tape. Essentially this 
is an excellent idea, hut there is the difficulty of accurate 
transposition from film to tape. TV-OLA, a device invented 
in 1964, which has currently been perfected, projects the 
film on a viewer, reads the sound track and instantaneously 
translates the film frames to video-tape frames. In  addition, 
through a synchronized sprocket drive, lineal representations 
of the film can be displayed for purposes of laying out “A” 
and “B” rolls preparatory to video mixing. TV-OLA is 
suited for multi-scene single-camera vidoo-tape production. 
The system is precise yet simple in operation, makes 6lm 
techniques available, lowers editing cos0s and allows more 
convenient working hours. 

CONCURRENT SESSION 

2:OO LABORATORY PRACTICES I 

The Fujicolor Positive Film Type 8818 (35mm) and 
Type 8828 (16mm and 16/8mm) 

YOSHIO MIURA and MAKOTO HARA. Fuji Photo Film Co., 
Ltd., Tokyo, Japan 
Fujicolor Positivc Film Typc 8818 (36mm) is rived for mak- 
ing rclense prints from color-masked negatives such as Fuji- 
color Negative Film and Eastman Kodak Color Negative 
Film. It is provided with a high modulation transfer func- 
tion, fine grain and excellent color saturation for yielding 
release prints with improved image sharpness and color 
rendition. The film consists of three emulsion layers coated 
on triacetate safety base. A protective layer is coated over 
the emulsion to prevent scratch and abrasion during proc- 
essing. The back of the film base is coated with an antihala- 
tion black resin, which is removed during processing. This 
film can be processed at relatively high temperatures. 
Fujicolor Positive Film Type 8828 (16mm and 16/8mm), 
which has similar photographic properties, is a180 discussed. 

Microwave Drying of Motion-Picture Film in a Con- 

FRED J. SCOBEY, DeLuxe Laboratories. Inc., New York 
tinuous Processing Machine 

Processing Eastman Color Print Film at 80 F 
K. D. FOWLER, R. A. MORRIS and F. J. O’BOYLE, Film 

Analytical Benefits of Atomic Absorption Spectro- 
photometric Methods 

R. F. ALLAIRE, F. P. BRACKETT and J. T. SHAFER, Techni- 
color Corp., Hollywood, Calif. 
Atomic absorption spectrophotometry is based on the ability 
of atoms to absorb radiation in narrow wavelength bands 
specific for each element. I t  is achieved by introducing a 
solution of the element into a controlled flame and passing 
radiant energy through this flame into a suitable detection 
and readout system. A practical application of atomic ab- 

Testing Div., Eastman Kodak Co., Rochester, N.Y. 
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Come in and see or write for information about our: 

PRINTERS / SOUND UNIT / FADE UNIT / R.F. CUEING SYSTEM / PATCH APPLICATOR 

VISIT US AT SMPTE SHOW, BOOTHS 62, 63 
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sorption is in the analysis for silver in fixing soliitioris. The 
current method involved electfrodeposition of the metal, re- 
dissolving it in acid and final determination of the silver by a 
titrametric procedure. This analysis, while relatively simple, 
is time consuming. The same analysis done with atomic 
absorption involves merely setting the instrumelit with 
standard soliitiona of known concentration, diluting the 
sample so that. its concentrat,ion falls within these limits and 
comparing it, on the instrument to the standards. This 
measurement allows the concentration of silver in the 
original solution to be easily calculated. Elapsed time for 
the analysis h w  been reduced from one-and-one-half hours 
to approximately ten minutes. 

MONDAY EVENING 
5:OO EXHIBIT OPEN HOUSE 

TUESDAY MORNING-APRIL 18 
CONCURRENT SESSIONS 
9:W EDUCATION I 

Research in Facilities for Educational Communica- 
tions-Implications for Architecture and Engi- 
neering 

ALAN C. GREEN, Center for Architectural Research, Rensselaer 
Polytechnic Institute, Troy, N.Y. 
The processes, methods and organization of elementary, 
secondary and higher education are currently undergoing 
great experimentation and change. Educational communica- 
tion-media and technology-is the most significant com- 
mon thread running through the current innovations. 
Within the contemporary school building, new facilities 
have to be accommodated, e.g., instructional material 
centers, learning resource centers, language laboratories, 
large group multimedia clawrooms, project rooms, inde- 
pendent study areas and instructional materials production 
facilities. The communications center on the college campus 
and other centers of this type represent new building types 
resulting from concerns with educational communications. 
There is much integration of specialists and their efforts to 
make these structures best serve the educational purposes 
for which they are designed. 

A Unified Educational Communications System 
WILLIAM J. KESSLER, National Association of Educational 

Broadcasters, Washington, D.C. 
The problem of providing a multimedia electronic com- 
miinications system for the educational community is con- 
sidered from a unified approach. The study, funded by the 
Office of Education and directed by the National Associa- 
tion of Educational Broadcasters, has led to the develop 
ment of three communications models: the Interstate (Mid- 
west) model, the Intrastate (Oregon) model and the Educa- 
tional Resources (Northeast) model. The technical designs, 
which are essentially a translation of the identifiable educa- 
tional recpiremcnts into practical systems, include private 
systems within the common-carrier concept as well as pri- 
vate microwave systems. The two major alternatives to 
system implementation are described, with cost rompari- 
sons of each approach. 

Television Systems for the State University of New 

JOSEPH W. DOHERTY, State University of N.Y., Albany, N.Y. 
In order to meet the anticipated demands for higher educe  
tion in New York State, television has been brought into 
greater use as an efficient communications medium for the 
dissemination of learning on a statewide basis. A threefold 
program has been established: to provide closed-circuit 
facilities on campus a t  14 major units, to interconnect five 
educational television broadcast stations in a network hav- 
ing centralized control at the state capitol and to inter- 
connect the university facilities with the network in a 
totally integrated system. CampuR television systems plan- 

York 

ning concepts are described, including studio equipment 
complements, video-tape recorders, standards, interconnec- 
tion between campus buildings and color considerations. 

The Delaware Educational Television Network 
WILLIAM C. LEWIS, Delaware Educational Television Board, 

Dover, Del. 
In  September 196.5, the first programs of the Delaware 
Educational Television Network were telecast from a make- 
shift facility located in three surplus trailers on the Delaware 
State College campus. It appears that while making use of 
quality television efforts, sought nationwide, the Delaware 
N!TV production efforts will concentrate on production of 
quality programs with specific local educational needs. The 
Bell System constructed the largest telephone company 
ETV facility in the U.S. to carry signals from the Resources 
Center in Dover to the 170 schools throughout the state. 
Schools were completely equipped with Master Antenna 
Television (MATV) systems making the signals available in 
every classroom. The system carries programs selected and 
scheduled to meet specific instructional goals. New ap- 
proaches to production of instructional television programs, 
an operational approach with future automation in mind 
and a desire for involvement in the total picture of educa- 
tional communications characterize the direction of this 
new facility. 

Housing Educational Communications Systems- 
Working Relationships Between Architects and 
Engineers 

EDWARD G. GRAFTON, Pancoast, Ferendino, Grafton & 
Skeels, Miami, Fla. 

Organizin Research and Engineering Services to Meet 
the If eeds of Education 

ROBERT E. WOOD, CBS Laboratories, Stamford, Conn. 
Solutions of the pressing problems in our educational sys- 
tem will be provided by engineers associated with the educa- 
tional technology field. The future must be considered; for 
example, there is a need for engineers who have studied the 
teaching-learning outcomes or evaluation procedures. If we 
are to design and develop dynamic and efficient educational 
systems, it is imperative that we understand some of the 
basic concepts of education and the functions of the learning 
process. An organization is also required, at the Federal level, 
which can guide, recommend and evaluate new applications 
for instructional technology. One of the prime jobs of such 
an agency would be to serve as a clearing house for the ex- 
change of information on education and training programs, 
media and instructional technology, so that all industrial 
organizations would know about the latest developments. 
We should support the Carnegie Commission Report recom- 
mending a major research and development program be 
inaugurated to investigate how best inatructional television 
can be applied to the educational environment. The educa- 
tional problem is of such magnitude as to warrant a con- 
solidated effort on the part of industry and government. 

Panel Discussion: A Futuristic View of Education 
Media Facilities and Systems 

CONCURRENT SESSION 

8:30 LABORATORY PRACTICES II 

A Wringer-Sling Squeegee for Motion-Picture Film 
Processing Machines 

EDWARD H. DEANE and RICHARD L. McNEARY, Photo- 
graphic Technology Div., Eastman Kodak Co., Rochester, 
N.Y. 
As processing machines increase in speed, the problem of 
carry-over of solution from stage to stage becomes more 
severe. Air blow-backs or squeegees can be used to reduce 
the carry-over but they have several disadvantages: con- 
tinuing cost of air, noise, danger of scratching film, and 
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Notice to motion picture 
film producers, cameramen 
and technicians - 
if you require the Acme in 
Deluxe Technical Color Service, 
Consolidating General Movie 
laboratory Film Service 
with Cinema Research and 
Precision Color Reproduction 
we humbly suggest you 
send your Technical Color 
Processing to the 
Capital of Film Enterprises... 

0 
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contamination from air-borne chcmicals blown off the film. 
A wringer-sling squeegee, operated by movement of the 
film itqelf, eliminates yome of the problems of air squeegees 
aid otter\ advantage5 for many applications. In  operation, 
the film passes between two rollers. One flangeless roller 
wring? liquid from the sinface of the film and displaces it to 
the large flmges of the other roll, which sling it away by 
reill rifiigal force. The sling roller has a small-diameter hub 
so that it rotates a t  relatively high speed. Collection cups 

cnclohe the flanges of the sling roller. The efficiency of 
the device iiicreahes with film-transport speed. 

Silver Protection Masters for 16mm Color Reversal 

R. K. SCHAFER and J. W. ZUIDEMA, Film Testing Div., East- 
Originals 

man Kodak Co., Rochester, N.Y. 

8 Print Production 
R. C. LOVICK and W. L. STOCKDALE, Photographic Tech- 

nology Div., Eastman Kodak Co., Rochester, N.Y. 
The equipment necessary to demonstrate the efficient pro- 
duction of quality super 8 magnetic sound prints is evalu- 
ated. The equipment includes an optical printer, a contact 
printer with magnetic sound capabilities and a slitter. 
Demonstration prints are projected. 

Evaluation of Equipment for a System of 35mm/Super 

High-Production Equipment for Super 8 Optical Sound 
JOHN A. MAURER, JMD Industries, New York 

SMPTE Color Television Subjective Reference Test 
Films and Slides, Issue No. 3. 

JOHN M. WANER, Eastman Kodak Co., and EDWARD P. 
ANCONA, JR., NBC, Hollywood, Calif. 

TUESDAY AFTERNOON 
12% GET-TOGETHER LUNCHEON 

TUESDAY AFTERNOON 
CONCURRENT SESSIONS 
2:OO EDUCATION I1 

Project GROW : Practical Computer Assisted Instruc- 

ERNEST SCHMIDT, Philco-Ford Corp., Willow Grove, Pa. 
tion 

An automated education system has been designed which 
enables each student in the class to enjoy individualized 
(tutored) instruction through the use of a computer. The 
system features central curriculum control with decentral- 
ized processor services communications switching processors 
at each of four schools. These handle a total of 32 student 
terminals containing TV displays and keyboards. When 
teachers request for the central complex certain curricula 
for specific students, such lessons are automatically trans- 
mitted to the individual school; when the student arrives at 
the terminal, he uses the keyboard to enter the code number 
specifically assigned to him. The processor recognizes the 
information and displays the lesson segments. As the stu- 
dent responds, program control determines the correctness of 
his response, records the operation and, if desired, provides 
reinforcing or correcting information. The processor main- 
tains a record of the student’s progress, permitting proper 
sequencing of material for each student for instructions on 
the following days. 

Dial-Access Multiple-Program Retrieval Systems in 

DAVID L. JOSLOW, Chester Electronic Laboratories, Inc., 

Panel Discussion : Instructional Media Programs at Sir 

G. A. B. MOORE, Sir George Williams University, Montreal 

Education and Training 

Chester. Conn. 

George Williams University 

A New Film Format for Educational Use 
HARVEY J. BRUDNER and WILLIAM E. BOWEN, Princeton 

Laboratory, American Can Co., Princeton, N.J. 
The new motion-picture film format has special merit for 
the educational community. It is easily adaptable, using a 
171mm film width with properties similar to those of super- 
8mm film. Four separate soundtracks are on the nonperfor- 
ated edge of the film. The film is projected at 24 frames/s, 
resulting in a film soundtrack speed of 8 in./s. The system is 
self-rewinding, and optical soundtracks are possible a t  little 
extra expense per copy. I n  volume production, a color, 
sound print would cost only about 25% the price of the 16mm 
color, sound equivalent. 

CONCURRENT SESSION 
2:30 SPACE TECHNOLOGY I 
Recording of Television Images From Space 
M. V. SULLIVAN, Radio Corp. of America, Princeton, N.J. 

Techniques of recording television images from space include 
kinescope film recording as used on weather satellite and 
lunar problems, frame scanning and line scanning. Facsimile, 
rapid processing and fiber optics applications are included in 
recording. Techniques such as electron beam recording, laser 
beam recording and electrical-mechanical systems are 
treated briefly. 

Camera 
Unit and System Design of a Lunar Operating TV 

DONALD L. HECKEL, Hughes Aircraft Co., El Segundo, Calif. 
In  June 1966, Surveyor I soft landed on the moon and 
within the hour began transmitting the first of over 11,000 
TV pictures of the moon. The camera’s design requirements 
were set by a wide range of temperatures, the need to 
maneuver the camera to view any area, the spacecraft’s 
power supply and the need for verification from the space- 
craft to confirm to the operator that the camera had re- 
ceived and executed each command. The camera has a 
complex variable focal length lens complete with focus 
adjustments and a commandable iris. The camera is posi- 
tioned vertically on the spacecraft and the lens looks di- 
rectly into the rotating mirror assembly. A focal plane 
shutter exposes a 1-in. hybrid vidicon tube for 150 ms prior 
to the frame readout. Problems encountered are described, 
and slides taken are displayed, showing the variety of condi- 
tions under which the camera performed. 

A Television System With Automatic Target Tracking 
Capability 

MARK G. LOWENSTEIN, Barnes Engineering Co., Stamford, 
Conn. 
The Automatic Television Tracking System tracks a mov- 
ing target while presenting it in the familiar television for- 
mat. It is capable of tracking positively or negatively con- 
tracting objects, accommodates a wide range of target sizes 
and shapes, and provides a linear output characteristic 
(volts per degree of displacement) over a large visual field. 
Tracking is related to either the visible geometric centroid 
or a leading edge of the target. The instrument employs a 
vidicon tube and has an internal optical boresight and cali- 
bration reticle, and a sun-protect shutter. 

Lunar Orbiter Readout 
A. JENSEN, R. J. WHITCOMB, R. V. REINKE and D. E. 

CARSON, Apparatus and Optical Div., Eastman Kodak Co., 
Rochester, N.Y. 
The photographic system of the Lunar Orbiter is required to 
convert the developed lunar scene images into equivalent 
time-varying video signals. The conversion must be such 
that the lunar images can be faithfully reconstructed on 
earth from the video signals with a minimum loss of informa- 
tion (resolution). The design effort of the readout portion of 
the photo system was directed toward meeting these re- 
quirements within the limitations imposed on size, weight, 
power consumption and heat dissipation. The major ele- 
ments of the readout subsystem are briefly described, to- 
gethcr with a discussion of special features such as video 
pre-emphnsis, synchronizing techniques, commandable gain 
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GREAT ADVANCES IN FILM HISTORY-I1 

The Edison Kinetographic Camera; the first patented American camera to produce 
successive photographs of a subject in motion on a ribbon of film. 

T. A .  EDISON. 
No. 680,168. KINETOGRAPHIO OAMERA. Patented Aag. 31, 18( 

The purpose I have in view is to prodi 
pictures representing objects in mot 
throughout an extended period of ti 
which may be utilized to exhibit 
scene including such moving object: 
a perfect and natural manner by me; 
of a suitable exhibiting amaratus. .., - .  

Figure 1 is a plan view, with the 
of the casing removed, of a form 
apparatus which I have found hig 
useful for the taking of the photograp 
Fig. 2 is.a vertical longitudinal sect 
on line x x in Fig. 1. Figs. 3 and 4 
enlarged views of the stop mechani 
of the photographing apparatus. Fij 
is a perspective view of a section of 
tape-film with the photographs thereon. I 

awueu.toz 
@Vitae  34.3 CJ 6 L  A , & B U .  

*.s. QL& 
Osgy L Cittomevo 

heso diaarams and excerpts are from reproductions of thc oriuinal patent application in the Komp R. Niver collection. 

WHERE GREAT ADVANCES IN TODAY'S FILM INDUSTRY BECOME A REALITY 

DE LUXE LABORATORIES, INC., 850 Tenth Ave., N.Y. 10019 (212) 247-3220. West Coast: 1418 N. Western Ave., Hollywood 90027 (213) 466-8631 
GENERAL FILM LABORATORIES, Division of De Luxe Laboratories Inc., 1546 North Argyle Ave., Hollywood, California 90028 (213) 462-6171 
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aiid focus adjustments and ternperat.ure compensation. 
Concept and dcsign prolileni areas together with the solu- 
tions achieved are described. In addit.ion, some areas where 
potential improvement,s can be realized arc also discussed. 

The Lunar Orbiter Photographic System 
B. L. ELLE, C. 9. HEINMILLER, P. J. FROMME and A. E. 

NEUMER, Apparatus and Optical Div., Eastman Kodak 
Co., Rochester, N.Y. 

steni which prodiiced the photographs 
of the Iiinar surface is a complex one. Inherent in  its design 
is provision for dual leiis phnt,ogruphy, film processing, 
notiversion of the film images into video signals for relay 
through (.he spacecraft transmi( k r  and reconstitution of t.hc 
photographic image on earth itft,er rcceipt of signals by the 
orbiter t.racking stations. Thc prime objective of the Liinar 
Orbiter Mission is lo secure topographic data of the lunar 
surface to enable select.ioii and confirmation of suitable 
Apollo landing sites. In addition t,o Lhe stringent perform- 
ance objectives, the eqiiipment design was s(.rongly influ- 
enced by a nrimber of constrailits; e.g., size, weight, power 
conslimption, prcssiire environment,, tho ambient thermal 
environmciit arid the limitat,iori on syst,em control and 
ins1,riirnentation. Fundamental to the phot,ogrr~phic system 
design was the selection of a suitable film processing chem- 
istry and lenses. These are all reviewed i n  detail. The per- 
formance photographic rcqiiirenients for the groiind equip- 
ment :ire also briefly discussed. 

Lunar Orbiter Camera 
H. K. HEEN, W. C. WILSON, J. WIDMER, D. J. STONE and 

E. E. BOASE, Apparatus and Optical Div., Eastman Kodak 
Co., Rochester, N.Y. 

Lunar Orbiter’s photographic requircmcnts iticlride both 
wide- and narrow-angle coverage. A dual 70mm film camera 
using :t 80mm Xeriotar lens and a high-quality 24-in. Paxo- 
raniic lens were sclect,ed t.o fulfill these rcqiiiremeiitjs. The 
formats were combined on a single strand of film with 
minimrim int.erframe spacing. The velocity-height (V/I l  
Sensor) optical detector, which monitors t,he lunar terrain 
prior to and driring photography, was designed aiid pack- 
aged t.o provide image motion compensation from its out,pi~l 
drive to both camera platens. Of significance to camera per- 
formance is the vacuum system which actuates the pla1.eir 
clamp mechanisms as well as provides a differeiit,ial pressure 
to flatten the film on the plalcns. Becaiise of delicate inter- 
relat3ioiis existing i n  a minimum-weight,, high-acuiLy system, 
solutions tJo a tilimber of prohlcms were more logically and 
economically obtained after hardware was available and 
controlled hs t s  of the complete assembly were possible. 
Some of the techniqiies developed are reviewed along with 
some highlights of system pcrforinaiice. The Lunar 0rbit.cr 
cameras const,it,ute a significant dcpar~~i re  from classical 
design and fabrication concept,s, itnd their performance hau 
equalled or cxceeded prediot,ion. 

Ground Reconstruction of Lunar Orbiter Photography 
R. A. CRAMMER, JR., J. F. STETS, B. W. BUTTNER and 

H. C. FILBERT, Apparatus and Optical Div., Eastman 
Kodak Co., Rochester, N.Y. 
Special ground recons1,rllction and photo-roasscmbly ap- 
paratmiis used at, the NASA tracking slntioris in  Goldstone, 
Madrid and Woomera convert video signals reccived frcim 
{,he Lunar Orbiter spacecraft into photographic images on 
corit,inuoris rolls of 85mm film which, after processing, are 
used for scientific aritdysis. The system pcrforrnance and 
field use reqiiirements imposed on  the itpparatris arc dc- 
scribed, the specific tlesign needs which derived from the 
reqiiiremciit,s itre listed and lhe classes of eqiiipment chosen 
to fill t,hese necds are discussed. Tho devclopment, t,esting 
and opcra1,ional w e  of the grolind reconstruction olcolroiiics, 
recortliiig camera, photcigritphic film processor and quality 
cvdiial.ion vicww are described, arid procediires for handliiig 
of Iargc quantities of pholographic dat,a t,hroiigh LL photo 
processing ceri ber itre outlined. The reassembly print,er 
locat,cd at, the processing center is ahio disciissed, and vctrioas 
illustrat.ions showing apparat~~s, work areas and saniplcs o f  
the filial photographic p r o d ~ ~ c t  from I~u ia r  Orbi lds  I m d  
TI are shown. 

Film Processor-Dryer for Lunar Orbiter Photo System 
J. J. MEYERS, D. ENDTER and R. F. LIMOGES, Apparatus 

and Optical Div., Eastman Kodak Co., Rochester. N.Y. 
TTigh-quality processing and drying of photosensitive film, 
completely unattended in deep space and in a zero gravity 
environment, present a number of unique problems. A 
Bimat Film Processing System was select,ed as the best 
method for meeting the processing needs of Lunar Orbiter. 
This system is basically H solventdiffusion transfer process 
in which the processing chemicals, including moisture, are 
carried i n  a thin hydrophilic layer which is coated on an 
Estar Film Base support material. This layer is brought into 
intimnlc contnct with the exposed photosensitive film a t  
which time processing takes place. In order to maintain a 
consistent and high level of processing quality, the eiiviron- 
mcnt control system for the entire Photo System had to be 
carefully designed. The concept arid operational details of 
this processor-dryer system are described. 

CONCURRENT SESSION 
2:30 PRODUCTION PRACTICES II 

Seminar on Lighting Techniques 
CHARLES NEENAN, Charles Neenan Assoc.. Bridgewater, 

(at NBC) 

Conn. 

WEDNESDAY MORN I NG-APRI L 19 
9:00 E UIPMENT PAPERS AND 

D ! MONSTRATIONS 
Precision Tuning-Fork Controlled DC Motor for Arri 

16BL, Arri 16s and Arri 35 (Paper) 
VICTOR JAMES, Arriflex Corp. of America, Woodside, N.Y. 

Xenon Light Sources for Slides and Motion-Picture 
Projection (Demonstration) 

MAYNARD ACKERMAN, Christie Electric Corp., Los Angeles 

New Phase Comparator Motors for Cordless Sync 

J. P. CARSON, Eclair Corp. of America, Los Angeles 

An Automatic Thermal Unit to Handle Bleach (Paper) 
J. 0. EWING, Frigidheat Industries, Nashville, Tenn. 

Carena 8S8 Dual Sound Projector for 8mm/Super 8 
with Sound on Sound; Kinoptik 9mm f/1.5 Apo- 
chromat ; FI-Cord 300 Portable Dictating Machine ; 
Astrolux High-Intensity Lights (Paper) 

(Paper) 

YVONNE BRANDES, Karl Heitz, Inc., New York 

Type 4091 2000-watt Molequartz Mighty Mole ; Type 
4081 1000-watt Molequartz Mickey-Mole ; Type 
2271 1000-watt Molepar ;Type 5511 3250-watt Mole 
Fay (Demonstration) 

M. A. HANKINS, Mole Richardson Co., Hollywood, Calif. 

Model 224 Athena Analytical Sound Projector (Demon- 

R. H. LAWRENCE, L-W Photo Inc., Van Nuys, Calif. 

New Lowell Quartz Lighting System (Demonstration) 
ROSS LOWELL, Lowel-Light Photo Engineering Co., New York 

New Line of Quartz-Iodine Studio Luminaires Adapt- 
able From 3200 K to 3000 K and Vice Versa 
(Demonstration) 

stration) 

HERBERT R. MORE, Kliegl Bros., Long Island City, N.Y. 

Erlson Recorder-Reproducer (Demonstration) 
LOREN .L. RYDER, Ryder Magnetic Sales Corp.. Hollywood, 

S.O.S. Hi-Speed Film Striper (Paper) 
C. HENDERSON HEAL, S.O.S. Photo-Cine-Optics. Inc., New 

Calif. 

York 

252 March 1967 Journal of the SMPTE Volume 76 



6624 ROMAINE ST., HOLLYWOOD, CALIF 90038/1-10 9-7221 
Ir'ODEIL'T U. GOODWIN, prrsidunl .IOSEI'II I). KELI,Y,  oicr-prrsitlenl 
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WEDNESDAY AFTERNOON Mission Control Center Houston (MCCH) Television 
CONCURRENT SESSIONS 
2:30 SPACE TECHNOLOGY II 

Hasselblad Slides of Space Rendezvous 

Vidicons for Space Applications 
R. E. HOFFMAN, Radio Corp. of America, Lancaster, Pa. 

The application of television to the space program has pre- 
sented new problems to the designers of tubes, circuitry 
and components. The vidicon has become an important 
device for translating spatial information into a time vary- 
ing signal which can be transmitted to distant receivers for 
reassembly into detailed pictures or can be used immediately 
for guidance systems. Of prime importance to the sys- 
tems designer is the light-weight, compact-size and low- 
power requirements which characterize the present genera- 
tion of tubes. The characteristics of various vidicons and 
their relation to the needs of space programs such as Tiros, 
Nimbus, Ranger and Walleye are discussed along with 
Rpecittl pharacteristics which are being built into tubes for 
future programs of missile guidance, Mars exploration and a 
radioastronomy satellite. Power requirements, storage and 
signal capabilities, size and weight and special performance 
on various types of vidicons are also presented. 

Development of a Secondary Electron Conduction 
(SEC) Camera Tube for Space Application 

R. A. WHITE, H. 9. WILCOX and G. W. GOETZE, Westing- 
house Electric Corp.. Elmira, N.Y. 
Making use of the SEC effect, a camera tube for a hand-held 
camera for the lunar mission, Project Apollo, has been de- 
veloped. The lunar camera tube project was unique for the 
electrical parameters dictated by mission requirements, the 
special environmental situations and the high order of relia- 
bility demanded. Because the bandwidth of the transmission 
link was limited to 250 kc and no on-board scan-conversion 
or data storage was allowed, the tube had to have an ade- 
quate signal-to-noise ratio using the scan parameters of 320 
lines a t  10 framesls (no interlace). During the course of the 
program, a high-resolution, sensor-limited mode of operation 
raised the signal level required beyond the capability of the 
early tubes. A high storage capacity target was developed to 
solve this problem. In  the environmental area, the solutions 
of two special problems are described. Manufacturing 
difficulties were multiplied by the necessity to run con- 
current research and development programs in order to 
telescope time. Many of the advances made during this 
project are directly applicable to commercial SEC tubes as 
they become more important during the next few years. 

Scan Converter for Apollo Television 
HAROLD E. TEPOEL, NASA, Manned Spacecraft Center, 

Houston, Texas 
The purpose of the Apollo television system1 s to provide 
real time television coverage of the Apollo earth orbit and 
Apollo lunar missions. Due to limited spacecraft transmis- 
sion bandwidth, two nonstandard scanning formats were 
chosen to provide reasonable motion rendition in one format 
and high resolution stills in the other format. These non- 
standard or slow-scan formats must be scan-converted to 
the Electronics Industries Association (EIA) format before 
they can be displayed in real time at the Mission Control 
Center, or be transmitted to the public. Existing scan con- 
version techniques which were available to NASA at the 
beginning of the program presented problems. The tech- 
niqiie implement,cd by NASA performs time base conver- 
sion to the EIA format with a destructive readout storage 
device and performs flicker correction with a magnetic disc. 
The time base conversion is implemented with a slow-scan 
monitor and a standard EIA camera. The slow-scan informa- 
tion is optically stored on the vidicon target in the camera. 
The system design is described and the problem areas which 
require further development are discussed. 
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System 
JOSEPH F. FISHER, Philco-Ford Corp., Willow Grove, Pa. 

Simulators for Lunar Mobile Missions 
JOEL SCHACHTER, Grumman Aircraft Engineering Corp., 

Bethpage, L.I. 
A simulator for use in studying problems of remote control 
of a lunar roving vehicle was constructed in 1961 by adding 
a hydraulic control system to u jeep’s steering mechanism. 
This permitted the modified jeep to be remotely-controlled 
by an operator located a t  a distance from the test site. The 
driver viewed a monitor picture from a T V  camera mounted 
on the jeep. Commands were via a 2.5-8 time delay. Con- 
trollability was investigated with various systems, camera 
requirements and driving performance limits, such as maxi- 
mum safe speeds for difficult terrain conditions. In  1963, an 
indoor Fixed BaYe Simulator was constructed; it consisted 
of a reduced-scale sculptured replica of portions of the luna 
terrain afiixed to an endless belt and included a TV reeeive- 
transmit-project system and a two-man roving vehicle 
cockpit mockiip mom ted on a Rervo-controlled hydraulic 
platform. The cockpit’s responses to minor terrain rough- 
ness and vehicle dynamics were supplied by computer. 
Craters and plateaus were scaled in diameter and depth 
from Ranger photo% Albedo and barkscattering charac- 
teristics produced by the Sun’s rays on the Moon were simu- 
lated. Findings from the studies fostered development and 
construction of u Mobile Base Simulator. Thus, Earth-based 
simulation has served in progressively perfecting a roving 
lunar vehicle which will have the capability to perform its 
ultimate task. 

The ESSA Satellite-A New Role for Tiros 
L. KRAWITZ and R. HOEDEMAKER, Radio Corp. of America, 

Princeton, N.J. 
The Environmental Science Service Administration (ESSA), 
of the Ilept. of Commerce, has initiated an interim opera- 
tional system, the Tiros Operational Satellite (TOS) Sys- 
tem. A separate spacecraft was designed for each of two 
segments of the mission. The APTS-TOS spacecraft which 
provides direct real time TV readout to over 80 stations in 
30 cowl tries carries two Automatic Picture-Taking (APT) 
cameras, one of which is redundant. A total of eight pictures 
is normally taken during each revolution, providing coverage 
for the entire illuminated portion of the orbit tract. The 
AVCS-TOS spacecraft which provides central readout of 
global cloud-cover observation carries two cameras and two 
tape recorders. Either camera can be used with either tape 
recorder to accomplish the global cloud-surveillance mis- 
sion. The camera takes a total of 12 pictures during each 
revolution. Each picture is scanned off the vidicon, recorded 
on the magnetic tape recorder, and played back when the 
satellite is in view of the Command and Data Acquisition 
station. The AVCS-TO8 spacecraft also carries a heat-bal- 
ance radiometer subsystem which includes sensors, elec- 
tronics and a tape recorder. The major impact on meteor- 
ology of the TOS system is the continuous reliable global 
coverage provided. 

CONCURRENT SESSION 
1:30 SOUND I 

Sound Recording-Past, Present and Future 
HAZARD E. REEVES, Reeves Broadcasting Corp., New York 

The Measurement of Loudness Level 
B. B. BAUER, E. L. TORICK and A. J. ROSENHECK, CBS 

Laboratories, Stamford, Conn. 
A fundamental study of loudness has been made from 
which several results already have emerged. A new set of 
equal-loudness contours has been obtained using octave 
bands of “pink” noise in a simulated living-room environ- 
ment. These contours differ radically from the previous con- 
tours. Forward vs. backward inhibition tests were per- 
formed, from which a new summation function waa de- 
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UNIQUE, REVOLUTIONARY FEATURES OF THIS NEW 
CARTRlDGElLOAD, AUTOMATIC MOTION PICTURE 
SOUND PROJECTOR ARE UNSURPASSED! 

b Big Picture.. .9” x 1 2  Screen (108 sq. in.). 
b Brilliant Image in any lighted room. 
b Full Range.. . Quality Sound. 
b Truly Portable.. . only 12 Ibs. 
b Ultra Compact.. .11” high, closed; 21” open. 
b No Film Handling.. . All-Automatic. 
b Cool-Burning, long l i f e ,  Quartz Iodine lamp. 
b Quiet, Dependable, TroubleFree Performance. 
b Super 8 Film Format. 
b Sensibly Priced! 
Only a demonstration can reveal how utterly simple it is to operate the 
JAYARK Super/8 . . .  how its space age engineering and patented design 
ensure years of reliable performance and provide permanent stability of sound 
and picture under all operating conditions. 2 to 26 minutes cartridge capacity. 
Will play continuously, intermittently, or stop automatically at f i lm end. Sold 
or leased with one year service warranty. 

U S .  Patents 3,271,095/3,284,155 
I 

EASIEST TO OPERATE. . EASIEST TO CARRY. EASIEST TO BUY 
THE IDEAL AUDIO-VISUAL AID FOR INDUSTRY & EDUCATION 
The JAYARK Super/8’s superior advantages are indeed un- 
precedented. It has limitless uses at every level of industry, 
business, education, health care, science and government. 
Perfect for in-plant and schoolroom instruction. Plays vital 
role in sales, public relations, and sales promotion. Works 
unattended in store windows, on counters, at exhibits. Pro- 
vides best possible fi lm presentation; longer film life. ... 
Ask for full details! 

- ) D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

Jayark Instruments Corporation \ 

Please send full particulars: I 
I I 

I I 

10 East 49th St., New York. N. Y. 10017 

1 Company 
I 

I 
I 

1 Name.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

1 Title . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
I I 

t I JAYARK INSTRUMENTS CORPORATION I *ddress I 
I 

. . . . . . .  I State ZIP. 10 EAST 49th STREET, NEW YORK, N. Y. 10017 
0 1967 by Jayark Instruments Corp. 

(212) 751-3232 I 
\ City 
~ 1 1 1 1 1 1 1 D 1 1 1 1 1 1 1 1 1 1 1 ~ ~  
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diic:cd. 4 new diiratioii vs. Ii~iidiies~ 1cvc:l fiirictioii WBS oh- 
hiiicd for octave hnnds raiiging i n  frequcnc:y from 1% IIz 
to 8 kHz. These data arc being incorporated i n  an instru- 
ment for incasuring sensory loudness level. 

phones and Loudspeakers 
Determining the Polarity in Electrical Circuits, Micro- 

STEPHEN F. TEMMER, Gotham Audio Corp., New York 

Random-Access 8mm Automatic Projector With Mag- 
netic Sound 

L15k; H. SCHANK, Fairchild Industrial Products, Plainview, L.I., 
and HENRY SCHWARTZ, Colorsonics, New York 
Afkr three years of development, a multiple-select, random- 
ac~css  X i n m  sound projector rising inserted endless loop 
c-zirt.ritiges hm bccn iii trodriced. The bmic film transport i n  
1.liix dcvice was derived from the Mark IV/V 8mm xoiuid- 
ailtomatic sound projectors. Up to 26 four-minute cnlbridges 
are availahle for random selection by means of coin or remotc 
selection devices. The design theory and operation of  t.he 
equipment are discussed along with the snliitioiis of tho 
t.echnica1 difliciilties encoiuil.ered. Data presentring experi- 
ciiccd life and performance characterislies we  also preset) ted. 

Magnetic Sound Transfer Onto Staggered Sync Quad 
8mm Prints 

Mamaroneck, N.Y. 

Optical Sound Recording With a Silicon Carbide Elec- 
troluminescent Diode 

A. S. MILLER, P. L. VITKUS and D. BUMILLER, Norton Ex- 
ploratory Research Div., National Research Corp., Cam- 
bridge, Mass. 
A system for tho optical recording of sound using t,he light 
from a silicon carbide elcctrolumiriescent diode is descrihetl. 
Ordinary films hi i ch  as I’lris X Rcvorml or Kodachrome I1 A 
were wed wilh no special processing. The soundtrack was 
dye or  silver track according to t,he use of color or hlack-aid- 
whik film. St,airdard projectors with ordinary exciter lamps, 
slit and detector systems were used. During recording, t.hc 
diode was held i l l  c h e  proximi1,y to (,he film and reqiiircd 1 1 0  

iiiterveriing optics. Ditrde operating ciurrcnts ~ n d  voltagcx 
were modest. Frequency response of 100 to 6000 IIz have 
been ot)t,aiiicd with cyiiilizatiori on 16mm filni; this wit6 
primarily limited by diode dimensions. The diode itself 
imposes a limit of 50 KMz. The light is yellow arid is pro- 
tiiiced hy a forward biased pn j i incLioi i  which was ahnut. 1 hy 
2 nim for 16mm recording. The recording has vtrriablc 
tlcnsity. The operating point for black-and-white film is at, 
lo%, t,ransmission and a(. 70% transmission for color film at, 
!I000 A. Signal-to-noise ratio is aborit 30 L o  40 dB for black- 
and-white film and about, 20 dB for color film. Noise is 
mostly film noise. 

F. SCHOELKOPF and E. SCHULLER, Cine Magnetics, 

A New Concept of All-Transistor Optical Sound Sys- 

LAWRENCE W. DAVEE, Century Projector Corp., New York 
tems 

The advanlsges or disadvsntnges of Lransist,ors vs. vacin~ni 
tubes for use witjh amplification systems for mobion-picture 
thcatm soiind reproduction have been discussed. There are 
currently thousands of 1.riinsistor applications for all types 
of amplifii.ation, siich as iii microphones, pre-amps, photo 
pickup, main amplifiers, powcr amplifiers, monilm ampli- 
fiers and t.apc rovorders. The system descrihcd is the first of 
ti series of theater sound systcms designed to improve t,he 
qiia1it.y of reprodiic:t.ion and a t  the samc time eliminitting 
the hazards of field inst,allal.ion. The system hegins with the 
I’hot,o-Ficld EITect, Trarisirjtor, which is prohahly the finest 
optical sound pickup dcvice ever developed. It is more sensi- 
tive and has a greater signal-to-noiso ra1,io than any other 
trtuislator. By using a Phol.o-%icld Effert Transistor, it is 
possihlc to reproduce the full range of  hearing. The funda- 
mental opticitl reproducing systcrn o f  this model is discussed. 

WEDNESDAY EVENING 
6:45 COCKTAIL PARTY, BANQUET AND DANCE 

THURSDAY MORNING-APRIL 20 
CONCURRENT SESSIONS 
9:00 TELEVISION I 

Some Problems of Color Pickup Tubes 
WALTER E. TURK, Light Conversion Devices Div., English 

Electric Valve Co., Ltd., Chelmsford, Essex. England 
Monochrome television cameras demand merely an electrical 
oiitput, which is correctly lime dependent, from the pickup 
tiihc. For mull,i-tiihe color camcras it is essential that the 
ciiit,piil. from three or four tubes be exactly the same hoth in 
chriracter and time relatrimship. There are areas in which 
sirnil:iritjy is particularly essential, and certain components 
of (,he pickup tube are especially important for good color 
reproduct.ion. These are discussed and mention is also made 
of the preferred featmea of an ideal color pickup tribe with 
referelice to those currently available. Operational aspects of 
varioiis pickup tubes are discussed. Those aspects o f  cameras 
which are dependent on, or dct.ermined by, the pickup tube 
arc introduced and some opinions given as to the preferred 
design. The deficiencies of ciirrent tubes are outlined relative 
1,o their possible remedy in those a t  present in  the research 
stage. 

New Family of Camera Tubes for Color Broadcasting 
1). H. COOPER, Radio Corp. of America, Lancaster, Pa. 

Changing from black-and-white to color television put an 
increased demand on cameras and tubes to produce high- 
qrialil,y c:olor pictures in a wide range of applications. A new 
frtinily of image orthicwris designed to meet color broadcast- 
ing rcqiiirements providcs eiihanced performaiice by the 
IISC of a new hi-alkali type of photocathode, redesigned 
scatlining and image sections and an electronically conduct- 
iiig, long-life 1,arget. IIigher hluc and green response than 
the 1,raditionaI 910 phot,osiirfsc.e results in increased camera 
seiisitivity and signal-to-noise rat,io, and avoids the necd 
for a speciitl blue channel t.ube. The photocathode is also 
completely compatible wit,h the electronically conducting 
twget, and other actfive tube surfaces, resulting in prolonged 
t.iit)e lifc! with stable performaiice. Electron-optical aberra- 
h i i s  are reduced and the tube-to-tube geometric charac- 

ics are esseiitially identical, great,ly facilitating regis- 
trtttion, matching and tracking. 

A New Camera Tube With a Diode Array Target 
M. H. CROWELL, T. M. BUCK, E. F. LABUDA and J. V. 

DALTON, Bell Telephone Laboratories, Murray Hill, N.J. 

A Television Display Using Acoustic Deflection and 
Modulation of Coherent Light 

A. KORPEL, R. ADLER, P. DESMARES and W. WATSON, 
Zenith Radio Corp., Chicago 
Hragg reflection of laser light by ultrsonic waves in water 
produces the horizontal deflection in  a television display. 
The ultrasonic waves are frequency-modulated with a saw- 
tooth funclion. Deflection anglcs are small but there are 200 
resolvable positions; a wide optical aperture is used, leading 
to a small spot size. Conveiitional optical magnification 
follows the horizontal dcflection, rendering a 3-MHz video 
signal visible on the screen. Bragg reflection requires the 
amustic wtrve front to be symmetrical with respect to the 
inrident and diffracted light rays. Thus, as the Bragg angle 
is altered, thc acoustic wave front should rotate, and this is 
accomplished by a phascd array of transducer strips. Broad- 
band electrical and acoustical matching techniques make it 
possible to diffract all the incident light with about one watt 
of cloctrical input. A second acoustic ditrraction cell in- 
t.eiisity-modulat,es l.hc light. The laser beam traversing the 
cell is made wide enough to ciicompass several picturc ele- 
ments, all traveling across the beam a t  sound velocity; their 
apparent mot,ion is stopped by the horizontal deflect.ion 
systmn. Experimental results agree well with theory with 
regard tto the operation of t,he phased array, power needed 
t,o drive the diffraction cell and optical resolution obtained. 
A report, on this work appears in Applied Optics/Proceed- 
irigs IEEE for October 1966. 
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GREAT THINGS ARE DEVELOPING AT 

1 ' ;;,, ., , 2 4 5  WEST 5 5  STREET, NEW YORK, N.Y. 10019 / PL 7 -4580  I t  
I N  CANADA ASSOCIATED SCREEN INDUSTRIES. LTD , 2000 NDRTHCLlffE AVE., MONTREAL 



System Design of Color Television Facilities 
YUTAKA ITO, Tokyo Broadcasting System, he., Tokyo 

Japan 
The recent) sharp increase in the number of color television 
receivers in Japan has influenced the fulfillment of a set of 
design targets set in 1962 for conversion to color. It was 
necessary to redesign the facilities of the Tokyo Broadcast- 
ing System thoroughly for color, with new equipment such 
as the sync pulse gencrator, pulse and video distribution 
amplifiers, stabilizing amplifier, pulse and video delay lines, 
cable equalizers and FPU microwave links. There were 
eight parameLers chosen for this new equipment which are 
described. 

Television Studio Video Switching System Design for 
Control and Operating Simplification 

K. BLAIR BENSON, CBS Television Network, New York, N.Y. 
The video system described permits a simplification in 
operational control of television studio program switching 
indiscriminately accepting input signals which are either 
synchronous or non-synchronous with the local studio syn- 
chronizing pulses. Changes in signal paths and processing 
required by different forms of input signals are made auto- 
matically and essentially instantaneously, thus eliminating 
a manual operating function and possible utrwanted inter- 
ruptions of the video and synchronizing signals. In  addition, 
sub-switching of input circuits is provided in  order to reduce 
the number of switcher input circuits required and cumber- 
some manual patching operations. 

Performance 
Improvements in Color Television Studio Video System 

FRANK DAVIDOFF. CBS Television Network, New York 
Modern color television signal sources such a.3 Plumbicon 
live cameras, 4V film cameras and high-band video-tape 
machines provide very high quality inputs to today’s color 
broadcast studios. The studios themselves have become quite 
complex to satisfy the needs of television program producers. 
For example, studios in the CBS Broadcast Center in New 
York contain three cascaded video fader and/or special 
effect generator units to satisfy unusual production situa- 
tions. Llepending on the particular path throiigh the studio, 
a video signal will normally pass through at least seven and 
as many as fifteen different amplifiers. Also the studio must 
prescnt the same electrical length to the color subcarrier 
regardless of the path taken by the signal. A most serious 
problem has been a dip or saddle in the amplitude frequency 
response between 1 and 4.2 MI-Iz; an01 hrr problem has been 
a mid-frequency (15.7 KHz) smear. After discussion of cures 
for these and other problems, there are described special 
techniques developed to maks amplitude frequency response 
measurements to betlcr than 0.05 dB and to detect mid- 
frequency smears in the order of one millivolt peak-to-peak 
amplitude. 

Design of Components and System for High-Reliability 
Color Television 

T. KITAICOJI, Y. WATANABE and Y. ITO, Tokyo Broadcast- 
ing System and T. KATSUTA, T. IMAI, K. SAITOH and 
J. HIRATE, Nippon Electric Co., Ltd., Tokyo, Japan 
The performance requirements and the specifications to 
meet them are considered for each eqaipment and for the 
entire system from the studio, then the studio-transmitter 
link to the transmitter. These specilicatioris applied to 
typical equipments have made a high level of quality and 
reliability of broadcasting a t  the Tokyo Broadcast Station 
and at other stations in Japan. 

CONCURRENT SESSION 
9:00 SOUND II 

Print-Through Characteristics of Magnetic Tapes 
MARIA A. CURRY, Agfa-Gevaert, Inc., Teterboro, N.J. 

The intensity of prinbthrough is influenced by a number of 
fsctors: time, temperature, ac fields, physical dimensions of 
tnpc and the nature of the magnetic particle. Various param- 

eters concerning the production process of the magnetic par- 
ticles are examined, for the benefit of improving print- 
through of tapes. Almost equal values of prinbthrough are 
found on coatings with orientation lengthwise, crosswise or 
without. The measures for general improvement also influ- 
ence favorably the prinbthrough’s function of time when 
tape is stored. On tapes of present production with 0.5- 
micron acicular ferric oxide the function of time is 0.5 dB; 
e.g., prinbthrough of 60 dB measured after 24 hours will 
decrease to 56 dB after one year and to 52.5 dB after a 
hundred years. 

Advanced Techniques in Magnetic Recording 
MARVIN CAMRAS, IIT Research Institute, Chicago 

High-performance instrumentation, video, space and master 
recorders already show features that will be commonplace a 
few years from now. In  broadcasting, video frequencies of 10 
MNs are recorded with excellent signal-to-noise ratio by 
side-scan quadriplex recorders, and this equipment has been 
modified for data recording. The speed of recording and 
width of tape have been greatly reduced in slant scan re- 
corders. Magnetic disc video has been developed for limited 
time recordings, with slow-motion and stop-motion features 
for instant replay of sports events and for demonstration of 
color TV slides. In  master audio recording, the emphasis is 
on reaching the ultimate in signal-to-noise ratios and low 
flutter content. Latest techniques involve simultaneous re- 
cording on a high level and a low level track, wide tracks, 
high bias frequencies and special heads. On trial now is 
teaching by individual machines and by large systems with 
various methods for student program choice. Wide band 
instrumentation recorders capable of recording an RF spec- 
trum equal to the entire AM broadcast band are the proving 
grounds for more advanced recording techniques. 

Recent Developments of Ultra-High-speed Magnetic 

D. P. GREGG and IT. 0. JOHNSON, Gauss Electrophysics, he.. 
Tape and Film Duplication 

Santa Monica, Calif. 

New Horizons for Sound Synchronization 
LOREN L. RYDER, Ryder Sound Services, he., Hollywood, 

Calif. 
During 1966 the Unilock esttiblished its capability for 
starting arid synchronizing tape wilh sprockebdriven film. 
The Swiss Broadcasting Co. developed a system for syn- 
chronizing audio tapes, motion-picture film and video tapes 
having different frame rates, different line structures and 
different power frequencies. Erlson introduced a new direct 
servo drive for interlocking picture and sound in projection, 
editing and dubbing, as well as productiou shooting. 
Crystal timers have been used for production synchroniza- 
tion. These eqriipments are already being used for dual-film 
projection of both tape and sprocketed film with nonsyn- 
ohranoilsly driven projectors. With existing equipments, 
some editorial work already has been done with audio tape, 
video t,ape and sprocket-driven picture film. The technical 
features of the systems and their rapabilities and limitations 
are described. 

An Innovational Recording Studio Console With 
Motion-Picture and Broadcasting Applications 

OLIVER BERLINER, Soundesign Engineers, Beverley Hills, 
Calif. 
The recording studio mixing consoles in use today too often 
have deficiencies resulting from the way they have been 
evolved. Rest suited to specify the features and components 
required is the irtdependwt producer of recording sessions 
who uses the facilities made available by various firms. He 
has often heen compelled to adapt his artistic requirements 
to the studios’ technical limitations. The single studio con- 
sole described here has an array of features and conveniences 
designed to meet economically the needs of the producer, 
audio operator and the studio owner. While designed pri- 
marily for disc recording studio operation, this mixing con- 
sole offers many features of interest in motion-picture re- 
recording and stereo-broadcasting applications. The console 
is designed for four-channel operation. 
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SOUND S E N S E w H w  

Gain 
Frequency Response 

Output level 
Input Level 

Signal to Noise 
Compression Ratio 

Limit Range 

Attack Time 
Decay Time 

OdB + 0.5dB (wi th no compression). 

+0.2dB to -0.5dB. 60  CIS to 8 kc/s. 
(in all compression and limiting conditions) 
i -24dBm maximum. 
I 24dBm maximum. 

Greater than 60dB. 
1 :1,2:1,3:1, 5:l,switched 
The linear position is provided for setting up. 
For an increase of input level of 20dB above the threshold, 
output level increase: less than 1dB. 
Compression : Less than 0.5 ms. Limiting : 1 ms. hO.6 ms. 
Switchable 100 ms., 200 ms.. 400 ms., 800 ms., 
1600 ms., 3200 ms. 

- 1  0 . 5 d B t o - l d B , 3 0 ~ / ~ t o l 5  kc/S. 
Threshold Level 

Distortion 

Input Impedance 
Output Impedance 

Isolation Input 
Isolation Output 

Temperature Range 
Supply requirements 

Control calibrated in 2dB steps. 
Compression -24dBm to +16dBm. 
Limiting -1 6dBm to  -1-24dBm ( +8dBm relative to 
indicated threshold level). 
With 600 ohm load, less than 1 %measured at 30 CIS, 1 kc ls  
and 8 kcls. 
1 0  k ohms + 10% -j 3.k ohms at 30  CIS. 1 kcls, 8 kc/s. 
Less than 50  -Lj 7.5 ohms at 30 CIS, 1 kcls. 8 kc/s. 
Greater than 50 dB. 
Greater than 50 dB. 
-1O'C to I 55°C (Ambient Operating). 
11 OV 60Hz. 
Rack or case mounting. 

PYE TVT LIMITED ColdhamsLane Cambridge - England 
Phone: Cambrldge 45115 Telex 81103 
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New Television Audio Consoles 
HENRY KROCHMAL, NHC, New York 

THURSDAY AFTERNOON 
CONCURRENT SESSIONS 
1:30 TELEVISION II 

A Regenerated Sideband Demodulator for Television 
J. K. MACDONALD and J. Y. ROY, Canadian Broadcasting 

Corp., Montreal, Canada 
A vest igial sideband sysl,cni nf t ritiisni 
visioii has phase aid  qriadritt,iiro distm 

isrd by iionlincnrity of t.he pliitsc vs. 
ic: of t,ha system; qiindral,iirc? distor- 

1 i o i i  is c-aiised by t,hc lmnsniission o f  sitlclirriids which :ire not, 
synirnet rical aboiit t,lie ritrricr. The iioiilincnrity of t,hc 
phwe ch:ir:tcl.crisl.ia is partic*iibrly trouldesomc a(, fre- 
qiieiic-ics iicar the pict,iirc cwrier where moz;!. of t.he eiiergy is 
c-oiicwit,r:tted. AI, presetit, tec:hniqiics exist, for eqiialixiiig for 
phase dis1,ortioii or its dcrivrttive envelopr do1a.y dist,ortioii 
: i t ,  video freqricncios, h i t ,  these arc only pi~rti:tIly rfrecl ivc 
11ec::tiixe t.herc i s  quadrahiro dis torhn  sidl preseiit,. If il, 
wcre possible t,o rwreate the missing sidebands from I,ho 
exist,ing sidel)aiids, a doiihlo sidehand signal wiiiild hc> lwe- 
seiited t,o the det,cc:tor and q i i  ra(>ilre dist.orfioii wciiilil tie 
climinated. Also, by adding ex ng a d  rt:goiirr:rt mi sigiiitls 
in siirh a way h t  their respec- e pictiire rwricrs arc not  i i i  

phase, a very siil)st,aiit,i:il improvcnieri(~ i i i  t.hr liiietwit y o f  
t,he phase vs. freqricnry of t.he overall sy+lcm iiic*liidiiig the 
transmitier r ~ i i  be effected, and waveform dist.nrt ions tire 
prac-hally climiiiiil,etl. A hrief m:it8hemat i c d  >tii:i,I.vsis of the 
dist,ortions iii i,hc vcsl igiitl sitlchrtiid sy:itrrn riiid a tlescbrip- 
l.ioii of the appitraliis :wc givcii, with p111iti~gr:iplis t i)  show 
t.hc possihlc resiilts. 

High Quality Film Recording for Black-and-white and 
Color TV and a Color Telecasting System Using 
Monochrome Films 

SHUICHI SHIMOZU. Japan Broadcasting Corp., Tokyo, Japan 
Very high qriali1.y pivt,iires have hccn ol)t,ained from im- 
provcmenl,s of  n. film, a kinesc:ope, :t gamma coiilrol c-irc:iiiL 
itnd other parts of the syst.cni. The c*olor fi111i rcrortlcr hrls 
hceri designed with l ,hrce  kinescopes e:wh of w1iic.h meets 
iiidividiial reqiiirerneii1.s i n  t)right,ticss :tiid spertriirn; aiid a 
color reversitl film of high sensit ivit,y is iiscd. Color  t,ele- 
casting is dons with coiivent,ional nii~iiovlir~irne films and 
developing prorcssors wil,h :t system whirh has a speri:iI 
filler i i i  op(.ical paris o f  shootiiig citnirrits niitl iti i  atldilioiiril 
circuit, in  t,hc i i i i i t i i ) (~ l i t ,o i i i ( !  vidicon (*r~tn(:rrr for get t iiig NTSC 
xignsls. 

Improved Signal Processing Techniques for Color TV 

It. H. McMANN, JR., and A. A. COLDBERG, CBS Labora- 
tories, Stamford, Conn. 
A new terhtiiqiie for vcr(icd :tpert,iire eqiia1ixii)g pcrniils 
hot h verl,ii!:tl anti horixoiil,itl cqiinlixittioii of ii,ii enrodetl 
NTHC sigiiitl wil.hoilt, (he geiieritt.iori of I~litc~k-itiiil-whi~.c 
overshoots I t i d  wit.hoiit, 1 he iiw o f  rlippers ii i  t hc mitin 
signal pa1.h. A phaiitoiti i*hrrtiiiel is iised l,o grcalljr inipriivc 
the long k r i i i  drift rh:tr:tc:teris(,ic.s of (.lie ccliittlixc*r. Level 
dcpeiidenl. eqiialiaat.ioii rtiid criqmiiiig are alsi) rniployed 
t,o pcrmil a mrsimiim of eqii:ilixrttion witt i  :I tiiiiiiniiim iii1i.o- 
diirtion of iioisc. A conipttiiioii rn:tskiiig itniplitier ciiiploys 
low-pass fillers i i i  6hc maskilig c~hniincl hi prrrnit~ optirniini 
live i*rtnicr i i ,  pre-ganiimt niitslting wit,hotIL t,he ititrodii(ot,inii 
of iioise. When used toyet,lier, t,hcse two i ini ls  proiliice ir 
st.art.iiig siil~jcc~tive improvemcri~ oti t,hc l)ro:rilc:ist, color 
signal. 

Broadcasting 

T V  Networking Satellite System 
SAMUEL CUBIN, Radio Corp. of America, Princeton, N.J. 

Siiice program distrihiitioii costs are a major item in the 
operaling hiidgets of T V  Iiel.works, a st,iidy has heen made 
l,o determine bhe feitsibilily aiicl ecoiiornics of iisirig earth 
s:tlcllit,es for this purpose. The design of the system was 
c~ornplioalcd, but it, was clear from the oritset that the syn- 
rhrnnoiis stationary s:tt,ellito would lead to lower cost ground 
rttc.eiviiig terminals. Freqiieiicy Inodulation was to be used 
I)trc*rtnse o f  t.hc relative ease of developing the high sigiisl-to- 
iiiiise ratios rcqiiired for hroadcast. relay. Import,ant qiios- 
I iciiis reqiiiriiig rcsoliition wore c-hoice of carrier freqiiency 
:tiid frcqiietiry plan, amoiirit of RF power to be radiated by 
I hc satellil,c, Ohc spac,e-boriic lrarispontler design to haiidle a 
tiiril~iplivit~y of prograins, s:ttrlli(,c spacecraft. arid groiiiid 
tcwiiinal rlcsigiis :tnd mclhods of obt,aining freedom from 
syslcrn oitt,agcs. The foiir-iirt work system, which was most 
economical, is ciescribcd. The need for the reqiiired high 
tlogree of reliahility o r  nvaila1)ility of commiinicat.iona of 
O.!)!J!I was met by I.he dosigii of a satellite wi1,h redundant 
subsystems. 

CBS Slow-Motion Video Disc Recorder-Reproducer 
ARTHIJR KAlSER and ADRIAN B. ETTLINGER, CBS Labora- 

Causes and Effects of Velocity Errors in the Interchange 

NlKOLAI LASAREV, Ampex Corp., Redwood City, Calif. 

tories, Stamford, Conn. 

of Color Videotape Recordings 

CBS Color Television Mobile Units 
HERNARD KLIHANER and ROBERT ZAGOREN, CBS, New 

York 

New Color Mobile Unit and Application in the Field 
ALLEN A. WALSH. NBC. New York 

CONCURRENT SESSION 
1:30 INSTRUMENTATION, HIGH-SPEED 

PHOTOGRAPHY AND SPACE TECHNOLOGY 

Use 

J. G 

of High-speed Photography in Research in the 
Netherlands 
. A. DE GRAAF. Central Technical Institute T.N.O., Delft, 
Netherlands 
I )evelopmerits of high-speed photography iii the Nether- 
l~ i ids  are siirveyed with reference to the orgniiizntioii o f  the 
workers arl,ive in this field and work doiic i i i  the 1:tsI. few 
ycnrs. l'articiilar atteiition is given to the invcsligat,ions 
oitrried mil, by tho TTigh-Speed PhologrrLphy He( 
Cciit,riil 'I'eohriical Iiistitjiit,e T.N.O. 1)iapoaitives aiitl a film 
shijw t.he resrill,s of research on hriI,tlc fracture, explosive 
forrniiig, inecliritl ttpplicvi(.ions (cardioloKy), comhiistion re- 
seai,c,h, t.rafic stLfr?ty rese:trrh aiid other applications. Special 
;i,lleiit,iou is paid 1.0 c!hoosiiig the right combination of opticatl 
system and high-speed citmera, dcpcndirig on the prohlom 
iiiider st~iidy. 

An Articulated Optical Pickup for Scale Model Simula- 

PAUL T. KAESTNER, Photomechanisms, h e . ,  Huntington 
Station, L.I. 
AII  optical pickup t,hai. provides pitch, roll and yaw t i d o t i s  
t hroiigh t,hc iisc of iiit,egriil servo-driven elenierit,s to provide 
a, fised point of perspcrtive is described. The optical pivkrip 
inity be considered to he H. rornplex form of TV camera lens. 
It...; application to the Rimiilation problem is compared with 
1 hat, of o(,hor optical devic Trade-offs in pcrforrtiatice of 
:ti1 idea~lixed opt,icnl system as well as sperific: pickups nre 
hlinwii to be hrisically limited by t,he choice of mnclel wale. 
I he nfl.eii conflictiiig performance requiremetit,s for siich an 
iiis0riinieiit iiivolve siich fac\t,or.i as distortiori vs. illumina- 
t,ion nniformit,y, depth of field vs. image illiiminat,ion, depth 
of  fic!lii vs. model scale atid (.he required mitiimiiin approach 
dist:rnce, and optical resoliihii VJ. aiigiilar field. 

tion 

7 7  
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Development of the Automatic Laser Tracker 
BRIAN P. FITZGERALD, Sylvania Electronic Systems, Wal- 

tham, Mass. 
Missile and aircraft tcsting facilities have always relied on 
manually operated tracking cameras to obtain close-up 
photographic coverage of test runs. At high rates or during 
unexpected motions the runs are difficult to follow. For 
coverage of high-speed missile tests, an Automatic Lmer 
Tracker was developed for the Missile Development Test 
Track at Hollomari Air Force Base. The tracker can follow a 
rocket sled traveling a t  Mach 6 a t  a closest approach of 1000 
ft. At this speed, the equivalent peak angular target motion 
is about 380" per second. The Tracker combines an optical 
transmitter-receiver system and a camera platform on the 
same pedestal. The pedestal and the tracker electronics are 
mounted in a mobile van. The only moving element is a 12- 
in. plane mirror which is attached to a two-axes servo-con- 
trolled mount. The mount is on the top of the pedestal and 
looks out through a hatch on the roof of the van. The laser, 
the receiving optics and the cameras are aligned on the same 
axis and all view the target through the steerable mirror. 
Because the moving mass is small, extremely fast dynamic 
performance can be obtained. 

Optical Signal Detection 
SEYMOUR LICHT, Airborne Instruments Laboratory, Div. of 

Cutler-Hammer, Inc., Melville, L.I. 
The problem of the minimum detectable signal has been 
dealt with extensively for electronic signals but not for op- 
tical signals which have unique properties that influence the 
analysis. The method of determining this theoretical mini- 
mum detectable sigiial together with i t h  associated fahe 
alarm or missed signnl rate and the trade-offs that, can be 
made in  the basic optical design to improve performance are 
discussed. A theoretirally ideal detector is used as the base 
reference for the evaluation of physically real detectors. 
The analysis generates an equation which when plotted, 
relates the minimum detectable signal as a function of: 
detector integration time, detector quantum efficiency, d e  
tector noise level, extraneous noise due to other sources, and 
confidence level of the detectability. The use of the nomo- 
graph is illustrated by the design of a photoineter for night 
time sky brightness. 

Direct Electron-Beam Film Scanning of Photographic 

K. F. WALLACE, Ampex Corp., Redwood City, Calif. 
Images 

Theoretical and practical limitations of conventional cath- 
ode-ray tube flying-spot scanners are shown to be due to the 
optical lens and phosphors. A novel technique alleviates 
theso difficulties by precoating photographic films with a 
scintillator. When scanning the specially prepared photo- 
graphic films directly with an electron beam, the scintillator 
emits light in direct contact with the photographic image. 
The system therefore clirninates the conventional optical 
lens and allows a greatly improved signal-to-noise ratio to 
be obtained at the output of a photomultiplier. Bandwidths 
in excess of 50 MTIz ran be obtained because very short 
afterglow is observed. The problems and solutions of 
designing a differentially pumped vacuum system which 
allows the film to be scanned by an electron beam within a 
minute of closing the system are discussed, and photographs 
of the system are included. The electron optical design re- 
qiiired is described, and pictoral images, test charts and 
graphic amplitiide response characteristics of the system are 
shown. 

Automatic Measuring Device for Modulation Transfer 
Function of Photographic Lenses 

FRANK G. BACK, Zoomar, Inc., Glen Cove, L.I. 
Until now, a practical mcasuring instrument for modulation 
transfer function on photographic lenses had not been 
avnilable. Most. of the lens manufacturers have been work- 
ing on the problem, developing their own methods, but 
none has been successful enough to be adopted by the in- 
dustry. A different approach, using a zoom lens to change 
the spatial freqiienry, produces in  a fcw minritcs graphs of 

the whole spatial frequency range of any lens between the 
focal length of 1 in. and 25 in. Obtaining permanent records 
of Ions performance is possible without having to use photo- 
graphic processes. The instrument is demonstrated and the 
theory explaincd. 

A Suggested Performance Criterion for Photooptical 

EARLE B. BROWN, Perkin-Elmer Corp., Norwalk, Conn. 

Isodensitometry as an Aid in the Analysis of Photo- 

C. 9. MILLER, Technical Operations, Inc., Burlington, Mass. 

Systems 

graphically Recorded Information 

FRIDAY MORNING-APRIL 21 
CONCURRENT SESSIONS 
9:00 TELEVISION 111 

A Method for Measuring the Spatial-Frequency Re- 

EARL F. BROWN, Bell Telephone Laboratories, Inc., Holmdel, 

How to Obtain Maximum Video Head Life and Per- 

BRUNO F. MELCHIONNI. Radio Corp. of America, Camden, 

The Basis for the High-Band Standard for Video-Tape 

CHARLES P. GINSBURG, Ampex Corp., Redwood City, Calif. 

Improving Automatic Sensitivity Performance in Color 

sponse of a Television System 

N.J. 

formance 

N.J. 

Recording 

TV Film Cameras 
ROBERT R. BROOKS, Radio Corp. of America, Camden, N.J. 

Monochrome and Color Television Standards 
ERIC M. LEYTON, Radio Corp. of America, Princeton, N.J. 

CONCURRENT SESSION 
9:00 MEDICINE I 

Progress Report : Public Health Service Audiovisual 

JEROME K. BARNETT, Public Health Service Audiovisual 
Facility, Atlanta, Ga. 
Educators in  biomedical fields are challenged by the need for 
new ways to meet the crises of an increased student popula- 
tion, a i d  unabated flood of new knowledge and a shortage of 
faculty. The Public IIcalth Service Audiovisual Facility has 
devoted its production resources, its specialized talent and 
its fiiiartcial resources to assist the biomedical and health 
professions in  dcvelopmerit of more effective communica- 
tions-teaching mafkrials for the electronic media. Progress 
made to datc is illustrated by the showing of a film produced 
by the Piiblic Health Service Audiovisual Facility. Consul- 
tation services to medical and health schools of the nation 
have launched a iiricleus of audio-visual centers within the 
individual schools which, with time, could become a co- 
hesive, ertective national program in biomedical communica- 
tioti. 

Facility 

Community Medical Television System 
JOSEPH A. STATON and JOSEPH P. MINGIOLI, Public 

Health Service Audiovisual Facility, Atlanta, Ga. 
A prtrtotype system, utilizing the 2500-MHz bandwidth, has 
been desigiied to facilitate the maximum use of existing 
conimiinity medical skills and knowledge. The System, re- 
rently ittarigurated in Atlanta, is under the sponsorship of 
the Pitblir lreallh Service Audiovisual Facility as a demon- 
stration project. The basic premise of widespread open cir- 
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H O K U S H I N  TELECAST 
E Q U I P M E N T  Looking Forward To Playing A 

Major Role In The Coming 
“MEXICO OLYMPICS” 

Hokushin 16mm TV Projectors have made a brilliant 
achievement by succeeding in satellite telecasting 
carried out  by the hands of the Japan Broadcasting 
Corporation (NHK) in the “TOKYO OLYMPICS”. 

Model TC-510D Model TC-310D 

I Features 1 
Color & Monochrome 
On-the-spot Synchronism of Sound and Picture (1 sec) 
Automatic Sto & Q Signal Available 

High S/N Ratio (50db) by Solar Battery 
All-parts Transistorization 
Remote Switchover of Sound Reproduction 

Film Reverse R vailable 

l l  Products ~ 1 16mm TV f i lm projector models TC-l33D, TC-310D, TC-510D, 16mm xenon-arc projector model CX-14DM. 
16mm sound projector models SC-l04C, SC-l04CM, SC-8CM, automatic VTR editing machine, screen processing 
projector, superimposing projector 

H O K U S H I N  3-30-1 Shimomaruko, Ota-ku, Tokyo, Japan 
Cable Address: “TOKIOHOKUSIN” 

Int’l Telex: E L E C T R I C  W O R K S ,  LTD. Call No. 0-2466073 
For complete information, please write t o  International Division. Answer-back Code “TOKHOKUSHIN TOK” 
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ciiit 2500-M 11% broadcast approach to nicdioitl t.elevision 
stud the implications it holds as tt furidnnienl.al teaching arid 
communication tool for future medical tewhing complexes 
are examined. Design fact,ors and equipment needs relating 
to expansion possibilit.ies ranging from niet,ropolitan area 
coverage to the international sharing of biomedical informa- 
tion via satellite are also mentioned. The crit,ieal role of (,he 
engineer and the need for an oven closer partuership be- 
tween goveriimcnt, arid the conimuriic~al ions iiitltistxy as a 
whole in meeting new and chrtllengin~ tlerniinds are hroiight 
out in the surnrnnt,ion. 

Graduate Program in Biomedical Communication 
PHYLLIS E. CARNES, Public Health Service Audiovisual 

Facility, Atlanta. Ga. 
Throiigh it consor1,ium coiisisting of the School o f  Medicinc 
and the Grdi ia te  School of Business Administration, Tulane 
University; The School of Medicine, Emory Uiiiversity; the 
Schools of Medicine and Journalism, 1Jiiiversity of Ne- 
braska; the School of Information Scienre, Georgia Insti- 
tute of Techriology ; and the Public IIcalth Service Audio- 
visual Facility, a 12rnonth curriculum leading to the degree 
of Master of Medical Science in Biomedical Communication 
is scheduled to begin in September 196s. This program is 
contingent upon receipt of funds for which no definit,e com- 
mitment has been made. The facilities and resources of hhe 
National Library of Medicine will be availlthle for the 
educational program. The Tulane University School of 
Medicine, Ih i s ion  of Postgraduate Medicine, will award 
the degree and act as the administrat,ive locus. Raqed on 
act,ive student involvement, the program has a professional 
staff and administrators who plan an inkgritted operation 
among all the institutions and facilities. 

Audiovisual Systems Planning for Schools of the Health 
Professions 

CHARLES N. FARMER, JR.. Public Health Service Audiovisual 
Facility, Atlanta, Ga. 
The program of assistance and consultation in the field of 
Audiovisual Systems Planning conducted by the Public 
Health Service Audiovisual Facility, Atlanta, is outlined. 
Institutions in the medical and health field are surveyed, 
evaluating their audiovisual facilities in terms of physical 
facilities, equipment and environmental conditions. The aims 
are to enconrage the development of biomedical communica- 
tion resource centers within the schools of the health profes- 
sions, to help institutions plan their facilities with built-in 
adapt,ability for future needs and to assist them in  properly 
communicating their needs to architects. 

FRIDAY AFTERNOON 
1:30 MEDICINE II (at CBS) 
PART I - INFRARED THERMOGRAPHY 

Introduction 
DR. W. Z. LANE, Senior Attending Cardiovascular and Thoracic 

Surgeon, St. Barnabas Hospital, Bronx, N.Y. 

Thermography 
J. GERSHON-COHEN, Professor of Radiologic Research, 

Temple University School of Medicine, Philadelphia 
Thermography is a form of radiography which enables the 
portrayal of some 60,000 body-surface temperatures photo- 
graphically. These thermal maps, or thermograms, are 
topographic reproductions of the infrared radiation which 
is spontaneously and continuously emitted by human skin 
in the spectral range between 3 and 20 microns. Because skin 
temperatures depend largely upon the heat generaled by 

I You'll meet a lot of us at our booths (# 1, # 2, #3, #4), and the rest 
of the gang will welcome you to our headquarters on West 43rd Street. 

We'd like to show you our showrooms and shops because we think F & B/CECO 
has the best facilities for Serving the World's Finest Film Makers. I 
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viiscular sources in and below the skin's surface and upon 
heat conducted to it from underlying tissues and organs, 
thermograms can pinpoint areas of iinusiial metctbolic or 
physiologic activity. The heat variations on thermograms 
are depicted ir i  gradations of gray. Skilled interpretation of 
this mosaic can yield vital diagnostic informatioil, which is 
being used in such medical areas as orthopedics, vascular 
diseases, inflammations and malignancy. 

Demonstration of Technique 
DR. JOANN HABERMAN, Asst. Prof. of Radiology, Temple 

University School of Medicine, Philadelphia. 

Thermography and Vascular Disease 
TRAVIS WINSOR, Winsor Memorial Heart Foundation, Los 

Angeles 
Thermography is a now technique in which temperatwo 
patterns of large surfaces of the body can he seen, making it 
n useful technique for diagnosis of vascular disease of the 
extreniities. A selection of studies of patients with various 
disorders of the vascular system is presented, and thermo- 
grtLrns are shown, e.g., thoso of the lower extremities of pa- 
tients with nrterial obstruction, which sometimes show 
sharp temperature lines about four inches below the obstriic- 
tion with increased heat above the obstriictiori arid cooling 
below. The increased heat ahove an obstruction is due to 
collateral circiilatiori in this area. Cerebral vascular ineuf- 
ficiency and obstriirtion produce cooling of portions of t>hc 
face. The vasocon~trictive renolion to smoking is graphically 
displayed by the thermogram taken before the patient 
smokes and then again after he has smoked a cigarette. 
With 1 hcrniography it is possible to study temperattires 
simiiltaneously over large porLions of the h ~ d y .  A thermo- 
graphic study often reveals hot or cold areas on the body 
which are riot known before thcse tests were made, thus 
contribiitiiig to diagnosis. 

Panel Discussion : Infrared Thermography 
DR. WILLIAM ROSS, Chief, Cancer Control Branch, Div. of 

Chronic Disease, U.S. Public Health Service, Chairman. 
Panelists: DR. W. Z. LANE, DR. JACOB GERSHON- 
COHEN, DR. JOANN HABERMAN, DR. TRAVIS 
WINSOR. 

PART II - MYOCARDIAL REVASCULARIZATION 

Introduction 
DR. W. Z. LANE, Senior Attending Cardiovascular and Thoracic 

Surgeon, St. Barnabas Hospital, Bronx, N.Y. 

Color Video Tape of Surgery from St. Barnabas 

DR. CHARLES P. BAILEY, Director, Dept. of Thoracic and 
Cardiovascular Surgery, St. Barnabas Hospital, Bronx, 
N.Y.. Narrator, and JOSEPH GEIGER, Smith. Kline and 
French Laboratories, Philadelphia. 
The surgeon performing the operation, Dr. 13ailey, will 
narrate tho tape. A description of camera equipment and 
techniques used to televise the operatioii will be presented 
by Mr. Geiger. Smith, Kline and French will provide the 
color camera pickup of t,ho operation. The tape editing will 
be done by CBS. 

Hospital. 

Panel Discussion. Myocardial Revaecularization 
DR. CHARLES P. BAILEY, Chairman of Panel. Panelists are: 

DR. TRAVIS WINSOR, Winsor Memorial Heart Founda- 
tion, Los Angeles; DR. LOUIS F. BISHOP, Past President 
of the American College of Cardiologists and Sr. Attending 
Cardiologist, St. Barnabas Hospital ; DR. HENRY RUSSEK, 
Sr. Attending Cardiologist, St. Barnabas Hospital ; DR. 
TERUO HIROSE, Sr. Attending Cardiovascular Surgeon, 
St. Barnabas Hospital. 

I SIZE: 4" x S" x 12'' 

Synchronous Sound 
Recorder-Rewoducer 

NEW INTERLOCK SYSTEM for the 
DO-IT-YOURSELF PRODUCER in 
16mm - Super 8mm - Standard 8mm 

SIMPLE SOUND RECORDING SIMPLE SOUND PROJECTION 

Dual-film synchronous recording. 
Interlock generator on camera controls recorder servo. 
Uses l/d" sprocket-driven magnetic film. 
Instant recorder start and stop with camera. 
Absolute frame-to-frame synchronization from start to finish. 
Drive speed matches camera-24, 18, or 16 frames per second. 
Capstan drive gives tape quality. 
Auxiliary capstan motor eliminates fi lm stretch. 
Release holds puck open during acceleration and deceleration. 
No clapsticks or inter-scene marking required. 
Complete continuity of synchronization for entire camera roll. 
Self-contained Dryfit storage batteries for power. 

Dual-film synchronous reproduction using your silent projector. 
Interlock generator on projector controls reproducer. 
Complete continuity of synchronization for entire camera roll. 
Backward and forward projection with synchronization. 
Sprocket-driven magnetic f i lm provides ease of 

No splicing of scenes for synchronous projection of camera roll. 
Complete professional editing with separate picture and sound track. 
Recorder-reproducer and projector can be used in  
place of a synchronizer, Moviola or sound reader. 
Two or more units can be used for scoring and dubbing. 
Dual-film edited picture can be transferred to 
magnetic striped single fi lm for presentation. 
Battery charger provides power during projection. 

synchronization and handling. 

Magnetic Sales Corpm / See the new ERLSON Recorder in BOOTH 46 at the S.M.P.T. RYDER Exhibit-Amil 17 thru 20.1967. at the New York Hilton 
- 1  - 

565 Fifth Ave., New York, N. Y. 10017 
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Kitten on the keys? No, it’s Harvey Dundrawer 
who’s the Cat’s Meow now! He came to RSE for 
an effects Mellotron and now he’s got at his 
fingertips the meowingest cats, loudest raspberries, 
gurglingest babies, ever recorded. 
Slow gurgles, fast gurgles, gurgles in waltztime 
if Harvey wants. The choice is his. And when he’s 
finished there are 1,259 other sound effects 
he can play with. Plus lots more he can make for 
himself. If you want to know more about them and the 
fabulous Mellotron write to us now. 

B Rank studio 
equipment 

I I I 
RANK AUDIO VISUAL LIMITED 
Woodger Road. Shepherds Bush. London W . 1 2 .  England. 
Cables: Rankprestu London Telex: 24408 
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