
A Classified Bibliography on Holography 
and Related Fields 

By JOHN N. LATTA 

This Bibliography is  the fourth published in 
ihe S M P T E  Journal. The first three (Jour., 
April 1966; August 1966; April 1967) 
comprehensively covered the literature through 
December 1966. This Bibliography diyers 
from the others in that the coverage has been 
broadened to include topics that are related to 
holography. 

A contribution submitted by John N.  Latta, 
Dept. of Electrical Engineering, University of 
Kansas, Lawrence, Kansas. 
(This Bibliography was received on January 
22, 1968.) 

A n  additional feature of this Bibliography is 
that all references are class$ed. There are 32 
classificntions, listed below. All references to 
articles are first listed under classification I 
(Holography and Related Fields) with bold- 
face numerals following each reference to denote 
under which class$cations that reference appears. 
References to books are listed under categories 

Each of the 32 categories is listed separateb 
with its corresponding references. Space con- 
siderations, however, prohibit publishing all 32 
classifications at once. 
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See the 
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Model 1002 

Aerial Image Optical Printer 
a t  Booth 13 during the SMPTE Conference 

in 10s Angeles, May 5-10 

The new Model 1002 Aerial Image Optical Printer features greater 
flexibility and economy than other comparable systems on the market! 
Its unique modular drive unit, the “heart” of the system, can be 
easily and rapidly replaced with a production-line duplicate . . . reduc- 
ing down-time and costly service calls. Research Products’ leverage 
arm principal for automatic zoom from 4x enlargement to 5x reduction 
provides an unparalleled degree of control, reliability, ease of opera- 
tion, and economy. 

W r i t e  f o r  Detai led L i tera ture  
RESEARCH PRODUCTS, INC. 
716 NORTH LA BREA AVENUE HOLLYWOOD, CALIFORNIA 90038 

PHONE: (213) 933-9305 

Because clasniJications 1-4 contain all 
references, thcy are published below. The sub- 
divided list of references under the remaining 
classiJications (5-32) will be published in a 
later issue of the Journal. The second group, 
when published, will provide a quick reference 
list for those interested in a particular area 
relating to holography. 

The body of holographic literature is  in- 
creasing rapidly. Approximately 500 refcrcnces 
are included below, many of which were pub- 
lished from January through December, 1967. 
Holography is now Jinding its way into numerous 
applications as evidenced by some of the refer- 
ences. The widespread interest in this new Jield 
makes an up-to-date bibliography valuable. 

Appreciation is  expressed to the Computation 
Center of the University of Kansas for the use 
of their facilities which aided greatly in the 
compilation of this bibliography and to Linda 
Hall Library, Kansas City, Mo., without 
whose assistance the verification of many refzr- 
ences would have been impossible. 
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1. Holography and Related Fields 
Abramowitz, I. A. and Ballantyne, J. M., 

“Evaluation of hologram aberrations by 
ray tracing,” J. Opt. SOC. Amer. 57: 
1522-1526, Dec. 1967,7,22. 
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You can come to Pinewood Studios many 
ways. Road, rail and, *though we don’t make a 
point of it, by the Grand Union Canal. You 
can also come by helicopter and on a clear day 
you can see forever. Which is just one reason 
they come from all over to  make filrns at 
Pinewood. Look, for example, at this aerial 
picture of the studios, its surrounding 92 acres 
arid Iiorizo~i. Now, a director can sct up ‘his 
carrieras on the lot, aim his viewfinder and pan 
a good 240 degrees without it being cluttered 
by chimneys, factories, smoke and other 
extraneous eyesores. 

A perfect foregroiuicl, middleground, back- 
ground and horizon. 

Incidentally, figuratively speaking one of 
the definitions of horizon is “limit of mental 
perception, experience, interest, etc.” 

In  1934 when the 92 acres were bought for 
filming that 240 degrees view was just about 
tlie same as i t  is today. 

They always have been clever at Pinewood 
Studios, Iver Heath, Riickinghamshire, Eng- 
land, because they have niore ways than one 
to look at an  horizon, even though they never 
admit tlie sky’s tlie limit. 

(the leading Rlm studios in Europe) 

is world-wide 
THE RANK ORGANISATION 
Film Production Division, Pinewood Studios, 
lver Heath, Buckinghamshire, England. 
Tel : lver 700. Grams : Jarpro lver Heath. 
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ARRIFLEX CAMERAS AND ACCESSORIES 

Rugged, reliable, versatile, self-blimped 
sound camera. The professionals camera 

Model S camera also available with built-in for quality. locat!on s nc sound filming. 
slate and sync generator. Use wi!h 100‘ Compact, lightweight. {achometer, frame/ 
spools or 400’ magazines. Simplified film footage counter. Simplified film path, gear- 
path lets you change.magazines in seconds. driven sprocketed magazine system. Camera 
Rock-steady registration pin movement. Mir- built around famed mirror-shutter reflex 
ror-shutter reflex system. system and registration pin movement. 

ARRIFLEX 16mm STANDARD 

ARRCLEX 35mmCAMERA 
Model Il-C incorporates the latest improve- 
ments in  35mm reflex cameras. Quick 
change magazines, mirror reflex shutter. 
Also available with variable shutter, built-in 
electric slate and synch generator. 

SIEMENS PROJECTOR 2000 
Preview type high quality optical-magnetic 
interlock sound projector. Records 200 mil 
magnetic track. Mix and playback. Single 
system optical, single or double system 
magnetic tracks in perfect sync. 

ANGENIEUX ZOOM LENS 
provides the widest assortment of zoom 
lenses available in 16mm, 35mm Arriflex 
cameras. A varied selection of zoom ranges 
is available for every need from newsreel 
photography to the most elaborate studio 
production. 

ARRIFLEX SOUND BLIMPS 
For 16mm, 35mm cameras, Compact, noise- 
less. Accepts 400’ magazines (up to 1,000’ 
on 35mm). Sync motor, footage counter, 
follow focus for studio or location. Also 
available in  new fiber glass materials. 

All Arriflex and Siemens equipment available for long term leasing. 
LIKE-NEW SHOWROOM DEMONSTRATORS AVAILABLE Write for descriptive ~iteratum. 

LOOK TO CAMERA MART FOR EVERYTHING 
YOU NEED FOR MOTION PICTURE PRODUCTION 

Albergotti, J. C., “Instant holograms,” 
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1967, 10. 

Aleksoff, C., “Gas lasers as sources for 
holography,” Appl. Optics, 6: 21 92-21 93, 
Dec. 1967, 32. 
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A. M., “Investigation of surface strains 
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Phys. Technical Phys., 12: 258-265, Aug. 
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processing of flight test data,” presented 
at IEEE conf. on laser engineering and 
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ton, D.C., 24, 27. 

Altman, J. H., “Pure relief images in type 
649-F plates,” Appf. Optics, 5: 1689- 
1690, Oct. 1966, 19. 

Altman, 1. H. and Zweig, H. J., “Effect 
of spread function on the storage of 
information on photographic emulsions,” 
Phot. Sci. Eng. 7 :  173-177, May-June 
1963, 28. 

Anderson, D. B., “Application of coherent 
optical transducers to optical real-time 
information processing,” 1966 Spring 
Joint Computer Conf., Proc., 53-60, Boston, 

29, 30. 
Anderson, L. K., Brojdo, S., La Macchia, 

J. T., and Lin, L. H., “A high-capacity, 
semipermanent optical memory,” ZEEE 
Conf. on Laser Engineering and Applications, 
June 6-8, 1967, Washington, D.C., 
24,28. 

Aoki, Y., “Microwave holograms and 
optical reconstruction,” Appl. Optics, 

Aoki, Y., Yoshida, N., Tsukamoto, N., 
and Suzuki, M., “Sound wave hologram 
and optical reconstruction,” Roc.  ZEEE, 
55: 1622-1623, Sept. 1967,17. 

Archbold, E., Burch, J. M., and Ennor, 
A. E., “The application of holography 
to the comparison of cylinder bores,” 
J .  Sci. Znst., 44:  489-494, July 1967, 
21, 24. 

Aroyan, G. F., “The technique of spatial 
filtering,” Proc. IRE,  47: 1561-1568, 
Sept. 1959, 30. 
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optiques,” Optica Acta, 3: 55-65, June 
1956, 26, 30. 

Arsenault, H. and Boivin, A., “An axial 
form of the sampling theorem and ite 
application to optical diffraction,” J. 
Appl. Phys., 38: 3988-3990, Sept. 1967, 
25. 

Ashchevlov, Yu. V., Dymnikov, A. D., 
Ostrovsky, Yu. I., and Zaidel, A. N., 
“An interferometric holographic in- 
vestigation of pulsed discharge plasma,” 
Phys. Letters, 25A: 61-62, July 17, 1967, 
21, 24. 

Bakhrakh, L. D. and Kurochkin, A. P., 
(‘Use of holography in reconstruction of 
polar diagrams of UHF antennas from 
field measurements in the fresnel zone,” 
Soviet Phys. Doklady, 1 1: 1102-1104, 
June 1967,24,27. 

Bakhrakh, L. D., Sobelev, G. A. and 
Fridman, G. Kh., “The obtaining of 
holograms of three-dimensional objects,” 
Radiokxika, 10: 589-590, 1967, 10. 

Baldwin, W. J., “Determination of the 
information storage capacity of photo- 
chromic glass with holography,” Appf. 
Optics, 6: 1428, Aug. 1967, 19, 28. 

Mass., April 26-28, 1966, 24, 26, 27, 

6: 1943-1946, NOV. 1967,17. 
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Head-over-heels over Hazel. 
(In rapturously full color.) *, 

No wonder. Wi th  Hazel, film lab managers and timers have 
complete color control, from first negative to release print. 
And they can inspect color adjustments as they are made, 
scene by scene, on closed-circuit TV,  before printing. 
Hazel, the world’s first and only electronic Color Film 
Analyzer in commercial use, enables a timer to do much 
more than he ever could before, with almost-incredible 
precision and speed. Deliverable quality prints are produced 

Hazel has made such a tremendous impression on everyone 
associated with color film processing that, today, labs 
equipped with Hazel advertise the fact. Having 

a Hazel (or two, or three) on the premises automatically 
labels a lab as a leader. 
I f  you have been hesitating while others have been steal- 
ing your 16 or 35mm full-color thunder, call us. We’ll 
arrange to have Hazel demonstrated for you at your con- 
venience. 
Phone (212) 321-2300. Or write Special Products Dept., 
Hazeltine Corporation, Little Neck, N.Y. 11362. Telex 

Overseas, Hazeltine Color Film Analyzer information can 
beobtained through : Bell&Howell, Ltd. ; Neutrodyne, 

Pty.Ltd. (Australia) ;and SumitomoShoji (Tokyo). 

the first time, with no waste. 0126-166. TWX 428-0092. 

Hazeltine Corporation 

New, in time for the SMPTE Spring Conference in Los Angel-: The Hazeltine 
all-electronic Cue Detector, compatible with existing cueing systems! 
See it demonstrated, together with the Color Film Analyzer, Century Plaza 
Hotel, Booth Nos. 65 and 66, May 6-9. 



Now with the FAIRCHILD REVERBERTRON 
you can reproduce the thrilling reverberated 
sounds of the Grand Canyon or the colorful 
reverberation qualities inherent only in good 
acoustical chambers. In addition, because 
reverberated sound is apparently louder than 
the same non-reverberated signal, by utilizing 
the FAIRCHILD REVER8ERTON in. motion pic- 
ture, radio and television studios you can 
create realistic sound effects and attention 
holding commercials. 

No longer do YOU need expensive reverbera- 
tion chambers or special “on location” 
recordings. The FAIRCHILD REVERBERTRON 
costs less than you imagine and is available 
in economy model too. 

The advantages. of a FAIRCHILD RYERBER- 
TRON in your studio are virtually unlimited for 
creating wide audience appeal and impact and 
literally hundreds of “ear appealing” sounds. 

The next time you want to “glue” your 
audience’s ears to the sound you’re making be 
sure to use a FAIRCHILD REVERBERTRON! 

IPECIFICATIONS OF MODEL 858A (Pictured above) 
The 658A,isa corn lete soild state reverbera- 
tion system with e/&tronicaliy controlled reverb 
t l m e  a d  u s t m e n b  u t o  5 seconds- mixing 
control /or adjustmen! of reverberated to non- 
reverberated sl nal ratlos. reverb equaiizatlon 
a t  2, 3, and 5 AHZ. Size: 34% x 18”. 

ECONOMY MODEL 6S6B 
ALSO AVAILABLE 
Compact reverberation 
system fdr the ‘blg’sound 
in a small space. Con- 
tains reverb equallzation 
in mld and low frequen- 
cy range. level controli 
sold staie design. Size: 
Only 5V4 x 3 x 10” deep. 

Mrlte to FAIRCHILD - the pacemaker In pro- 
esslonel audio products - tor complere details 

Barakat, R., “Application of the sampling 
theorem to optical diffraction theory,” 
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1964, 25. 

Barber, H. P., “Coherence-length extension 
of He-Ne lasers for holography,” J. 
Opt. SOC. Amcr. 57:  574, April 1967 
(abstract only), 10. 
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April 21, 1951, 22. 
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tion analysis by holographic intcrfer- 
ometry,” J. Opt. SOC. Amcr., 57: 1406, 
Nov. 1967 (abstract only), 21,24. 
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Feb. 1966, 19. 
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filtering, and reconstruction of medical 
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results,” 7967 IEEE Region III Convention 
Conference Record, 43-54, 27, 30, 32. 

Belvaux, Y., “Influence of emulsion 
thickness in hologram reconstruction,” 
P h y ~ .  Lettffs, 25A: 70-71, July 31, 1967, 
19. 

Belvaux, Y., “Duplication des hologram- 
mes,” Annales dc Radioelhricitl, 22: 
105-108, April 1967, 20. 

Bergstein, L., “Coherent processing and 
ray optics,” Symposium on Modern Opticr, 
March 22-24, 1967, New York, N.Y., 
27. 
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Arncr. 54:  571, April 1964. (abstract 
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Bolstad, J. O., “Holograms and spatial 
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Bryngdahl, O., and Lohmann, A. W., 
“Reconstruction of ancient holograms,” 
J. Opt. SOC. Amer. 57: 574, April 1967. 
(abstract only), 10. 

Burch, J. J., “A computer algorithm for the 
synthesis of spatial filters,” Roc.  IEEE, 
55: 599401, April 1967, 11. 
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Professional features don'l mean a thinq. Unless you 're a professional" 

location sync-sound camera in the world! 
literatureARR1FlEX Write for 

CORPORATION OF AMERICA 
P.O. Box 1050, Woodside. N.Y. 11377 
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S u per “C ’s ” 
for 
Super 8 
Now get super quality and super speeds in your 

super 8 m/m printing operation. 

Bell and Howell now offers three distinct super 

8 m/m printers built to model C standards, 

each intended for a specific printing requirement. 

Ranging from automatic scene to scene 

additive color correction model with high 

speed program tape reader, to a density 

3 correcting one light print type, all 
designd to help you make more 

profit and maintain consistent 

print quality. 

Write or call today 

for complete 

information. 
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Altec's new modular custom console (9200A) contains 27 strip modules, 
providing unequaled versatility in sound system control. The Greek Theatre 
console shown here uses 27 straiaht-line mixers. 

Altec Sound Contractor: Hannon Enwncorlng, Inc., Los Angcles, California 

The GreekTheatre 
has a word for it: ALTEC 

Of prime importance to the wor ld- 
famous Greek Theatre in Griffith Park, 
Los Angeles, is the quality of the sound 
produced by the theatre's speech and 
music reinforcement system. The fact 
that the audience is entirely out-of- 
doors creates unique 'acoustical prob- 
lems. Until recently, these problems 
had never been satisfactorily solved, 
even though the Greek Theatre has 
been in operation for over 15 seasons. 

But  the non-profit Greek Theatre 
Association, which operates the thea- 
tre, found that one word provided the 

An Altec Sound Contractor designed 

a complete system which is generally 
recognized as one of the finest outdoor 
sound systems in use. 

From the custom-built 9200A Control 
Console, which utilizes a wide range 
of components, to the microphones, 
amplifiers and 35 speaker units, the 
entire system is Altec, including two 
"Voice of the Theatre"@ speaker sys- 
tems. And it's great. 

It should be. Altec has meant leader- 
ship in professional sound since the 
introduction of electro-acoustics. Next 
time you have a sound problem, think 

Altec sound systems are installed 

and maintained by factory-trained 
authorized Altec Sound Contractors. 
You'll f ind one listed in the "Yellow 
Pages" under "Sound Systems." 
Please give him a call to discuss your 
sound project, present or pending. Or 
write for free "Voice of the Theatre" 
brochure. 

ideal answer: Altec. of Altec. A Division of 5 W L i n g  Alfec Inc. 
1515s. Manchester Ave., Anaheim, Calit.92803 

Vlslt Altec Lansing at Booths 9, 10 & 11 at the Audio Engineering Society Convention In Los Angeles, Calif., April 29-May 2 
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The revolutionary blend- 
ing of the Gordon Instant 
Dailies television system 
with conventional motion 
picture cameras proved 
to be exactly the tool 
Blake Edwards needed in 
filming The Mirisch Cor- 
porat ion-B la ke Edwards 
Product ion  of  “ T h e  
Party.” 

Consider the situation. Edwards 
had a script which was crammed 
with fast-paced comedic action in 
which precise timing was essential 
to  the success of any given scene. 
By utilizing the Gordon Instant Dai- 
lies System, the talented producer- 
director was able to  film his scenes 
in the normal manner and then re- 
play them by way of videotape re- 
cording within seconds after they 
were photographed. There was no 
wait for the usual overnight rushes. 
As Edwards pointed out, the Gor- 
don Instant Dailies System provides 
the director with the same editorial 
perspective available in the projec- 
tion room but with the noteworthy 
advantage of immediate correction, 
while actors and sets are still in 
position. 

GORDON INSTANT 
There are many advantages in- 

herent in the system, all of which 
eliminate costly retakes and hold 
production time to  a minimum. Just 
ask script supervisors, set decora- 
tors, lighting directors and almost 
any other production technician who 
is vitally concerned with day-to-day 
filming problems. 

Gordon Enterprises is proud t o  
have been an integral part of the 
production of “The Party.” and we 
are equally proud of our Gordon 
engineers who have worked so dil- 
igently to  nurture the elaborate In- 
stant Dailies System to  its present 
efficiency. 

There are innumerable applica- 
tions of the Gordon Instant Dailies 
System, all of them effecting sav- 
ings in time and cost which can be 
as high as fifty per cent. For more 
information on how the Gordon 
Instant Dailies System can be ap- 
plied to  your particular production, 
just call or write Gordon Enterprises, 
5362 North Cahuenga Boulevard, 
North Hollywood, California 91601, 
phone (area code 213) 985-5500. 

SERVING THE WORLD 

, aian#@rdon enterprisesinc. 
5362 NORTH CAHUENGA BOULEVARD, NORTH HOLLYWOOD, CALIFORNIA 91601 

Telephone (Area Cod. 213) 985-5500 
RENTAL DIVISION-1430 NORTH CAHUENGA BOULEVARD HOLLYWOOD, CALIFORNIA 90028 Area Code (213) 466-3561 

Vlslt Our Booths 20-21-22 at SMPTE Conventlon, Century Plaza Hotel, Loo Angeles, May 5-10 

April 1968 Journal of the SMPTE Volume 77 433 



Canon’s 2-0-0-0-0-m lens: 15-170mm, f 2.5, 
available with remote control of all functions: 

What do you need in a fast zoom 
lens? A long zoom ratio? High reso. 
lution? You won’t find one longer, 
with higher resolution, than Canon’s 
model 12x15. And the f-stop is un- 
changed over the entire zoom range. 
The lens is available either manu- 
ally operated or with remote con- 
trolled cable drive or servomotor ope 
eration of all functions: zoom, focus, 
and aperture. The motorized controls 
are an integral part of the lens, not 
an add-on. All Canon lens controls 
and accessories are designed and 
factory-installed by Canon. 
If you need an exceptionally fast 
zoom lens, we make a 15-120mm 
f1.3. It’s available in manual and re- 
mote controlled versions. (For “no 
light” situations, our 50mm f0.95). 
We make a complete line of zoom 

and fixed focal length optics for Vidi- 
con, Plumbicon, and Image Orthicon 
cameras. They’re all designed with 
optical specifications equal t o  
Canon’s unsurpassed photographic 
standards, so our Vidicon lenses can 
also be used on 16mm motion pic. 
ture cameras. 
Write for information on Canon TV 
optics: Canon U. S. A., Inc. 64-10 
Queens Blvd.. Woodside, N.Y. 11377. 

The lens you need is made by 

Canon 
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JUST ANOTHER REFLEX BNC? 
NO! There are a few differences. To start with, 
ours is the quietest. For more than a quarter of a 
century the BNC was the standard of “noiseless- 
ness” bywhich all other cameras have been judged. 
Other BNC reflex conversions try to come close to 
the BNC. The CSC REFLEX BNC doesn’t just equal 
the BNC, i t  surpasses the BNC - it is the new stand- 
ard for others to try to equal. 
Secondly, our BNC has a variable mirror shutter. 
We feel that forcing a cameraman to shoot with a 
175degree shutter at 24fps is ridiculous. Using ND 
filters and varying “f” stops just isn’t enough. Our 
conversion is truly professional -designed for pro- 
fessi ona Is. 
A word about our reflex optical system - superb! 
Don’t just take our word for it. Compare! Look 
through the focusing tube of a “racked-over” BNC, 
ora Mark II, oran Arri, orany BNC reflexconversion 
-the CSC REFLEX BNC has the brightest, clearest 
ground glass image. 
We have even developed an advanced lens locking 
device for our camera. It can take lenses from 
20mm up-itcaneven take heavyzoom lenses like 
the Angenieux 25mm/250mm without any need 
for support brackets. 
Mitchell makes great cameras. The BNC is incom- 
parable. CSC has maintained Mitchell quality levels 
throughout the conversion with all of the original 
BNC features intact . . . even down to our steel 
washers that have been hardened and precision 
ground for a lifetime of smooth operation. 
The CSC REFLEX BNC - just another reflex BNC? 
Hardly! Just compare. See it now! Rent it! Convert 
your BNC! Call CSC at 212 PLaza 7-0906. 
C A M E R A  S E R V I C E  C E N T E R ,  I N C . ,  
333 West 52nd Street, New York, N. Y. 10019 
CANADIAN AFFILIATE:  CINEVISION LTEE., MONTREAL 

-_x 
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”WE USKED IllETRO/KULVRR 
TO HELP SOLVE OUR 
PROtESSlllG PROBLEIllS 

“With our Metro/Kalvar Model 135/16 Printer-Processors we’re pro- 
ducing our own filmstrip prints without chemical solutions or darkroom,” 
says Dr. Samuel N. Stevens, Jr., President, Psychotechnics, Inc., Chicago, 
Illinois, specialists in reading training aids for industry and education. 

You too can enjoy the simplicity of producing topquality, long wearing, 
B&W release prints with Metro/Kalvar’s Printer Processors and unique, 
heat developing, dry-process print films. Operating at speeds up to 
100 fpm, the Model 135/16 provides both printing and processing in a 
single pass. Requiring only electrical power, installation of the desk-top 
Model 135/16 is practical anywhere. And, with the simplicity of the 
Metro/Kalvar process, no special operator skills are needed. 

Write today for details on how a Metro/Kalvar program can benefit youf 

I K METRO/KALVAR, Inc. 
745 Post Road, Darien, Conn. 06820/203 655-8209 

A JOINTLY OWNED SUBSIDIARY OF MGM, INC. AND THE KALVAR CORPORATION 
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Film Reels, Cans. Shipping Cases, Reel Paks. Tape Reels, Processing Rollers, Cores and Bushings. 
640 SOUTH COMMERCIAL AVE., CARLSTADT, N. 1.07072, (201) 933.9125 Direct N.Y.C. Phone No: (212) 524-5055 

West Coast: 905 North Cole Ave., Hollywood, Calif. 90038, (213) 467-3107 
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L 
A professional video and sound recording system with fine 
resolution, quality video and true audio fidelity. Instant play- 
back on any Sony ,/,” Videocorder. SEE IT YOURSELF! Over- 
the-shoulder, battery operated recorder only 11 Ibs., viewfinder 
on camera to frame picture-for much less than you’d believe 
. . . only $1250.00. 
BOOTH 45-46 Sony Videocorder DVK 2400 

ALSO FROM MAGNETIC RECORDERS COMPANY.. . 
U )II E R” 10010 “Report Pilot” 

+marteL 

Engineered for the movie 
cameraman and reporter 
Portable AC/DC and only 7 Ibs. 
complete 

Full track 
Off tape monitoring 
Photo-electric level control 
Strobe speed control 
Exclusive “Pilotone” control 
Transistorized and climatized for 

20-20,000 CPS (Ht) @ 7l/2 IPS 

tem peratu re extremes 

models available 
2 and 4 track stereo plus 1/2 track mono 

“UHER . . .a  name known to professionals throughout the world.” 

SEE AND HEAR THESE 2 NEW RECORDERS 
AT BOOTHS 45 and 46. 

There is onlv “one” . . . 

AUDIO VIDEO HIGH FIDELITY EQUIPMENT 
7120 Melrose Ave WE 3-5545 Los Angeles, Calif 90046 
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The only comulete line 01 Integrated Circuit 
Audio Eaualizer- Amulilier Modules availatk.. 
The Electrodyne Modular series employs the latest integrated circuit 
differential amplifier design techniques and has been developed 
for maximum quality, function integration and reliability. Any of 
Electrodyne’s 6 Input Modules offer the folowing, used with any of 
8 Switching Modules, our LA-602 Program Amplifier and our ACN-1P 
or ACN-2P Combining Network they provide all the electronics and 
channel switching necessary for a basic Audio-Control Console. 
All Electrodyne Input Modules share these features. Each are com- 
pletely interchangeable and wire t o  the same plug. All provide iso. 
lated echo send output with independent level control. All draw less 
than 40MA at 24VDC and are available without input attenuators. 
The 309L, 509L and 709L incorporate a low noise microphone pre- 
amplifier, an input switch for selection of line or microphone input, 
-1Odb and -20db to accommodate various microphone output 
levels. 
l o w  frequency equalization point of the 409L and 509L is lOOHz 
and the high frequency point is 10kHz. Low frequency equal- 

Line level Input 
3091 
Line level or 
microphone input. 

Line level or 
2 frequency 
equalization. 

ization points of the 609L and 709L are selectable at 40 or lOOHz 
and the high frequency points are selectable at  1.5, 3, 5, or 1OkHz. 
The 609L and 709L have a coaxially mounted switch which selects 
echo send output from before the attenuator or after the program 
amplifier. 
These all silicon, solid state integrated circuit amplifiers have been 
proven in high-reliability military and computer systems, and records 
of tens of millions of hours without failure are not uncommon. These 
amplifiers operate well below their maximum output capacity. Sub- 
stantial amounts o f  feedback around each amplif ier provide 
extremely low distortion, while insuring the highest circuit stability. 
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Consistency of sound track quality on an endless 
variety of locations and sets can be dramatically 
improved with the remarkable Shure SM5 Boom Micro- 
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Neumann: 

FET-80 Series Mlcrophones, 
with Compatible Central Powering 

Good news for people who wanted the 
finest, but couldn’t afford it. Now you 
can obtain the new Neumann micro- 
phones-solid state and still unchal- 
lenged for acoustical quality-at prices 
up to 30% lower than before. 
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tronics, FET-80 Series Microphones 
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performance, plus the flexibility of 
central compatible power; long-life 
battery operation; two-year guarantee, 
and more. All at tremendous savings. 

FET-80 Series Microphones are cur- 
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Free from 
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Information that tells all about them. 

Gotham is the sole U.S. distributor of 
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p i m i m i i i - i i i i i i  I Gotham Audio Corporation 11 
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Measurement of Noise in 
Video Systems 

t 

Noise in video systems cannot be mea- 
sured by means of a simple voltmeter 
because of the blanking and sync pulses 
which are essential elements in these 
systems. A wide variety of special methods 
and measuring equipment has been de- 
veloped to measure video noise - including 
oscillogram scanning, and the use of an 
oscilloscope to measure the peak value 
of the noise signal. Most of these tech-, 
niques have inherent weaknesses, but a 
recent measurement technique has been 
developed. This is a video noise meter 
which permits “objective” measurements 
of noise, quickly and easily. 

In all communication systems, noise 
has a major effect on the quality of trans- 
mission. Measurement of SNR, therefore, 
is practiced on a large scale. In television 
systems, the significance of noise is perhaps 
even greater because of the very large 
bandwidth of the T V  channels and be- 
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cause the transmitted signals are, by their 
very nature, pulses, i.e., similar in char- 
acteristics to the noise signals. Until 
recently, no completely satisfactory method 
was readily available for measurement of 
video noise. 

Measurement of noise in a video system 
cannot be achieved by means of a simple 
voltmeter because of the presence of the 
blanking and sync pulses (vertical and 
horizontal), which are required for the 
operation of the transmission system. 
The amplitude of these operational signals 
is several orders of magnitude larger than 
that of the noise, and, therefore, would 
make any direct measurement impossible 
(Fig. la). Because of this problem, a 
number of methods and techniques have 
been developed; however, these have 
serious limitations. 

Noise Measuring Method According to RCA 
Noise voltage, which is contained in a 

line or in the full picture, is displayed on the 
screen of an oscilloscope. This oscillogram 
is scanned by means of the photocell 
through a horizontal slot. This scanning is 
accomplished by shifting the oscillogram 
in vertical direction by means of a dc 
voltage, which is the so-called “displace- 
ment voltage.” The current in the photocell 
is a measure for the distribution frequency 
of the amplitudes. The displacement 
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voltage, which is required to reduce the 
current in the photocell in both directions 
to 60.770, corresponds to twice the rms 
value of the noise voltage. The accuracy 
of this method is quite satisfactory. The 
requirements for the oscilloscope are rather 
demanding. Major disadvantages are the 
complexity of the operation and the 
rather small measuring range, which at  
the best amounts to 60 dB. 
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