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The Revolt of the Engineers 
By Edwin T. Layton, Jr .  Published (1971) 
by the Press of Case Western Reserve Uni- 
versity, Cleveland, Ohio. 286 pp. Price 
$9.95. 

Dr. Layton is Associate Professor of the 
history of science and technology at Case 
Western Reserve University. This book 
had its origin when as a student he read 
Thorsten Veblen's The Engineers and the 
Price System and was surprised that engi- 
neers would be portrayed as the predest- 
ined leaders of a social revolution in 
America. The engineering press provides 
ample evidence of a reforming movement 
within the profession. The large-scale ap- 
plication of science to practical affairs 
brought engineers to the forefront of tech- 

. nology. The reformers were convinced that 
social problems could be solved by apply- 
ing engineering methods. This ideology of 
engineering served to define not only the 
engineer, his social role and responsibili- 

ties, but also his professional conscious- 
ness. 

Despite the widespread adoption of 
these ideas, engineers failed to develop the 
unity they were seeking. Engineers were 
for the most part employees of large corpo- 
rations, and professional development 
often conflicted with the interests of em- 
ployers. This was not simply a conflict be- 
tween engineers and businessmen - engi- 
neers are tied to business by many bonds, 
and many of the most successful have 
gone into managerial work. 

Engineers developed two versions of pro- 
fessionalism - one that directed the engi- 
neer to independent action and another 
that  linked him to the business world. The 
story of the professional development of 
American engineering for the first 40 years 
of this century is in large part the story of 
the clash between these two traditions. 

Engineers have not succeeded in pre- 
venting the abuse of technology nor in di- 
recting this force to social purposes. They 
failed to reform either themselves or soci- 
ety. Dr. Layton attributes this to divided 
loyalties and ideological problems of iden- 
tity. It is not uncommon for engineers who 
have risen to managerial positions to think 
of themselves as businessmen, but they 
may retain professional society member- 
ship for business reasons. Engineers who 
have risen into top management confront 
engineering societies with a dilemma. It is 
generally conceded that engineers engaged 
in technical management still qualify, but 
the case is far from clear when it comes to 
those who have,gone up into positions of 
general management. 
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Modern business needs highly special- 
ized technical knowledge and only profes- 
sionals can supply it. Engineers need orga- 
nizations to apply this knowledge. A basic 
problem is that  the balance has shifted too 
far in the direction of business and the 
terms are laid down by employers. This 
has drastically interfered with the inde- 
pendence of engineers. The losers are not 
only the engineers -the public would 
benefit greatly from the independent eval- 
uation of technical affairs that  the profes- 
sion could provide. 

In an epilogue, Dr. Layton reviews re- 
cent developments, particularly the shift 
towards scientific professionalism. This 
transformation was especially marked in 
radio engineering, and had a profound in- 
fluence on the Institute of Radio Engineers 
(IRE). When IRE merged with AIEE in 
1963 to form a new organization, the Insti- 
tute of Electrical and Electronics Engineers 
(IEEE) IRE had more than 100,000 mem- 
bers. The IEEE was the largest American 
engineering society and it inherited from 
IRE a tradition of professional indepen- 
dence. When the Engineers Joint Council 
in 1967 changed its constitution to allow 
corporations as members, IEEE withdrew. 

The decline in the ideology of engineer- 
ing may provide opportunities for the de- 
velopment of a new interest in the social 
consequences of technology. The ideology 
of engineering stressed the superior quali- 
ties of the engineer, and fostered prestige 
and status seeking. This ideology diverted 
the real concern of some engineers with 
the misuse of technology into unproductive 
channels. Whether engineers will gain a 
renewed social awareness after being freed 
from this encumbrance is still a question, 
Dr. Layton concludes. If they do, a new 
engineering professionalism is not beyond 
the realm of possibility. - Rodger J. Ross, 
Consultant, P.O. Box 5291, Terminal A, 
Toronto, Ont. 

Photoelectronic Imaging 
Devices 

Vol. I, Physical Processes and Methods 
of Analysis; Vol. 11, Devices and  Their 
Evaluation 

Eds. Lucien M. Biberman and Sol Nudel- 
man. Published (1971) by Plenum Pub- 
lishing Corp., 227 W. 17 St., New York, 
NY 10011. Vol. I, 430fxxiv pp. Illus. Dia- 
grams. 6 by 9 in. Price $25. Vol. 11, 584+ 
xxiv pp. Illus. Diagrams. 6 by 9 in. Price 
$25. 

The student of photoelectronic imaging 
devices has had little choice in the past 
but to turn to the scientific journals and to 
the specialized symposia and their reports 
for information and for training. During 
1968 and 1969, summer courses were given 
a t  the University of Rhode Island in an  ef- 
fort to improve this situation. The lectures 
given during these summer courses were 
collected by Biberman and Nudelman in 
Photoelectronic Imaging Devices and the 
book has been used since as a text for a 
graduate-level two-semester course in the 
Department of Electrical Engineering. 

The editorial arrangement of the mate- 
rial in these two volumes has been 
planned for the orderly presentation of the 
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material to the student. In a broad sense, 
the first volume includes papers on the 
theory of photoelectronic imaging devices; 
and the second volume, papers on practi- 
cal or commercially available devices. As a 
further subdivision, the first volume con- 
tains four parts: Radiometry, Radiance 
and Vision; Basic Functions; Analysis; 
and Introduction to Systems. The second 
volume is divided into five parts: Principal 
Sensor Parameters and Their Measure- 
ment; Image Intensifiers, Converters and 
Direct-Viewing Devices; Signal-Generating 
Image Tubes; Special Sensors; and Evalu- 
ation. 

The first part of the first volume con- 
tains papers on the natural levels of illu- 

mination and of irradiation, which deter- 
mine the magnitudes of inputs to the de- 
vices, and also papers on the properties of 
vision, which determine the useful output 
magnitudes from the devices discussed in 
the remainder of the text. AGO, there is a 
paper on the units of photometry and of 
radiometry, in which it is pointed out that 
the expression of the sensitivity of infrared 
or of ultraviolet sensors in visual terminol- 
ogy is objectionable. However, in this text 
book, to which there were 39 contributors, 
it turned out to be impossible to impress 
every one of them with this point of view. 

The remainder of the first volume con- 
tains discussions of photoconductivity and 
photoemissivity and of devices which 
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make use of these phenomena. Such devic- 
es range from television camera tubes to 
light amplifiers or image intensifiers. 
Methods for the evaluation of the perfor- 
mance of these electron tubes and systems 
are discussed in closing the first volume. 

Details of the measurement of the per- 
formance of these electron tubes are treat- 
ed in the first part of the second volume of 
Photoelectronic Imaging Devices. Detailed 
discussions of all known types of image in- 
tensifiers are followed by similarly de- 
tailed discussions of camera tubes. The 
various television camera tubes are com- 
pared on a numerical basis in the last part 
of the text. 

A copy of Photoelectronic Imaging De- 
oices should be on the bookshelf of anyone 
concerned with the observation of radia- 
tion in the wavelength range from the far 
ultraviolet (and even x-rays) through the 
visible to the far infrared. As a matter of 
fact, this text can almost be considered as 
a reference handbook on its subject. 

While Photoelectronic Imaging Devices 
is a useful collection of information that is 
not so readily available elsewhere, it does 
have its shortcomings. I have mentioned 
earlier that despite the senior author's 
thesis that photometric concepts should 
not be used where radiometric concepts 
are appropriate, several of the authors vio- 
late this rule. 

It is unfortunate that in his discussion 
of this point, Mr. Biberman made use of 
several nonstandard or unconventional 
concepts. The most serious of his depar- 
tures from the usual practice is the defi- 
nition of the candela as a unit of luminous 
flux instead of as a unit of luminous inten- 
sity, where, of course, intensity is flux per 
unit solid angle. In so doing, he has intro- 
duced the necessity for a blackbody radia- 
tor that appears equally bright from all 
directions over a hemisphere. Typically 
blackbody radiators, including those used 
internationally as photometric standards, 
do not have this property. 

There is one mechanical difficulty with 
Photoelectronic Imaging Devices that 
must, be laid a t  the door of the publishers. 
All too many of the illustrations have been 
reduced to such size that a reading glass is 
a useful, if not necessary, aid to their 
study. 

It is interesting that Chapters XV, XVI 
and XVII are corrected reprints of papers 
published in the Bell S y s t e m  Technical 
Journal, the RCA Review and the Journal 
of t h e  SMPTE, respectively. Despite this 
fact, wherever reference is made to these 
papers by other authors in Photoelectronic 
Imaging Deuices, the references are made 
to the original publications and not to 
these Chapters. This appears to be a com- 
mon weakness of editing to which compen- 
dia of information from several sources are 
prone. And, of course, this text is such a 
compendium. - W. 7'. Wintringham, 56 
Elmwood Ave., Chatham, NJ 07928. 

Coherent Optical Computers 

By Kendall Preston, Jr. Published (1972) 
by McGraw-Hill Book Co., 330 W. 42 St., 
New York, NY 10036. 316 pp. Illus., Di- 
agrams. 6 by 9 in. Price $16.50. 

An optical computer is an imaging sys- 
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Video Cartridge, Cassette 
and Disc Player Systems 
Proceedings of theSymposium 
OCTOBER 7 AND 8,1971, MONTREAL 
Stanley F. Quinn, Chairman 

From the Foreword: It was the purpose in organizing the Symposium to 
examine the new technology of videoplayer systems and to consider the 
likely impact on education, industry and the home. It was hoped to attract 
not only engineers but also educators and other professionals interested in 
this new medium of communication. There. were four sessions : Perspective 
Session, in which particular emphasis was placed on the social a n d  economic 
aspect of the new technology; Utilization Session, in which plans and experi- 
ence of prospective users were outlined; and two Technical Sessions, which 
provided a review of the technology of storing audio-video information and 
new information about videoplayer systems. The matter of the multiplicity 
of systems standards received particular attention in several of the papers 
on both days. 

CONTENTS 
Foreword Stanley F. Quinn, Canadian Broadcasting Corp., Montreal 
Socio-Economic Aspects of Videoplayer Systems - A Perspective Wilton R. Holm, 
AMPTP Research Center, Hollywood 
Video Cassettes -The New Medium Daniel I. Cooper, McGraw-Hill, h e . ,  New York 
Video Cassettes - Boom or Bust? Gordon B. Thompson, Bell-Norfhertt Research 
Labs, Ottawa, Ont. 
Some Reflections on Cassettes and Video Cassettes Claude Soul6, Secrefary-General 
of UNIATEC, Paris 
Techniques for Storage and Reproduction of Audio-visual and Television Programs 
Richard Theile, Instituts f l r  Rundfunkfechnik, Munich 
High-speed Contact Duplication of Video Magnetic Tapes Charles E. Anderson, 
Ampex Corp., Redwood City,  Calif. 
Videoplayer Compatibility With Television Receivers Rolf Spies, Norman Parker 
and Albert W .  Massman, Motorola h e . ,  Franklin Park, Ill. 
Compatibility and Standardization of Various Systems of Video Cassettes Jose‘ 
Bernhart, Assistant Director, Technical Services, ORTF, Paris 
Quebec 1971 and Information by Images Gilles Bergeron, Deputy Minister of Com- 
munications, Government of Quebec, Motitreal 
Audio-visual Methods of Self-Education in the Health Sciences or “What You Want, 
When You Want It, Where You Want It, and as Often as You Need It” Dr. J .  
Norrie Swanson, Faculty of Medicine, University of Toronfo, Onf. 
Cable Television Prospects for Cassette Systems Israel Switzer, Maclean- Hunter 
Cable TV Ltd., Rexdale, Ont. 
Industrial Applications of Videoplayer Systems Thomas R. Shepherd, Shepherd 
Education & Communicafion Co., Inc., Concord, Mass. 
Another Chance for the Individual (Home Utilization of Vidco Cassettes) Paul J .  
Caravatt, Jr., Newtel Communications, Inc., New York 
The Design Concept of the Sony Color Video Cassette Total System Kazuo Iwama, 
Sony Corp. of America, Long Island City, N. Y .  
Super 8 Film: A Universal Input to  Video Cassette and Television Systems, Part 1: 
Application Concepts Eric A. Yavifz,  Eastman Kodak Co.,  Rochester, N. y .  
Super 8 Film: A Universal Input to Video Cassette and Television Systems, Part 11: 
Techdical Considerations Joseph L. Boon, Eastman Kodak Co.,  Rochester, N .  Y .  
Color Recording on the Video Disc ProJ Dr. Walfer Bruch, AEG-Telefunken, 
Hannover, Germany 
Panel Discussions: Perspective and Utilization Eric A. Yavitz, Wilton R.  Holm, 
Daniel I .  Cooper, Gordon Thompson, Yves Garneau (Bellevue-Path6, Montreal). Yves 
Labontd (Radio Quebec, Montreal), Gilles Bergeron, J.  Norrie Swanson, I. Switzer, 
Thomas S. Shepherd and Paul J. Caravatt, Jr. 

Over 70 illustrations approx. 200 pages 5% x 8% in. Softbound 
Price: $6.50 Discounts to  SMPTE members, libraries, and booksellers: 

1 to 4 copies, 20%; 5 to  49 copies, 25%; 50 or more, 33%%. 

Society of Motion Picture and Television Engineers 
9 EAST 41 STREET, NEW YORK, NY 10017 

tem in which the transmission of the 
image elements is modified along its path 
to achieve computational processes. It is 
particularly valuable, as the author says, 
“where vast numbers of parallel calcula- 
tions must be performed per unit time 
with only moderate accuracy.” For such 
purposes it is necessary to meet stringent 
fidelity requirements in the image trans- 
mission processes, and they become even 
more stringent where the optical computer 
is made coherent to extend its field of ap- 
plication. These qualities are not all nec- 
essarily exactly the same as those contrib- 
uting to high picture excellence, but they 
generally favor it. 

Thus there is a kinship in the design 
and testing stages between the optical 
computer art and the art of image repro- 
duction and transmission. This is especial- 
ly evident for some of the modern tech- 
niques of image reparation to restore pic- 
ture quality lost in a process. Or where, as 
in scientific photography, certain critical 
elements of image quality must be main- 
tained despite disadvantageous circum- 
stances. Or again, where pattern rewgni- 
tion is an imaging objective. 

Essentially, the subjects discussed are 
lens-system design (including fabrication 
and testing), optical power sources, optical 
computation procedures (including espe- 
cially the Fourier-transform relationship), 
spatial light modulators (including photo- 
graphic emulsions, photochromic and 
thermoplastic materials), output detection 
(with noise considerations), digital tech- 
niques, and a variety of applications. 

An important application described is 
that of processing the data obtained in 
“synthetic-aperture’’ radar. In general, 
radar return signals show a high range res- 
olution but poor azimuthal resolution un- 
less the antenna is very large. Where the 
exploring is done laterally from an air- 
plane the returns from successive positions 
of the plane can be combined in a coher- 
ent optical computer to simulate the use 
of a very wide antenna, and result in a 
high azimuthal resolution. This can be 
carried out through overcast or a t  night. 
An excellent map of Washington obtained 
by the process is shown in the book. 

The book assumes a reader with a cer- 
tain preparation in electromagnetic theory 
and communications, and also some 
mathematics, but does give some intro- 
duction to the more difficult subject mat- 
ter. However, the reader will probably 
have some difficulty in understanding the 
f-number scale in Fig. 1.12. What does an 
f-number of 50 mean for an ordinary 
35mm camera lens? The book is generally 
designed, according to the dust cover, for 
the engineer, student or technical planner 
“who must update himself in this impor- 
tant new technology.” -Pierre Mertt ,  
Consultant, Lido, Long Beach, L.I., NY 
11561. 

Picture Bandwidth Compression 

Eds. Thomas S. Huang and Oh1 J. Tre- 
tiak. Published (1972) by Gordon and 
Breach, Science Publishers, Inc., 440 Park 
Ave. South, New York, NY 10016. 734 pp. 
Illus. Diagrams. 6 by 9 in. Price $49.00. 
Edit. Note: $24.50 is Publisherls an- 
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operators to turn out highest quality film. 
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ing to extended developing can be accomplished in a matter of seconds = Impingement dryer allows shorter put 
through lime. 

Partial listing of Filmline Color Installations: - NBC. New York 
NBC- Washington NBC- Cleveland, NBC- Chicago, CBS 8, ABC Net: 
works, Eastman K’odak, Rochester. 
laboratories: De Luxe Labs General Film Labs (Hollywood) Pathe- 
Labs Precision Labs Mecia Labs Color Service Co. Capiial Film 
Labs’ Byron Film Libs MGM Mbvie Lab Lab-TV fechnical Film 
Labs’ Telecolor Film Lbbs Gbffanti Filni Labs k-One Labs, All. 
servi’co Labs, NASA Cape H‘ennedy, Ford Motion ’Picture Labs. 

SD-72 

Send for Lilerature 

Time & Lease All prices F,o.B. 
MILPORD, CONN. TV Stations. WAPi-TV WHP-TV WMAL-TV WXYZ-TV WWL-TV WMAR- (203) TR 8-2433 Plans Available 

C 0 R P 0 R AT I 0 N 

“When you buy quality Filmline Costs Less” 

MILFORD, CONNECTICUT 

TV, WJXT-~ i ,  K E T V . ~ ,  W T O ~ T V ,  WEAT-TV, WC‘KT-TV, WAVE-TV. 
WAVY-TV, KTVI-TV, WCPO.TV, KTAR-TV, WSYR-TV. 
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nounced price if check accompanies order 
and Jour. SMPTE review cited. 

In 1921 it began to be recognized that  the 
straightforward transmission of a good 
quality television picture would require a 
frequency bandwidth of the order of sever- 
al to 10 megahertz. The current art  did 
not then permit this, and development 
started with almost ridiculously narrower 
bands, of the order of 15-20 kilohertz or 
even less. The extension of this to the 6- 
megahertz width in a short 10 to 20 years 
(with a digressive development of radar) is 
one of the minor miracles of 20th century 
technology. 

The great problems encountered with 
the wide frequency band urged on the en- 
gineers to find a better way of transmit- 
ting this picture. In the early forties a 
study of thc signal spectrum showed it to 
be of a rather refractory character, that  
consisted of a comb-like set of energy 
peaks separated by valleys of very low sig- 
nal intensity. Also examination of the pic- 
tures showed a generally high, but quite 
variable, correlation from signal element 
to succeeding signal element; from scan- 
ning line to successive scanning line; and 
from picture to successive picture. Obser- 
vations like these suggested possibilities of 
band compression. A number of leads have 
been explored in the last 30 years, and a 
modest success realized. The going, it 
must be said, has been relatively hard. 

It has been considered that the time is 
favorable for taking stock of this effort. 
Thus a Symposium on Picture Bandwidth 
Compression was organized by groups 

from the IEEE and MIT in 1969. Thirty- 
one invited papers were presented and this 
book records the proceedings of the Sym- 
posium. In order to keep down the com- 
pass of the project attention was concen- 
trated on efforts made since the effective 
standardization of present television 
broadcast standards. Thus there is little 
discussion of interlacing, which was one of 
the earliest and most successful methods 
of frequency bandwidth compression, that  
put somewhat more energy into the valleys 
of the tclevision signal; thus giving a com- 
pression ratio of 2:1 or somewhat less. 
Similar remarks hold for vestigial side- 
band transmission. 

The first four papers after the introduc- 
tion are tutorial in nature, and cover the 
characteristics of the human observer and 
the extent to which the picture may be 
modified without too much, or any, dam- 
age to the subjective satisfaction or cogni- 
tion that i t  gives. These are followed by 
four papers on indications of information 
theory on bandwidth compression in terms 
of such things as coding, error entropies, 
and noise; with one of the papers dealing 
with the reactions on practical channels 
and modulating procedures. 

Another three papers deal with binary 
encoding. Some very practical results 
have been achieved in bandwidth com- 
pression with pictures having no interme- 
diate shades between black and white. 
Compression ratios have been realized 
running from 3:1 to almost 8:l. But these 
apply to facsimile still pictures rather 
than to television transmissions, and are 
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obtained by simple coding of one form or 
another. 

A dozen papers cover the’ subject of 
intra-frame encoding. A group considers 
the picking up of the signal from the image, 
via processes such as delta modulation, re- 
duction of high-frequency noise by a time- 
analysis filtering, filtering of the logarith- 
mic signal versus the linear, and a system 
called “optimum sampling” of image ele- 
ments versus simple averaging of the lu- 
minance by an  aperture. Another group 
considers quantized encoding in various 
forms, such as pulse code modulation, 
“adaptive” encoding according to the re- 
gional light level in the scanned portion of 
the image, encoding the picture by blocks 
rather than as a whole, contour coding 
supplemented by area filling in, and cod- 
ing of regional assemblies of image points 
appropriately selected. Also considered are 
intermediate conversions of the image 
such as Fourier and Hadamard transforms 
subsequently encoded into signals. The 
overall compression achieved by all such 
systems varies particularly as the prelinii- 
nary processing, such as in pulse code 
modulation, causes expansion rather than 
compression. Optimum figures such as 3: 1 
or 4:l are occasionally mentioned. Some- 
times the compression is obtained a t  the 
expense of fairly considerable instrumen- 
tation. 

It has been noted that  frame-to-frame 
image correlation runs much higher in 
general than that within a frame, so that  
if used as a basis i t  holds more promise for 
bandwidth compression. It has, however, 
given greater implementation problems, 
particularly on long storage necds. Some 
ingenious but complicated implementa- 
tions are presented, which have been dem- 
onstrated with films. 

Color has been introduced into broad- 
cast television in both America and Eu- 
rope, with the use of an imaginative im- 
plementation that  currently gives remark- 
ably acceptable chromatic values on es- 
sentially the same width transmission 
band as previously used tor the mono- 
chrome signal, and with but little diminu- 
tion of resolving power. This leaves a 
problematical hope for band compression 
possibilities. Some experiments are re- 
ported in the book:l’hey do not lead to a too 
distinct conclusion on the achievable com- 
pression. There is no explicit reference to 
the type of color signal separation used in 
electronic video recording systems, as a 
possible basis for band compression. There 
are appended several vague abstracts in 
color signal compression, none developed 
into completed papers. 

While considering the broad subject of 
the book, an author of one of the earlier 
articles remarks: “After studying the 
beautiful mathematics of information 
theory, the world of practical channels 
seems a hopeless morass. One group, gen- 
erally identified by theoretical preoccupa- 
tions, wonders why the results of informa- 
tion theory have not been applied more 
often in practice. On the other hand, 
many practical systems designers contend 
that those who work on information theory 
have been too long in their ivory towers. 
. . . It is true that in the past very little in- 
formation theory has been necessary, . . . 
and for the most part economics has dic- 
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tated the design of actual systems.” I1 can 
be noted that such tendencies are not 
quite as strong as they once were. 

The reader will however recognize the 
aptness of the remarks as he goes over the 
articles in the book. Many of these, dis- 
posed to one side or the other, will require 
not only close reading but also close con- 
sultation of the extensive references cited 
to permit a good understanding of a dis- 
cussion. Nevertheless the work gives a 
most useful overall picture of the thought 
and experimentation that have currently 
been devoted to the subject of picture 
bandwidth compression and its possibili- 
ties. -Pierre Mertz, Consultant, Lido, 
Long Beach, L.I., NY 11661. 

Modern Sound Reproduction 

By Harry F. Olson. Published (1972) by 
Van Nostrand Reinhold Co., 450 W. 33 
St., New York, NY 10001. 335 -t. xiii pp. 
Diagrams. 6 by 9 in. Price $17.50. 

The book is intended mainly for scien- 
tists, engineers and technicians in the field 
of sound reproduction, but‘ it is written so 
clearly and the illustrations are so detailed 
that i t  would be of value to the interested 
layman as well. Elements employed in 
modern sound reproduction - micro- 
phones, amplifiers, loudspeakers and ear- 
phones, and the systems of magnetic tape, 
radio, phonograph, sound motion pictures, 
television and sound reinforcement - are 
described in considerable detail. 

Among subjects covered are generic 
monaural, monophonic, binaural, stereo- 
phonic and quadraphonic sound reproduc- 
ing systems. Methods of acoustical mea- 
surements are described. A study of sound 
collection in studios is presented and 
acoustic treatment of walls and ceilings is 
described and illustrated. 

The last chapter in the book (Chapter 
17, Subjective Acoustics) contains a de- 
scription (with diagrams) of the human 
ear and discusses the physiological and 
psychological factors in sound reproduc- 
tion. The first chapter in the book (Sound) 
describes the nature and equations of’ 
sound waves. I t  notes that the telephone is 
the oldest sound-reproducing system. 
Other of the most common reproducing 
systems are the phonograph, the magnetic 
tape reproducer, the radio, sound-reinforc- 
ing systems, sound motion pictures, televi- 
sion and television reproducers. Elsewhere 
in the book, the author describes the most 
modern sound-reproducing systems. 
Equipments used in acoustical measure- 
ments described in the book include the 
anechoic (echoless) chamber and the arti- 
ficial voice (used in testing microphones). 
The artificial voice consists of an  enclosure 
with the dimensions of the average human 
head. It houses a small loudspeaker sys- 
tem designed to provide uniform response 
over the frequency range of 80 to 12,000 
Hz. In use, a recording of a live voice is 
carried out in an anechoic chamber. The 
recording is played through a magnetic 
tape recorder, the output of which is con- 
nected to the artificial voice which 
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for high speed 
animation film 

d A n i m a t i o n  Discs-Single or 
Double Bar 12 or 16 Field 

Ed Planning and Checking Boards 
Manual or High Speed Model 

Layout Lettering Guide 
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or Double 12 Field 

Precision Cel Punch 

@High Speed Operation 
134‘ Precision Registration 
d Compact Construction 
d B u i l t  to Academy Standa 
d Field Guide Calibrated in 
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and Controller 
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(213) 245-8424 
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Producers Service Corp. I I 
I 
I 
I 

I S t r e e t  

I City - Motion Picture Products Div. 

1200 Grand Central Ave. Glendale. Calif. 91201 1 State -Zip 

supplies a replica of the original voice and 
which can operate over a long period of 
time without the changes that would occur 
in a live voice. 

The author, who is presently an advisor 
to RCA Corp., is a well-known authority 
on the subject of acoustics. An earlier 
book, Acoustical Engineering, is a classic 
in the field. The third edition was re- 
viewed in the September 1957 issue of the 
Journal. Other of his books include Solu- 
tions of Engineering Problems by Dynarni- 
cal Analogies and Musical Engineering 
(reviewed in the January 1953 issue of the 
Journal). -Edit. 

The Technique of the Sound 
Studio (3d ed.) 

By Alec Nisbett. Published (1972) by 
Hastings House Publishers, Inc., 10 E. 40 
St., New York, NY 10016. 560 pp. Di- 
agrams. 5% by 8% in. Price $14.50. 

This book, which first appeared in 1962, 
has gone through seven printings. Tbe first 
edition was reviewed in the April 1964 
issue of the Journal by Clyde R. Keith. 
The second edition, which had been con- 
siderably expanded and revised, was re- 
viewed in the May 1970 issue of the Jour- 
nal. The present (third) edition has been 
slightly revised and brought u p  to date. 
Since comparatively little time has elapsed 
since publication of the second edition, 
the arrangement of the text has been kept 
as close as possible to that  of the second 
edition. The revisions in the third edition 
consist mainly of bringing up to date de- 
scriptions of equipments which have been 
improved or redesigned since publication 
of the second edition. As the author states 
in the Introduction to the third edition, 
“The principles guiding the sound balancer 
and recordist do not change. But the 
equipment does - each year the range 
increases. . , .” - Edit. 

Standard Handbook of 
Engineering Calculations 

Ed. Tyler G. Hicks. Published (1972) by 
McGraw-Hill Book Co., 1221 Ave. of the 
Americas, New York, NY 10020. 1170 pp. 
Diagrams. 6 by 9 in. Price $18.50. 

The hook presents more than 2,000 step- 
by-step calculation procedures for solving 
problems in 12 different engineering disci- 
plines: civil, architectural, mechanical, 
electrical, electronics, chemical, control, 
aeronautical and astronautical, marine, 
nuclear, sanitary and engineering econom- 
ics. 

The calculation procedures are accom- 
panied by worked-out numerical exam- 
ples, and related calculation procedures 
are given. A number of the calculation 
procedures given in the Handbook are 
equally applicable in a variety of disci- 
plines. For example, a beam-selection pro- 
cedure can be used for civil, chemical, me- 
chanical, electrical, and nuclear engineer- 
ing activities, as well as some others. 

The book is designed to be equally use- 
ful to experienced engineers and to stu- 
dents. For the professional engineer, it can 
he especially useful when he is called upon 
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How much do you want to know 
about BOLEX 16 PRO? 

I'd like to know more about: 

THE MAGAZINE 
Coaxial for 400' reels or cores. 

0 Compact light and inexpensive 
0 Sprocketless design for quick loading 
0 Footage counters for each chamber 
0 Rear-mounted for optimum mobility 

FILM THREADING 
Fully automatically in 3 seconds 

0 Fully automatic film take-up in 400' 
magazine 
Signal light tells when camera is ready 
to shoot 

0 Light signals when empty 
0 Built-in cutter for removing partially 

exposed film 

MOTOR DRIVE 

filming 
0 Crystal controlled for sync sound 

One electronically controlled motor for - 
all filming needs 

n Variable speeds 16 to 50 Ips; 16-100 - 
fps models available 

0 Forward and reverse 
0 Single frame filming 
0 Instant start and stop-no blank frames 

between scenes 

SOUND 
Double system at 24 or 25 fps 

0 Super quiet-no blimp needed 
Wireless synch sound shooting with 
accuracy +I frame per 1,000 feet 

0 Automatic slating lamp 
0 Single system sound model available 

FILMING AUTOMATION 
0 Fully automatic exposure control 
0 Variable speed power zooming 

Variable speed power focusing 
0 All controls built into handgrips 
0 Manual over-rides on all controls 
0 Remote control possible for all 

functions 

EXPOSURE CONTROL 
0 Automatic, through-the-lens 
0 Manual over-ride 
0 Film speeds of 12 to 1600 ASA 

Meter coupled to camera speed control 
f-number visible in viewfinder 

0 Audible signal when insufficient light 

LENSES 
0 Wide range 01 zoom lenses 
0 Extreme wide angle lens 
0 Rugged bayonet mount 
0 Lens controls coupled to servo motor 
0 Silent operation of powered lens 

controls 
0 Shock-absorbing rubber lens shade 

VIEWFINDER 
0 Practically fiickeriess mirror shutter 

reflex viewing 
0 Camera stops without mirror blackout 
0 Possibility of right or left-eye viewing 
0 2OX magnification 
c] Instant change from ground glass to 

clear glass 
0 TV and 16mm frame markings 
0 Can be rotated 45,90, and 180 degrees 
0 Indicates 1-stops 
0 Remote viewing possibility 

cut alonn dotted line 

FILM TRANSPORT 
0 Very low pressure required at pressure 

piate 
IJ High-precision single tip claw 

transports and registers film 
0 Superb picture steadiness better than 

0.1 Yo 

POWER PACK 
0 12V rechargeable battery 
0 Plug-in electronic modules 
0 Plug-in crystal synch controls 
0 Outlets for connecting tape recorder, 

time lapse units and other accessories 
0 Choice of powerbelt or powerpack 
0 Signal light on camera shows 

condition of battery 
0 All of the above 

EOLEX16 PRO 
If, in addition to information, you'd like a 
demonstration of the Bolex 16 PRO, writo Pail- 
lard Incorporatod, 1900 Lower Road, Linden, 
New Jorsoy 07036. We'l l notify you when we'll 
be in your neighborhood. 

AFFILIATION 

STREET 

S T A T F Z I P -  CITY 

For countries outside the USA., write Bolex 
International S.A., 1450 Sto. Croix, Switzerland 
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to perform calculations outside his area of 
specialization. 

This is a useful reference book even, or 
perhaps especially, in situations where 
computers have replaced manual calcula- 
tion methods, since the Handbook can 
provide the engineer or computer pro- 
grammer with the procedure to follow for 
the solution of a given problem. Once the 
procedure is known, the computer can be 
programmed to solve the problem. -Edit. 

The Technique of Special 
Effects Cinematography (3d. ed.) 

By Raymond Fielding. Published (1972) 
by Hastings House Publishers, Inc., 10 E. 
40 St., New York, NY 10016. 426 pp. Illus. 
Diagrams. 5% by 8% in. Price $18.50. 

Robert W. Wagner, whose review of the 
first edition of this book appeared in the 
January 1966 issue of the Journal, de- 
scribed it as “a thorough, precise and 
scholarly work.” He predicted that “it 
should stand for a long time as the stan- 
dard work on the subject. . . .” 

The third edition has been revised and 
brought up to date. Although the chapter 
headings are the sameas  those in the first 
edition and no new chapters have been 
added, some new material has been in- 
cluded; for example, a section on “Con- 
struction Techniques” has been added to 
the chapter on Miniatures. 

A helpful segment of the book is the 
Bibliography, which has been expanded to 

include references to recently published 
material. 

The author is Professor of Communica- 
tions in the Department of Radio-Televi- 
sion-Film, Temple University, Philadel- 
phia. -Edit. 

Film Editing Handbook: 
Technique of 16mm Film 
Cutting 

By Hugh B. Churchill. Published (1972) 
by Wadsworth Publishing Co., Inc., Bel- 
mont, CA 94002. 198 pp. Diagrams. 7 by 
10 in. Ringbound. Price $6.60 ($4.95 on 
textbook orders). 

This book contains practical step-by- 
step explanations of only the mechanical 
procedures of picture and sound cutting. 
The author.has selected some 70 problems 
often encountered in cutting 16mm film 
and has provided straightforward and de- 
tailed explanations of the solutions, aided 
by explicit diagrams. 

A Bibliography and a Glossary of more 
than 150 terms are included. An Appendix 
contains sample forms and charts, such as 
Camera Log, Cutting Log, Final Scene 
List, Laboratory Printing Instructions, etc. 
A second Appendix contains an illustrated 
survey of editing cquipments and tools 
and includes names and addresses of man- 
ufacturers, importers and suppliers. 

The Film Editing Handbook is designed 
to be used by the student while he is actu- 
ally engaged in cutting film and discover- 

SHOOTING 
IN THE 
SOUTH? 
RENT YOUR EQUIPMENT IN ATLANTA. 

Send your ‘‘gofer“ to AFER f o r .  . . 
Eclair NPR or lightweight ACL, 

NAGRA, Arriflex M, Colortran lights, 
complete film production packages 

4 

F h  EquipqeG Re*als@ 
1848 Briarwood Road N.E. 
Atlanta, Georgia 30329 
404/633-4101 

ing the cutting problems that can be en- 
countered. The book is divided into two 
parts - Picture Cutting and Sound Cut- 
ting. The arrangement is intended to give 
the beginning filmmaker a basic under- 
standing of the handling of visuals; the 
author suggests, however, that  since pic- 
ture and sound are often cut simulta- 
neously, the reader should familiarize 
himself with the entire book before start- 
ing to cut his film. 

The book is an excellent practical “how 
to” guide to l6mm film cutting and i t  has 
been designed to be helpful to the novice 
in the ar t  as well as to students with 
slightly more experience as filmmakers. - 
Edit. 

Independent Filmmaking 

By Lenny Lipton. Published (1972) by 
Straight Arrow Books, 625 Third St., San 
Francisco, CA 94107. 431 pp. Illus. Di- 
agrams. Introduction by Stan Brakhagc. 6 
by 9 in. Paperbound. Price $5.95. 

This is an amazingly complete introduc- 
tion to all phases of film production, with 
the exception of major studio (feature pic- 
ture) practices. The orientation is that  of 
the independent producer, and not the 
Hollywood tradition of large crews, im- 
mense backup and post-production re- 
sources and heavy financing. The formats 
discussed arc 16mm and super 8. Super 16 
is mentioned briefly, and 35mm is virtual- 
ly ignored, except as a release print medi- 
um via optical blowup. The book is in- 
tended for the serious student, and the ex- 
perienced and not-so-experienced film- 
maker, and for thesc groups it may prove 
to be thc best one ever written. 

The book is virtually encyclopedic, and 
the complete Table of Contents is much 
too long (some 1000 words) to print in this 
review; one chapter as it appears in the 
Table of Contents is included here as an 
example: 

Chapter 2. Film-Film Forms an 
Image; The Qualities of Film; Film Base; 
Halation; Film Speed: Daylight and 
Tungsten Speed; Pushing Film; Latitude; 
Grain; Perceiving Grain; Contrast and 
Gradation; Sharpness; Acutance; Modula- 
tion Transfer Curves; Color Sensitivity; 
Infrared Film; Reciprocity; Characteristic 
Curve; How Color Film Works. 

Qualities o/ Color Film - Film Speed; 
Grain; Exposure Latitude; Saturation; 
Color Balance and Color Temperature; In- 
door and Outdoor Film; Black-and-white 
Negative; Black-and-white Reversal; 
Color Negative; Color Reversal. A Critique 
of Various Films-8mm, super 8, 16mm. 
Film Storage - Before Exposure; Exposed 
Film; After Processing. Restoration of 
Damaged Film -‘Rejuvenation; Wet 
Printing. 

The abridged contents of the other 
chapters are: 

Chapter I, The Format-Silent and 
Sound Formats; Sound Separations; Mag- 
netic Sound; Costs. 

Chapter 3, The Camera -Theory of the 
Camera; Shutters; Viewing Systems; Ex- 
posure Systems; Camera Controls; Profes- 
sional and Semi-Pro Cameras. 

Chapter 4, The Lens - All about optics, 
lenses, optical accessories, image size, per- 
spective, distortions, zoom lenses, exten- 
sion tubes, anamorphics. 
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Chapter 5, Shooting - Camera Move- 
ment; Effects in the Camera; Animation; 
Exposure Meters; Filters; Lighting, Indoor 
and Outdoor and Mixed. 

Chapter 6, Splicing and Editing-A & 
B Rolls; Leaders; Optical Printing; Nega- 
tive Matching. 

Chapter 7, Sound and Magnetic Record- 
ing - Sound Theory; Mixing; Sound Edit- 
ing; Sync Sound. 

Chapter 8, Preparing The Sound Track 
-Single and Double System; Transfers; 
Editing Mag Film; Mag and Optical 
Tracks; Color Print Tracks; Positive and 
Negative Tracks; A & B Wind. 

Chapter 9, The Laboratories Hole - 
Forced Development; Answer Prints; 
Timing; Effects; Enlargement and Reduc- 
tion. 

Chapter 10, Mixed Bag - Rephoto- 
graphing; Special Effects; Odds and Ends. 

The book is a combination of basic theo- 
ry, practical information and working tips. 
For example, in Chapter 2, we find defini- 
tions of gamma, DmHx, reciprocity failure, 
modulation-transfer, and the like. These 
arc treated on the engineering level, but 
they are developed in sufficient detail to 
provide the filmmaker with insight into 
what is happening in the photographic 
process, and why. 

Aftcr the basics are covered, the author 
gives practical step-by-step working in- 
struction in all areas, and these go down 
to the basic level. His comments arc spe- 
cific and precise, using actual footcandle 
numbers and f-stops. He does not pussy- 
foot with manufacturer’s trade names ei- 
ther, and says what he has to say about 
various films, citing brand names and 
emulsion types. In some cases he includes 
a company’s address, when he feels that  it 
may be a little publicized but useful re- 
source. Many of his comments on material 
or equipment serve as warning of possible 
pitfalls, although they may not always 
occur. 

The material that  Mr. Lipton presents 
objectively as facts are quite correct and 
precise. Some of his comments on equip- 
ment or processes are stated frankly as 
personal preference, and with these one 
may quarrel, depending on one’s back- 
ground and temperament. His methods 
may not always prove to be the reader’s 
favorite, but they will work and they are a 
good point of departure in the absence of 
personal experience. 

The book is well illustrated, and the 
style is very readable, lucid, and at times, 
memorable. Espccially valuable is the at- 
titude of open-mindedness and the willing- 
ness to improvise, to try new approaches 
as opposed to a rigidity of method that  
leads to stagnation or inaction. This is a 
book to grow with, to refer to, and to look 
back on after some years of experience. I t  
is the reviewer’s choice as the one book for 
elementary and advanced college courses 
in film; it also has much to offer to the 
working professional. - Murray Duitz, 
1004 Barth Drive, Baldwin, NY 11510. 

The Work of the Television 
Journalist 

By Robert Tyrrell. Published (1972) by 
Hastings House Publishers, Inc., 10 E. 40 
St., New York, NY 10016. 180 pp. Illus. 
Diagrams. 6 by 9 in. Price $11.50. 

1C you’re thinking CP-16... 

The CP-16 16mm sound Camera 
“On-the-spot’’ coverage for TV News 

and Documentary Film Makers. 
a Whether you’re shooting a crowd scene, a 

person-to-person interview, fast moving 
action news while it’s happening or a 

carefully planned assignment for 
television or documentary, 

your job is easier with the all- 
new CP-16 Single System/ 

Double System Sound Camera. 
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and battery). It combines 
maximum portability with 
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Crystal Controlled DC Motor 
Incorporates high efficiency, low 
power use, high torque, solid state 
intcgratcd circuitry and high 
accuracy. 

Built-In Lightweight 
Battery Operation. 
NiCad rcchargcable battery will 
run at lcast tcn 400 foot magazines 
per charge. No heavy external 
powcr packs or entangling cables. 
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WCKT T V  - Miami, Fla. 

NET T V  - NY 

Boston University 
Jersey City State 
College, N.J. 

NBCTV - NY WPRI TV - Prov., R.I. UP1 - NY 

For more information fill in the coupon below or phone. 

I 
I 

I 
I 456 THE W. CAMERA 55th ST., NEW YORK, N. MART Y. 10019 (212) IN(;. 757-6977 I I 
1 RENTALS 0 SALES 0 S E R V I C E !  
I 
I i 

I 
I 

I Company I 
I 
I 

1 City State Tel. I 
~lllll-gllllll-lgllllllllllllllJ 

Yes, I would like all the facts on the new CP-16 Camera. 

Name 

I 
I ’  
I 

I 
I Address 
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ARRl  I PRECISION EXPOSURE CONTROL 

A separate exposure meter gives you 
part-time exposure information. It 
does its work before the shot. Then i t  
stops! With many of the special prob- 
lems of modern film making-difficult 
locations, changing light levels, unre- 
hearsed action, small budgets and 
tight shooting schedules -that’s not 
good enough! 

That’s why the capability of the built- 
in Arriflex 16BL APEC system makes 
it a whole new thing infilming. Itworks 
before, during and after the scene is 
shot. It never stops! It masters modern 
film production problems by giving 
you control of exposure during the 
crucial moments when you are expos- 
ing fllm. 

Because APEC works, not part-time 
like an ordinary meter, but full-time as 
you do, you lose fewer shots. You get 
more great ones. You get more con- 
sistent, more accurate exposure, 
truer color and better films all around. 
Why settle for less? 

g e t  the complete story - 
write for color brochure. 

I--------- 
I Amm05LnM 

I 1 
I Name- I 

I 
I 
I 

I city State- Zl p- I 

I COMPANY OF AMERICA 

P.O. Box 1050, Woodside, N.Y. 11377 

I Firm 

I Address 

L ------ ------J 

The complicated process of getting the 
news on the television screen is described 
in this book by a man who has worked as 
writer, reporter, director and producer. 
Most of the author’s experience has been 
with Independent Television News in 
Great Britain, but he has also worked in 
television in the United States and has 
produced several award-winning documen- 
taries. 

Television journalism cannot be a one- 
man operation. A successful newscast re- 
quires a team of several members, each 
with special talents and skills. In this 
book; the various roles of each member of 
the team are described with the intent of 
informing other members of the team, as 
well as the public, as to what is required 
of each one. Before a newscast can be seen 
on a TV screen, the efforts of a number of 
people are required including the produc- 
er, the moviemaker, the film editor, the 
film cameraman, the reporter, the inter- 
viewer, the presenter and the newscaster. 

The book provides a great deal of prac- 
tical information. It is written in a highly 
readable style and the author has a nice, 
but unobtrusive, wit. For example, in the 

Introduction, he notes that: “The first 
journalist was the man who told the tale 
to the rest of the tribe, perhaps by grunts 
and gestures of reenactment. We do the 
same thing on television today, perhaps 
with more coherence and sophistication, 
but the essence is unchanged.” 

He points out that  while a newspaper 
reporter can condense the information 
gained in an hour’s interview into two or 
three minutes of reading time, the televi- 
sion reporter has no such option. What he 
gets on film can be cut but not condensed. 
“He depends on the director, the camera- 
man, the sound recordist, the film editor 
whose functions are not merely technical. 
They too are selecting, interpreting, re- 
porting,” he said. 

The book contains 11 chapters: The 
World of Television Journalism; Writing 
for Television; The Role of the Producer; 
The Director as a Movie Maker; The Craft 
of the Film Editor; The Film Cameraman; 
Directing for Television; New Skills for the 
Reporter; The Art of Interviewing; The 
Presenter and Newscaster; and Basic 
Principles of Television. The book also in- 
cludes a Glossary and an Index. - Edit. 

current 
I iteratu re 

................... 
The Editors present for convenient reference a 
list of articles dealing with subiectr cognate to 
motion-picture engineering published in a 
number of selected journals. Photostatic or 
microflim copier of articles in magazines that are 
available may be obtained from The library 
of Congress, Washington, D.C., or from the 
New York Public library, New York, N.Y., at  
prevailing rates. 

Audio Engineering SOC. 
Design of ,a Noise Eliminator System, 

Richard S. Aurwen, Vol. 19, p. 906, 
Dec. 1971. 

Brit. Kinemat. Sound and Television 
EB,U Technical Document 3087-Recom- 

mendations to Film Stock Manufac- 
turers, K.-E. Gondeson, Vol. 53, p, 
336, Sept. 1971. 

Method of Sound Recording in the Produc- 
tion of 70mm Films, V. Makartsev, Vol. 
53, p. 344, Sept. 1971. 

Peculiarities of Behaviour of Multilayer 
Print Film in Present Conditions of Pro- 
jection, G. Burdygina, I. Fridman, Zh. 
Moteneva, A .  Aolohouski and P. Kozlou, 
Vol. 53, p. 346, Sept. 1971. 

Colour Television Film Recording from a 
Shadow-Mask Picture Tube, K. G .  Lisk 
and C. H. Evans, Vol. 53, p. 422, Dec. 
1972. 

Educational and Industrial Television 
Planning a Dimmer System, Joseph N .  

Tawil, Vol. 4, p. 20, Mar. 1972. 

Image Technology 
Progress in Photometry, Radiometry and 

Photographic Light Sources, Richard A. 
Walker, Vol. 13, p. 15, Oct./Nov. 1971. 

Fiber Optics: Light on the Horizon, Marilyn 
J.  Farley, Vol. 14, p. 15, Jan. 1972. 

Jour. Optical SOC. Am. 
Comparison of Stereograms: Pinhole, 

Fly’s Eye, and Holographic Types, J.  T. 
McCrickerd, Vol. 62, p. 64, Jan. 1972. 

Phot. Sci. Eng. 
Alphanumeric storage capacity of a defo- 

cu’sed Fourier hologram and a Fourier 
hologram matrix, F. Bcstenreiner, U. 
Grcis and W.  Weiershausen, Vol. 16, p. 4, 
Jan./Feb. 1972. 

Proc. IEEE 
Comparison of Laser Methods for the Re- 

mote Detection of Atmospheric Pollu- 
tants, Helge Kildal and Robert L. Byer, 
Vol. 59, p. 1644, Dec. 1971. 

SPIE Jour. 
A Remote Airborne Photographic Mission 

Recorder, J. J. Ferrer, Vol. 9, p. 179, 
Aug./Sept. 1971. 

TV Communications 
Computer Services: Converging on Cable, 

Robert J. Mathews, Vol. 9, p. 38, Jan. 
1972. 

Tekh. Kin0 i Televideniya 
Motion Picture Projection in the Pavillions 

of the Countries of the World at  Expo-70 
(in Russian), N .  D. Bernshtein and I. M. 
Bolotnikou, Vol. 14, p. 73, Oct. 1970. 

A Thyristor Frequency Converter for the 
Power Supply of Motion-Picture Appara- 
tus on Location (in Russian), E. I. 
Usyshkin and M.  G. Pasukhina, Vol. 15, 
p. 9, June 1971. 
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