
Abstracts of papers appearing in other 
journals chosen for their importance and 
possiblc value to researchcrs, as well as 
those of tinicly interest, are published in 
the Journal from Lime to time. Many 
translations of abstracts froni foreign jour- 
n a l , ~  chiefly those of the USSR, are made 
available to the J O I L W W Z  by the Research 
Laboratories of the Eastman Kodak Com- 
pany. As a rule, translations are made of 
the abstracts and not of the papers. The 
journals in which the papers appear can 
be consulted at some liberaries. Current is- 
sues 01 Teltlinika kin0 i Tebid inya  can 
be consulted at, or borrowed from the So- 
ciety's Headquarters Ofice. 

Those requiring definitive and thorough 
searches of current literature and patents 
are referred to Abstracts of Photographic 
Science Q Engineering Literature (APSE), 
produccd by the Graphic Arts Research 
Center, College of Graphic Arts and Pho- 
tography, Rochester Institute oC Technol- 
ogy, Rochester, NY 14623, with the editor- 
ial cooperation of the Society of Photo- 
graphic Scientists & Engineers. 

The subject areas are grouped below: 
Color 
Film and Its Properties 

General 
Optics 

COLOR 
Procedures for equivalertti~eutral-density 
(END) calibration of color densitometers 
using a digital computer, Albert J. Sant, 
Phot. Sci. and Eng., 14: 356-362, Sept.-Oct. 
1970. 

The fundamental concepts necessary to 
an understanding of the equivalent-neu- 
tral-density (END) calibration of color 
desitometers for a given color film pro- 
cess are reviewed. The method employed 
in the Photographic Teclinology Division 
of the Eastman Kodak Company for END 
calibration is given in detail. 

Range of perceived hues in two-primary 
projections, D. E. Pearson and C. B. Ru- 
binstein, Jour. Optical SOC. Ant. ,  60: 1598- 
1403, October, 1970. 

Hues perceived in two-primary pro- 
jections were predicted for all combina- 
tions of pairs of 31 diffcrcnt special pri- 
maries by use of our computerized version 
of the Helson-Judd formulation. The com- 
puter was instructed to note the absence 

froni thc predicted hues of any of the l'u11 
possible complement of red, yellowred, 
yellow, green-yellow, green, blue-grecn. 
blue, and red-blue. Expcrimental confir- 
tnation of the computations is reported, 
based on color naming by trained siibjccts 
of the cells in computer-generated quilts 
projected with a selection of near-spcctral 
primaries. The results of thcsc investiga- 
tions confirm the usefulness of I-Ielson- 
Judd formulation as a means of translat- 
ing from chromaticity to perceived color 
in colored displays. 

FILM AND ITS PROPERTIES 
Ncw blue-insensitive film, Willard E. Vary, 
Industrial Phot., 19: 21 continued on pige 
3648, Aug. 1970. 

A special film, prepared by GAF for 
thc Navy, eliminates the blue-sensitive top 
layer. Since a yellow filter is unnecessary, 
underwater photography can be done at  
higher clkctivc speed, and with improved 
sharpness and detail. 

Some basic parameters of test films (in 
Russian), E. L. Nel'skz and I. B. Such- 
kove, Tekh.  Kin0 i Televideitiya, 14: 28- 
31, June 1970. 

A number of test films used in diffcrcnt 
countries for setting up apparatus in cine- 
mas, for the control of printers and for 
othcr purposes in the motion-picture in- 
dustry, havc been examined and their 
main characteristics are discussed. - S.C.G. 

Super 16, Lars Swanberg, Brit. Kinemat. 
Sound nnd T V ,  52: 226-228, Aug. 1970. 

new L!sc VEDETTE 
16mm and 35mm PROFESSIONAL PROJECTORS 
for fast, safe, high speed viewing and 
inspection of motion picture film 

.The ideal machine for film quality 
control, timing and corroction, and 
release print inspection. Handles 
negatives, fine grains and prints. 
UVisual insoection of both oicture 

Smooth, gentle film handling at up 
to 400 ft./min., without intermittent 
movement of usual claw or Geneva 
gear drive. Stable, positive focus. 
2,000 foot film capacity. 

and optical sound track. Soiid state 
write ,or Lsc Vedette ,,terature amplifier for simultaneous 

monitoring of picture and sound. 
or request a "no obligation" 
demonstration. 

ULTRASONIC CF2 CLEANER 
for MOTION PICTURE FILM m~MICROFILM 
MAGNETIC TAPE 
PresentedThe Academv of Motion Pictures Arts andsciences Award of Merit 
for Outstanding Technidal Achievement. 

Ultrasonic energy is the most effec- 
tive and economical way to 
completely clean motion picture 
film, microfilm and tape without 
mechanical scrubbing and wiping. 
Ultrasonic energy performs the 
entire cleaning operation. 

Restores clarity and sound to 
maximum quality. 
9 Enhances the entertainment 
value of motion picture film end 
improves commercials. 

Assures static free film with color 
balance undisturbed. 
=Cuts projector maintenance 
costs . . .no dirt or dust 
carried into gates and orifices.. 
less breakdowns. 
.Completely automatic . . . 
requires only loading and 
unloading. 

= Efficient revolving prism shutter 
and sharp optics produce bright, 
clear images without overheating 
film. 

LIPSNER-SMITH CORPORATION 
7334 No. Clark St., Chicago, 111.60626 312-338-3040 

Costs only 1/20 of a penny per 
running foot to operate. 

Used by every major motion 
picture lab in the world. 

Descriptive brochure 
will be sent on request 
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How much do you want to know 
about BOLEX 16 PRO? 

I'd like to know more about: 

THE MAGAZINE 
0 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 
0 Fully automatically in 3 seconds 
0 Fully automatic film take-up in 400' 

magazine 
0 Signal light tells when camera is ready 

to shoot 
0 Light signals when smpty 
0 Built-in cutter for removing partially 

exposed film 

MOTOR DRIVE 
0 Crystal controlled for sync sound 

filming 
One electronically controlled motor for 
all filming needs 
Variable speeds 16 to 50 Ips; 16-100 
fps models available 

0 Forward and reverse 
Single frame filming 

0 Instant start and stop-no blank frames 
between scenes 

SOUND 
0 Double system at 24 or 25 Ips 
0 Super quiet-no blimp needed 
0 Wireless synch sound shooting with 

accuracy fl frame per 1,000 feet 
0 Automatic slating lamp 

Single system sound model available 

FILMING AUTOMATION 
Fully automatic exposure control 
Variable speed power zooming 
Variable speed power focusing 
All controls built into handgrips 
Manual over-rides on all controls 
Remote control possible for all 
functions 

EXPOSURE CONTROL 
Automatic, through-the-lens 
Manual over-ride 
Film speeds of 12 to 1600 ASA 
Meter coupled to camera speed control 
f-number visible in  viewfinder 
Audible signal when insufficient light 

LENSES 
Wide range of zoom lenses' 
Extreme wide angle lens 
Rugged bayonet mount 
Lens controls coupled to servo motor 
Silent operation of powered lens 
controls 
Shock-absorbing rubber lens shade 

VIEWFINDER 
Practically flickerless mirror shutter 
reflex viewing 
Camera stops without mirror blackout 
Possibility of right or left-eye viewing 
2OX magnification 
Instant change from ground glass to 
clear glass 
TV and 16mm frame markings 
Can be rotated 45,90. and 180 degrees 
Indicates I-stops 
Remote viewing possibility 

FILM TRANSPORT 
0 Very low pressure required at pressure 

plate - 
0 Hlgh-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, 

0 Choice of powerbelt or powerpack 
0 Signal light on camera shows 

0 All of the above 

time lapse units and other accessories 

condition of battery 

60LEX16 FRO 
If, in addition to information, you'd like a 
demonstration of the Bolex 16 PRO, write Pail- 
lard Incorporated, 1900 Lower Road, Linden, 
New Jersey 07036. We'll notify you when we'll 
be In your neighborhood. 

AFFILIATION 

STREET 

CITY STATE ZIP- 

For countries outside the U S A ,  write Bolex 
international S.A., 1450 Ste. Croix, Switzerland 
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Blowing up 16 to 35 is nothing new. 
The possibilities of the liandhcld sync 
camera, small crews and extreme mobility 
have attracted many producers, directors 
and cameramen during the last decade. 
The greatest hindrancc for a wider use of 
1Gmm in fcature film production has been 
the loss of picture quality in the blow-up 
process. Very few iniprovcments have been 
made in this area within the last few 
years. One step forward was the introduc- 
tion of Eastinan Kodak's new film, Revcr- 
sal Intcrtnediate Film type 5249. It 
brought us one gcncration closer to the 
original negative. 

GENERAL 
Statistical diaractcristics OC the vibrations 
of the base during motion-picture shoot- 
ing (in Russian), V. Yu. Torochkov and 

N. N. Bruevich, Telch. Kino i Televicle- 
tziya, 14: 41-42, June 1970. 

A statistical method of analyzing the vi- 
brations of the base of a motion-picture 
camem is proposed, and formulae are de- 
rived from which calculalions can be 
made for the design of stabilizing dcvices. 

The animated loop film in education, 
Patrick Murphy, Brit. Kinemat. Sound 
and TV, 52: 159, June 1970. 

For the majority of children the school 
used to be the main source of intellectual 
stimulation and expcrietlce, through the 
agency of well informed teachers and their 
books. It was true that the average home 
environment seldom provided the oppor- 
tunity for assimilating the necessary in- 
gredients for the development of a useful 

- S.C.G. 

MOlION PICTURE LAB DIVISION 
SllLWER TRACK 
A, P P L I CAT E S 

SOUN'D ON 
EKTACHROME 

7389 
F'RINT STOCK 

Now you can get 
KODACHROME SOUND QUALITY 

with the advantages of 
Lower Picture Contrast 

& Faster Service. 

V bD6beII 
MOTION PICTURE LAB DIVISION 
416 West 45 St.New York 10036 
P!HONE=(1/3I 345-8900 

acadeniic critique. Indeed the day to day 
experiences of teachers in schools were a 
constant rcrninder of the inadequacies of 
the average home background to which so 
little appeal could be made. In  recent 
years however, both television and cduca- 
tional film have enabled children to ac- 
quire a standard of visual expectation 
which finds the average school lacking in 
thc presentation of its own subject mat- 
ter and, unless schools recruit the medium 
of film to their own purposes, their class- 
rooin performances will bc adjudged only 
partially successful in presenting their 
case. Furthermore, they will have ignored 
the advantage of one of the simplest of 
modern teaching aids. 

Down with 8nim - even super 8, Robert 
S. Steele, Journal of the University F i lm 
Association, 22: 43-47, No. 2, 1970. 

The university should aim to have stu- 
dents become the practitioncrs of an art 
form. Equipment that most closely ap- 
proximates that used by the professional 
artist is desirable for film in higher educa- 
tion. 

Effects of background imagery on coordi- 
nate measurement, Robert E. Roger, Pho- 
togramtnetric Eng., 36: 931-934, Sept. 1970. 

This investigation was concerned with 
the centering by the human visual system 
of a black circular inensuring mark in 
sharp circular targets simulating artifi- 
cially marked points in a photographic 
emulsion. Special instrumentation was 
used. The targcts were viewed against an 
infinitc densily surrounding with white 
annular rings scrving as heterogcneous 
background configurations, both sym- 
metric and asymmetric configurations be- 
ing uscd. Both nionocular and binocular 
vision was used and thc results indicate 
that hctcrogencity should not cause a loss 
in precision. Asytnnictry was found to 
cause a small systematic error in accuracy 
of centering but it would not be a factor 
in using the present-day one micrometer 
comparators. An intcresting statistical ap- 
proach was used to analyre the more than 
25,000 pointings. 

Optical storage, G .  G. Scairott, Radio and 
Electronic Eng., 40: 89-95, Aug. 1970. 

The paper discusses the requirements 
lor information processing system coin- 
ponents, drawing attention to the parallel 
nianncr in which systems and components 
cvolvc. A short survey follows of optical 
tccliniques which may be applied to digi- 
tal storage, and of systems which have 
been produced in the past. Finally, sug- 
gcstions are madc as to optical storage 
systems which should have very desirable 
characteristics. 

Progess in photographic processes for 
microelectronics, C. R. Hance, Image 
Technology, 12: 33-38, Peb./Mar. 1970. 

l 'he growth of microelectronic technol- 
ogy has been unprecedented since the dis- 
covery of the transistor two decades ago. 
A typical process for the mass nianufac- 
turc of semiconductor products is de- 
scribed. Two basically different photo- 
graphic systcnis arc involved. One is a 
highly specialized form of photography 
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Give scratched film the 
. . . the PSC/Ott Liquid Gate, that is, manufactured by 
Producers Service Corp., makers of Acme Optical 
Printers, under a patent license from Eastman Kodak Co. 

All of the advantages of previous liquid gate printing, 
plus many additional new benefits are offered in this 
practical, precisely controlled, dependable, automatic 
system. Film scratches on originals are concealed, dirt 
is virtually eliminated, film damage greatly minimized 
and film life greatly prolonged. 

Upon entering the PSC Liquid Gate, the film is vacuumed 
to remove all loose dirt and enhance cleanliness. In 
passing through the gate both sides of the film are 
wetted and in the printing aperture the film is completely 
immersed in perfectly-controlled, uniform layers of 
liquid. In leaving the gate the film is again vacuum 
squeegeed. It enters the gate dry and leaves dry. 

The film position is tightly controlled at all times, yet 
splices pass through easily. Film travels and prints with 
equal facility in either direction at speeds from hold- 
frame to 640 frames/min. The gate itself is interchange- 
able from printer to printer. The closed-loop liquid 
support system, consisting of pumps, filters, bubble 
traps, thermostats, etc. is mounted on wheels and can 
be used with any printer equipped with the liquid gate. 

Without the use of an effective liquid gate the full poten- 
tial of CRI film, small format and large aspect ratio films, 

Gate 
and new sharper print materials cannot be realized. The ' 

ever-increasing amount of information to be extracted 
from a unit area of original has made the liquid gate a 
necessity. The increased use of highly specular light 
sources in printing to enhance sharpness and detail also 
enhances defects, making liquid gate printing mandatory. 

This is the most notable development in many years for 
improving your product and reducing production costs. 
Available for 16mm and 35mm Acme Optical Printers as 
original equipment or as a retrofit. Adaptable to other 
make printers including Oxberry, Research Products, 
and other equipment using Acme style film movements. 
Write now for complete technical data. 

Producers Service Corp. 
Subsidiary Boothe Computer Corp. 
1200 Grand Central Ave. 
Glendale, Callf. 91201 
Please send information on: 
0 Liquid Gate. 0 Acme Printers. 

i 0 Focatron. 0 Photometer. 

ACME I 
OPTICAL PRINTERS I 

Firm - 1  
I 
I 
I 
I 

cw 
I State zip- 

Address 

.-------------------------~ 
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commonly referred to as mask tcclinology 
or prccision mask making. T h e  other is a 
photolithographic process that is con- 
cerned with photosensitive resists. 

Polymers used for the thermoplastic re- 
cording oE inEorm7tion (in Russian), v. 
Ya. Pochinok (Sposoby zapisi injorniatsii 
na besserebryanikh nositelyakh. VTp 1, 
Kiev Univ., 1969, pp. 63-79), Ref. Zh., 
Fotokitiotekhnika, Abstract No. 6.4G.147, 
1970. 

A review is given of data derived from 
experinicnt and fkom the literature on 
polymers used for thermoplastic recording 
of information carried out by the action 
of a beam of electrons on a polymeric 
thermoplastic layer. T h e  results of work 
pcrfornicd a t  Kiev University are pre- 
scntctl. - S.C.G. (‘Translatcd from Ref. 
Z h . ,  Fotolrinotekhnilia.) 

Some physical aspects OE thermoplastic re- 
cording of information (in Russian), N. G.  
Nakhodkin (Sposoby zapisi injormatsii na 
besserebryanikh tzositelyakh. V j p  1, Kiev 
Univ., 1969, pp. 8-62), Ref. Z l i .  Fotokino- 
tekhnikn, Abstract No. 6.46.146, 1970. 

On thc basis of experimental and litcra- 
ture data, a discussion is givcn of ccrtain 
physical processes ivliich determine the 
deformation of a thennoplastic carricr; 
the formation of a latent image in the 
form of a field of pondcroniotive clcctro- 
static forces: the decrease of charge with 
time; and the development of the latent 
image. A study has also been niade of 

the transfer characteristics of a thermo- 
plastic carrier, its limiting resolution and 
its scnsitivity. - S.C.G. (Timislated from 
Ref. Zh., Fotokinotekhnika.) 

Photoelectric image converters with opti- 
cal switching (in Russian), V. P. Golo- 
vikhina and V. F. Zolotarev, Tekh. Kino i 
Telewideniya, 14: 54-55, Mar. 1970. 

An experimcntal study has been made 
of the properties of an image convcrtcr 
consisting of a photoelectret between clec- 
trodcs, one of which is transparent. T h e  
imagc is formed as a polarization relief 
by exposing the photoclcctrct a t  the same 
time as a polarizing field is applied. T h e  
image is then scanncd with a bcam oC 
light wliich depolarizes the image, and thc 
dcpolarization current is converted into :i 
vidco signal. - S.C.G. 

Soviet photographic science (in Russian), 
K. V. Chibisov and V .  I. Sheberstov, Zh. 
Nazich. i Prikl. Fot. i Kinemat., 15: 85- 
119, No. 2, Mar.-Apr. 1970. 

An account is givcn of the period of the 
birth of Soviet photographic sciencc after 
the October Revolution, and of thc work 
of Soviet scientists in thc fields of thc 
thcory and tcclinology of thc manufacture 
of pliotogapliic materials, optical setisi- 
tization, and photographic dcvclopmcnt. 
Research in color photography is tlis- 
cussed in some dctail. Spccial attention is 
paid to work in thc field of the sensitome- 
try of materials with diffcrcnt scnsitivi- 

tics, and also the cvaluation of the physi- 
cal properties of the photographic image. 
In conclusion the future prospects of the 
development of photographic sciencc and 
of the applications of photography as a 
method of scientific research are discussed. 
(Bibliography of 296 references). - S.C.G. 
(Translated from Zh. Nazich. i Prikl. Fot. i 
Kineinat.) 

The Soviet chemical-photographic indus- 
try (in Russian), V .  L. Zelikman, Zh. 
Nazich. i Prikl. Fot. i Kinemat., 15: 119- 
126, No. 2, Mar.-Apr. 1970. 

T h e  historical aspects of the rise and 
dcvclopmcnt of the Soviet chemical photo- 
graphic industry are discusscd. T h e  foun- 
dation of film factorics and the mastering 
of tlie technology of the production of 
profcssional motion-picture film are dis- 
cussed, and information is also givcn on 
tlie reconstruction of the industry in the 
post-war period and the further growth 
in production and the improvemcnt of the 
quality of motion-picture materials. An 
cvaluation is niade of the part playcd by 
rcscarcli and teaching institutes in thc 
solution of the complicated problems of 
chcniistry and photography and in  deal- 
ing with the practical problems in the 
production of light-sensitive materials. 
T h e  directions of further improvements 
in motion-picture film-stock and the cor- 
responding development of the photo- 
chemical technology are indicated. - 
S.C.G. (Translated from Zh. Nazich. i 
Prikl. Fot. i Kinema t.) 

The Worlds Finest for Color Release Printing . . . 
PETERSON COLOR A D D I T I V E  BI -DIRECTIONAL PANEL PRINTERS 

Hclping a growing list of leading film laboratories 
to achieve new standards of excellence as well as 
cost economies, the PETERSON COLOR ADDI- 
TIVE PANEL PRINTER was spccilically dcsigncd 
for high-volume color rclcase printing. It was built 
for use with the standard one-inch 8-hole t,ape 
system. 

Join the Icders like: ALLIED FILM * BYRON 

MGM LABORATORY MOVIELAB NAVAL 

COLOR who have recently acquired one or more 
of these superb machines. 

The two main concepts of the printer are (1) com- 
pletc intcrchnngeability with existing color additivo 
printers. Any negative or program tapc now in your 
vaults can be put on this mnchinc without addi- 
tional negative or tapc preparation. (2 Minimuni 
handling of picture and sound ncgativc. In this 
bi-dxcctional printcr, the negativcs need to be 
threaded only once. 

MOTION PICTURES * DELUXE-GENERAL * 

PHOTOGRAPIIIC CENTER * AND TECIINI- 
.. , 

a D  @&a@&$ &&/*&&, &$#@Go 
MOTION MANUFACTURERS PICTURE PRINTERS OF 

AND ACCESSORIES 

1840 P l C X W l C K  A V E N U E  G L E N V I E W ,  I L L I N O I S  6 0 0 2 5  P H O N E S  ( 3 1 2 1  7 2 9 - 1 0 1 0 :  2 7 3 - 2 4 2 2  
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Compatibility. 
To the breathless fans of the old and slightly naughty femme-fatale two-reelers, 
COMPATIBILITY meant Genevieve Wetlips and her doomed paramour, Donald 
Wann, locked in a humid embrace. Poor Donald never really had a chance. 

To today’s professional film processor, COMPATIBILITY means 3M Motion 
Picture F i lm , ,  . and he never has to take a chance. COMPATIBILITY has come to 
mean the use of standard printing and processing equipment and chemistry for con- 
venience, consistency and quality in reproducing the best possible release prints 
from first or second generation negatives. 

COMPATIBILITY in 3M’s Color Positive TYPE 650 and TYPE 150 Black and 
White Release Print Film means.. . they work! And they work extremely well in 
whatever chemistry and equipment you’re presently using to give you quality repro- 
duction in release prints time after time. 

For a COMPATIBLE demonstration of 3M Release Print Films TYPE 650 or 
TYPE 150, call or write Professional Motion Picture Products, Dept. M.K., 3M Com- 
pany, 3M Center, St. Paul, Minnesota 55101 -Telephone (612) 733-0020. 

Photographic Products Division a!!!!! 
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A R R I  

have you seen 

P R E C I S I O N  E X P O S U R E  C O N T R O L  

the thoroughly professional 
EXPOSURE CONTROL SYSTEM 

that's unequalled €or accuracy 
and reliability? It's now built 

into the ARRIFLEX. 16BL 
Be sure to see 'apec' at the dealers lis ----------------- 

ARRIFLEX COMPANY OF AMERICA 
P.O. Box 1050, Woodside, N.Y. 11377 

NAME 

COMPANY 

ADDRESS 

CITY 

STATE ZIP 
-----------------I 
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MID Behrend’s, Inc. 
161 East Grand Avenue, Chicago, 111. 60611 

1105 Truman Road, Kansas City, Mo. 64106 
Century Camera Shop 
119 North 9th Street, Minneapolis, Minn. 55403 
Victor Duncan, Inc. 
11043 Gratiot Avenue. Detroit. Mich. 48213 

WEST Calvin ~ i n e q u ~ p ,  inc. 

Helix Ltd., Inc. 
679 North Orlearis Street, Chicago, 111. 60610 
Motlon Picture Equipment Co. 
210 Sempie Street, Pittsburgh, Pa. 15213 
P.B. Odom Enterprises, Inc. 
7204 So. Pennsylvania Ave., Oklahoma City, Okla. 73159 
Seymour’s Photo Center 
6010 Camp Bowie Blvd., Fort Worth, Texas 76116 
Southwest Film Lab. 
3024 Fort Worth Avenue, Dallas, Texas 75211 
Treck Photographic 
1124 Stinson Blvd., Minneapolis, Minn. 55413 

WEST Be1 Air Camera 
927 Westwood Blvd., Los Angeles, Calif. 90024 
Blrns & Sawyer Clne Equipment 
1026 North Highland Avenue, Hollywood, Calif. 90038. 
Brooks Cameras, Inc. 
45 Kearny Street, San Francisco, Calif. 94108 
F & B Ceco of Callfornla, Inc. 
7051 Santa Monica Blvd., Hollywood, Calif. 90038 
Bob Gambles Photo Supply 
5170 Santa Monica Blvd.. Los Anaeles. Calif. 90029 - .  
Adolph Gasser, Inc. 
5733 Geary Blvd., San Francisco, Calif. 94121 
Glazer’s Camera Supply 
1923 Third Avenue, Seattle, Wash. 98101 
Alan Gordon Enterprises 
1430 No. Cahuenga Blvd., Hollywood, Calif. 90028 
Harrys Camera 
12142 Ventura Blvd., Studio City, Calif. 91604 
Jack p]l] & Associates 
1135 North Highland Avenue, Hollywood, Calif. 90038 
San Diego Camera Exchange 
1071 Sixth Avenue, San Diego, Calif. 92101 
Schaeffer Photo Camera & Supply 
1553 North Cahuenga Blvd., Hollywood, Calif. 90028 
Stockdale & Co., Inc. 
200 East First South, Salt Lake City, Utah 84111 
Western Cine Servlce, Inc. 
312 South Pearl Street, Denver, Colo. 80209 
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Some questions in thc technique of pic- 
ture demonstration (in Russian), V. G.  
Pell‘, Tekh. Kino i Televideniya, 14: 58- 
63, Mar. 1970. 

The following points in the projection 
of pictures in schools and colleges are 
discussed: the illumination of the screened 
picture, the wide use of narrow-gage 1110- 
tion-picture projection, the placing of 
viewers beyond the limits of distance nor- 
nial for the projection of films in cinemas. 
Recommendations are given for planning 
the installation OF projection equipment 
for teaching purposes, and for the pho- 
tography of graphical material for teach- 
ing films. Some points in the use of tele- 
vision in teaching are discussed. - S.C.G. 

(Translated from Tekh. Kino i Televi- 
deniya .) 

OPTICS 
Recent advances in nonlinear optical ma- 
terials, Robert L. Ryer, Optical Spectra, 4: 
42-48, Sept. 1970. 

New search and testing procedures, com- 
bined with advances in crystal growth 
techniques, have led to the discovery and 
development of an cxpanding range of 
nonlinear optical materials for varying 
the frcquency of laser outputs. 

Fiber optics. XII. A tcchnique for launch- 
ing an arbitrary mode on an optical di- 
clcctric wavegnide, N. S. Kapany, J. J. 
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Burke and T. Sawatari, Jour. Optical SOC. 
Am. ,  GO: 1178-1185, Sept. 1970. 

A spatial-filtcriag technique is de- 
scribed which provides a means for launch- 
ing an arbitrary mode on a fiber-optical 
waveguide. Appropriate amplitude and 
phase filters are used to discriminate 
against unwanted modes. These are in- 
serted in the pupil of a launching lens 
which focuses collimated light onto the 
end of the guide. A double-path illumi- 
nating system is generally necdcd to obtain 
the required input polarization. The  
method is evaluated both theoretically and 
experimentally, and the agreement is 
found to be good within the practical 
limitations of cross-sectional irregularities 
in the nominally circular optical fibers. 

Optical transmission utilizing injection 
light sources, K. L. Konnerth and B. R. 
Shah, IEEE Spectrum, 7: 37-46, Sept. 
1970. 

Although a large amount of work in op- 
tical transmission has been accomplished 
through the use of lasers, modern develop- 
ments have enabled noncoherent light 
sources also to be used in this area with 
great success. In particular, injection light 
sources, in the form of the coherent in- 
jection laser and the noncoherent light- 
emitting diode (LED), offer designers of 
optical transmission systems characteris- 
tics that are, in many ways, superior to 
those of other methods. The present article 
deals essentially with how injection light 
sources may be employed to transmit or 
“communicate” information optically. 
Such optical techniques can be used not 
only in communication systems, in the 
classic RJ? sense, but in computer, video. 
telemetry, and detection systems as well. 

Optical-path variation in a photographic 
emulsion, R. L. Lamberts, Jour. Optical 
SOC. Am., 60: 1389-1397, Oct. 1970. 

The variation of optical path length 
through the developed photographic im- 
age has been determined for Kodak Pana- 
tomix-X film by exposing with a spatial- 
frequency series of sinusoidal line patterns 
and scanning the developed images to dc- 
termine the peak-to-peak variation of den- 
sity and of optical path for each pattern. 
For the conditions studied, the ratio of the 
optical-path variation to the density differ- 
ence in each pattern depended upon the 
average density of the pattern. A similar 
study was made to examine the relation- 
ship between the variation of optical path 
and the variation of silver per unit area on 
the film. Because the ratio of these showed 
little, if any, dependence upon the average 
density, it was concluded that a fairly 
linear relationship existed between optical 
path and the mass of silver in an area of 
the emulsion. Application of linear-systems 
theory proved to be successful in that the 
path variation associated with an isolated 
line exposure could bc calculated from the 
sine-wave data by means of convolution 
and Fourier-transform techniques. By im- 
mersing the film sample in a liquid of 
known refractive index, it was possible to 
determine both the variation in optical 
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path resulting from a variation in refrac- 
tive index and that from the variations in 
thickness that constitute the relief image. 

Reversible tele-objectives (in Russian), V. I. 
Kuzichev, Trud? Mosk. V5ssh. Tekh. 
Uchil. im N .  E. Baumana, 88-95, No. 135, 
1970; Ref. Zh., Fotokinotekhnika, Abstract 
No. 6.413.79, 1970. 

The optical layout and the basic data 
are given for a number of telephoto lenses 
with high optical characteristics. - S.C.G. 
(Translated from Ref. Zh., Fotokinotekh- 
nika.) 

Resolving power and the overall density of 
lines (in Russian), A. N. Tikhonov and 
I. A. Chernyi, Zh. Nauch. i Prikl. Fotogr. i 
Kinematogr, 15: 2GG-269, July-Aug. 1970. 

In light-sensitive systems with small 
scattering of light, both highly dispersed 
silver-halide and non-silver systems, den- 
sities obtained under the action of light 
(and subsequent processing) are formed 
along the path of the rays of the active 
light. This is clearly observed in the case 
of quasi-parallel beams incident normal to 
or inclined to the layer. The observed reso- 
lution, for example of a system of parallel 
lines, depends on the angle a t  which the 
image is observed: it is highest when the 
angle corresponds to the inclination of the 
beam which formed the image. The de- 
crease in the growth, or even the fall, 
which is observed in the resolving power 
as the size of the aperture of the optical 
system which forms the image is increased, 
can apparently be explained by the in- 
crease in the inclination of the outer rays 
forming the high-aperture beam. - S.C.G. 
(Translated from Zh. Nauch. i Prikl. 
Fotogr. i Kinernatogr.) 

The mechanism of dyeing of gelatin layers: 
VII  The cliffusion of dyes into gelatin lay- 
ers of matrix reliefs (in Russian), G. V. 
Velichko and N. S. Spasokukotskc, Zh. 
Nauch. i Prikl. Fot. i Kinemat., 15: 135- 
142, No. 2, Mar.-Apr. 1970. 

A study has been made of the diffusion 
coefficients (D) of an Acid Red dye into 
thin, strongly hardened gelatin matrix re- 
lief layers, and of the change in D under 
the influence of the conditions of dyeing: 
the dye concentration in the dyeing solu- 
tion, the p H  of the solution and the con- 
centration of electrolytes in it, and the 
temperature. The value of D for the re- 
liefs studied is approximately two orders 
of magnitude less than for normal un- 
hardened gelatin layers, which is con- 
nected, apparently with the more compact 
structure of the relief. The value of D in- 
creases with the concentration and pH of 
the dyeing solution and decreases on the 
addition of neutral electrolytes. The in- 
crease of D as the dye concentration is in- 
creased is connected with the fact that the 
measured D is only “apparent,” since the 
real diffusion of the dye into the relief 
consists of two processes: the natural diffu- 
sion in the medium taken up  by the porous 
atructure of the relief and the adsorption 
of the dye on active sites of this structure. 
The values found for the apparent difht- 
sion are inversely proportional to the slope 

of the adsorption isotherm. The energies 
of activation of the dye in the systems 
studied are calculated. - S.C.G. (Trans- 
lated from Zh. Nauch. i Prikl. Pot. i 
Kinemat.) 

A new method for the general sensito- 
metric testing of black-and-white reversal 
motion-picture Jilms (in Russian), B. I. 
Modestov. Telih. Kino i Televideniya, 14: 
29-30, Mar. 1970. 

A brief explanation is given of a new 
system recently introduced into the Soviet 
Union for the sensitometry of reversal 
black-and-white motion-picture films. All 
the sensitometric characteristics, including 
speed, are based on the reversed image, 
whereas the old method was based on the 
negative curve. - S.C.G. 

Granularity spectra in duplicating (in Rus- 
sian), M. A. Aingorn, Zh. Nauch. i Prikl. 
Fot. i Kinemat., 15: 148-150, No. 2, Mar.- 
Apr. 1970. 

Granularity spectra have been obtained 
at the different stages (negative, interme- 
diate positive, dupe negative, and print) in 
the making of a motion-picture print with 
a dupe negative. The materials used were 
of Soviet and East German manufacture. 
The shape of the spectra for the dimerent 
stages corresponded qualitatively and 
quantitatively to the mathematical model 
proposed by Doerner. The implicaitons of 
the c~irves are discussed. - S.C.G. 

Automation of the measurement of the 
frequency-contrast characteristic of photo- 
graphic materials: I Test-object for the 
antomatie measurement of FCC, K. V. 
VendrovskG, Yu. S. Andrew. and A. I. 
V&stsman, Zh. Nauch. i Prikl. Fot. i 
Kinemat., 15: 129-135, No. 2, Mar.-Apr. 
1970. 

The advantages of a radial test-object 
for a previously described method (Vol 14, 
pp. 44245) of automatic measurement 
of frequency-contrast characteristics of 
photographic materials are discussed. Full 
use of these advantages requires the auto- 
matic conversion of densities into effective 
exposures. A unit with a combination ra- 
dial test-object is described, and the er- 
rors arising from the use of a finite length 
of scanning slit are evaluated. 

The test-object also includes a nng- 
shaped wedge, linear with regard to trans- 
mission. An optical-photoelectric method 
is described for the preparation of such 
a wedge, the light-source being a modu- 
lated cathode-ray tube. - S.C.G. (Abridged 
translated from Zh. Nauch. i Prikl. Pot. i 
Kinemat.) 

The Ge&.er metering pump, V. M. Bondar- 
chuk and Yu. V. Krystal’, Tekh. Kino i 
Televideniya, 14: 75-77. June 1970. 

The pump described has been designed 
for metering solutions in film-processing 
plants in the motion-picture industry. - 
S.C.G. 

A photoresistor sensor for lens focusing 
(in Russian), A. P. Angaforov, A. M. Brat- 
kov, 0. B. Gusev, and B. s. Timofeev, 
Tekh. Kino i Televideniya, 14: 40-42, Mar. 
1970. 
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A discussion is givcn of the propertics 
of photoresistors of CdS and CdSc, which 
changc their longitudinal resistancc when 
an optical image projected onto their sen- 
sitive faces is put out of focus. It is shown 
to bc possible to usc the scnsor for con- 
trolling an objective and rcgulating the 
focusing of thc optical iniagc. - S.C.G. 
(Translatcd from Tekh. K in0  i Televi- 
den iyh .) 

The gradation characteristics of black-and- 
white imagcs in optical printing (in Rus- 
sian), L. P. Krylov, A. V. Krupcnina, and 
G. P. Vasil'eva, Tckh. Kino i Televideniya, 
14: 38-43, Apr. 1970. 

I t  is shown that the scattering of light 
by thc ncgtive clvnsity and by thc ob- 
jective has an influence on thc gradation 
charactcristics of thc image obtained in 
optical printing in the 23TTO-1 printcr 
(a Soviet model). It is possible to approxi- 
mate the gradation characteristics of 
images obtaincd by optical and by con- 
tact printing uncler conditions in which 
light is scattcrcd by the ncgativc density. 
- S.C.G. (Translated froin Tekh. Kitlo i 
Televiden iy a .) 

The 25P-79 centrifugal p u n ~ p  (in Russian), 
V. M. Bondarchuk, Tekh. Kin0 i Tele- 
videniya, 14: 77-78, June 1970. 

The pump described has been designed 
by a group of Leningrad establishments 
concerned with the film industry. I t  is for 
use in re-circulating processing systems. 
- S.C.G. 

Cmbb chart resolution as a tool in photo- 
graphic system design, Ft I, J. G. Ballan- 
tyne, Jour. Phot. Sci., 18: 117-130, July/ 
Ang. 1970. 

A numbcr of methods for specifying and 
predicting thc pcrformancc of complete 
photographic systcms are discussed, and 
advantages are claimed for the use of 
Cobb chart resolution as an overall figure 
of merit. Fourier transEorni tcchniques are 
uscd to computc thc Cobb resolution of a 
systcni from its modulation transfer func- 
tion (exprcsscd either analytically or nu- 
nicrically) and the granularity present, 
and mcthods are given for cstimaling the 
Cobb resolution of a complcte system 
from those of its individual components, 
or from thcir modulation transfer func- 
tions or spread functions, when these are 
morc readily availablc. Results are pre- 
sented in graphical fonn, for quick per- 
formance estimates, and as empirical for- 
mulae for use in systcni optimization. 

Thc measurement of the modulation 
transfer function of motion-picture films 
(in Ilussian), K. V. Vendrovsk:, Yu. S. 
Andrcev, and A. I. Vehnan,  Teltli. Kino i 
Televideniya, 14: 18-24, June 1970. 

In ordcr to facilitate the automation of 
the determination of the MTF of mo- 
tion-picture films, two new clenicnts have 
beeu devised for use in the system used in 
the Soviet industry. Onc is a unit for the 
automatic conversion of density readings 
into effective exposures, and the other is a 
test-object with a large selection of latticcs 
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with a wide range of spatial frequencies. 
The othcr parts of the system are stan- 
dard Soviet cquipment for measuring re- 
solving power. Rcsults obtained with So- 
viet motion-picture stocks are given. - 
S.C.G. 

A study of thc light and color characteris- 
tics of motion-picture film printers (in 
Russian), A. M. Kuritsyn, B. V. Valuzski[ 
and L. S. Tatarinova, Tekh. Kino i Tcle- 
videniya, 14: 8-17, June 1970. 

A photomcter has been designed for 
measuring the intensity and quality of thc 
light in the gate of a motion-picture 
printcr, and also to study the evenncss of 
illumination over the gate area. The char- 
acteristics of a numbcr of printers uscd 
in the Soviet Union havc been inveatigatcd 
with the new instrument. - S.C.G. 

Thc absolute spectral scnsitivity of photo- 
graphic materials made by GosniikKimfo- 
toproekt for recording short-wave ultra- 
violet radiation (in Russian), A. V. Krav- 
chenko, I. G. Morozova, and G. I. Startscv. 
Zh. Nauch. i Prikl. Fot. i Kinemat., 15: 
161-166, May-June 1970. 

A determination has been made of the 
absolutc spectral scnsitivity and the mono- 
chromatic contrast coeficicnt (7) of pho- 
tographic materials from Gosniikhimfoto- 
proekt, type UF-2T, UF-at, UF-IL and 
UFSh-0 over a wide spectral region from 
40 to 450/mp. Mcasurement of light fluxes 
was carried out with the aid of an FEU- 
39A photomultiplier, the cnd face of 
which was coated with a layer of sodium 
salicylate. The photomultiplicr and phos- 
phor were previously calibratcd by the 
use of an ionization chamber by the com- 
plete saturation method. The results of 
spectrosensitometric measurements are sct 
out in tables. - S.C.G. (Translated from 
Zh. Nnuch. i Prikl. Fot. i Kinemat.) 

A study of the reciprocity failure of pho- 
tographic materials in  the vacuum ultra- 
violet region of the spectrum (in Russian), 
A. I. Ryabtsev and N. K. Sukhodrev, Zh. 
Nauch. i Prikl. Fot. i Kinemat., 15: 167- 
172, May-June 1970. 

It is well known that the reciprocity law 
is not obeyed by materials exposed in visi- 
ble and near-ultraviolet radiation, but that 
they do obey it in x-rays. Results are rc- 
ported of an investigation carried out in 
the intcrmcdiate region of the spectrum, 
5000-584 A (hy -c 4-21 ev) with a wide 
range of exposures, 9 X 10-e -3 X 10" s. 
It was found that in the region of thc 
spectrum 5000-2000 a (4-6 eV) reciprocity 
failure did not depend on the wavelength 
of the radiation; at < 2000 A (hu > GeV) 
a sharp fall in reciprocity failure began, 
and at A < 1200 A (hv > 10 cV) the re- 
ciprocity law was obeyed. The transition 
from non-observance to observance of the 
law begins a t  hvml,, = 2.2E,, where E, is 
the minimum width of the forbidden band 
of the silver-bromide crystal, and is ex- 
plained by the increase in electronic excita- 
tion at hy > hpmln. - S.C.G. (Translatcd 
from Zh. Nauch. i Prild. Fot. i Kinemat.) 
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Developing and tanningdeveloping prop- troduction of arylidcne residucs lcads to a 
erties of 6,T-dihydroxycoumaran-3-one and falling-off of tlie photographic propcrties. 
its 2-arylidene derivatives (in Russian), The electronic character of the substitucnt 
M. s. Klia$in, 9. B. Shamil’skaya, E. E. in the arylidcne residues shows an influ- 
F. ~ ~ 1 1 ,  aIld L. G.  ~ ~ d ~ ~ i ~ ~ ,  zfl .  N ~ ~ ~ ~ \ ~ .  i encc on tlie rate of dcvelopnient. A satis- 
prikl .  Fotogr. i Kiizemalogr, 15: 243-246, factory correlation was found betwecn the 
Iulv-AuP. 1970. Hammet-Taft coefficient of these sub- 
4 ,  0 

Studies have becn made of the dcvelop- 
ing and tanning-developing properties of 
6,7-diliydroxycouniaran-3-one and ol 11 of 
its arylidcne dwivativcs in comparison 
with pyrocatcchol and pyrogallol. It was 
found that 6,7-diliydroxycouniaran-5-o1ie 

stituents and the rate of devclopinent. A 
mcchanisin for the transmission of tlic 
electronic influence in molcculcs of 2- 
aryliclcne-6,7-dihydroxycoumnrones is dis- 
cussed. - S.C.G. (Translatcd from Zli. 
Naitch. i Prikl. Fotogr. i Kinematogr.) 
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Nattch. i Prikl. Fotogr. i Kinetiialogr., 15: 

I t  is shown that both thc positive (typc 
FT-SK film) and negative (type FT-30 
film) [both films are probably graphic arts 
filnis-Abstractor] effect of the action of a 
pulsed electric field, dcfincd by the ratio 
of the differcncc of density with and with- 
out thc field to thc dcnsity without tlie 
ficld, incrcascs with increase in the poten- 
tial of tlie field at first linearly and then 
goes on to saturation. A dccrcase in the 
illumination of the photographic layer 
lcads to a sharp incrcase in the effect. If 
an exposure to a spark is introduced rcla- 
tive to the front of the potential pulse, thc 
efTcct falls off according approximately to 
an exponential law with a charactcristic 
time of about 30 ps. 

Thc action of the electric field is dis- 
cussed as thc result of processes in the 
scparate emulsion grains. Since the photo- 
electrons are displaced by thc clcctric field 
to the surlacc of the grain, their behavior 
is cssentially determined by the numhcr 
and naturc of the electron traps on a small 
portion of the surface. The absence of a 
sensitivity center in the rcgion where the 
photoelectrons accumulatc lcads to tlie 
formation of a disperse latent imagc and, 
ultimately to a negative effect: the presence 
of a sensitivity center provides the condi- 
tions for the concentration of latent-image 
silver on the center, thus giving risc to a 
positive field effect. 

The niagnitudc of the effect is deter- 
mined by the ratio between thc intcnsity 
of the cxposure, which determines the to- 
tal number of photoelectrons, and thc po- 
tential of the electric field, which gives 
the numbcr of charge carriers requircd for 
compensating for the field in the grain. 
The sign of the effect of the action of 
the clcctric field is connected with the 
average numbcr of sensitivity centers on 
the grain. 

The proposed nieclianism of the phe- 
nomenon is in complete agreement with 
the experimental rcsults. - S.C.G. (Trans- 
lated from Zh. Nauch. i Prikl. Fotogr. i 
Kinematogr.) 

250-266, July-Aug. 1970. 

A study of tlie gowtli of emulsion mi- 
crocrystals protected by gelatin (in Rus- 
sian), I. R. Protas and V. I. Mikha%ov, 
Zh. Nauch. i Prikl. Fotogr. i Kinematogr., 

A study has been made ol the cffcct of 
the charge of gclatin particles on the dis- 
persion charactcristics ol aqueous-gelatin 
suspcnsions of AgHal. The charge on the 
particles is measured by measuring the 
p1-I OC thc dispcrse medium. It was found 
that the rate of growth of the negatively 
charged AgHal grains formcd in the pres- 
encc of an cxccss of KBr increases with 
an increase of the pH of the mediutn. At 
high pHs (>!5.0) the negatively charged 
particlcs oC gclatin produce a high ncga- 
tive charge on the surlacc of the grains, 
which causcs a strong attraction of Ag+ 
ions. At a p1-I lying close to the isoclcctric 
point of gclatin (pH -5.0) ionization of 
the gelatin molecules is minimal and hy- 
dration is very low. Hencc the AgHal 
grains carry a negative cl~argc formed by 
the Br- ion only, which leads to a slowcr 

15: 272-274, July-AUg. 1970. 



growth of the grains. Grain growth in an 
acid medium (PH <5.0) proceeds still 
more slowly, since under these conditions 
the negative charge of the AgHal is partly 
neutralized by the adsorbed positively 
charged gelatin particles. The  polydis- 
persity of the AgHal suspensions, charac- 
terized by the differences in the dimen- 
sions of the projected area, also depends 
on the pH of the medium. The AgHal 
grains vary more in dimension, the lower 
the pH of the dispersion medium. - S.C.G. 
(Translated from Zh. Nauch. i Prilzl. 
Fotogr. i Kinematogr.) 

The reversibility of the desensitizing ac- 
tion of moisture on photographic mate- 
rials on storage (in Russian), A. L. Kar- 
tuzhanskir and L. G. Trolimova, Zh. 
Nauch. i Prilzl. Fotogr. i Kinematogr., 

A study has been made of the reversi- 
bility of the desensitizing action of mois- 
ture on various photographic emulsion 
products during storage, and confirmation 
has been made of the relation, previously 
described by Vendrovskiy and Sheberstov, 
between the degree of reversibility and 
the time of storage with subsequent ex- 
posure: reversibility is less the smaller the 
keeping time, and completely disappears 
for times smaller than the optimum from 
the point of view of reciprocity failure. It 
is shown that extended storage of the 
layers under conditions of high humidity 
causes irreversible changes in the sensi- 
tivity centers and in certain cases also in 
the molecules of thc sensitizing dyes. Un- 
til the action of the moisturc affects the 
dye, the desensitizing action and reversi- 
bility arc the same for natural and con- 
ferred sensitivity. Moisture affects not only 
the surface sensitivity centers with which 
it is in contact, but also internal centers 
with which it is not in contact; if irrcvers- 
iblc changes take place in surface centers 
as a result of the action of moisture, they 
are also certain Lo be found in the in- 
ternal ccntc‘rs. This has a bearing on the 
existence of an equilibrium between the 
surface and intcrnal centers which is indi- 
vidual for each storage, as a result of 
which a change in one of the components 
of the equilibrium necessarily shows the 
same effect on the other (although indi- 
rectly). - S.C.G. (Translated from Zh. 
Nauch. i Prilrl. Fotogr. i Kinernatogr.) 

A study of some photographic properties 
of uraniil (in Russian), V. L. Abritalin, 
T. G. Andreyanova, 0. B. Krilova, and 
G. I. Lebedkina, Zh. Nauch. i Prikl. Fotogr. 
i Kinematogr., 15: 241-243, No. 4, July- 
Aug. 1970. 

Results are given which show the pres- 
ence of a significant super-additive effect 
in developers with uramil (5-aminobar- 
bituric acid) and phenylenediamincs, an 
insignificant effect with aminophenols, and 
no effect in developers with hydroxyben- 
zenes and 3-pyrazolidones. In developers 
containing aminophenols and phenyl- 
enediamines, uramil cxuscs an increase in  
the rate of development of the image 
and in the photographic speed while de- 
creasing the fog density. - S.C.G. (Trans- 
lated from Z h .  Nauch. i Prikl. Fotogr. i 
Kinematogr.) 
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SHOOT MULTIPLE NOW IMAGES FROM A 
SINGLE SUBJECT WITH THE 

CAMART OPTICAL 

1 Produces 2-7 Images in Rotation.. . Montages.. . 
Special Distortions.. . Unlimited Variations : 

Create unusual optical effects right i n  your own ciinlerii. Give 
your films dr:ima and impact. The Camart Optical FX Unit 

aniniation cameras. Thc unit rcproduccs u p  to 7 multiple images 
from a single object. These can be rotated clock-wise or counter 
clock-wise . . .  fast or slow. . .  or photographed “still.” 

can be iiscd with motion picture c;inicr;is . . .  TV cameras . . .  

I Camart Optical FX Unit with four surface prism, mount, 
revolving housing, camera base plate and 
double arm assemblv ..................................... $249.50 
Additional Prism C Accessories Aicrilable. Prices on Reqiie.rl. 

ARRIFLEX BOLEX FILM0 . MAURER . MITCHELL & MANY OTHERS 

ROTATOR LENS FOR *a*rsss_ 

CAMART OPTICAL 

1 16-35mm & ............ 

4 TV Cameras 

The Rotator Lens reproduces images upside down, 
sideways or tilted at any angle. Scenes can be rotated 
a full 360” in clock-wise or counter clock-wise dircc- 
tions to create a spinning effect at any speed. Or by 
cranking back and forth, you can create a ship-board 
motion. Uses and applications are limited only by 
your imagination. Ideal for aniniation and livc action 
commercials. 

Adriptor for TV Cartierris A vciilahle. Prices 011 Reoireut. 
Camart Rotator Lens .......................... $1 50 
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