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By V. S. MANKOVSKII and S. M. PROVORNOV

Translated by GEORGE FULFORD

SOVIET scientists are faced with the
important problem of accelerating the
rate of technical progress in the national
economy. The creation of more progres-
sive technical meansis of the very greatest
importance in cinematography, which
has a very important place in the Com-
munist Party Program as a powerful
tool for ideological work.

The Leningrad Ciné-Engineers’ In-

Translated {rom Tekhnika Kino i Televideniya of
November 1964, pp. 1-5, by George Fulford,
Photo Products Dept., E. I. du Pont de Nemours
& Co., Parlin, N. J. 08859,

stitute is one of the oldest centers in the
Soviet Union for training enginccring
and technical manpower and carrying
out scientific investigations in the fields
of photography and cinematography.
Its objectives were formulated as early
as September 1918, in a decree of the
Soviet of the Peoples’ Commissars of the
R.S.F.S.R.,* when there was founded
‘“the Higher Scientific State Establish-
ment known as the Higher Institute of

Photography and Phototechnology, for

* R.S.F.S.R. = Russian Sovict Federation of
Socialist Republics,

the most rapid possible improvement of
the levels of professional development in
all fields of optical, photographic, and
phototechnical printing matters, and
equally for special scientific research.”
From its inception, the Institute, which
deals with the whole range of the natural
sciences, electronics, equipment construc-
tion and chemistry, has carried out
investigations in the fields of ciné
cquipment  construction, ciné sound
techniques, and technology for producing
and processing cine photo materials. To-
day the Institute represents a ciné techni-
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cal VUZ,} carrying out scicentific re-
search work on a wide front.

Scientific investigations in a number of
ficlds are accomplished by the develop-
ment of new equipment, apparatus and
industrial processes corresponding to our
modern requirements.

Recent Developments

Magnetic heads and complete systems
using these have been developed and put
into production; these ensure high den-
sity signal recording over a wide [re-
quency range. Supports for thermoplastic
and photoplastic signal recording have
been developed and investigated.

Investigations in the ficld of technical
clectronics have been connected with the
development of electric supply systems,
stabilizers and amplifying equipment.
In particular, in recent years the Insti-
tute has developed the electric supply
systems and terminal amplifiers used in
the equipment for the Kremlin Meeting
Hall, a system for the control and regula-
tion of film printing processes, high-
quality sound equipment for small ciné
thealers, precision voltage stabilizers for
photometric light sources, as well as a
number of other devices. Work has been

tVUZ =
“college.”

institute of higher learning =2

carricd out in cooperation with the
Lenkinap plant and the Ts.K.B.} of the
State Committee on Cinematography of
the Soviet of Ministers of the USSR.

Various stcreophonic systems have
been studied, as well as methods for
measuring nonlincar distortions and
disturbances of steady-state conditions in
the operation of elcctroacoustical equip-
ment.

The electrovacuum laboratory of the
Institute has been carrying out interest-
ing work such as developing and produc-
ing single-cascade photoelectric ampli-
fiers. Techniques for producing selenium
photo elements have been developed and
gpplicd to their production in the
KEMZ plant. In connection with the
need for significant reduction in the
heating of ciné frames by the powerful
light sources in modern projection cquip-
ment, the laboratory has carried out an
investigation of interference filters and
reflectors. This work has been completed
successfully, and cold light reflectors
were first used in the equipment for the
Kremlin Meeting Hall, while the tech-
nology for their production has been ex-
tended to the plant scale.

The Institute has carried out work to

} Ts.K.B. = Central Construction Bureau.

improve ciné projectors and develop ciné
cquipment. A theory has been developed
for radial lenticular rasters as well as
methods for their use; the factors affect-
the separation of images in sterco pairs
have been determined. Super-high-speed
ciné cameras have been developed using
fine-structure optical rasters. These de-
velopments have made it possible to
create the RKS-1 camera for filming at
100 million frames/sec and the RKS-2
image-disscction camera which permits
filming at frame frequencies of 10 to 500
million/sec. New speed stabilizers were
devcloped for sound tapes as well as new
sound units and cameras of the KTS-1
television-camera type.

In addition, the Institutc has con-
tinued work on an investigation for
designing and producing optical systems
for ordinary, wide-screen and wide-
format cinematography; this is being
carried out in cooperation with the
Ts.K.B. of the State Committec on
Cinematography. New wide-angle lenses
LIKAR-1 and LIKAR-2 with focal
lengths of 16mm and 12mm, respectively,
have been designed for 35mm photog-
raphy; also recently designed were
anamorphous Bufokator systems (7, 8
and 9) with viewing angles of 77 to 92°;
and ciné camera lenses with I = 28, 40

We cannot emphasise too strongly
that photographic film processing is
a highly specialized operation, and
can only be entrusted to qualified
experts. It is essential that the photo-
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and 56mm and with variable focal
lengths for taking wide-format 70mm
films. Systems have been developed with
various focal lengths for projecting wide-
screen films, as well as a series of fast
lenses for projecting 70mm films,

Equipment has been developed in the
Institute for measuring the geometric
dimensions of ciné films. Devices of the
types P.K.P.-2A, P.K.P.-3A, P.K.Sh.,
which are in limited production, are
being used in ciné-film and film-duplicat-
ing establishments, and in cine studios.

Investigations have been carried out
on the theory of the process of wet
processing of ciné film materials, as a
result of which a unified system of de-
veloping machines has been introduced
in the printing establishments and a
continuous-flow development method
has been set up. This work has helped to
improve the quality of film prints and
reduce. their cost. Further work in this
direction will be devoted to the rapid-
processing technology of negative and
positive materials on black-and-white and
color film, and to the investigation of the
kinetics of extra-rapid processes and the
photographic image quality. In develop-
ing the rapid-processing technology we
have been assisted by the Central Con-
struction Bureau in designing and build-
ing the spray developing machine, which
is undergoing production tests at present.

The Institute is extending the investi-
gation of the imbibition process for pro-
ducing color images as well as the in-
vestigation of the macrograininess of im-
bibition matrices.

The use of polymersin cinematography
is one of the new directions of the In-
stitute’s scientific work, Over a number
of years the possiblity of replacing gelatin
in cine film emulsions by synthetic poly-
mers has been under study. Many poly-
mers have been synthesized and tested.
In addition, new lightsensitive polymers
have been synthesized and studied for
the production of miniature semiconduc-
tor devices.

Other scientific developments in the
Institute have been the investigation of
the photo processing of unsupported lay-
crs, the investigation of the properties
of emulsion stabilizers, improving the
properties of cellulose acetate films, etc,

However, we must note that work car-
ried out in the Institute is not always
concluded successfully and on schedule.
Sometimes the construction of equipment
models is delayed, and developments are
commercialized slowly. This is explained
by the weakness in the manufacturing
facilitics of the Institute, and by in-
sufficient interplay between some groups
of scientific workers and the industrial
facilitics.

New Possibilities

So far the Institute has not built up a
complex of scientific work for guiding
the work of the younger scientists. Com-
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paratively little attention has yet been
paid to automation and mechanization
of the processes for producing and show-
ing cine films.

Important new possibilitics for scien-
tific work in the Institute arise in connec-
tion with the Resolution of the Central
Committee of the Communist Party of
the Soviet Union and of the Soviet of
Ministers of the USSR: “The further
development of scientific research work
in the higher schools” passed in February
1964.

In its session, the State Committec on
Cinematographyof the Soviet of Ministers
of the USSR considered a report by the
Institute on the present state and future
of the development of scientific investiga-
tions and made a decision to expand
scientific investigations in the field of ciné
technology, to develop its material basis
further and, in particular, to create pro-
fessional scientific rescarch laboratories
in the Institute for cine optics, the use of
polymers in producing cine photo ma-
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terials, and studying the processing tech-
nology of ciné photo materials.

On the basis of this decision, the scien-
tific community at the LIKIS has de-
veloped a program of investigations to
be carried out in the coming years, the
main features of which are mentioned
briefly below.

One of the maost important problems of the
Soviet ciné industry in the coming years is to
improve the quality of cinematographic images
and their sound accompaniment. The solution
of this problem will be the subject of
scientific studies in the fields of optics,
photography, acoustic techniques, ciné
cquipment and technical clectronics.

Based on the methods developed earlier
in the Institute for designing optical
systems with aspherical surfaces, we plan
to carry out a study of a new optical
arrangement for fast wide-angle aspheri-
cal lenses with ficlds of view of 100 to
110° to ensure incrcased contrast and
illumination uniformity over the whole
picture, as well as to explore theoretically
the possiblity of creating fast anastigmats
for taking and printing 70mm ciné films.

A great deal of attention will be paid
to the problems of sclecting rationally
the characteristics of ciné-filming and
ciné-projection systems, of creating meth-
ods for objective quality tests of the
optical images formed by ciné projection
lenses, of investigating the perception of
perspective and geometric distortions in
ciné images and the establishment of
permissible limits for these, and of
determining useful spectral coating char-
acteristics for optical ciné systems.

Together with these investigations on
ciné optics, we plan to develop wide-
angle, small-sized lenses with variable
focal lengths for taking 35mm and 70mm
films, to create wide-angle and fast ana-
morphic ciné filming systems with fields
of view of about 100°, wide-angle ana-
morphic systems with variable focal
lengths and to improve the quality of
optical images with smaller-sized ana-
stigmats [or the projection of 70mm films.

The cold light reflectors developed in
the USSR are in no way inferior to the
best foreign products but they still do not
have sufficient moisture stability and
hardness of the coating. At present we arc
carrying out a continuing program of
work on improving the quality of the
mirror coatings (increasing the heat
stability, mechanical hardness, and mois-
ture stability), and on developing more
efficient techniques for applying inter-
ference layers.

In continuing earlier work, we plan to
investigate the process of blackening and
the reasons for the appearance of photo-
graphic fog by a statistical study of the
structural dispersity of the metallic silver,
and also to improve the methods and
develop equipment for the visual and
photoelectric determination of the granu-

§ LIKI = ILcningrad Cine-Engincers In-
stitute,
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lar structure and sharpness of color and
black-and-white photographic images.

Our Institute, in cooperation with the
NIKFL# plans to carry out a broad
investigation of the factors affecting qual-
ity in sound recording, to develop ob-
jective methods of controlling the quality
of photographic sound tracks in the mass
production of color and black-and-white
prints, and to carry out work for im-
proving the quality of stereophonic sound
reproduction. Simultaneously, work will
be carried out on improving the quality
of magnetic heads, and particularly, on
studying their wear resistance.

For improving the quality of sound
reproduction, it is important to carry out
studies for stabilizing the velocity of the
sound records. On the basis of methods
developed earlier for designing these
speed stabilizers, we propose to develop
modifications of the stabilizers and new
speed  stabilizer units, particularly for
small tape speeds in magnetic recording.

In connection with the recent paper
by V. G. Komar and V. G. Chernov
(“Future Direction of Research and
Development of Cinematography in the
USSR,” Jour. SMPTE, pp. 254256,
March 1965), we would like to emphasize
how necessary it is for the scientific and
production organizations to carry out a
great complex of work in the present
five-year period and to further the
technical quality of ciné films. Mention
must be made of the review of existing
standards and limits and the development
of new ones for all ciné photo materials,
apparatus and industrial processes for
producing ciné film. Apart from this, we
must develop a new and more up-to-date
combined method for measuring the
various parameters defining the main
quality characteristics of the equipment
complexes and technological proccsses.
Finally, in addition to firmly establishing
the standards, we must develop and
produce standard equipment for carrying
out the necessary measurements.

We think that in the coming years it
will be necessary to include in the plan,
work related to the adaptability of mass
produced ciné projection equipment to
various sizes of ciné theaters with a
maximum interchangeability of such
parts as rvoller mechanisms, velocity
stabilizers for the sound tapes, sound.
units, etc. Apart from its purely economic
advantages, such work makes it possible
to improve the quality of ciné film
exposition and greatly simplifies spare-
part and ciné equipment repair problems.

The technological improvement of the
basic cinematographic processes and the
search for new methods of carrying them
out are extremely important for the prog-
ress of ciné technology. Pertinent inves-
tigations are carried out in ciné photo
material technology, photography, tech-
nology of ciné photo equipment con-

# NIKFI = Scientific Institute for Cinema-
tography.
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struction, processes, cquipment, and
general chemical technology.

The Institute’s work on the synthesis
and study of high molecular synthetic
materials has shown that the introduction
of polymers can lead to great changesin
the technology of film production. We
therefore plan to synthesize a series of
new polymers which can be combined
with cellulose and which will ensure
better  physico-mechanical  film-base
properties. Work will also be carried out
in connection with the partial replace-
ment of emulsion gelatin by polymers
having greater heat stability and mechan-
ical strength, as well as lower cost. The
synthesis and study of light-sensitive,

photoconducting, and thermoplastic poly-
mers occupy an important place in the
plans of the Institute.

Improvement in ciné-film manufac-
ture is closely rclated to improved ma-
chines and cquipment for ensuring high
accuracy in the film geometric param-
eters. To this end, we plan to develop
new devices for controlling the dimen-
sions of individual 16mm and 70mm
films, and also for controlling the dimen-
sions of the items of ciné equipment which
are used in film production, cinematog-
raphy and projection,

Future

The continuous increase in film con-
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sumption for motion pictures and televi-
sion, the high quality requirements for
images and sound, the demands of the
new types of cinematography, and the
need to increase the distribution of
motion-picture prints are all factors in
the problem of improving the chemico-
photographic processing of ciné films,
and in the search for new technological
processes. Experiments carried out by
the Institute will extend the scientific in-
vestigations in these fields, We will study
the kinctics of chemico-photographic
processing of cine films and the qualities
of the cinematographic images related to
processing. It is planned to assess the
possibility of using methods of photo-
processing by pastes, jets and foams in
cinematography, and of developing new,
simple, and highly efficient methods of
processing nuclear emulsions. Apart from
investigating phenidone developers, we
plan to study vanadium and several
other new developers. In thisconnection,
we must mention the work on investigat-
ing air parameters for the efficient drying
of ciné films and the automatic control
of developer temperatures.

The methods and equipment for
kinescope recording developed in the
Institute may lcad to major changes in
ciné-filming techniques. Models of the
closed-circuit television system give good
image quality, and the cameras have a
very short pulldown. Itis planned tobuild
commercial models of this equipment
and to study the possibilities of the new
forms of image filming using kinescope
recording.

The improvement and development
of new technical processes for manufac-
turing ciné photo materials and ciné films
must be pushed forward simultaneously
with solving the problems of the eco-
nomic efficiency of the processes. Ac-
cording to the program of scientific work
on cinematography, it scems to us that
the NIKFI, as the main Institute, should
assume the main role in providing the
specialists for the economic studies in the
technological developments. This is im-
portant not only for solving questions as
to the cconomic advisability of com-
mercializing any new technology but also
for forming a correct estimate of the
validity of the initial data on which the
proposed new technological process is
based.

Exploring new perspectives in the de-
velopment of ciné-techniques occupies an
important place in the activities of the
Instutute scientists.

Based on our studies of the kinetics of
the chemico-photographic ciné film
processing and the development of meth-
ods for rapid processing, we will investi-
gate and devclop extra-rapid basic proc-
cesses for producing fine-grained halftone
images. We propose to extend the work
on seeking more efficient methods of
recording of electrical signals with the
high densities necessary for recording



Trouwbled by out-of-focus pictures?

Trroubled by emulsiorn

Prile-up in your camera gate?

T'rroubled by distracting camera
noise when shooting subjects who
should not be distracted frorm what

they are doing?

T'rroubled by cameras that are
always in need of repair and

adjustment?

Xf so, switch to Auricon, the only 16mm Camera that
guarantees you protection against all these troubles,
because it is so well designed! The Auricon is a superb
picture-taking Camera, yet silent in operation, so that

BACH | at small extra cost for the Sound Equipment, it can
even record Optical or Filmagnetic sound in addition.
® to shooting your professional pictures.

AURICON SUPER-1200, takes 1200 ft. Runs 33 min, $5667.00 & up

AURICON ““PRO-600 SPECIAL,” takes 400 ft. Runs 11 min. $1295.00 & up
AURICON PRO-600, takes 600 ft. Runs 1632 min. $1871.00 & up

Write for your free copy of the 74-page Auricon Catalog

EACEHEH A URICON, Ianc.
8948 Romaine St., Hollywood 38, Calif,

GUARANTEE

All Auricon Equipment is sold with
a 30-day money back Guarantee
and a 1 year Service Warranty,
You must be satisfied!

I MANUFACTURERS OF PROFHESSIONAL
1eMM CAMERAS SINCEH 1931
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WONDERING WHICH HIGH SPEED
CAMERA TO BUY? ONLY WOLLENSAK
FASTAX CAMERAS GIVE YOU...

¢ Highest resolution * Greatest versatility « Most dura-
bility » Highest speed ranges ... 150 to 18,000 pps * Proven

reliability « Most models . . . 30 cameras . . . 8, 16, 35mm

Motion picture, oscillo-streak or combination

If you WANT THE BEST you'll select WOLLENSAK FASTAX
time tested for over 15 years!

COMPANY

WONDERING IF HIGH SPEED PHOTOGRAPHY CAN HELP
SOLVE YOUR DESIGN . . . ENGINEERING PROBLEMS

THEN see our new, colorful motion picture film “FASTAX-TION.” It
shows all. CONTACT our representative in your tgrritary.-

Alpha Photo Prods.; Inc. Paul Ziarnowski Southwestern Engineering
1101 Grove St. . 23253 tvan Ave and Equipment Company
Oakland, Calif. 95607 Cleveland, Ohlo 44123 6300 N. Central Expressway
Brook-Anco Gorp. Dallas, Texas 75206

75 College Ave. Maher Engineering Co. 4

Rochester, N. Y, 14607 13 Broadway Stanley Photo Service
Garrick Photo Supply . Des Plaines, Il 60016 2838 Market St,

3166 Cass Ave. . St. Louis, Missouri 63103
Detroit, Mich. 48201 ‘;a“%k'\:(rotlaewyer ton Dri

Claus Gelotte Camera Stores orth nampton Lrive or call Photographic
185 Alewife Brook Parkway Silver Springs, Md. Equipment & Optical
Cambridge, Mass: (38) . quip,

Gordon Enterprises Photo Sciences Div. Division, 3M Company
'5362 N. Cahuenga Blvd. zgt:‘mg{h é?c 708 Hudson Avenué

N, Hollywood, Cal_if. 91601 Philadelphia, Pa. 19107 Rochester, N. Y. 14621
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television images and for a number of
technical uses. In this direction, we will
study systems for magnetic, thermoplastic
and photoplastic signal recording. ,
Work will be carried out on the syn-
thesis and study of photoresistors.
The creation of polymers with suffi-

«cient light sensitivity will make it possi-

ble to create small-sized electronic de-
vices and also open the way for producing
new light-sensitive materials.

In the future development of new cine-
matographic systems there remains the
problem- of creating a cinematographic
system with variable dimensions (Varia-
scopic) screen-image shapes. The Insti-
tute will therefore develop anamorphic
systems with continuously variable ana-
morphicity. to be used in ciné filming and
projection.

We propose to explore the possibilities
of loudspeakers of various constructions
and for various purposes.

Increase of the apparent brightness of
images on ciné screens, kinescope record-
ing and more efficient illumination for
motion-picture sets are all possibilities
opened up by the use of special film
transports with small pulldown times. A
group of scientific workers at the Institute
is working to create more suitable film
transport mechanisms.

In the proposed program of scientific
work in the field of ciné technology, it
would be wrong to forget the branches
of science and technology which use
photographic and cinematographic meth-
ods of investigation. It is necessary to use
high-speed photography for investigating
time-dependent processes of microsec-

. ond durations. The improvement of

image-dissection cameras developed ear-
lier in the Institute, the development of
super-high-speed cameras, the improve-
ment of synchronizing devices and meth-
ods for interpreting the recorded data are

all problems which must find a place in

the program of scientific work.

New Divisions

In order to promote investigations on
important problems in ciné technology,
three divisions in the scientific research
laboratories of thé Institute will be
created in 1965. The divisions will con-
sist of ciné optics; the use of polymers in
the production of ciné films; and the
techniques of processing ciné film ma-
terial. The organization of these divisions
of the laboratory will set up favorable
conditions for the development of the
respective investigations, and accelerate
development and commercialization.

Strengthening the creative links be-
tween the scientists of the Institute,
the scientific workers of the NIKFI and
the workers of the ciné plants will ensurc
that the scientific investigations arc car-
ried out more successfully and accelerate
their commercialization.



UNILOCK
A COMPLETELY NEW
UNIVERSAL INTERLOCK SYSTEM
FOR SYNCHRONIZED PLAYBACK
OF TAPE AND FILM DEVICES

UNILOCK is a new RCA-developed elec-
tronic interlocking system which permits
tape and film devices to operate synchro-
nously, with the same degree of accuracy
as sprocketed mechanisms.

UNILOCK adds a new degree of playback
ease and efficiency to radio, television and
film recording assignments — “on location”
sound recording, field interviews, editing
and updating audio tracks on television
tapes or film material. With UNILOCK, in-
terlocked playback of any audio tape re-
corder, television tape recorder, sound film
reproducer or television film projector from
standstill to synchronous speed is a worka-
ble reality instead of a production problem.

UNILOCK permits maintaining a locked
condition by comparing pulse counts on
tape or sprocketed devices connected to the
system. A difference signal is obtained and

correction is made by controlling the speed
of one of the machines. A special feature of
UNILOCK is its memory storage capability
of =100 frames. This non-volatile mem-
ory stores errors indefinitely, without regard
to power removal or “start-stop” operation.

UNILOCK is a reliable, fully transistorized
system of plug-in modules which occupies
just 5% inches of space in a 19-inch rack.
Installation is easily handled since few con-
nections are required to make the UNILOCK
system operative. )

UNILOCK will substantially improve your
tape, film or sound operation...at a sur-
prisingly modest cost. To learn how, call
or write: Dept. 806, RCA Broadcast and
Communications Products Division, 2700
West Olive Avenue, Burbank, California
91505; or 36 West 49th Street, New York,
New York, 10020.
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The Most Trusted Name in Electronics
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