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Photographic Duping of Variable-Area Sound; F. W. Roberts and E. Tacnzer, 
Ace Film Laboratories, Brooklyn, N. Y. 

In rclrase print laboratories it is necessary to have some method of quickly 
making duplicate sound negatives which are used to replace damaged original 
negative scctions. New ncgative may, of course, be rerecorded from a releasc 
print, but inasinuch as recording equipment is not always available, a suitablc 
photographic process had to be developed. For this process, thr following criteria 
wcre set up: 

The quality of sound from the dupe negative should be high, so that a trained 
observer would have difliculty in telling where a dupc had heen inserted. All 
tlevclopiiig should be donc in the regular relcasc print positive bath at standard 
developing time. Inasrnuch as this bath is in constant. use, no special marhine 
need be started to develop a dupe. The dupc iicgative niud have the same 
optiniuni print density as the original ncgative, and the same fog value in order 
that the inscrtrd dupe may be printed on the same printer light as the original. 

The niethod that was dcvrloped operates as follows: Master positives of evcry 
reel of a release and the accotnpanying cross-modulation tcsts are first printed on 
high-contrast title stock. A density of 2.20 is used, a family of cross-modulation 
curves having indicated this value as best. The reels of master positive are 
stored, but the cross-modulation test positives are detachcd and printed on 
regular posit ivc stock to make dupc ncgative cross-modulation tests. Thc test 
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from reel 1A is printed a t  three negative densities, and the tests from the remain- 
ing reels are printed to a density of about 1.80. Cross-modulation prints a t  several 
densities are then made from each of the dupe negative cross-modulation tests, 
and from these prints the optimum print density for each dupe negative test is 
determined. Reel 1A gives a three-point slope curve of negative density us. print 
optimum density. 

The print optima of the dupe negative tests are now compared with the print 
optima of the original negative tests (these data being on file). If the dupe values 
are different from those of the original, the slope curve of 1A is used to  find the 
negative density that will yield a print density the same as that of the original, 
and these values of corrected negative densities are kept on file for use when it 
becomes necessary to  make a dupe from the stored master positive. 

The paper includes a complete cross-modulation treatment of the subject and a 
demonstration. 

A Sound-Track Center-Line Measuring Device; F. W. Roberts and H. R. 
Cook, Jr., Ace Film Laboratories, Brooklyn, N. Y. 

The types of instruments now in use for measuring the position of sound- 
tracks on film are not completely suited to the use of a release print laboratory. 
Microscopes using micrometer stages or oculars are slow in operation because they 
require mental arithmctic to arrive at the distance from the film edge to the sound- 
track centcr-line. Projection types are slow in threading, and require a darkened 
room. The release print laboratory requires a small quick-threading device which 
gives a direct reading of sound-track position. 

A device that fulfills these requirements has been built, and consists of a 
curved film-gate in which the film is held against a guiding edge by means of a 
spring parallel. This gate is mounted in V-slides which permit motion in a direc- 
tion perpendicular to the length of the film. Motion is provided by a hand-lever- 
operated cam, and the position of the gate is measured by a one-ten-thousandth 
dial indicator. 

The gate has in it a hole directly under the sound-track, and beneath is mounted 
a small incandescent lamp. Directly above the gate is an optical system consist- 
ing of a standard 32-mm microscope objective and a 10-power Huygen’s eyepiece. 
The normal cross-hairs of the eyepiece have been replaced with a parallel hair 
device consisting of two very fine hairs whose mounts slide in V-ways perpen- 
dicular to  the direction of the film. Both hairs operate together and are operated 
by a common cam and lever which cause them to move; and as they separate or 
close, they always remain parallel to each other and equidistant from the optical 
center of the instrument. 

The operation is as follows: With film in the gate the operator places a hand 
on each of the two levers, which are moved simultaneously until the two cross- 
hairs are directly over the bias lines or over corresponding peaks of modulated 
variable-area track. The one-ten-thousandth dial indicator then indicates the 
track center-line position to the nearest ten-thousandth of an inch. With the 
instrument, a film may be inserted and a reading taken in ten seconds. 

Volume Distortion; S. L. Reiches, Cleveland, Ohio. 
The contention that a linear recording and reproducing system represents the 
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ideal, and that sound handled by such a system will be exactly represented, is not 
borne out by experience. Systems have been built which meet this requirement 
within limits that are not detectable by the ear and yet these systems do not 
reproduce sound as it actually is produced. In many cases a definite non-linear 
responsc curve is provided to compensate for some factor that is not covered by 
the above contention. It is the author’s thesis that this discrepancy is due to  thc 
ear sensitivity to frequencies as a function of loudness. 

Using the ear sensitivity curves presented by Fletcher and Munson of the Bell 
Telephone Laboratories (which have been verified by other observers) it is shown 
how the ear introduces frequency distortion to a linear system whcn the sound is 
reproduced at a levcl other than the level at which it is produced. It is shown 
how a sound reproduced above the incident sound level introduces excessive low 
frequencies. The case for a sound reproduced at a lower level is also examined 
and the conclusion is drawn that this case accentuates the high frequencies. 

I t  is further shown that the possibility of correcting for the limited volume range 
of all sound systems may lie in the type of amplifier response curve. 

A description is givcn of three methods used to achieve the desired amplifier 
characteristics: (1) a mechanical method, ( 2 )  a linear-non-linear system, and (3)  
a selective by-pass system. Circuits are given and the important operating points 
of each arc discussed. The objections to each system are also givcn. 

Ikrther, a brief summary, w i ~ h  diagrams, describcs the various set-ups used 
to record with thcse amplifiers. This covers work for radio, disk record, and 
~ot~id-f iht i .  

Television Control Equipment for Film Transmission; R. L. Campbell, Al- 
len B. DuMont Laboratories, Passaic, N. J. 

A television film chain with particular reference to amplifier, swecp, and power 
circuits in the film pick-up unit is described. 

Many iniprovcments in television circuits have been made possible by recent 
advances in circuits and circuit components in radio and allied electronic fields. 
Application of some of the newer idcas to  motion picture film pick-up equipment 
has resulted in improvcd pcrformance and simplicity of operation. 

Circuit arrangements which permit flexibility in transmission standards arc 
considered and their application discussed. Also the anticipation of possible 
future improvcnients in picture quality is indicated in some circuit capabilities. 

Simplification of controls from the television projectionist’s standpoint is dis- 
cussed. 

The Production of a Three-Dimensional Motion Picture; J. A. Norling, 
Loucks and Norling. New York, N. Y. 

Some problems involvcd in the production of satisfactory three-dimensional 
motion picturcs have not received much mention in the literature dealing with 
stereoscopy. Their practical solution has contributed marked improvemcnts to 
the three-dimensional picture of today. 

The fundamental problem in projecting three-dimensional pictures is that of 
providing a “right-eye’’ picture that will reach only the right eye and be preventcd 
from reaching the left eye, and to do the same for the “left-eye’’ picture. To 
attain this result two methods have been employed with success, namely: thc 
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“anaglyph” in which substantially complcmcntary colors are employed in the 
viewing dcviccs, and polarized light. 

The screen surface upon which three-dimensional pictures are projected by 
polarization nicthods is of extreme importance. Thc sclcction of the proper type 
of screen raises real problcms but these also have been overcome in a practical 
way. 

Considerations Relating to Warbled Frequency Films; E. S. Seeley, Altec 
Serwice Corp., Ncw York, N. Y. 

Some warbled frequency films, intended as signal sources for acoustical response 
measurements, appear to have been madc and uscd without full realization of the 
true nature of the warblcd signal and the manner in which such a signal is affected 
by a non-linear transmission system. I t  is pointed out that the warbled signal 
is a frequency-modulatcd signal; hence the signal may be rcprcscntcd by a car- 
ricr frequency and a series of side-frequcncics, all of which are steady and discrete. 
It is pointed out, and substantiated experimentally, that the signal must be re- 
garded in this light when considcring the cffcct on it of a non-linear transmission 
systcm. The frequrncy structure of one “warhlc film” in usc is calculated and 
shown graphically. Fundanicntal rcquiremcnts lor a suitable warblcd frcqucncy 
film having sinusoidal modulation are discussed and valucs for modulation rate and 
for modulation depth are recomrnendcd. Thc sidc-frequency array provided by 
the recommcnded modulation constants is shown in graph form. Exprcssions arc 
dcrivcd giving the frcquency relationship and rclativc amplitudes of the side- 
frequeticics rcsulting from thc non-sinusoidal frequency modulation which con- 
tains two components of modulation rate, onc component having an associated 
phase constant. The side-frcqucnry structures corresponding to sonic assumed 
combinations of two ratcs are calculated and illustrated. Certain assumptions 
arc made for distortion or departrrrc from sinusoid of a modulating frequency and 
the effects on the side-frequency structure arc shown. From the latter calculation 
rcconimendations arc derived for tolcranrcs of departure from sinusoidal modu- 
lation for a warblccl frcquency film. 

A Transmission System of Narrow Band-Width for Animated Line Images; 
A .  M. Skellctt, Bell Telephone Laboratories, New York, N. Y. 

A ncw method of transmission and rcproduction of line imagcs, e.  g., drawings, 
is described which utilizes a cathode-ray tube for rcprodurtion, the spot of which 
is madc to trace out the lines of the image twenty or more timcs a sccond. Thc 
steps of thc coniplete proccss are: ( I )  the transcription of thc line image into two 
tracks similar to sound-tracks on motion picture film; (2) the production from 
these tracks of two varying potentials by nicans of photoelectric pick-up deviccs; 
(3) thc transmission of these potentials; and ( 4 )  their application to the cathode- 
ray deflector plates to effcct reproduction. Satisfactory transmission of fairly 
complcx images, e. g., animated cartoons, could be effectcd within a total band 
width of 10,000 cycles. 

Science and the Motion Picture; 11. Roger, Rolob Photo-Service Lahoralories, 
Sandy Hook, Conn. 
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The motion picture is a product of scicncc. There is amplc historical material 
available for thosc who wish to convincc themselves of this fact, but a brief rc- 
view is givcn of the work of Muybridge and Marcy in order to clarify the cause 
of their inventions. Thc ensuing discussion centers around the question, “Has 
scicncc maintained its intcrcst in thv motion picture and has it utilized its ad- 
vantages to its full extent?” 

In  this paprt- the word “science” is taken Ixoadly and inrludcs research. dis- 
scinination of knowledge, and industrial application. Motion picture’s applica- 
tion to science is dividrd into two distinct catcgorics and are discussed in detail: 

(I) Thc motion picture as an aid to scientific research; 
( 2 )  The triotion picturc as a medium for thc dissciiiination o f  knowledge. 
The papcr concludes with descriptions and demonstrations of interesting ma- 

tc-rial from the files of the Kolab Photo-Scicncc Laboratories. Also an inside 
view is given of production act ivitics of an unusual character. 

The Problem of Distortion in the Human Ear; S. S. Stcvcns, Zlimnrd Uni- 
versity, Cambridge, Mass. 

The amount of distortion produrrd by tlie ear upon a siniplc sound-wavc has 
Iicen incastired by analyzing the electrical output of the ears o f  aniiiials and by in- 
direct cxpcriiiicrits with hutnan cars. ’The arnount of distortion in a sound-wave 
which the hutiiaii car is just able 10 detcct has also been tletei-mined, arid it is found 
that t h c  tlircs1ic)ld o f  rri ir l i1)lc distortion i.;. intimatcly related to t hr amount of 
distortioii occiiri-ing i u  tlic car itself. Hcncc the transtiiission characteristics of 
the rat- dctcrtiiine the tolcrancrs for distortion in sound reprocliwtioii. 

Report of the Standards Committee; 15. K. Carvc~ ,  Clmirman. 
Proposals have hccn received from the ISA Secrctariat for International 

Standardization o f  raw-liliii cores; 1 fi-tnni sound-film ; projection rcxls; projec- 
I ion rccl boxes; X-i i i t i i  film dinicnsions; and definition and marking of safrty 
l i l l l l .  

Most of tlicsc proposals ditki- fro111 the SMPF: stanclard.;. only in tolerancc. 
SOIW of t he tolrranccs appear to  I)r unitliportarit and sonic important. The 
ISuropran practice for projection rccls differs so widcly front the Atncrican prar- 
lice that it is drcwicd impossible l o  coinr to an intcmat-ional agrcerrient. Stand- 
ardization of f ( j - n u i i  ~irojrction reel lmxrs appears to be outside thc range of use- 
ful standardization. 

Thc intcrnational standard rlcfi.nition of safrty f i l t i i  has bern clcarcd up in all 
points except t h r  quc.stiori of nitrogen content. 

Thc qucstiori of sountl-track diinctisions for X-inti1 iitid lO-tutn film was clari- 
licd, lo a consideral)lr cxtcnt, a t  the Hollywood tiiceling of tlic Cotriiiiittcc but  
no defiiiitc conclusions have yet txcn rcaclied. 

No satisfactory stanclard lor 16-mni sound-iiltii sprockets has yet hcen at-  
tained. 

Thc publication of the Acadcmy standard 2000-ft rclcase print has been delayed 
pending further questions by the Acaden1.y. 

Some Industrial Applications of Current 16-Mm Sound Motion Picture Equip- 
ment; W. H. Offcnliauscr, Jr., and 17. H. IIargrovc, The Berndl-Martrer Corp,, 
Ncw York, N .  Y. 
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Sixteen-mm sound motion pictures are potentially one of the most effective 
means through which industry can develop a broad, cost-cutting communication 
system within the organization itself. 

Many latent applications for internal films exist; the cases in business where the 
improved transfer of ideas afforded by films can be most profitable are almost un- 
limited. Several specific instances are cited. 

Sixteen-mm equipment is simple, easy to operate, reliable, and economical. 
With it, a member of the industrial organization who knows his company’s prod- 
ucts, policies, and structure can readily produce filtns t.hat are, in every respect, 
profitable internal communications media. 

Future Development in the Field of the Projectionist; A. N. GOLDSMITH, New 
York, N. Y. 

The highly diversified activities required for the production of a motion picture 
find their effective culmination in the work of the theater projectionist. The un- 
usually concentrated value embodied in the reels of film corresponding to a feature 
picture can be brought to the theater audience and made the basis for commercial 
returns only through the activities of the projectionist. 

Nevertheless the public is little aware of what gocs on in the projection room. 
The projectionist is in part compensated by the likely stability of his activities. 

His present position in the theater is important. Future developments in the mo- 
tion picture field, such as three-dimensional sound, wider use of color, and the 
like, will make his work even more important. The possible inclusion of television 
projection in theater programs will require his mastery of the new field which is 
sufficiently similar to his present activities in its broad outline to enable its han- 
dling by the theater projectionist. 

The Projectionist’s Part in Maintenance and Servicing; J. R. Prater, Con- 
gress Theater, Palouse, Wash. 

It is the duty of the projectionist to  see that all projection equipment is kept 
in condition to  give excellent service dependably and efficiently. It i s  impossible 
to accomplish these results by depending upon memory alone. The projectionist 
must establish and keep written records of all necessary maintenance data. He 
must follow a written schedule in making inspections and in doing maintenance 
work. He must establish a reliable system for checking and ordering supplies 
and spare parts a t  regular intervals. 

The projectionist should do as much of actual service work as his knowledge, 
ability, tools, and available test equipment will permit. At least nine-tenths of 
trouble shooting should be done before any trouble exists. He should obtain de- 
tailed drawings of internal and installation wiring of all electrical equipment, be- 
sides identifying the points a t  which tests may be made. He should prepare a 
written outline of all tests that could be made if various troubles existed. Then 
he should actually make all possible tests in advance, wherever possible, without 
causing damage, by deliberately creating the trouble and then correcting it. He 
should immediately record the exact results of each test in the written outline. 
In  this way, simple tests may serve as well as or better than elaborate ones. 

The professional service engineer with special test equipment is a necessity to  
the finer and more difficult parts of modern servicing, but the projectionist who 
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makcs the best of what resources hc has can also do a very valuable part of thc 
job. 

Suggestions for Encouraging Study by Projectionists; I?. H: Richardson, 
Motion Picture Ilerald, New York, N. Y. 

This papcr stresses the great importance of expert work in theater projection 
rooms and points out that pride in performance is essential to high excellence. If 
the status of projcction wcrc clevated to a higher plane thcrc would be as a result 
improved excellence in results both on screen and through loud speakers. I t  
offers a suggestion concerning the contacts of the Society with the projectionists’ 
organizations. 

The Production of 16-Mm Sound Pictures for Promoting Safety in the Mineral 
Industries; M. J. Ankcny, Bureau of Mines, U. S. Department of the Interior, 
Pittsburgh, Pa. 

The paper deals chielly with expcricncc in developing 16-mni direct sound 
recording tcchnic in producing safety educational films. Attcntion is called to 
the fact that direct 16-nini recording and photography have a great potcntial use- 
fulncss in thc ficld of education, riot as a compctitor of 35-mm, but as a means of 
extending the use of sound motion pictures into fields that 35-mm is unable to 
scrvc. 

Some of the difficulties encountercd in undcrground motion picturc photog- 
raphy and how thcsc difficulties were met are described; also the types of film 
used and the various printing mcthods that have been employcd in order to 
arrivc at a most satisfactory procedurc 

The method employed in rccording sound directly on 16-mm film, in which 
the double-system variable-area is uscd, is dcscribed in some detail. 

Artiflcial Reverberation for Motion Picture Studios; P. C. Goldmark and 
P. S. Hendricks, Columbia Broadcasting System, New York, N. Y. 

An electrooptical method of producing rcverberation synthetically will be dc- 
scribed and the latest model of the equipment will be demonstrated. The 
method employed consists basically of recording the original program on the rim 
of a phosphor-coated disk by means of a modulated light-source and then pick- 
ing up the continuously dccaying sound images after a predetermincd time inter- 
val by nicans of photocells. 

The exponential decay curve of t lip phospl~orcsccnt substance will produce an 
infinite number of secondary sound impulses to which any desired decay char- 
acteristic can be applied. This rcvcrbcration signal is then mixed with thc original 
program in thc proportion required. 

This new reverberation device has been surccssfully employed in radio broad- 
casting and can be uscd in phonograph as well as in motion picture sound re- 
cording, where the scenic effcct or script requires a type of sound which, due to 
the dcadncss of the sound stage, might not readily bc available 

This synthetic revcrbcration dcvice would replace the use of so-called echo 
chambers. a t  the same time introducing an apprcciable amount of flexihility with- 
out degrading thc quality of thc original sound. 
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Delivering Laboratory Results to Theater Patrons; J. R. Prater, Congress 
Theater, Palouse, Wash. 

A discussion emphasizing thc importance of actually delivering the benefits 
of laboratory research and developments to the theater patrons who furnish thc 
financial support for practically the cntire motion picture industry. 

Accomplishments in photography, sound recording, projection, and sound 
reproduction are discussed briefly. Examplcs arc given of various ways in which 
theater screen results may suffcr regardless of the excellence of films and equip- 
men t . 

I t  is pointed out that whatever can bc done to increase the projectionist’s 
technical knowledge, ability, and pride in good workmanship will ultimately benc- 
fit the entire industry. To this cnd, it is suggested that if possible, information 
from the JOURNAL of the Society of Motion Picture Engineers be made easily 
available to projectionists. 

A New Non-Intermittent Motion Picture Projector; F. Ehrcnhaft and F. G. 
Back, New York, N. Y. 

The authors have designed a projcctor wherein thc optical cornpensstion is 
effected by inrans of a rotating glass prism. The problem was originally at- 
tacked from the viewpoint that by climinating thc crrors inhcrent in the rotating 
glass prism, a projcctor could be designed that would be both simple and practi- 
cable. Thc dimcnsions of the rotating glass prism and its optical placcmcnt result 
from basic optical laws, and thc arrangcincnt depends upon the size of the image 
and on the matcrials. Errors inherent in the rotating glass prism arc ( I )  Non- 
linrar displacement on thc srrrrn causing a lack of definition: ( a )  errors of the 
center rays, ( b )  crrors of the corner rays, (c) errors caused by shrinking of the 
film; ( 2 )  Chroniatical crrors; ( 3 )  Spherical errors: ( a )  caused by the size of the 
prism, (b) caused by the deviation of light in glass; ( 4 )  Astigmatism caused by 
the movement of the prism; ( 5 )  Side images (projection of more than one frame 
on the ecreen); (6) 1,imitcd focus; (7) Defects by reflection. 

Elimination of these errors was achicvcd by: ( 1 )  ( a )  Limitation of the effec- 
tive rotation anglc, (b)  use of a curved gate, (c)  establishing the tolcrable limits of 
film shrinkage; (2) Calculating sizc and displacement of the colors a t  the extreme 
position of the prism; (3) ( a )  Use of special lenws or additional lenses corrected 
for glass instead of for air, (0) compensation by a curved gate; (4) Slip-shaped 
diaphragms; ( 5 )  Usr of diverse diaphragms; (6) Usc of special lenses or additional 
lenses; (7) Diaphragms for thc condenser and screening off the edges of the 
rotating prism. Rclation between amount of light on thc screen, absence of 
flicker, and arrangement of condcnscr and lamp-filament. 

A work- 
ing model will he shown and test-films projected to illustrate what has been 
accomplished up to now. 

Thesc factors will be treated by means of illustrations and diagrams. 

A Flexible Time-Lapse Outfit; W. W. Eaton, Eastman Kodak Company, 
Rochester, N. Y. 

A n  apparatus is described which has bcen dcsigncd to  enable single movie 
frames to be made automatically a t  intervals conveniently adjustable over a wide 
range. It is known as the Blcctric Time-TJap,w Outfit, and is designed primarily 
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for the Cine-Kodak Special. It consists ol an clcetroiiiagnet which mounts on 
the cauicra and interacts with the one-frame shalt, and suitably housed condcnser- 
rcsistatice circuits which supply impulses to the clectroniagriet and cause pictures 
to be taken. By cxpanding basic timcs through an interval triult iplicr, pictures 
may be madc automatically a t  intervals throughout a range of ‘ / n  second to 2.1 
hours. The exposurc time is coinplctcly iiidcpentlent of the litlie I)ctwccn pic- 
tut-cs and may be set throughout a range of ’/,,,,) sccontl to 6 secoritls. In  addi- 
tion, whchrc artificial illuminal ion is rcquired, a lanip rorilrol is provided which 
automatically turns the lights oil and off for each csposi~rc, rcgardless of tlic timc 
between pictures. The whole outlit operates on self-containcd bat tcrics, and is 
cntircly portable. 

Automatic Slide Projectors for the New York World’s Fair; Fordycc E. Tuttlr, 
Developmerit Dept..  Easlnian Kodak Co., Rochester, N. Y. 

Special slide-changing projectors werc designed and 1)uilt for the Kodachrortic 
exhibit in the Eastman building at  the New York World’s Fair. The individual 
scrccn images are sevcntccn feet wide and twenty-two frct high. Elcvcn machines 
are synclironizcd so that panoramic scenes one hundred and eighty-seven frct 
long may tw shown. Indexing of the slidcs is controlled by notrhcs in a sound- 
film so that the entire prograni is automatic. 

The slides in each machine are arranged in two rows, and cach inaehine has two 
gates and two complete optical systenis. All tlic slides in one row are rigidly 
bolted to a ring-gear forty-eight inches in diatnctcr. For each new picture thr 
ring-grar is spring-indexed into a new position. While one gear is being moved 
thc other is stationary, and the picturc being projcvtcd is in the stationary row. 
An optical compelisator geared Lo 1 hi: ring-gear corrects for ally inaccuracies in 
indexing, and thc iniagc is optically “dowcllrd” on the scrcen. ‘l’hc accui-acy of 
registration is such that one slide may be sulxtitutid for anothcr without rnove- 
incnt on the screen. 

The light-sourcc used is a 2500-watt, high color-tcnipcrature tungsten lainp. 
Water-cells and refrigcratccl air are used to cool the film in  the gates. Tlic shutter 
system is located between the lamp aiid the gatc in order to minimize the hcat a t  
the gate. Shutters in the two 1)canis are interlocked in such a way that while 
they arc hcing moved the light to the scrwn is constant. Thc cross-dissolvc may 
bc rapid or slow dcpcnding on the type of transition dcsircd. 

Slidc projectors similar in structure arc also being used in the Perisphcrc Builtl- 
ing. There the slidcs are projrctcd in rapid enough succession to show motion. 

Motion Picture Theater Auditorium Lighting; B. Sclilanger, New York, N. Y 
Thc various functions of motion picturc thcatcr auditorium lighting arc dis- 

cussed. Particular analysis is madc of the lighting which is used during the period 
in which thc motion picture is projected. Past and prcscnt lighing practices in 
this respect arc explaincd. The advantages and disadvantages of thcse practiccs, 
and a new type of lighting are discussed. It is proposed that the illumination 
lcvcls of the interior surface of the auditorium be a t  greater levels than have hcrn 
heretofore found to exist. A definite relationship between tlic screen brightness 
and that of the auditorium surfaces is indicated as dcsirable. Reccnt tendencics 
toward higher scrccn brightnesscs have made a very low intcnsity lighting in the 
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auditorium much morc undesirable, and therefore have made it more important 
to arrive at a new solution for motion theater auditorium lighting. The realism 
of the projected picture can be considerably heightened by proper surface illumi- 
nation. Controlled reflected light coming from the screen and re-reflected from 
the interior surfaces is discussed as a medium for lighting. 

Lenses for Amateur Motion Picture Equipment (16-Mm and 8-Mm); R. Kings- 
lake, Eastman Kodak ComHny, Rochester, N. Y. 

In all motion picture photography and projection, lenses of high relative aper- 
ture must be used. However, on account of the small size of the amateur frame, 
the focal length is short, and the linear aperture of the lens is therefore small, 
resulting in considerable depth of field. Thus in cine work, great lens speed is not 
automatically associated with small depth, as is the case in ordinary photography. 

Moreover, as the entire motion picture frame must be seen by the eye at a glance, 
the angular field covered must be much smaller than in still pictures which may 
be examined critically and deliberately. This fact is of the greatest assistance to  
the lens designer because high aperture and field are inevitably somewhat in- 
compatible, and types of lens coustruction which favor aperture generally cover 
a relatively small field. 

Perspective considerations usually require a projection lens covering only about 
half the angular field covered by the taking lens, which fact enables projection 
lenses of very high relative aperture to be made. Some of the types of construc- 
tion commonly used in amateur cine lenses arc described, including an account of 
the Kodak line of 16-mm and 8-mm lenses. 

Tape Splicers for Film Developing Machines; J.G. Capstaff and J. S. Beggs, 
Eastman Kodak Co., Rochester, N. Y. 

The splicers described make a strong, waterproof tape splice for sprocketless 
developing machines, and have proved very successful. The ends of the films to  
be spliced are placed one at a time in a punch and die, where three holes are 
punched on the centerline of the films, the ends of which are then trimmed. The 
two holes away from the ends are placed over two pairs of pegs, which are in a 
straight line and spaced so that the abutting ends of the film are separated by 

of an inch. A piece of 1-inch wide waterproof adhesive tape, previously 
placed adhesive-side up and symmetrically under this space, is now wrapped 
around the film. The tape sticks to itself through the two holes near the ends of 
the film, thus preventing the tape from loosening when the emulsion swells. The 
splice is quite thin, and there is nothing about it to  catch in the machine or blow- 
off. It is also very dependable and will not mar film in taking up or make the roll 
out of round. 

An Investigation of the Ground-Noise of Photographic Sound Prints; 0. Sand- 
vik and W. K. Grimwood, Eastman KodaR Co., Rochester, N. Y. 

This paper deals with the effect of the negative sound-track on the ground-noise 
of the print. Data are presented showing the influence of negative density and 
negative gamma on print ground-noise for fine, medium, and coarse-grain nega- 
tive emulsions. 
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The Backward Perspective-a RBsumB of Three Years of Progress in the Film 
Library of the Museum of Modern Art; Douglas L. Baxter. Museum of Modern 
Art Film Library, New York, N. Y. 

In 1936 a paper was read before the Society outlining the organization and aims 
of the Museum of Modern Art Film Library, then in its first year of existence. 

The present paper deals with the activities of the Film Library during the 
intervening three years, giving a brief rbumC of its growth in the local, national, 
and international fields, and tracing its development from the position of an un- 
recognized institution with rather limited headquartcrs to onc whcrc the opening 
of its permanent headquarters in its own $2,000,000 building was considered of 
sufficient national importance for the President of the United States to make it 
the occasion of a nation-wide broadcast. 

I n  international circles the importance of the Film Library has won such rccogni- 
tion that in response to its invitations representatives of twelve foreign nations as 
well as represcntativcs of the Library of Congress and the Division of Cultural 
Relations of the State Department attended the first annual Congress of the 
International Pederation of Film Archives held in New York in July, 1939. 

The present activities and future plans of the Film Library are explained. The 
paper is amplified by the showing of The Movies March On, a recent issue of the 
“March of Time,” devoted to  the work of the Museum of Modern Art Film Li- 
brary. 


