Es werden weitere Konstruktionseinzelheiten
gegeben, und typische Resultate werden durch
Betrachtung der Fortpflanzung verschiedener
Typen von Spannungswellen in einer durch
punktférmige Last auf der Grenzlinie dynamisch
belasteten Halbebene erliutert. (U's. Pablo
Weinschenk-Tabernero)

Die rotierende Polier-Abstreifeinheit und
ihre Verwendung in einem Gleit-
mittelauftriiger fiir Kinofilm

Howarp F. OrT und James E. Dunn [121]

Es wurde ¢ine Abstreifeinheit entwickelt, welche
vom durchlaufenden Filmstreifen Fliissigkeit
kontrollierbar entfernt. Sic besteht im Prinzip
aus zwei pliischiiberzogenen Rollen, die mit
hoher Geschwindigkeit in entgegengesetzter
Richtung zum Film rotieren. Die Beriihrung

der Rollen mit dem Film erfolgt mit sehr ge-
ringem Druck. Die Abstreifeinheit wird in einem
Film-Gleitmittelauftriger verwendet; nachdem
der Film durch das Gleitmittel im Tauchtank
gelaufen ist, wird er von der Abstreifeinheit
getrocknet, gereinigt und poliert. Die Abstreif-
einheit wurde auch zur Entfernung von Ober-
flichenwasser vor dem Trocknen von Film oder
vor dem Auftragen von Tonspurentwickler
verwendet. Im Vergleich zur Venturi-Anlage
verbraucht die rotierende Polier-Abstreifeinheit
wenig Energie, ist gerduschlos, unbegrenzt in
ihrer Breite und ist leichter zu regulieren und
instand zu halten. Im Vergleich zur Wring-und-
Schleuderanlage erfordert die rotierende Polier-
Abstreifeinheit eine separate Energieversorgung,
entnimmt dem durchlaufenden Film keine
Energie, ist in der Breite nicht begrenzt und
leichter regulierbar. Die rotierende Polier-
Abstreifeinheit ist jedoch grésser als die beiden
anderen. (U'h. Rosemarie Thummler)

Die Anwendung von Wolfram-Halogen
Lampen im Film und Fernsehen

R. E. LeviN und T. M. Lemons [124]
Wolfram-Halogen Lampen zur Anwendung in
Film und Fernsehen wurden in schneller Folge
unter Berticksichtigung der Tragbarkeit, Kom-
paktheit und Leistungsfihigkeit entworfen.
Gruppen dieser Lampen sorgen fiir eine aus-
wechselbare Wattzahl und Farbtemperatur.
Als erstes kam die Gruppe der Doppelendlampen,
spiter wurden Lampen mit einem einseitigen
Sockel entwickelt. Durch die Kompaktheit
der Gliihfiden und das kleine Format der
Kolben wird das Entwerfen optischer Systeme
erleichtert. Die Niitzlichkeit dieser Lampen
hat sich in der vermehrten Lichtausbeute und/
oder lingerer Lebensdauer, einschiiesslich ihrer
Verwendung in Projektionssystemen, gezeigt.

Ed. Note: Titles and abstracts of all papers published in the Journal are published in French, Spanish and German. This department (Re-
sumes/Resumenes/Zusammenfassungen) was set up in recognition of the growth in the Society’s overseas membership, and first appeared
as a regular feature of the Journal in the January 1961 issue. Comments and suggestions are invited on the quality and possible improve-
ment of the translations. Because of the prohibitive cost of commercial translations, volunteers help is needed, and such assistance will represent
an important contribution to the Society, Contributors will, of course, be given full acknowledgment in the Journal.

standards and recommended practices

Approved USA Standards

On December 13, 1967, the United States of America Stan-
dards Institute approved one new and five revised USA
Standards.

The new standard, PH22.153-1967, Location of Printed Area
in Super 8 Optical Reduction Printing on 16mm Motion-
Picture Film, should be carefully reviewed by those dealing with
optical reduction prints in the super 8 system.

PH22.28-1967, Dimensions for 35mm Motion-Picture Pro-
jection Lenses and Mounts, has been expanded to the limiting
space dimensions and should be of interest to anyone involved
with the design of series S and L. 35mm motion-picture projec-
tion lenses and associated equipment.

PH22.31-1967, Specifications for Motion-Picture Safety Film,
although basically a reaffirmation of the earlier issue, has been
expanded to include not only all perforated image-producing
sensitized stock, but leader stock and magnetically coated per-
forated films as well.

PH?22.100-1967, Screen Luminance and Viewing Conditions
for 16mm Review Rooms, is a complete revision. An important
factor is that the luminance level has been raised to 16 =% 2 foot-
lamberts.

PH22.118-1967, Dimensions for 65mm Motion-Picture Film,
KS-1870, and PH22.119-1967, Dimensions for 70mm Motion-
Picture Film, Perforated 65mm KS-1870, are in fact reaffirma-
tions of the earlier issues modified editorially to facilitate their
use.

Inasmuch as compliance with USA Standards is purely
voluntary, these standards will become truly effective if very
broad publicity is given to their existence. USASI and the
SMPTE would appreciate any personal influence to promote
the use of these standards where such action is appropriate and
proper. Copies of the standards may be obtained for a nominal
fee from the United States of America Standards Institute,
10 E. 40th St., New York City, 10016. 4.E.A.
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35mm Motion-Picture Projection
Lenses and Mounts

1. Scope

This standard specifies for lenses used in
35mm motion-picture projectors:

(1) The marking on the lens.

(2) The permissive tolerance between actual
and designated focal length.

(3) The limiting dimensions for lens mounting.

2. Marking of Prime Lenses

The focal length of the lens shall be marked
on the lens barrel in a permanent manner.

3. Focal Length of Prime Lenses

3.1 The actual focal length shall not differ from
the value marked on the lens by more than
= 1 percent.

3.2 Preferred values of focal lengths shall be
integral multiples of 14 in. (6mm) nominal, over
the range from 2 to 7 in. inclusive.

Page 1 of 2 pages

4. Barrel Diameter

The barrel diameter (Dimension A) shall be
as specified in the figure and Table 1. It is ex-
pected that in most projectors the lens mount
will clamp around this barrel.

5. Limiting Space Dimensions

The limiting volume within which the lens, set
at infinity, shall mount and perform its function,
as intended, shall be as specified in Table 2.
These are not necessarily the dimensions of any
lens but, instead, specify limits beyond which
there may be physical interference with the pro-
jector mechanism.

6. Anamorphic Conversion Lenses

Anamorphic converters to be attached to the
prime lens must fit within the limiting space
dimensions.

-—— s —p

FILM
[ PLANE

Page 2 of 2 puges
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Barrel Diameter

Table 1

Series S Lenses

Series L Lenses

Dimensions Inches Millimeters Inches Millimeters
{- 0.000 -4 0.00 .

T A = 0. 101.35 = 0.13

A 2782 T 0.005 70.66 013 3.990 0.005 ]

Table 2
Limiting Space
B 225 max 57.2 max 225 max 57.2 max
C 1.90 max 48.3 max 1.90 max 483 mox
D* Unrestricted
p* 10.00 min 254.0 min 7.50 min 190.5 min
275 min 69.8 min 275 min 69.8 min
9 375  max 952  max 375  max 952  mox
r 1.50 min 381 min 1.50 min 38.1 min
s 1.20 min 30.5 min 1.20 min 30.5 min
*® There is no restriction on diameter “D* or on the limiling spaca beyond distance *p” from the film plane,
PH22.28-1967
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65mm Motion-Picture Film, KS-1870

1. Scope

This standard specifies the cutting and per-
forating dimensions for 65mm motion-picture
film with a KS-type perforation, and a perfora-
tion pitch of 0.1870 in.

2. Dimensions

2.1 The dimensions shall be as given in the
figure and table.

2.2 These dimensions apply to material immedi-
ately affer cutting and perforating.

2.3 Dimension L represents the length of any
100 consecutive perforation pitch infervals.

Poge 1 of 2 pages
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Dimensions Inches Millimeters
A Film width 2.558 == 0.002 6497 = 0.05
B Perforation pitch 0.1870 == 0.0005 4750 = 0.013
(o1 Perforation width 0.1100 = 0.0004 2.794 = 0.010
D Perforation height 0.0780 = 0.0004 1.981 = 0.010
E Edge to perforation 0117 = 0.003 297 =+ 0.08
G Perforation skewness 0.002 max 0.05 max
L 100 consecutive perforation pitch intervals 18.700 == 0.015 47498 X 038
M Loteral perforation displacement 2214 =+ 0.003 56.24 =+ 0.08
R Radivs of perforation fillet 0.020 == 0.001 0.51 = 0.03

NOTE 1: The fitle of this standard was established by

the application of a lcture system developed for
all film dimension standards: Each title provides an in-
dicotion of the film width, a code designation for the
perforation shape (BH, KS, DH, or CS) or the number

of rows of perfumﬁon§ (IR, 2R, etc.), depending upon

which is the significant factor, and the perforation pitch
without the decimal point.

NOTE 2: The meftric values in the table of dimensions
are converted from the inch values in accordance with
conversion principles outlined in USA Standard Proc-
tice for Inch-Millimeter Conversion for Industrial Use,
B48.1-1933 (Reaffirmed 1947).

Page 2 of 2 pages

Appendix

(This Appendix is not a port of USA Standord Dimensions for 65mm Mofion-Picture Film, XS-1870, PH22.118-1967, but is included to

facilitate itz use.}

Al. The dimensions given in this stondard represent the
practice of film manufaciurers in that the dimensions
ond tolerances are for film stock immediately after per-
foration. The punches and dies themselves are made to
tolerances considerably smaller than those given, but
since film is o plastic materiol, the dimensions of the slit
and perforated film stock never agree exactly with the
dimensions of the slifters, punches and dies. Film can
shrink or swell due to loss or gain in moisture content or
can shrink due to loss of solvent. These changes invori-
ably result in changes in the dimensions during the life
of the film. The change is generally uniform throughout
aroll.

A2. It will be noted that among the various standards
for slitting and perforating film stock there are often
two standards that seem much alike in wording. The
difference lies in the longitudinal pitch, which is either
0.1870 in. or 0.1866 in. In general, the longer pitch is
for print stock and the shorter pitch is for negative stock.

The choice of pitch for negative motion-picture films
depends, within certain limits, on the type of printer to
be used. Where step-printers are used, and the film is
stationary when exposed, the choice of pitch is not
strictly limited. Where the film moves confinuously over
a cylindrical surface at time of printing (sprocket-type
printer), there are three major considerations involved
in choosing the pitch. These considerations are: (1) the
sprocket diameter, (2) the film thickness, and (3) the film
shrinkage and the rate at which shrinkage occurs.

M di and definition are secured on a
sprocket-type printer when the negative stock is some-
what shorter in pitch than the positive stock in the ap-
proximate proportion of the thickness of the film to the
radius of curvature. For printing on a 64-tooth sprocket
{circumference of about 12 in) with film 0.0055 to
0.0065 in. thick, the opfimum pitch differentiol is 0.3
percent. The use of the ideal pitch differential for the

gative would lippage b the positive
stock and negative during the printing operation, thus
reducing the amount of blurring ond jumping of hori-
zontal lines in the picture or sound image. (This error
is to be differentiated from the jump caused by nonuni-
formity of successive pitches, Dimension B.)

Experience has shown that the average pitch of the
negative can vary = 0.1 percent from the ideal pitch,
which is 0.3 percent shorter than the positive stock,
without blurring of picture and sound imoge being
easily detected.

For many years this desired difference in pitch was
caused by the shrinkage of the negative film during
processing and aging. Current film bases shrink less than
the earlier ones and hence a shorter initial pitch be-
comes desirable. To satisfy this requirement for picture-

d manufacturing proc-

or st gotives, it is
tice to aim for a pitch valve 0.2 percent shorter thon
the positive stock onto which they will be printed. The
additionol shrinkage that occurs during processing and

the aging that takes place before the release prints are
made then bring the pitch differential close to the
optimum and desired value of 0.3 percent. Accordingly,
the pitch chosen for the negative stock is 0.1866 in.

Low-shrink negative film perforated to these dimen-
sions should not thereafter shrink appreciably more than
0.2 percent under normal use conditions, and for a rea-
sonable life span, so that the optimum pitch differentiol
from the positive stock of 0.3 = 0.1 percent is main-
tained. (The film should be measured- after equilibration
with air ot 70° F and 55 percent relafive humidity or at
the conditions prevailing at the fime of perforating.)

A3. The uniformity of pitch, hole size, and margin
(Dimensions B, C, D, and E) is an important variable
offecting steadiness. Variations in these dimensions,
from roll to roll, are of little significance compared to
variations from one perforation to the next within any
small group of consecutive perforations. As an ex-
ample, the uniformity of the margin is uniquely critical
for optical printing. During the printing process, the
placement of the image on the film is usvally with re-
spect to successive loteral pairs of perforafions at one-
frame intervals. During subsequent projection, however,
the portion of the image projected is usually located,
not by these perforations, but by the edge of the film.
The lateral steadiness of the projected image is there-
fore directly related to the frame-to-frame uniformity
of the margin.

A4, Film of this size is generally used os a camera nega-
tive. There are two advantages in using this larger size.
One is the possibility of producing large prints by con-
tact printing for exhibition in special theaters designed
to provide the audience with a large viewing angle. The
other purpose is to serve as an original from which
35mm prints can be produced by reduction with less
grain and better definition than con be obtained by
making contact prints from 35mm negatives.

Prints may be made on 70mm film. The appropriate
film is described in USA Standard Dimensions for
70mm Motion-Picture Film, Perforated 65mm, KS-1870,
PH22.119-1967. Note that the 70mm film used with
65mm negative differs in its dimensions from the two
earlier films described by USA Standard Dimensions for
70mm Unperforated and Perforated Film for Cameras
Other Than Motion-Picture Cameras, PH1.20-1963,
Type | and Type Il The perforations of the related
70mm film have the same size and pitch os those de-
scribed by PH1.20-1963, Type I, but the margin and
distance between perforations are different. Conse-
quently Dimension M is the same in both 65mm KS-1870
and KS-1866 films and also for 70mm film, perforated
65mm, KS-1870. The increased space provided by a
larger margin E is used to make room for magnefic
sound records.

Note that the image usually placed on this film is five
pitches high. The manufacture of the film is based on
this idea and best results accrue from using this format.

PH22.118-1967
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70mm Motion-Picture Film,
Perforated 65mm, KS-1870

1. Scope

Page 1 of 2 pages

45 o
This standard specifies the cutting and per- —?~—° A =
forating dimensions for 70mm motion-picture g e
film perforated 65mni, with a KS-type perfora- o g
tion, and a perforation pitch of 0.1870 in. o M a
o o
2. Dimensions = ~
) ETHER EDQ——l
2.1 The dimensions shall be as given in the a0
figure and table. AR =
g I
2.2 These dimensions apply to material immedi- W—«—\J
ately after cuiting and perforating.
) T
2.3 Dimension L represents the length of any _'i_
100 consecutive perforation pitch intervals. b—c—"
Dimensions Inches Millimeters
A Film width 2754 = 0.002 69.95 == 0.05
B Perforation pitch 0.1870 = 0.0005 4750 = 0.013
C Perforation width 0.1100 = 0.0004 2.794 = 0.010
D Perforation height 0.0780 == 0.0004 1.981 = 0.010
E Edge to perforation 0215 = 0.003 546 = 0.08
G Perforation skewness 0.002 max 0.05 max
L 100 consecutive perforation pitch intervals 18700 == 0.015 47498 =+ 0.38
M Lateral perforation displacement 2.214 == 0.003 5624 = 0.08
R Radius of perforation fillet 0.020 =+ 0.001 0.51 = 0.03

NOTE 1: The title of this standard was established by

1 daval

the application of a

e system ped for
all film dimension standards: Each tifle provides an in-
dication of the film width, a code designation for the
perforation shape (BH, KS, DH, or CS) or the number

of rows of perforations (1R, 2R, etc.), depending upon

which is the significant factor, and the perforation pitch
without the decimal point.

NOTE 2: The metric values in the table of dimensions
are converted from the inch values in accordance with
c ion principles outlined in USA Standard Practice
for Inch-Millimeter Conversion for Industrial Use, B48.1-
1933 (Reaffirmed 1947).
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Appendix

{This Appendix is not a port of USA Standard Dimensions for 70mm Motion-Picture Film, Perforated 65mm, XS-1870, PH22.119-1967, but is

included to locilitcie its use.

A, The dimensions given in this standard represent the
practice of film manufacturers in that the dimensions
and tolerances are for film stock immediately after per-
foration. The punches and dies themselves are made to
tolerances considerably smaller than those given, but
since film is a plastic material, the dimensions of the slit
ond perforated film stock never agree exactly with the
dimensions of the slitters, punches and dies. Film can
shrink or swell due to loss or gain in moisture content or
can shrink due to loss of solvent. These changes invari-
ably result in changes in the dimensions during the life
of the film. The change is generaily uniform throughout
a roll.

A2. 1t will be noted that among the various standards
for slitting and perforating film stock there are often
two standords that seem much alike in wording. The
difference lies in the longitudinal pitch, which is either
0.1870 in. or 0.1866 in. In genera!, the longer pitch is
for print stock and the shorter pitch is for negative stock.

The choice of pitch for negotive motion-picture films
depends, within certain limits, on the type of printer to
be used. Where step-printers are used, and the film is
stationary when exposed, the choice of pitch is not
strictly limited. Where the film moves confinuously over
a cylindricol surface at time of prinfing (sprocket-type
printer), there are three major considerations involved
in choosing the pitch. These considerations are: (1) the
sprocket diameter, (2) the film thickness, and (3) the film
shrinkage and the rate at which shrinkage oceurs.

Maxi teadi and definition are secured on a
sprocket-type printer when the negative stock is some-
what shorter in pitch than the positive stock in the ap-
proximate proportion of the thickness of the film to the
radius of curvature. For prinfing on a 64-tooth sprocket
(circumference of about 12 in.) with film 0.0055 to
0.0065 in. thick, the optimum pitch differential is 0.3
percent. The use of the ideal pitch differential for the
negative would minimize slippage between the positive
stock and negative during the printing operation, thus
reducing the amount of blurring and jumping of hori-
zontal lines in the picture or sound image. (This error
is to be differentioted from the jump caused by nonuni-
formity of successive pitches, Dimension B.)

Experience has shown that the average pitch of the
negative can vary == 0.1 percent from the ideal pitch,
which is 0.3 percent shorer than the positive stock,
without blurring of picture and sound imoge being
easily detected.

For many years this desired difference in pitch was
caused by the shrinkage of the negative film during
processing and aging. Current film bases shrink less than
the earlier ones ond hence a shorter initial pitch be-

comes desirable. To satisfy this requirement for picture-
or sound-negatives, it is common monufacturing proc-
tice to aim for a pitch value 0.2 percent shorter than
the positive stock onto which they will be printed. The
additional shrinkage that occurs during processing and
the aging that takes place before the release prints are
made then bring the pitch differential close to the
optimum and desired valve of 0.3 percent. Accordingly,
the pitch chosen for the negative stock is 0.1866 in.

Low-shrink negative film perforated to these dimen-
sions should not thereafter shrink appreciably more than
0.2 percent under normal use conditions, ond for a rea-
sonable life span, so that the optimum pitch differential
from the positive stock of 0.3:= 0.1 percent is main-
tained. (The film should be measured after equilibration
with air ot 70" F and 55 percent relative humidity or at
the conditions prevailing ot the fime of perforating.)

A3. The uniformity of pitch, hole size, and margin
{Dimensions B, C, D, and E) is on important variable
offecting steadiness. Variations in these dimensions,
from roll to roll, are of little significance compared to
variations from one perforation to the next within any
small group of consecutive perforations. As an ex-
ample, the uniformity of the margin is uniquely critical
for opfical printing. During the printing process, the
placement of the image on the film is usually with re-
spect to suceessive lateral pairs of perforations at one-
frame infervals. During subseq proj h ,
the portion of the image projected is usually located,
not by these perforations, but by the edge of the film.
The lateral steadiness of the projected image is there-
fore directly related to the frame-to-frame uniformity
of the margin.

AA4. Film described in this dard is used in

prints from 65mm described in USA Standard Dimen-
sions for 65mm Motion-Picture Film, KS-1870, PH22.118-
1967.

Note thot the 70mm film used with 65mm negative
differs in its dimensions from the two earlier films de-
scribed by USA Standard Dimensions for 70mm Unper-
forated and Perforated Film for Cameras Other Than
Motion-Picture Cameras, PH1.20-1963, Type | and Type
Il. The perforations of the related 70mm film have the
same size and pitch as those described by PH1.20-1963,
Type li, but the margin and distance between perfora-
tions are different. Consequently Dimension M is the
same in both 65mm KS-1870 and KS-1866 films and
also for 70mm film, perforated 65mm, KS-1870. The
increased space provided by a larger margin E is used
to make room for magnetic sound records.

Note that the image usually placed on this film is five
pitches high. The manufacture of the film is based on
this idea and best results accrue from using this format.

PH22.119-1967
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Screen Luminance and Viewing Conditions
for 16mm Review Rooms

1. Scope

This standard specifies the luminance (bright-
ness) level and quality of the projection screen
and the viewing conditions for 16mm review
rooms.

2. Definitions

2.1 The ts of screen lumi and
color of projection light are made with the pro-
jector in complete operation but with no film in
the aperture.

2.2 The measurement of stray light is made by
projecting onto the center of the screen an
image of an opaque fest object placed at the
center of the projector aperture, and projecting
onto the rest of the screen a simulated average
image. The stray light level on the screen is the
measured luminance in the sharply-focused
image of the opaque test object.

2.3 Theatrical projection, as used in this stand-
ard, describes one class of projection and view-
ing conditions under which prints previously
judged in the review room may ultimately be
shown in fulfillment of their major obijective.
Theatrical projection facilities are generally of a
semi-permanent nature wherein screen lumi-
nance due to stray light and ambient illumina-
tion is controllable at a low level; for example,
under 1.0 percent of screen luminance.

2.4 Auditorium projection, as used in this stand-
ard, describes a second class of projection and
viewing conditions under which prints previously
judged in the review room may ultimately be
shown in fulfillment of their major objectives. Au-
ditorium projection facilities may be temporary
or portable but are primarily distinguished by
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uncontrollable stray light and ambient illumina-
tion which may be found to produce stray light
luminance equal to 1 o 10 .percent of screen
luminance. Such conditions may be encountered
in classrooms, etc.

3. Luminance Level

3.1 The distribution of projection illumination
shall be symmetrical about the geometric center
of the screen.

3.2 The luminance at the center of the screen
shall be 16 = 2 footlamberts (55 = 7 nits), as
measured within the standard observing area
(defined in 6.1).

3.3 The luminance at o distance 5 percent of
the screen width from the side edges of the
screen, and on its horizontal axis, shall be
80 =+ 10 percent of the center luminance as pre-
scribed and measured in 3.2 above.

3.4 The maximum luminance for any point on
the screen measured from any point within the
standard viewing area shall be no greater than
18 footlamberts (62 nits).

4. Spectral Distribution

4.1 16mm prints are made for projection with
several colors of projector illuminant. (Appendix
AB)

4.2 The color quality of the projection light in
the review room should be adjusted as closely
as possible to that of the final print use.

4.3 When the intended illuminant cannot be
specified uniquely, it is possible as a compromise

to group the sources into two bands of color
quality, a low color temperature (3000°K to
4500°K) and a high color temperature band
(5000°K 1o 6500°K). (Appendix A8.2)

5. Stray Light

The standard review room shall be adjusted
so that luminance from stray light on the screen,
measured as described in 7.3, shall be no more
than 0.4 percent of the screen luminance at the
center of the screen.

6. Viewing Conditions

6.1 The standard observing ureo; within which
all observers shall be seated during use of the
facilities as a review room, shall be:

(1) Within the limits of 15 degrees on each
side of a perpendicular to the midpoint
of the screen as a center, in both the hori-
zontal and vertical planes.

(2) Within the limits of 3 = 1 picture heights
from the screen.

6.2 No stray light or illuminated area with o
lumindnce in excess of 1 footlambert (3.4 nits)
shall be visible from the standard observing
area.

6.3 Observers should have an accommodation
period of 5 minutes to the brightness level of
normal stray light in the review room.

7. Measurement

7.1 Screen luminance shall be measured with
a photometer having the spectral sensitivity of
a standard observer as specified by the Interna-
tional Commission on lllumination in 1924, The
acceptance angle of the photometer shall be 2°
nominal and shall be so used that it accepts
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light from a screen area no larger than a circle
whose diameter is 15 percent of the screen
height.

7.2 To determine the color quality of the re-
flected light from the screen, the projector shall
be operated in the normal manner, except that
there shall be no film in the gate. With the film
plane in focus on the screen surface, the color-
temperature meter or other measuring device
shall be placed so that it receives a representa-
tive sample of the reflected light returned by the
screen info the audience area.

7.3 Stray light shall be measured by compar-
ing the screen luminance with the luminance of
the image of an opaque test object placed in
the center of the projector aperture. The test
object preferably should have a diameter of
0.020 in. (5 percent of frame width) and should
not exceed 0.050 in. The balance of the pro-
jected beam is attenvated by any suitable neu-
tral density film that produces through the
normal projection system an average screen
luminance equal o 10 percent of the fuminance
of the screen as defined in 2.1. All sources of
illumination in the auditorium, such as exit and
aisle light, shall be used in their normal man-
ner while stray light is being measured.

NOTE 1: Because of limitations on the sensitivity of
some instruments, it may ot times be necessary to meas-
ure the color quality of the incident light and correct
the result by the selective reflection characteristics of
the screen.

NOTE 2: Color quality is preferably expressed in
terms of the CIE chromaficity coordinates x and y.

NOTE 3: As discussed in 2.3 and 2.4, 16mm prints
may be used under widely varying condifions of stray
light. For some purposes, it may be desirable to review
certain prints under higher levels of stray light 1o de-
termine whether they lend themselves to meaningtul use
under these viewing conditions.

Appendix

ond Viewing Conditi for 16mm Review Rooms, PH22.100-1967, but is

(This Appendix is not a port of USA Standard Screen L
included to focilitote its use.)

Al. Review Rooms

During the preporation of motion pictures, the pro-
ducer, the motion-picture film laboratory personnel, und

prints. The films are projected in a specialized theater
known as a review room. These installations are de-
signed to permit judgments of projected picture quality
and d inafions of the suitability and acceptobility

others examine the film many times from the
test shots through many stages to the final release

of release prints, daily and work prints, production
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tests, printer ond processing tests, etc. The rooms are
constructed to accommodate a small reviewing group
of usually 10-20 people. The actual picture size may
be small or large depending upon the spoce available,
but the viewing conditions are chosen to duplicate os
nearly os possible actual theater viewing from the most
desirable seating locations. All viewing conditions can
be precisely controlled, and it is generally practical in
review rooms to hold variables to a minimum toleronce.

A2. Normal Print

To provide interchangeability in motion-picture pro-
jection, it is desirable that print quality conform to that
of a normal print so that theaters can operate at known
projection conditions and will thereby be able to ex-
hibit projected pictures of good pictorial quality. It hos
not been possible to specify this normal print in terms
of its optical density and other objective meosurements
because of the difficulties of specifying artistic quality
in scientific terms. Accordingly, the normal print is de-
fined os that print which conveys the desired artistic
impression when projected under review room condi-
tions as described by this standard.

A3. image Luminance

Note that this standard specifies screen luminance
with the projector operating and no film in the aper-
ture. When films are projected, the average image
luminance is considerably below this leve! and approxi-
mates the conditions of 7.3 for measurement of stray
light.

A4. Review Room Screens

Commercial screens are seldom perfectly diffusing
and may be obtoined with considerable directional re-
flectivity. Even commerciol matte screens show some
limited specular reflection, which alters the luminance
distribution pattern for observers seated away from the
screen axis. The effect of such directivity is to increase
the luminance of those portions of the screen nearest
the observer, de:regse the luminance of those portions
furthest from the observer, and displace the area of
maximum luminance. Some screens show this effect to
such a degree that the <onditions of Sections 3.1, 3.2,
3.3, and 6.1 cannot be met simultoneously. Although
specular screens can be satisfactorily used in a theater
designed for their characteristics, they are not recom-
mended for review rooms.

AS5. Theatrical Projection

Standards for theater screen luminance, such as USA
Standard Screen Luminance for indoor Theaters, PH22.-
1241961, are intended to reproduce for the theater
audience the same orfistic impression given in the re-
view room. It is anticipated that there will be only one
review room condition, but that there may be several
theater conditions, providing as nearly as possible
identical pictorial impressions under such widely differ-
ent viewing conditions existing in indoor theaters, audi-
toriums, classrooms, stores, offices, etc.

Poge 3 of 4 pages

A6, Prints for High Ambient Light Viewing

When stray light levels ore high, there is very little
that can be accomplished in preparing the print to com-
pensate. Proper provision for such usage patterns must
be made in the original picture planning, direction,
and cinemotogrophy, and usually implies @ restriction
on subject matter,

A7. Meter Acceptance Angle

The maximum permissible acceptance angle of the
luminance photometer depends upon the instrument de-
sign and method of use, the size of the screen, and
other foctors. Suitable baffling against external sources
and for control of internal reflections is essential. The
acceptance angle of a suitable instrument must be such
that a reduction in this angle {followed by necessary re-
calibration) does not change the magnitude of any
reading specified in Section 2 by more than = 5 per-
cent. The limiting conditions for the reliable use of such
meters should be included in the facturer’s specifi-
cations.

A8. Color Quality

AB8.1 Projected Pictures: It hos been observed that
the range in color quality of prints made for one source
and projected with another can be greater than thot to
which a normol audience will acc date readily.
The color quality of projected pictures is influenced by
a number of factors including (1) color quolity of the
projection light source, (2) color balance of the film
print, (3) selective color tr ion of the proj
optics, (4) selective color reflection of the projection
screen, and (5) color quality of the surround in the pro-
jection area (and other factors influencing observer ac-
commodation). Although all of these ore importont, in
practice the control of these factors is divided among
several responsibilities. The color quality of the projec-
tion light source is determined at the time of installing
the projection facility on the basis of required light
output, convenience, and other factors. The selective
performance of the lens and screen is established by
their manufacturers. The color print is usually matched
1o the color quality of the intended projection source
as specified on the print order, but even this correction
may be limited by the voriation in dye absorption from
sources that are visually equivalent but spectrophoto-
metricolly different.

A8.2 Projection Sources: The following sources are
in commercial use for projection of 16mm prints:

Approximate Approximate
Color Chramaticity
Temperature X y
Low Temperature Band
Incandescent bulb 3280°K 0.42 0.40
Modified carbon arc 4450°K 0.36 037

High Temperaiure Band

High-intensity carbon arc 5400°K 0.34 036
Xenon arc bulb 6200°K 032 032

PH22.100-1967

It is recommended that the review room projection
light source be matched in color quality to that intended
as the exhibition source for the print. When this source
cannot be uniquely specified, it is current practice to
consider the twa color temperature bands as indicoted
above and prepare the print for one of these. It has
been abserved that a print may be acceptable if pro-
jected within the band for which it was balanced, but
usually it is unacceptable over the full range of sources.

A8.3 Correction of Source: When color quality of
the source is modified by the use of filters to more
closely opproximate the desired value, care must be
taken that filters are not inserted between the film ond
the projection screen, unless they are especially designed
to hove no degrading effect upon the image-forming
quality of the projection system,

A8.4 Choice of Surround: The surround for both
review rooms and final projection areas should present
an essentially neutral color balonce 1o the observers
seated in the standord observing area, with no signifi-
cant creas of selective color reflection within 30° of
the projected picture (measuring the included angle
from the area in question lo the centerline of the
screen).

Paoge 4 of & puges

A9. Stray Light

Stray light, os defined in 2.2, includes non-image-
forming light, such as lens flare, re-reflected projection
light, ambient light, etc. Since the factors responsible
tor such stray light do not change unexpectedly, it will
vsually be sufficient to make stray light measurements
at intervals. The two measurement procedures recom-
mended for securing the proper screen image are as
follows: (1) Prepore a test film with an average light
transmission of 10 percent, having in the center of each
frome a block, circulor test object of density 3.0 or
greater; or (2} Mount in the projector on opaque heat-
resisting disk os o test object, locating it ot the center
of the aperture, between the operture plane and the
projection lens and within Yy in. or less of the film plane;
simultaneously project a film which has been printed to
give a uniform transmission of 10 percent (or by other
neutral meons aftenvate the light in the picture aper-
ture to 10 percent of its operating value).

A10. Conversion of Units

Screen luminance in the U.S. is customarily measured
in footlamberts, although in inter | usage, the nit
is the preferred unit. One nit = 0.2919 footlamberts;
1 footlambert == 3.426 nits,

PH22.100-1967
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Motion-Picture Safety Film

1. Scope

This standard defines and specifies safety film
for motion-picture use.

* 2. Definition

The term “safety film” as used in this standard
includes all perforated film used in the motion-
picture industry. Specifically included are lead-
ers, including unperforated leaders; sensitized
stock based on the silver halide, dye transfer,
vesicular, or other image-producing systems;
raw and processed stock, and magnetically
coated perforated film.

3. Specification

3.1 “Safety film,” as applied to the motion-
picture industry, shall comply with USA Standard
Specifications for Safety Photographic Film,
PH1.25-1965.

3.2 All films intended for the motion-picture in-
dustry shall be manufactured in compliance with
PH1.25-1965.

3.3 Only sofety fitm shall be made available
for and used in 16mm and 8mm motion-picture
cameras and projectors.

NOTE 1: 35mm nitrate motion-picture film is no
longer manufactured in the U.S. However, there are
existing nitrate films still in use or in storage and there
are others existing or of future manufacture which may
be imported. There is no intent in this standard to limit
the use of such 35mm nitrate films, but by designating
them as “non dard” it is intended to emphasize that
the hazard involved in their hondling requires the ob-
servance of cdequate precautions and safeguards. (See
“Standards of the Nationol Board of Fire Underwriters
for Storage and Handling of Cellulose Nitrate Motion
Picture Film as R ded by the National Fire Pro-
tection Association,” NBFU Pamphlet No. 40, 1962.)

NOTE 2: Because of its ottendont fire hazards, nitrate
film has never been manufactured in the U.S. in 16mm
and 8mm widths since these are traditionally for ama-
teur and nontheatrical use. However, small quantities
of nitrate film may be in existence as a resvit of foreign
import or from slitting operations of certain intermediate
laboratory processing films. The purpose of Par. 3.3 is
therefore fo classify and designate as nonstandard the
handling or use of all such film.

Appendix

(This Appendix is not @ port of USA Standard Specifications for Motion-Picture Safety Film, PH22.3)-1967, but is included to facilitate its use.)

Al. Video magnetic tape, cudio magnetic tape, digital
magnetic tape, ond other magnetic tapes such as those

for instrument use are not included in this standerd.

A2. USA Standard PH1.25-1965 includes in the nitrogen
analysis not only the support film but also the emulsion
ond ony other applied ing or tr such as
protective lacquers,
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Printed Area in Super 8

Optical Reduction Printing on 16mm Motion-Picture Film

1. Scope

This standard specifies the location and size
of the super 8 printed piclure area for nega-
tive/positive and reversal optical reduction-
printing operations onto 16mm motion-picture
film perforated super 8, 2R-1667 or 2R-1664
(1-4).

2. Dimensions

2.1 The dimensions shall be as given in the
figure and table.

2.2 Two images may be printed on this film.
The image on the left side, not shown in the
figure, is symmetrical to that shown. The dimen-
sions for that image, however, should be taken
from the opposite edge of the film.

NOTE 1: The approximate reduction ratio of prints
made from 16mm negafives or reversal originals is
1.8:1. The correct reduction ratio is controlled by Di-
mensions A and C.

REFERENCE — o]
E€DGE 0

aaldnn

Dimensions Inches Millimeters
A 0.282 min 7.6 min

-+ 0.000 + 0.00

B 0.166 T 0.003 422 7 0.08

C 0.058 max 1.47 max

H 0.060 = 0.002 1.52 += 0.05

NOTE 2: The aperture comers may be rounded with
a radius of 0.005 in. (0.13mm) or less.

Appendix

(This Appendix is not a part of USA Standard Location of Printed Areo in Super B Opfical Redudion Printing an 16mm Motion-Picture Film,

PH22.153-1967, but is included 10 focilitate its vse.)

Al. In the use of super 8 film, the same perforation is
used to position the film (minus two [—2] from the
perforation adjacent to the imoge) at the operiure.
This was infentionally developed to improve steadiness
through cancellation of perforation variables. A motion-
picture processing laboratory should take this factor
into account in the preparation of release prints. Per-
tinent information is given in Proposed USA Standard

Specifications for Camera Usage of Super 8 Motion-
Picture Film Perforated 1R-1667, PH22.156, and USA
Standard Specifications for Projector Usage of Super 8
Motion-Picture Film, PH22.155-1967.

A2. If on optical sound recor;:l is to be included in a
print, Dimension A should be limited to prevent intru-
sion into the sound record area.



