ing methods, which will lead to the for-
mation of images conveying a large
quantity of information.

To solve successfully the problems to
be undertaken in the coming five-year
plan and to ensure the technical progress

of all branches of the motion-picture
industry, the NIKFI will greatly increase
the quality and efficiency of the investi-
gations and developments it carries out,
improve the organization and co-ordina-
tion of the scientific-research and ex-
perimental-construction work under-

taken by the Institute and its branches,
the construction bureau and the cine-
matographic establishments, and strive
for a further increase in the part played
by the Institute as the leading organiza-
tion in the field of ciné techniques and
the ciné photo industry.

standards and recommended practices

Proposed American Standards

Two Proposed American Standards are published here for a
trial period and public review. Comments should be addressed
to Alex E. Alden, Staff Engineer, at Society Headquarters
prior to May 20. These proposals are currently under review
by ASA Sectional Committee PH22; consequently, all com-
ments received through this publication will be resolved by
that committee prior to further processing.

The proposals, PH22.11, Dimensions for 16mm Motion-
Picture Projection Reels (200- to 2,000-ft capacity) and PH22.-
73, Dimensions for 35mm Motion-Picture Film, Perforated
32mm, 2R-2994, are proposed revisions of existing standards.
PH22.73 is, in fact, a complete reaffirmation of the technical
information differing from its previous version only in an
editorial manner to facilitate its use. PH22.11, however, has
been expanded to specify reels up to 2,000-ft capacity and, in
some cases, dimensions have been modified. It is recommended
that this proposal be reviewed carefully.—A4.E.4.

International Standardization

The International Organization for Standardization (ISO),
whose activities in the field of cinematography were described

in the January 1962 Journal (pp. 32-37), adopted three rec-
ommendations which are published here for the general in-
formation of the SMPTE membership.

Recommendation R 358, Maximum Aspect Ratio of Projector
Aperture for Projection of 35mm Nonanamorphotic Motion-
Picture Films, does not parallel any American Standard, al-
though the practice described is generally followed within the
United States; Germany, Japan and New Zealand opposed
approval of this recommendation.

Recommendation R 359, Projected Image Area for 16mm
Film, not approved by France, is in general agreement with
the equivalent American Standard PH?22.8-1957. Recom-
mendation R 360, Location of Recording Heads for Four Mag-
netic Sound Records on 35mm Film, is in full agreement with
the similar American Standard PH22.108-1958 and was ap-
proved by the following ISO Member Bodies: Belgium, Brazil,
Canada, Chile, Czechoslovakia, France, Germany, Italy,
Japan, Netherlands, New Zealand, Rumania, Sweden, United
Kingdom, USA and USSR.

The members’ attention is directed to the fact that only the
technical content of the recommendations is published here.
Copies of the complete documents are available from the
American Standards Association, 10 East 40th Street, New
York, N.Y. 10016.—A4.E.A.
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Proposed American Standard Dimensions for

16mm Motion-Picture Projection Reels
(200- to 2,000-Ft Capacity)

PH22.11

Revision of
PH22.11-1953

1. Scope
This standard specifies the dimensions for

16mm motion-picture projection reels having
capacities from 200 to 2,000 ft of film inclusive.

-

Page 1 of 4 pages

2. Dimensions

The dimensions shall be as specified in Fig. 1
and Tables 1, 2, and 3.

[ G={—AT PERIPHERY

[-AT CORE
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ENLARGED VIEW OF HOLE
FRONT FLANGE NN PLAN VIEW

ENLARGED VIEW OF HOLE ™
REAR FLANSE N

Fig. 1. Figure shows plan view and cross section of reel.
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"Table 1
400 Series"
Capacity Dimensions Inches Millimeters
200 ft + 0.031 + 079
(60 m) A 5000 _ 5,000 12700 _ 0,00
B 1.750 == 0.250 4445 = 635
Lateral runout 0.057 max 1.45 max
400 ft 40031 + 079
(120 m) A 7.000 __ 000 17780 _ 500
-+ 0.000 4- 0,00
8 2500 _ o075 B30 _ 1905
Lateral runout 0.080 max 203 max
Table 2
2000 Series"”
Capacity Dimensions Inches Millimeters
800 40031 4079
240 m) A 10500 _ 5,000 26870 _ 4,00
+ 0.000 + 0.00
B 4875 T o oae 123.83 _ o 5q
Lateral runout 0.120 maox 305 mox
1200 # + 0.000 -+ 0.00
(360 m) A 12.500_0..'25 3".15_3.17
+ 0.000 +0.00
8 48757 oe 128887 oL
Lateral runout 0.140 max 3.56 max
1600 ft + 0.250 4635
(480 m) A 13.750 _ 0,000 35560 _ 0,00
4 0.000 +0.00
8 48757 oo 123837 oo
Lateral runout 0.160 max 406 max
2000 ft +0.03 4079
(600 m) A 15000 _ 4,000 38179 __ 000
4 0.000 4 0.00
B 487157 o 12383 7 o
Lateral runout 0.171 max 434 mox

PH22.11-NOT APPROVED
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Table 3
Dimensions Common fo Both Series
Dimensions Inches Millimeters
C  Total thickness (including flared, rolled,

or beveled edges, if any) 0.962 max 24.43 max
D  Spindle hole diameter 0.319 i ggg; 8.10 i gg
E Di L flanges at spindle holes 0.660 = 0.015 16.76 = 0.38
F At core 0.660 = 0.010 16.76 = 0.25
G Atperiphery 0es0 T 0003 16761 00
H  Side of square spindle hole 0w =500 g0 0%
J Over-all thickness at spindle holes 0790 mox 2007 max
T Flange thich {odj 1o spindle holes) 0.066 max 168 max
0.027 min 0.69 min

U Keyway depth 0.312 = 0.016 7.92 = 0.41
. + 0.005 + 033
V  Keyway width 0125 0.000 318 ° 0.00
Flange and core concentricity =+ 0.031 =+ 0.79

NOTES: 5. K spring fingers are used to engage the edges of

1. The metric valves in the tables of dimensions are
converted from the inch values in accordance with con-
verson principles outlined in American Stondord Prac-
tice for inch-Millimeter Conversion for Industrial Use,
B48.1-1933 (Reaffirmed 1947).

2. The outer surfaces of the flanges shall be fiat out
to a diameter of at least 1.250 in. (31.75mm). Dimen-
sion J is the thickness of the reel over the area de-
scribed by this diameter.

3. Rivets or other fastening members shall not extend
beyond the outside surfaces of the flonges more thon
34 in. (0.79mm) and shall not extend beyond the over-
all thich indicated by Di jon C.

4. Except at embossings, rolled edges, and rounded
corners, the limits shown here shall not be exceeded at
the periphery of the flonges, nor ot any other distance
from the center of the reel.

the film, Dimension F shall be measured between the
fingers when they are pressed outward to the limit of
their operating range.

8. The eccentricity of the fianges and core with re-
spect to the spindle hole axis shall not exceed the total
radivs variation (total indi ding) shown in Table
3 procedures. Other deformations result from poor con-
struction. A reel that meets this stondard must pass the
following test:

Make three posts that are placed 120° aport and
constructed so they support @ short length of the rim
of the reel for a distance of Vs in. radially. Apply o
lood of V2 pound over a central area not greater than
1% in. in diometer. Measure the vertical location of
this area with o dial indicator. Add 1 pound and meas-
ure again. Repeat the process on the other flange. The
additional deflection caused by the 1 pound weight
over that given by the V2 pound weight should be less
than 0.035 in.
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Appendix

(This Appendix is not a port of Proposed Americon Stondord Dimensions for 1émm Motion-Picture Projection Reels (200- to 2,000-Ft

Capocity), PH22.11, but is induded to facilitate its wse.)

A1, While some users prefer a square hole in both
flonges for loboratory work, it is recommended that
they obtoin such reels on special order. If both flanges
have square holes, and if the respective sides of the
squares are parallel, the reel will not be suitable for
use on some projector spindles. This is true if the spindle
has a shoulder thot a flange must touch in order to
supply lateral positioning for the reel. This objection
does not apply if the two squares are oriented so their
respeciive sides are at an angle.

For regular projection, however, a reel with a round
hole in one flange is generally preferred. When this
hole is present, the projectionist can fell ot o glance
whether or not the film needs rewinding. Furthermore,
this type of reel helps the projectionist place the film
correctly on the projector and thread it so that the pic-
ture is properly oriented with respect 1o the right and
left sides.

A2. Nominal valves for Dimensions E, F, and G were
chosen to provide loteral clearance for the film, which
itself has a maximum width of 0.630 in. However, a
channe! of the indicated width is narrow enough so thot
the film cannot wander laterally too much as it is
wound. If the channel is too wide, it is likely to cause

loose winding of the film with Y

A3. The opening in the corner of the square hole, to
which Dimensions U and V apply, is provided to fit the
spindles of 35mm rewinds, which are used in some
laboratories.

A4. Minimum and maximum values for Dimension T,
the thickness of the flanges, were chosen to permit
the use of various materials.

AS. The outside di of the flanges was made as
large as permitted by past practice in the design of
projectors, containers for reels, rewinds, and similor
equipment. This was done so that the values of B could
be made as great os possible. As a result, there is less
variation throughout the projection of a roll in the ten-
sion to which the film is subjected by the take-up mech-
anism. This is especially true if a constant-torque device
is used,

A6, Film tension in a projector should be kept low 1o
avoid perforation domage. In order to maintain low
tension, it is necessary to keep the ratio of core diame-
ter (Dimension B) to flange diameter (Dimension A) as
large as possible. Rather widely separated fimits for
core diameter are allowed in the valves given in the
tables in some cases. While these are not intended to
be facturing tolerances, they describe currently

large rolls.

At the core, the tolerances opplied to Dimension F
are least because it is possible to control the separation
faidy easily in that zone. At the region near the holes
for the spindles, these tolerances are set somewhat
larger to allow for slight buckling of the flanges be-
tween the core and the holes. At the periphery, the
toleronces ore still greoter because it is difficult to
maintoin the distance with accuracy.

available reels that give safisfactory performance. In
the design of new large reels, it is recommended that
the paper listed as Reference 2 below be consulted.

REFERENCES:

1. C.F. Vilbrandt, “The projection life of 16mm film,”
Jour. SMPE, 48: 521-542, June 1947.

2. J. §. Chandler, “Projecting 16mm film with large
reels,” Jour. SMPTE, 65: 320-327, May 1956.

PH22.11—-NOT APPROVED

PH22.11—-NOT APPROVED
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Proposed American Standard Dimensions for

PH22.73

35mm Motion-Picture Film, Revsion of

Perforated 32mm, 2R-2994

PH22.73-1958

1. Scope

This standard specifies the cutting and per-
forating dimensions for 35mm motion-picture
film having two rows of 16m type perforations,
one row near each edge of the 35mm film and
a perforation pitch of 0.2994 in..

2. Dimensions

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

2.2 These dimensions pertain to a safety film
as defined in Appendix A5.

2.3 These dimensions apply to material immedi-
ately after cuiting and perforating.

2.4 Dimension L represents the length of any
100 consecutive perforation pitch intervals.

Page 1 of 3 pages

Dimensions Inches Millimeters
A Film width 1.377 = 0.001 3498 +0.03
] Perforation pitch 0.2994 = 0.0005 7.605 = 0.013
C Perforation width 0.0720 =+~ 0.0004 1.829 = 0,010
D Perforation height 0.0500 =+ 0.0004 1.270 *= 0.010
E Edge to perforation 0096 == 0.002 244 =005
F Width between perforations 1.041 = 0.002 26.44 +0.05
G Perforation 0.001 max 0.03 max
L 100 consecufive perforation pitch intervals 2994 =*0.03 7605 +0.38
R Radius of perforation fillet 0.010 =+ 0.001 025 +0.03

NOTE 1: The title of this standard was established by
the application of o ! system developed for
all film dimension standards: Each title 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 or 4R), depending upon

which is the significant foctor, and the perforation pitch
without the decimal point.
NOTE 2: The metric vaives in the table of dimensions

are converted from the inch volues in accordance with
conversion principles outlined in Americon Standoard

‘Practice for Inch-Millimeter Conversion for Industrial

Use, B48.1-1933 (Reaffirmed 1947).

Page 2 of 3 puges

Appendix

{This Appendix is not a part of Proposed American Standard Dimensions for 35mm Motion-Picture Film, Perforated 32mm, 2R-2994, PH22.73,

but is included to facilitate its use.)

A1. 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-
fomhon The pund\es and dies themselves are made
to es Jerably lter than those given, but
since film is a plastic material the dimensions of the slit
and perforated film stock never agree exactly with the
dimensions of the slitters, punches ond 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 generally uniform through

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 inifial pitch
becomes desirable. To satisfy this requirement for pic-
ture- or d-negatives, it is f ing
practice 1o aim for a pitch valve 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 bnng the pitch differential close- to the

a roll.

A2. It will be noted that among the various standards
for slitting and perforating film stock there are often
two standards which seem much alike in wording. The
difference lies in the longitudinal pitch which is either
0.2994 in. or 0.3000 in. In general, the longer pitch is
for print stock ond 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 continuously over
a cylindricol surface ot 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, (3) the film
shrinkage and the rate at which shrinkage occurs.

Maximum steadiness 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 o 40-tooth 32mm
sprocket (circumference of about 12 in.) with film 0.0055
1o 0.0065 in. thick, the optimum pitch differential is 0.3
percent. The use of the |deol pitch differentiol for the

gative would minimi: ppage b the positive
stock and negative during the printing operation, thus
reducing the amount of blurring and jumping of hori-
zontal tines in the picture or sound imoge. (This error is
fobediﬂerenﬁa'edfmmﬂnpnnpcousedbynonum-
formity of Dii ion B.)

Experience has shown that the average pitch of the
negative can vory == 0.1 percent from the ideal pitch,
which is 0.3 percent shorter than the pasitive stock, with-
out blurring of picture and sound image being easily
detected.

P and desired value of 0.3 percent. Accordingly,
the pitch chosen for the negative stock is 0.2994 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
reasonable life span, so that the optimum pitch differ-
ential from the positive stock of 0.3 == 0.1 percent is
maintained. (The film should be measured after equili-
bration with air at 70 F and 55 percent relative humidity
or at the condifions prevailing at the time of per-
forafing.)

A3. The uniformity of pitch, hole size, and margin
(Dnmenslons B C, D, and E) is an mpommt variable

i Variations in these di ions, from
roll to roll, are of litlle significance compared to varia-
tions from one sprocket hole to the next. Actually it is
the maximum variafion from one sprocket hole to the
next within any small group of consecutive perforations
that is importont.

A4, This kind of film is made on 35mm stock so that it
may be processed on 35mm sprocketless developing
machines. i is designed for use in intermediate stages
in the making of 16mm prints. This standard is based on
the valves adapted to “low-shrink” film base since
nearly all films now manufactured in the U.S. meet the
definition noted below.

For the purpose of choice of width, low-shrinkage film
base is film base which when coated with emulsion and
any other normal ing perf d, kept
in the f ’s normal ial packings for
six months at 65 to 75 F, exposed, processed and stored
exposed to air for a period not 1o exceed 30 days at
65 to 75 F and 50 1o 60 percent relative humidity, and
measured under like conditions of temperature and
humidity, shall have shrunk not more than 0.2 percent
from its original dimension ot the time of perforating.

PH22.73-NOT APPROVED
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This definition of low-shrinkage film stock has been
found by experience to be useful as a guide to film
manufacturers in slitting their stock. Departure from
this definition shall not be cause for rejection of the stock.
Note that this definition of shrinkage differs from the
criterion applying to the choice of longitudinal pitch,
where greater periods of time are involved and where
short-time tests can be deceptive.

Allowance has been made in arriving at these values
for the dency of film fo expand when ex-
posed 1o high relative humidity. Allowance should be

Poge 3 of 3 pages

made for this factor in equipment design and in no case
should 16mm equip fail to acc date a film of
0.630-in. width.

AS. It should be noted that it has been o firm policy of
film manufacturers in the U.S. to coat film of 8mm ond
16mm width on safety base (see American Standard
Specifications for Safety Photographic Film, PH1.25-
1956, Reaffirmed 1962). Films of larger size which ulti-
mately become 8mm and 16mm are naturally covered
by the same concept.

ISO Recommendation R 358 December 1963

PH22.73-NOT APPROVED

CINEMATOGRAPHY

MAXIMUM ASPECT RATIO OF PROJECTOR APERTURE
FOR PROJECTION OF 35 mm NON-ANAMORPHOTIC
MOTION-PICTURE FILMS

1. SCOPE

11 This ISO Recommendation specifies the maximum aspect ratio for projector apertures
for the projecti i from 35 mm film with normal
format images (camera image 22 mm X 16 mm, 0.866 in X 0.629 in).

12 The position of the projector aperture relative to the image printed on the film is also
specified.

13 This ISOR dation excludes photic techniq

of gﬂiuﬁ!- P

2. MAXIMUM ASPECT RATIO

The maximum aspect ratio of the projector aperture should be 1.85/1 (see note below).
Nore. — This ratio wifl represent the proportions of the picture on the screen only when projection is at right
angles to the screen.

3. POSITION OF PROJECTOR APERTURE

For all wide-screen aspect ratios up to the maximum of 1.85/1, the edge of the projector aperture
which corresponds to the upper edge of the picture as seen on the screen should be 1.7 mm
(0.067 in) from the edge of the normal format image printed on the film.
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1SO Recommendation R 359 ‘December 1963

ISO Recommendation R 360 December 1963

CINEMATOGRAPHY

PROJECTED IMAGE AREA FOR 16 mm FILM

The projected image area should be in d with the provisions specified hereafter.
[—\/\N “
- Ob—kremce Ige
L
o 0|
Direction of travel
o ﬂmxwmmwe
towards the iens d
O O
|
E
F
Dimssusions MBlimetres Inches
[ [}
B 726 _Qx | 0286 _0g0s
+01 +0.004
E 31 0 0122 Vg
0 0
F 128 _9, 0504 _ o0y
R 0.5 max. 0.02 max.

The angle between the vertical edges of the aperture and the edges of normally positioned film
should be 0° + 15°.
The angle between the horizontal edges of the aperture and the edges of normally positioned film
should be 90° 4 15°.

Nores

1. Dimensions B and R apply to the size of the projected area of the image; corresponding
dimensions of the projector aperture are actually slightly smafler. The difference depends
upon the lens used and the space provided between the surface of the emulsion and that of
the aperture in order to avoid scratching. This space should be kept as small as possible so
that the image of the edges of the aperture will be relatively sharp.

2. The projector aperture g My is 1 db the film and the light source in order to
assure the maximum protection from heat; in certain cases, however, an opposite arrangement
can be adopted.

3. The dimensions E and F are so chosen as to center the image on film which is slightly shrunk
at the time it is projected, which conforms with normal operating conditions.

CINEMATOGRAPHY

LOCATION OF RECORDING HEADS
FOR FOUR MAGNETIC SOUND RECORDS ON 35 mm FILM

1. SCOPE

11 This ISO Recommendation specifies the location and dimensions of the magnetic sound
ding heads for ding four magnetic sound ds on 35 mm motion-picture films.

12 This ISO Recommendation relates the pi. of the magneti ing on the film to the
direction of film travel.

2. DIMENSIONS
The dimensions are as specified in the figure and the table.

Recording heads in line

8 PC.L | The long chain lines shown are the
{  mechonical center lines of the pole
_’l tips of the recording

=
+1I>
A=
—>§

Direction of trave!

(Base down)
Dimensions Mitimetres Inches
38 t g.l 0150 + g.w‘

7.9 toos 0.314 + 0.002
.4+ 005 0.250 -+ 0.002
128 +005 0.500 4 0.002
192 +00s 0.750 -+ 0.002

Mo aw M
o
>

Note. — The millimetre and inch dimensi practice though the positions of the outer
tracks differ slightly in the two systems. The advantages of round numbers in both systems justify
the differences.

3. MAGNETIC COATING

With the direction of the film travel shown in the figure, the magnetic coating is on the upper
face of the film base.




