
 
 
 
 
 
 

 
The attached SMPTE Engineering Document has been declared 

“Stable” by the controlling Technology Committee. 
 

 
 The SMPTE Operations Manual for Standards states: 
 

A document should be stabilized if it is believed to be substantially correct, 
does not contain harmful or misleading recommendations, may still be 
relevant to equipment or practices in use, is stable, but does not represent 
current technology, and need not be subject to future reviews. 
 
A Stable document shall still be made available and offered for sale by the 
Society, but it shall be prefaced by a cover page explaining its current status. 
 
At any time, a Technology Committee may revise, amend, or otherwise 
initiate a new Project on a Stable document. 

 
A Stable document is “In Force”, and not deprecated or withdrawn. 
 
 

* * * * * * * * * * 
 
Note: 
 
SMPTE “Stable” documents were previously described as “Archived” and the 
attached document may be marked as “Archived”.  The status of a SMPTE document 
described as “Archived” is exactly as described above for a “Stable” document. 
 
Stable documents may not adhere to the latest style and format of SMPTE 
documents, or to current usage of normative language.  Suitable care should be 
taken in interpretation. 
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1  Scope  
 
1.1 This standard specifies the dimensions of the camera aperture image and its relative position to the 
reference edge and the perforations of 16-mm motion-picture film. The location of the perforations is based on 
dimensions given in SMPTE 109.  
 
1.2 This standard also specifies the position of the emulsion and the frame rate for 16-mm motion-picture film 
perforated one or two edges.  
 
2  Film position  
 
Except for special processes, the emulsion shall be toward the camera lens.  
 
3  Dimensions  
 
3.1 The dimensions shall be as given in figure 1 and table 1 and shall apply to measurements of the aperture 
image as formed on freshly exposed and processed film.  
 
3.2 The angle between the vertical and horizontal edges of the aperture image shall be 90° ± ½° to each other.  
 
4  Frame rate  
 
4.1 The standard frame rate for motion-picture photography is 24 frames per second. However, it is 
recognized that nonstandard frame rates are sometimes used for specific applications. For example: 24, 25, 
or 30 frames per second may be used for motion pictures intended for television; higher or lower frame rates 
may be used for special effects and analysis; and nonstandard rates may be used for special motion-picture 
systems. The use of nonstandard frame rates requires notification and agreement of all parties concerned 
with the use of the particular film.  
 
NOTES 
 
1 Dimension B, vertical height of aperture, must be maintained in order to ensure a real (unexposed) frameline in the 
projector. Close control of the tolerances given for dimension B is necessary to enable dimensions F and H to be held 
within satisfactory limits. These are the distances from the lower edge of the perforation to the horizontal edges of the 
framelines. Dimensions F and H represent the maximum conditions which can be tolerated due to misalignment of the 
horizontal centerline of the aperture opening and the optical centerline of the photographic lens. Dimensions B, F, G, and 
H shall be measured to lines that are at right angles to the reference edge of the film and through a point where the radius 
(dimension R) is tangent to the horizontal framelines (see figure 1).  
 
2 The centerlines of the aperture image are normally on the optical center of the camera. The optical axis of the camera is 
defined as the mechanical axis or centerline of the sleeve or other device for holding the camera lens. Except for 
manufacturing tolerances, it coincides with the optical axis of the lens.  
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3 Dimension J shows the limits by which the frameline may be out of square with the reference edge of the film, but, at all 
times, this should be confined within the area designated by dimension G.  
 
 

 
 

Figure 1 – Camera aperture image 
 
 

Table 1 – Specifications 
 

Dimensions1 Inches Millimeters 
A 0.404     nom 10.26     nom 

B 0.295 +  0.004 
–  0.003 7.49 +  0.10 

–  0.07 
D 0.116     max 2.95     max 
E 0.512     min 13.00     min 
F 0.018     min 0.46     min 

G 0.001 
0.008 

    min 
    max 

0.03 
0.20 

    min 
    max 

H 0.032     max 0.81     max 
J  ±  1/2°   ±  1/2° 
R 0.015     max 0.38     max 

     1See notes. 
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Annex A (informative)  
Additional data  
 
A.1 If the aperture plate is not in the plane of the emulsion, the physical dimensions of the aperture in the camera will be 
slightly different from the dimensions given in figure 1. The exact amount of this difference will depend upon the f-number 
and focal length of the camera lenses used and upon the distance between the emulsion and the physical aperture. This 
separation should be no greater than is necessary to prevent scratching of the film.  
 
A.2 It is the intent of this standard to provide a camera image such that the exposed area will always be larger than the 
area of the projector aperture. This standard meets this objective without causing double exposure of the area between 
frames.  
 
A.3 Dimension G, the distance between adjacent framelines, has been limited carefully so as to make it possible to keep 
both framelines masked simultaneously by the projector aperture. In addition, dimensions F and H have been established 
to limit the distance that any part of the frameline can depart from the bottom edge of the perforations. This is to minimize 
the necessity for frequent adjustment of the framing device on the projector.  
 
A.4 The pull-down claw is located at the plus-3 perforation (see figure 1) with respect to the projector or camera aperture. 
The reason for selecting the plus-3 perforation for positioning is to obtain the positioning perforation as close as possible 
to the image being photographed, yet not so close as to interfere with the optical system and gate structure.  
 
 
 
 
Annex B (informative)  
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