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standards and recommended practices

The fourth standard, PH22.15-1964, Specifications for
Camera Usage of 16mm Motion-Picture Film. Perforated

Approved American Standards

{ the previous issue modified editorially

The relationship between sound and

is a revision o

One Edge,

Published here for your information arc four American
Standards approved on December 2, 1964 by the American

Standards Association.

to facilitate its use.

picture with magnetic recording was added.

Inasmuch as compliance with American Standards is
purely voluntary, these standards will become truly effective

Two of the standards are dimension standards for 16mm

s for 16mm

Motion-Picture I'ilm, 2R-3000, and PH22.12-1964, Dimen-

sions for 16mm Motion-Picture Film, 1R-3000.

imension

motion-picture films: PH22.5-1964, D

if very broad publicity is given to their existence. The ASA

and the SMPTE would appreciate any personal influence to

These are

-

promote the use of these standards where such action is ap-
propriate and proper. Copies of the standards may be ob-

1r previous

from thei

ing

{ existing standards differ

versions only in an editorial manner.

revisions o

tained for a nominal fee {rom thc American Standards As-

The third standard, PH22.138-1964, Dimensions for 35mm
Motion-Picture Film, Perforated 32mm, 2R-3000, is a new

standard.

10 Last 40th Street, New York City, 10016. —

sociation,
A.E. A.
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Appendix

(This Appendix is not o part of American Standord Dimensions for 16mm Mation-Picture Film, 2R-3000, PH22.5.1984, but is included 1o

facilitate its use.)

A1l. The dimensions given in this stondard represent the
practice of film monufacturers in that the dimensions
and tolerances are for film stock immediately ofier per-
forotion. The punches and dies themselves are made
to tolerances censiderably smaller than those given,
but since film is a plastic material the dimensions of the
slit and perforated film stock never agree exacily with
the dimensions of the slitters, punches and dies. Film
can shrink or swell dve to loss or gain in moisture con-
tent or can shrink due to loss of solvent, These ch

processing and aging. Current film bases shrink less than
the earlier ones and hence o shorter initial pitch be-
comes desirable. To sotisfy this requirement for picture-
or sound-negatives, it is common manvfacturing prac-
tice to aim for a pitch value 0.2 percent shorter than
the pasitive stock onto which they will be printed. The
additional shrinkoge that occurs during processing and
the oging that takes place before the release prints are
made then bring the pitch differential close to the

i and desired value of 0.3 percent. Accordingly,

invariably result in changes in the dimensions during
the life of the film. The change is generally uvniform
throughout 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 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 prinfer to
be used. Where step-printers are uvsed, and the film is
stationary when exposed, the choice of pitch is not
strictly limited. Where the film moves continuously over
a cylindrical surface ot time of printing (sprocket-type
printer), there are three mojor considerations involved
in choosing the pitch. These considerafions 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 negatfive stock is some-
what shorter in pitch thon the positive stock in the ap-
proximate proportion of the thickness of the film to the
radivs of curvature. For printing on a 40-tooth 16mm
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 ideal pitch differential for the
negotive would minimize slippage between the pesitive
stock and negative during the printing operation, thus
reducing the amount of blurring and jumping of hari-
zontal lines in the picture or sound image. (This error is
to be differentiated from the jump coused by nonuni-
formity of ive pitches, Di: jon 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 shorler than the pasitive stock,
without - blurring of picture and. sound imege being
easily detecied.

For many years this desired difference in pitch was
caused by the shrinkage of the negafive film during

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 mere
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 equi-
libration with air at 70 F and 55 percent relative humid-
ity or at the conditions prevailing ot the time of per-
forating.)

A3. The uniformity of pitch, hole size, and margin
(Dimensions B, C, D, and E) is an important variable
affecting steadiness. Variations in these dimensions,
from rall to roll, ore of litile significance compared 1o
variations from one sprocket hole to the next. Actually
it is the maximum variation from one sprocket hole to
the next within any smal! group of ¢consecutive perfora-
tions that is important.

A4, The optimum width for 16mm film (which often goes
through channels of fixed size) is controlled by the
shrinkage characteristics of the films involved. Thus in
fimes past there have been stondards for the width of
16mm stack of the “usual” shrinkage and for stock of
“low shrinkage” characdleristics. The purpose wos to
obtain films of approximately the same widih regardless
of the type of film base during their useful life. This
standard is bosed on the values 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 coating treatment, perforated, kept
in the monufacturer’s normal commercial packings for
six months ot 65 10 75 F, exposed, processed and stored
exposed to air for o period not to exceed 30 days ot
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.

This definition of low-shrinkage film stock hos been
found by experience 1o 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 definitian of shrinkage differs from
the criterion opplying to the choice of longitudinal pitch,
where greater periods of time are involved and where
short-time tests con be deceptive.

Page 3 of 3 pages

Allowance has been made in arriving at these values
for the common tendency of film to expand when ex-
posed to high relative humidity. Allowance should be
made for this factor in equipment design and in no case
should 16mm equipment foil to occ date a film of
0.630-in. width. .

AS. This film is fo be mode on sofety base complying
with American Standord Specifications for Sofety Photo-
grophic Film, PH1.25-1956 (Reaffirmed 1962).

PH22.5-1964

This definition of low-shrinkage film stock hos been
found by experience to be useful as o guide to film
manufacturers in slitting their stock. Departure from
this definition shall not be cause for rejection of the
stock. Note thot 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 carn be deceptive.

Page 3 of 3 pages

Allowance has been made in orriving at these values
for the common tendency of film to expand when ex-
posed to high relative humidity. Allowance should be
made for this factor in equipment design and in no
case should 16mm equipment fail to accommodate a
film of 0.630-in. width.

AS. This film is to be made on safety base complying
with American Standard Specifications for Sefety Photo-
graphic Film, PH1.25-1956 (Reoffirmed in 1962).

PH22.5-1964

PH22.12-1964
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American Standard Dimensions for

16mm Motion-Picture Film, 1R-3000

ASA

Reg. US. Pez OF.

PH22.12-1964

Revision of

PH22.12-1953

*UDC 778.5

1. Scope

This standard specifies the cutting and per-
forating dimensions for 16mm motion-picture
film with perforations along one edge and a
perforation pitch of 0.3000 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 cutting and perforating.

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

Poge 1 of 3 pages

-
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Dimensions

Film width

Perforation pitch

Perforation width

Perforation height

Edge ta perforation

100 cansecutive perfaration pilch intervals
Radius of perforation fillet

AEMONON®W>

[nches Millimeters
0.628 = 0.001 1595 +0.03
0.3000 == 0.0005 7.620 = 0.013
0.0720 =+ 0.0004 1.829 == 0.010
0.0500 == 0.0004 1.270 == 0.010
0.0355 == 0.0020 0.902 == 0.051

30.00 =003 7620 =038
0.010 == 0.001 0.25 =+ 0.03

NOTE 1: The tifle of this standard was established
by the application of a nomenciature system developed
for all film dimension standards: Each title provides an
indication of the film width, a code designation for the
perforation shape (BH, KS, DH, or CS) or the number
of rows of perforations (IR, 2R or 4R), depending upen

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
conversion principles outlined in Americon Standard
Practice for Inch-Millimeter Conversion for Industrial
Use, B48.1-1933 (Reaffirmed 1947).

Approved December 2, 1964, by the American Standards Association, Incorporated
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Appendix

(This Appendix is mol o port of American Standord Dimensions for 16mm Motion-Picture Film, 1R-3000, PH22.12-1964, but is included to

facilitate its use.) .

A, The dimensions given in this standard represent the
proctice of film manufacturers in thet the dimensions
and tolerances are for film stock immediately after per-
foration. The punches and dies themselves are made to
tolerances considerobly smoller 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 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 in-
variably result in changes in the dimensions during the
life of the film. The change is generally vniform through-
out o roll.

A2. It will be noted that among the various standards
for slitting and perforating film stock there are often
two standords 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 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 continuously over
a cylindrical surface at fime 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
shrinkcge and the rate at which shrinkage occurs.

Maxi readi and definition cre secured on a
sprocket-type printer when the negative stock is some-
what shorter in pitch than the positive stock in the op-
proximate proportion of the thickness of the film to the
radivs of curvature. For printing on o 40-tcoth 16mm
sprocket {circumference of about 12 in.) with film 0.0055
to 0.0085 in, thick, the optimum pitch differential is 0.3
percent. The use of the ideal pitch diffecenticl 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 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 idea! 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 initia! pitch be-
comes desirable. To satisfy this requirement for picture-
or sound-negatives, it is commen manufocturing prac-
tice to aim for a pitch value 0.2 percent shorter than
the positive stack onto which they will be printed. The
additional sheinkoge thot occurs during processing and
the aging that takes place before the release prints are
made then bring the pitch differential close 1o the
optimum and desired value of 0.3 percent. Accordingly,
the pitch chosen for the negafive 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 o
reasonchle 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 meosured affer equi-
libration with air at 70 F and 55 percent relative humid-
ity or at the conditions prevailing at the time of per-
forating.}

A3. The uniformity of pitch, hole size, and margin
{Dimensions B, C, D, end E) is an important variable
affecting steadiness. Variations in these dimensions,
from roll to roll, are of little significance compared to
variations from one sprocket hole to the next. Actually
it is the maximum variation from one sprocket hole to
the next within any small group of consecutive perfora-
tions that is importont.

A4, The optimum width for 16mm film (which often
goes through channels of fixed size) is controlled by
the shrinkoge characteristics of the films involved. Thus
in times past there have been standards for the width
of 16mm stock of the “usual” shrinkage ond for stock
of “low shrinkage” characteristics. The purpose was to
obtain films of approximately the same width regardless
of the type of film bose during their useful life. This
standard Is bosed on the values adapted 1o “lew-shrink”
film base since nearly all films now manufactured in
the U.5. meet the definition noted below.

For the purpose of choice of width, low-shrinkage film
base is film base which when cbated with emulsion and
any other normal ceating treatment, perforated, kept
in the manufacturer’s normal commercial packings for
six months at 65 to 75 F, exposed, processed and stored
exposed to oir for a period not to exceed 30 days ot
65 to 75 F and 50 to 60 percent relative humidity, and
measured under like conditions of temperature and
humidity, shall have shrunk not more thon 0.2 percent
from its original dimension ot the time of perforating.

481

Sponsor: Society of Motion Picture and Television Engineers, Inc.

*Universal Decimal ClasmiGication

. = PH22.12-1964
Copyrighe 1963 by the American Stndants Assoclation, Incorporated Printed in USA
10 East 30th Serset, New York, N. Y. 10016 ASAIM265/60
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American Standard Dimensions for ASA

35mm Motion-Picture Film,
Perforated 32mm, 2R-3000

Reg. US. Pat OF.
PH22.138-1964

*upC 7785

1. Scope

This standard specifies the cutting and per-
forating dimensions for 35mm motion-picture
film having two rows of 16mm type perforations,
one row near each edge of the 35mm film and
a perforation pitch of 0.3000 in.

2. Dimensjons

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

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

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

2.4 Dimension L represents the length of any

Page 1 of 3 pages
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100 consecutive perforation pitch intervals. bt

Dimensions Inches Millimeters
A Film width 1.377 *=0.001 3498 +=0.03
B Perforation pitch 0.3000 == 0.0005 7.620 = 0.013
C Perfaration width 0.0720 =% 0.0004 1.829 = 0.010
D Perforation height 0.0500 == 0.0004 1.270 = 0.010
E Edge to perforation 0.096 == 0,002 2.44 =005
F Width between perforations 1.041 =2 0.002 26,44 +=0.05
G Perforation skewness 0.001 max 0.03 max
L 100 consecutive perforation pitch intervals 3000 =003 7620 =08
R Radius of perforation fillet 0.010 = 0.001 025 =+0.03

NOTE 1: The fitle of this standard was established by
the application of @ nomenclature system developed for
all film dimension standards: Each fitle provides an in-
dication of the film width, a code designation fer 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 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
conversion principles autlined in Americon Standard
Practice for Inch-Millimeter Conversion for Industrial
Use, B48.1-1933 (Reaffirmed 1947).

Approved December 2, 1964, by the American Standards Assaciation, Incorporated
Sponsor: Society of Motion Picture and Television Engineers, Inc.

*Universsl Decimal Classification
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Appendix

{This Appendix is net a part of Americow Standesd Dimensions for 35mm Motion-Picture Film, Perforated 32mm, 2R-3000, PH22.138-1944,

byt is included to fadilitate its use.)

A1l. 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 these given, but
since film is o plastic moterial the dimensions of the slit
and peforated film stock never agree exacily with the
dimensions of the slitters, punches and dies. Film can
shrink or swell due to less 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

For many years this desired difference in pitch was
caused by the shrinkoge of the negative film during
processing and aging. Current film bases shrink less
than the earlier ones and hence a shorter initial pitch
becomes desirable. To safisfy this requirement for pic-
ture- or sound-negatives, it is common manufacturing
practice jo aim for a pitch volue 0.2 percent shorter
than the positive stock onto which they will be printed.
The additional shrinkage that occurs during processing
ond the aging that takes place before the release prints
are made then bring the pitch differential close to the

of the film. The change is g lly uniform through
a roll.

A2. It will be noted that among the various standards
for slitfing and perforating film stock there are often
two stondards 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 and the shorter pitch is for negative stock.

The choice of pitch for negative mofion-picture films
depends, within certdin 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 cylindrical surface at fime 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 end the rate at which shrinkage oceurs.

Maximum steadiness and definition are secured on a
sprocket-type printer when the negative stock @s 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 40-footh 32mm
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

gative would minimize slippage between the positive
stock and negative during the printing operation, thus
reducing the amount of blurring and jumping of heri-
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 coan vary = 0.1 percent from the ideal pitch,
which is 0.3 percent shorter than the positive 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 negotive 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-
enfial from the positive stock of 0.3 &= 0.1 percent is
maintained. (The film should be measured after equili-
bration with cir ot 70 F and 55 percent relative humidity
or at the conditions prevailing at the time of per-
forating.)

A3. The uniformity of pitch, hole size, and margin
(Dimensions B, C, D, and E) is an imporfant variable
affecting steadiness. Variations in these dimensions, from
rall to roll, are of little significance compared to varia-
fions from one sprocket hole to the next. Actually it is
the maximum variation from one sprocket hole to the
next within any small group of cansecutive perforations
that is important.

A4. This kind of film is made on 35mm stack so that it
moy be processed on 35mm sprocketless developing
machines. It is designed for use in intermediate stoges
in the making of 16mm prints. This standard is bosed on
the volues 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 coating treatment, perforated, kept
in the manufocturer’s normal commercial packings for
six months at 65 to 75 F, exposed, processed and stored
exposed to air for a period not to exceed 30 days at
65 10 75 F and 50 to 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 at the time of perforating.

Copyright 1965 by the American Standards Awocistion, Incarporated
10 East 40tk Steeet, New York, N. Y. 10016

Peinted in US4
ASAIM65/60

PH22.138-1964
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This definition of low-shrinkage film stock has been
found by experience to be useful as a guide to film
monufacturers 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
eriterion applying to the choice of longitudinal pitch,
where greater periods of time are involved and where
short-time fests can be deceptive.

Allowance has been made in arriving af these values

for the common fendency of film to expand when ex- -

posed to high relative humidity. Allowance should be

Page 3 of 3 pages

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

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

American Standard Specifications for ASA

Reg. U5, Paz OF.
. . PH22.15-1964
Camera Usage of 16mm Motion-Picture revon'af
M PH22.15.1955
Film Perforated One Edge
*UDC 778.53

1. Scope

This standard specifies the position of the
emulsion, the rate of exposure and the relation-
ship between sound and picture of 16mm mo-
tion-picture film perforated one edge.

2. Position of Emulsion
Except for special processes, the ermulsion
shall be toward the camera lens.
3. Rate of Exposure
The rate of exposure shall be 24 frames per

second for both photographic and magnetic
sound.

4, Relationship Between Sound
and Picture

The apparatus and film shall be so arranged
that the sound is placed on the film ahead of

IMAGE - FORMING
LiGHT

TRAVEL
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| w
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Film as Seen From Inside the Camera Looking
Toward the Camera Lens

the horizontal centerline through the corre-
sponding picture by 26 frames for photographic
recording or 28 frames for magnetic recording.
Thus a given point on the film shall pass the
sound head after it has passed the picture
aperture,

Approved December 2, 1964, by the American Standards Association, Incorporated
Sponsor: Society of Motion Picture and Television Engineers, Inc.

*Universal Decimal Clasification
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