
Jstandards and recommended practicesJ

Draft USA Standards
Four Draft USA Standards are published here for a trial

period and publie review. Comments should be addressed to
Alex E. Alden, Staff Engineer, at Society Headquarters prior
to November 27. The Drafts are also submitted to USA Stan­
dards Committee PH22, and all remarks or criticisms received
through Journal publication will be taken into consideration
before action by that Committee is concluded.

Three of the Drafts are new standards specifying dimensions
of motion-picture raw stock; Dimensions for 35 mm Motion­
Picture Film Perforated 16mm, 3R-2994 (1-3-0), PH22.171 j

Dimensions for 35mm Motion-Picture Film Perforated 16mm,
3R-3000 (1-3-0), PIT22.170; and Dimensions for 35rnm

Motion-Picture Film Perforated Super 8, 2R-1664 (1-5),
PH22.169.

Spectral Diffuse Density of Photographic Sound Record
on Three-Component Subtractive Color Films, PIT22.117, is
a revision of the earlier issue. Although most of the revision
is editorial, it should be pointed out that section five now spec­
ifies the transmission density as measured with an instrument
having a bandwidth peaking at 800 nm instead of 768 nm.
It should also be noted that the standard applies to sound
records made up of dye images plus silver or a metallic salt.
1t does not apply to records composed of dyes only.
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Appendix

(This Appendix Is ...., a part of Dralt USA Standard D;mension. for 35",m Motian-l'idure F;lm P~rforoled 16", ..., 3R-299A (1·3..(), 'H22.171,
blfl i& ;"duded to facilitate its use.)
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2.4 Dimension l represents the length of any
100 consecutive perforation pitch intervals.

NOTE 1: The title of this standard was established by
the application of a nomenclature system developed for
all film dimension standards: Each title provides an indi­
cation of the film width. a code designation for the per­
foration shope (BH, KS, DH, or CS) or the number of
rows of perforations (1R. 2R, etc.), depending upon
which ls the significant factor, and the perforation pitch
withaut the decimal point;

The numerals have been added to the title of this
standard to specify how the rows of perforations are
placed on the film. This designation is necessary only
when the film stlXk 15 wider thon its end use and more
than one combination af perforation rows is possible.
For16mm-type perforations on 35mm-width film, a maxi­
mum of four usable rows of perforotions is possible. The
perforation rows shall be numbered starting at the refer­
ence edge. The reference edge is that edge of the strip
nearest to the row of perforotions which is retoined on
one of the slit prints that is not discorded in any subse­
quent slitting. A row of perforations which is discarded
will always be given the number O. Negative or inter­
mediate films which are not slit may contain a O-num­
bered row of perforations if that perforoted row cor-

A1. The dimensions given in this standard, excluding Di­
mensions A' and E', represent the practice of film manu­
facturers in that the dimensions and tolerances are for
film stock immediately ofler perforation. The punches
and dies themselves ore mode to tolerances considerably
smaller than those given, but since film is Q plastic mate­
rial, the dimensions of the slit and perforated film stock
never agree exactly with the dimensions of the slitters.
punches, and dies. Filmcon shrink or swell due to loss or
gain in moisture content or can shrink due to loss of
solvent. These changes invariably result in changes in
the dimensions during the life of the film. The change is
generally uniformthroughollt a roll,

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 warding. The
difference lies in the longitudinol pitch which is either
0.3000 in. or 0.2994 in. for this standard. In general, the
longer pitch is for print stock and the shorter pitch is for
negative or intermediale stock.

The choice of pitch for oegative or intermediate mo­
tion-picture film depends, within certain limits, on the
type of printer to be used. Where release step printers
are used and the film is stationary when exposed, the
choice of pitch is not strictly. limited. Where the film

'ogo 2 .f 3 '''SI>I

responds to the discord row of perforotions On the
subsequent print stock. For all films with dissymmetric:al
perforation rows, there could be twa different windings
for the same numbered rows of perfora'ions. Film per­
forated 1.() would be 1.() regardless of winding, but
depending on the location of the .reference edge, the
winding could be A or B,according to USA Standard A
and B Windings of 16mm Film, Perforated One Edge,
PH22.75-1953 (Reaffirmed 1961).

NOTE 2: The perforations in the O-numbered discard
row are provided with a visible means of identification:

NOTE 3: Dimension A' represents the film width and
Dimension E' the edge to perforation distance after slit­
ting a nominal 16mm strip from the exposed and proc­
essed parent 35mm-width film. In deriving the dimension
of 0.627 in., the specified film shrinkage characteristics
described in Appendix A2 have been token into account.

NOTE 4: The dotted lines in the figure indicate the
edge of the 16mm cuts after 51irting.

NOTE 5, The metric values in the table of dimensions
are converted from the inch values in accordance with
conversion principles outlined in USA Standard Practice
for Inch-MillimeterConversion for Industrial Use, 848.1·
1933 (Reaffirmed 1947). The metric conversion of Dimen­
sion A is purposely showo in three figures to prevent the
maximum.width dimension from exceeding 35mm.·

• moves continuously over a cylindrical surface at time of
printing (sprocket-type contad printer), there are three
major considerations involved in choosing the pitch.
These considerations are: (1) the sprocket diometer and
tooth engagement, (2) the film thickness, and (3) the film
shrinkage and the rote at which shriokoge 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 printing on a 4O-tooth 16mm
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 in the Yer·
tical axis of the picture or sound image. (Thiserror is to
be differentiated from the jump caused by nonuniformity
of successive pitches, Dimension B.)

Experience has shown that the average pitch deriyed
from Dimensioo L of the lrrtermedicte can vary ± 0.1
percenf from the ideal pitch. which is 0.3 percent shorter
than the positive stock, without blurring· of. picture and
sound image being e1:Isily detected.

PH22.171-NOT APPROVED

For many years this desired difference in pitch was
caused by the shrinkage of the negative filmduring proc­
essing and aging. Current film bases shrink less than the
earlier ones and benee a shorter initiol pitch becomes
desirable. To satisfy this requirement for picture- or
sound-negatives, it is common manufacturing practice ta
aim far a pitch yalue 0.2 percent shoner than the pl»i­
tive stock onto which they will be printed. The additional
shrinkage that occurs during processing and the aging
rhet takes place before the release prints ore made then
bring the pitch differential close to the optimum and
desired value of 0.3 percent. Accordingly, the pitch
chosen for the negative or intermediate stock is 0.2994 in.

Low-shrinkage negative film perforated to these di­
mensions should not 'hereafter shrink oppreciably more
than 0.2 percent under normal use conditions, and for
a reasonable life span; 50 rhct the optimum pitch differ­
ential from the positive stock of 0.3 ± 0.1 percent is

than the positive stock, without blurring of picture and
sound image being easily detected.

For many yeors this desired difference in pitch was
caused by the shrinkage of the negative film during
processing and aging. Current film bases shrink less tbon
the earlier ones and hence 0 shorter initial pitch becomes
desirable. To satisfy this requirement for picture- or
sound-negatives, it is common manufacturing proctice to
aim for a pitch value 0.2 percent shorter than the posl­
rive stock onto which they will be printed. The addilionol
shrinkoge 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 de­
sired value of 0.3 percent. Accordingly, the pitch chosen
for the negot;ve or intermediate stack is 0.2994 in.

Low-shrinkage negative film perforated to these di·
mensions should not thereafter shrink appreciobly more
than 0.2 percent under normal use conditions, and for
a reasonable life span, so that the optimum pitch differ-
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maintained. (The film should be measured after equili­
brotion wi.h air at 70°F and 55 percent relative humidity
or ot the conditions prevailing at the time of perforating.)

A3. The uniformity of pitch, hole size, and morgin (OJ­
meosians B, C, 0, and E) is on importont variable affect­
ing steadiness. Variations in these dimensions, from roll
to roll, are of little significance c:ompared to variations
from ane perforation to the next within any small group
of consecutive perforofions. As an example, the unl­
formity of the margin is uniquely critical for optical
printing. During the printing process, the placement of
the image on the film is usually with respect to succes­
sive lateral pairs of perforations at one-frame intervals.
During subsequent projection, however, the portion of
the image proiected is usuolly located, not by these per­
forations, but by the edge of the film. The lateral steadi­
ness of the projected image is therefore directly related
to the frame-fa·frame unif.ormity of the margin.

PH22.171-NOT APPROVED
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ential from the positive stock of 0.3 ± 0.1 percent is
maintained. The film should be measured after equilibra­
tion with air at 70°F and 5S pen::ent relative humidity or
at the conditions prevoiling at the time of perforating.)

A3. The uniformity of pitch, hale size, ond margIn (Di.
mensions B, C, D, and E) is an important yariable affect­
ing steadiness. Variations in these dimensions, from roll
to roll, are of little significance compored to yariations
from one perforation to the next within any small group
of consecetive perforations. As an example, the uni­
formity of the margin is uniquely critical for optical print­
ing. Dvrirlg the printing process. the placement of the
imoge on the fllm is usually with respect to successive
lateral poirs of perforations at one-frame intervals. Dur­
ing subsequent projection, however, the portion of the
image projected is usually located, not by these perfora­
tions, but by the edge of the film. The lateral steadiness
of the projected image is therefOl"e directly related to
the frome-to-frame uniformity of the margin.

PH22.17O-Nor APPROVED
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35mm Motion-Picture Film
Perforated 16mm, 3R-3000 (1-3-0)

NOTE 4: .The dotted lines in the figure indicate the
edg'e of the l6mm cuts after slitting.

Forotion rows, there<ould be two different windings for
the some numbered rows of perforations. Filmperforated
l-Q would be 1·0 regardless of winding, but depending
on the location of thereference edge, the winding could
be A or 8, according to USAStandard A and 8 Windings
of 16mm Film. Perforated One Edge,'PH22.75-1953 (Re­
alformed 1961).

NOTE 2, The perforations in the O-numbered discard
row are provided with a visible means of identification.

choice of pitch is not strictly limited. Where the film
moves continuously over a cylindrical surface at time of
printing (sprocket-type contact printer), there ore three.
mojor considerations involved in chooslnq the pitch. These'
considerations ore, (1) the sprockel diometer and tooth
engagement, (2) the filmthickness, and (3) the film shrink­
age and the rate at which shrinkage occurs.

Experience has shown that the average piteh derived
from Dimension L of the intermediote can vary ± 0.1.
percent from the ideal pitch, which is 0.3 percent ~horter

NOTE 5: The melric values in the table of dimensions
are converted from the inch values in accordance with
conversion principles outlined in USA Standord Prodic:e
for Inch·Millimeter Conversion for Industrial Use, 848.1­
1933 (Reaffirmed 1947). The metric conversion of Dimen­
sion A is purposely shown in three figures to prevent the
mcximurn width dim.ension from exceeding 35mm.

Maximum steadiness ond 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 4O-tooth 16mm
sprocket (circumference of obout 12 in.) with film 0.0055
to 0.0065 in. thick, the oplimum pitch differential is 0.3
percent. The use of the ideol pltch differential for the
negative would minimize slippage between the positive
stock and negative during the printing operation, thvs
reducing the amount of blurring and jumping in the ver­
tical axis of the picture or sound image. (This error is to
be differentioted from the jump caused by nonuniformity
of successive pitches, Dimension 8.)

NOTE 3: Dimension A' represents the film'width and
Dimension E' the edge to perforotian dislance after slit­
ting a nominol 16mm strip from the exposed and pree­
'essed parent 35mm·width film. In deriving the dimension
of 0.627 ln., the specified film shrinkage characteristics
described in Appendix A2 have been taken into eccount,

NOTE 1: The title of this standord was established by
the application of a nomenclature system developed for
all film dimension standards: Each title provides an in­
dication of the film width, a code designation for the
perforation shope (BH, KS, DH, or CS) or the number of
rows of perforations (1R, 2R, etc.I, depending upon
which is the significant factor, and the perforation pitch
without the decimal point.

The numerals have been added to the title of this
standard to specify how the rows of perforations are
ploced on the film. This designation is necessary only
when the film stock is wider than its end use and more
than one combination of perforation rows is possible.
For 16mm.type perforcticns on 35mm-width film, a moxi­
mum of four usable rows of pilrforations is possible. The
perforation rows sholl be numbered starting at the ref.
erence edge. The reference edge is that edge of the strip
nearest to the row of perforctiocs, which is retained on
one of the slit prints that is not discorded in any subse­
quent slining. A row of perforations which is discarded
will always be given the number O. Negative or inter­
mediate films which are not slit may contain a O-num­
bered row of perforations if that perforated row cerre­
spends to the discard row of perforations On the subse­
quent print stock. For all films with dissymmetrical perc

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

A2. It will be noted that among the various stondards
for sli"ing and perforating film stock there are often two
stcndords thot seem much alike in wording. The differ·
ence lies in the longitudinal pitch which is either 0.2994
in, or 0.3000 in. for this standard. In general, the longer
pitch i$for print stock and the shorter pitch is for negotive
or inlermediate stock.

(Thi. Appendix ;. not 0 port of OroF! USA Stondard Dime",;on. fOT 3Smm Motioll·Pictu'e film PenoTaled 16mm, 3R·3000 (1·3-0), PH2:2.170,
but ts i",duded to fociHtot(" itt UJP.;

Appendix

The choice of pitch for negative or intermediate mo­
ficn-plcture film depends, witl1in certain limits, on the
type of printer to be used. Where release step prinlers
are vsed and tile film is stotionory when exposed, the

A1. The dimensions given in this standard, excluding
DimensionsA' and E', represent the practice of film manu­
facturers in tl10t tile dimensions and telercnces are for
film stock immediately after perforation. The punches
and dies themselves are mode to tolerances considerably
smaller thon those given, but slnce film is 0 plastic ma­
teriol, the dimensions of the slit and perforated film stock
never agree exoctly with the dimensions of the slitters,
punches, ond dies. Film con shrink or swell due to loss
or go;n in moisture content or can shrink due to loss of
solvent. These changes invariably result in changes in

·the dimensions during the life of the film. The change is
generClllyuniform throughout a roll.

PH22.170
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0 0

0 0

31.34 ± 0.03
0.25 ± 0.03

15.95· == 0.03

34.975 ± 0.025
15.93 :t: 0.05

7.620 ±. 0.013
1.829 ± 0.010
1.270 ± 0.010
0.902 ± 0.051
0.902 ± 0.05t
0.03 max

762.0 ± 0.8

Millimeters

0 ' EiNOC.tlUD Il
D ~L"IUT 0

• 1. Wllmt -i ~
l--c--j c::.l

Inches

Ii l--.~_;
• 'I. k __

E~:;J

0.628 ± 0.001

1.234 :± 0.001
0.010 ± 0.001

1.377 ± 0.001
0.627 ±O.lXl2
0.3000 ± 0.0005
0.0720 ± 0.0004
0.0500 ± 0.0004
0.0355 ± 0.0020
0.0355 :± 0.0020
0.001 max

30.00 :± 0.03

I. Scope

Draft USA Standard Dimensions for

A Filmwidth
A' Filmwidth ofter processing and slining
B Perforation pitch
C Perforation width
D Perforation height
E Reference Edge to first perforation row
E' Edge to perforation after processing and slitting
G PerforCltionskewness
L 100 consecutive perforation pitch intervals
M Reference edge side of first perforation row to

second perforation row
N· Refere"ce edge side of first perforation row to

third perforation row
R Rodiusof perforation fillet

Dimensions

2. Dimensions

This standard specifies the cutting and per­
foroting dimensions for 35mm moflcn-picture
film with 16mm perforotions in positions 1-3:0
and a perforation pitch of 0.3000 in. The width
of the 16mm strip after processing and slitting is
also specified.

2.J The dimenslcns shall be as given in the figure
and toble,

2.2 The dimensions pertain to a sofety film as
defined in USA Standard Motion-Picture Safety
Film, PH22.31-195B.

2.3 Except for Dimensions A' and E',the dimen­
sions apply to the 35mm film immediately after
cutting and perforating. Dimensions A' and _E'
apply to the 16mm strips immediately after
slitting.
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Draft USA Standard Dimensions for

35mm Motion-Picture Film

Perforated Super 8, 2R-1664 (1-5)

1•. Scope

PH22.169

P.,.lot3p....

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

NOTE 1: The title of this standard was established by
the application of a nomencleture system-developed for
ell film dimension standards: Ea(;h title provides an indi­
cation of the film width, a code designation for the per­
foration shape (BH. KS, DH, or CS) or the number of
rows of perforations (I R, 2R, etc.), depending upon which
i$ the significant factor, and the perforation pitch with­
out the decimal point.

'-•• 2 of :s ,...es

NOTE 2: The metric valves in the table of dimensions
are converted from the inch values in accordance with
conversion principles outlined in USA Standard Pradice
for Inch-Millimeter Conversion for Industrial Use, 848.1­
1933 (Reaffirmed 19-47).The metric conversion of Dimen­
sion A is purposely shown in three figures to prevent the
maximum width dimension from exceeding 3Smm.

NOTE3: The perforations in thefifth row have a lesser
edge-to-perforation distan(;e and correspond to the row
of perforations discarded when the subsequent print
stock is slit. This row of perforations will be provided with
a means of identification which is visible on the raw film.

I- " d

~---_._--;be-

o

c

L.

Millimeters

Experience has shown that the averoge pitch derived
from Dimension l of the intermediate 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 image being easily detected.

For many years this desired difference in pitch was
caused by the shrinkage of the negative film during proc­
essing and aging. Currerit film bases shrink less than the
earlier ones and hence a shorter initial pitch becomes
desirable. To satisfy this requirement for picture. or
sound~negatives, it is common manufacturing practice to
aim for g pilch value 0.2 percent shorter than the posi­
tive stcxk onto which they will be printed. The additiongl
shrinkage that occurs during processing and the aging
that takes place before the release prints ore mode then
bring the pilch differential close to the optimum and
desired value of 0.3 percent. Accordingly, the pitch
chosen for the negative or intermediate stock is 0.1664 in.

would minimize slippage between the positive stack and
negative during the printing operation, thus reducing the
amount of blurring and jumping in the vertical axis of the
picture or sound image. (Thiserror is to be differentiated
from the jump caused by nonunifonnity of successive
pitches, Dimension 8.)

Low-shrinkage negative film perforated to these di­
mensions should not thereaher shrink appreciably more
thon 0.2 percent under normal use conditions, and for
a reasonable life span, so that the optimum pilch differ­
ential from the positive stock of 0.3 ± 0.1 percent is
maintained. (The film should be measured after equili­
bralion with air at 70°F and S~ percent relative humidity
or allhe conditions prevailing at the time of perforating.)

A3. The uniformity of piteh, hole size, and margin (Di­
mensions 8, C, D, and E) is an important variable affed­
ing steadiness. Variations in these dimensions, from roll
10 roll, are of little signH\cance compared to variations
from one perforgtion to the next within any small group

Maximum steadiness and definition are secured on a
sprcxket-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. Far printing an a 72-tooth sprocket
(circumference of about 12 in.) with film0.0055 to 0.0065
in. thick, the optimum pitch differential is 0.3 percent.
The use of the ideal pitch differential for the negative

The choke of pitch for negative or intermediate mo­
tion-picture film depends, within certain limits, an the
type of printer to be used. Where release step-printers
are used and the film is stationary when exposed, the
choice of pitch is not strictly limited. Where the film moves
continuously aver a cylindrical surface at time of printing
(sprocket-type contact printer), there are three major
considerations involved in choosing the pitch. These con­
siderations are: (1) the sprocket diameter and tooth en­
gagement, (2) the film thickness, and (3) the film shrink­
age end the rate at which shrinkage occurs.

Appendix

(Tlll. "'-ppe.di ... ftOf • porl of Orof! us.-.. Slo.clotd Oimoft.LoftS f.... 35m", Mo,ioft·Pict.re FiI.. Porforated S.por 8, 2R-166" (1.5), PH22.U9,
Dl,Itk indl,ldcod to facilitate ib UIe-.)

AI. _The dimensions given in this standard represent the
practice of film manufacturers in that the dimensions and
tolerances are for film stock immediately aher perfora­
tion. The punches and dies themselves are mode to toler­
ances considerably smaller than those given, but since
film is a plastic material, the dimensions of the slit and
perforated iilmstoek never agree exactly with the dimen­
sions of the slitters, punches and dies. Filmcan shrink or
swell due to lass or gain in moisture (;onlent or (an shrink
due to loss of solvent. These changes invariably result in
changes in the dimensions during the life of the film. The
change is generally uniform throughout a roll.

A2. It will be noted thai among the various standards
for slitting and perforaling film stock there are often two
standards Ihat seem much alike in wording. The differ­
ence lies in the longitudinal pitch which is either 0.1667
in. or 0.1664 in. for this standard. In general, the longer
pitch is for print stock and the shorter pitch is for negative
or intermediate stock.

:IT

3-4.975 ± 0.025
4.227 ± 0.010
0.914 ± 0.010
1.143 ± 0.010
1.143 ± 0.010
1.27 ± 0.05
0.038 max

-422.70 ± 0.-43
31.78 ± 0.03

0.13 ± 0.03

c

1rE"EFllll..et:

-J~[

CJTQ
OlD

c

c

Inches

1.377 ± 0.001
0.1664 ± 0.0004
0.0360 ± 0.000-4
0.0-450 ± 0_0004
0.0450 ± 0.0004
0.050 .± 0.002
0.0015 max

16.6-40 ± 0.017
1.251 ± 0.001
0.005 ± 0.001

2. Dimensions

Dimensions

A Filmwidth
B Perforation pitch
C Perforation width
C' Identification perforation width
D Perforation height
E Edge to perforation
G Perforation skewness
L 100 consecutive perforation pitch intervals
M Lateral perforation displo(;ement
R Radius of perforation fillet

2.1 The dimensions shall beas given in the figure
and table.

Thls-stonderd specifies the cutting and per­
forating dimensions for 35mm motion-picture
film with one row of super 8 perforations and
one row of special perforations having a per­
foration pitch of 0.1664 in. The film stock de­
scribed in this standard is intended for use as an
intermediate film in the production of prints.

2.3 The dimensions apply to material immedi­
otely after cutting and perforating.

2.2 The dimensions pertain to a safety film as
defined in USA Standard Motion-Picture Safety
Film, PH22.31-1958.
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Draft USA Standard

Spectral Diffuse Density of

Photographic Sound Record on

Three-Component Subtractive Color Films

PH22.117
ll'-';';onof

PH22.117·1960
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of consecutive perforations. As an example. the uni­
formity of the margin is uniquely critical for optical
printing. During the printing process, the placement of
the image on the filmis usually with respect to successive
lateral pairs of perforotions ot ene-Ireme intervals. Our-

Page 3 of 3 ....ges

ing subsequent projection, however, the portion of the
image projected is usually located, not by these perfora­
tions, but' by the edge of the Aim.The lateral steediness
of the projected image iSlherefore.directly related to the
frame-to-frame uniformity of the margin.
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Introduction

The purpose of this standard is to supplement
USA Standard Spectral Diffuse Densities of
Three.Component Subtractive Color Films,PH2.1­
1952, by specifying spedral condltions suitable
for determining the. sensitometric characteristics
of photographic sound record on three-compo­
nent subtractive color films having records made
up of dye images plus silver ora metallic salt.
It does not apply to the density measurement of
.records composed ofdyes only. The conditions
of this standard are intended for, and erecp­
plicoble to, systems of sound reproducHon using
the 5-1 photosurface, since this photosu rface is
in common use at the present time. It is recog­
nized that there are other types of photosurfaces
sometimes used for photographic sound repro­
duction that do not fall within the scope of this
standard. This standard defines a practical con­
dition by means of which it is expected that most
density measurements will be made.

1. Purpose and Scope
1.1 The principal purpose of this standard is to
supplement USA Standard Diffuse Transmission
Density, PH2.19-1959, and USA Standard Spec­
tral OifFuse Densities of Three-Cernponent Sub­
tractive Color Films, PH2.1-1952.

1.2 This standard defines conditions suitable
for integral spectral density measurement of a
photographic sound record on three-component
subtractive color films composed of dyes plus
silver or some metallic salt.

1.3 It is recognized that there are other useful
types of photographic sound-record density
measurements that do not fall within the scope
of this standard.

2. USA Standard Diffuse
Transmission Density

The following sedions of USAStandard Diffuse
Transmission Density, PH2.19-1959, are part of
this standard:

2. General Definition of Density

3. Totally Diffuse Density

4. USA Standard Diffuse Density

3. USA Standard Spectral
Diffuse Densities of

Three-Component Subtractive
Color Films

The following section of USA Standard Spec­
tral Diffuse Densities of Three-Component Sub­
tractive Color Films, PH2.1-1952, is part of this
standard:

2. Terminology Used in the Densitometry of
Color Film

4. Terminology Used in the
Densitometry of Photographic

Color Sound Records
4.1 Peak Response. The peak response of a
densitometer is the wavelength to which the den­
sitometer has the greatest response, including
such factors as the spectral emission of the light
source, the combined spectral transmission of all
optical filters in the light path. and the speorol
sensitivity of the photosensitive receptor.

4.2 Bandwidth. The bandwidth of a densi­
tometet is the range of wavelengths to which the
densitometer is sensitive•. In a practical densi­
tometer this range of wavelengths is not sharply
defined; but for the purposes of this standard,
the bandwidth shall be considered to lie between
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those wavelengths which excite, in the photo­
sensitive receptor, one-half the current which is
excited at the wavelength of peak response.
These limiting wavelengths are to be measured
or computed using the light source, all operating
optical filters, and the photosensitive receptor of
the densitometer.

4.3 Overall Response. The overall response
of a densitometer is the integrated response of
the densitometer to all wavelengths, including
such factors as the spectral emission of the light
source, the combined spectral transmission of all
optical filters in the light path, and the spectral
sensitivity of the photosensitive receptor.

In three-component subtractive color films, dyes or
color couplers ore used to form the photographic imoge.
These color materials are designed primarily for the
visual region, but sound-record reproduction via the >1
photosurfaces U$eS the infrared region of app.roximate\y
700 to 900 nm, which is far enough away from the
visual region so that the color materials cannot be U$ed
efficiently, but close enough so that they produce a
measurable effect. The spectral characteristics of this
effect depend on the type of light-absorbing material
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5. USAStandard Spectral Density
of Photogr~phicSound Record on

Three-Component Subtractive
.Color Films

USAStandard spectral diffuse density of pho­

tographic sound record on three-component sub­

tractive color films is USAStandard diffuse trans-­

mission density as measured with an instrument

having a response of 20 nm bandwidth peaking

at 800 om ± 5 nm, with at lecst 80 percent of
the overall response of the instrument falling

within the 20 nm bandwidth.

used for the sound record, and on the manner in whic!',
the sound record is processed. Therefore, in order to
obtain uniformity of sound record densitometry among
different films, and among the different density-meosur.
il\9 instrumefl~, it Is nec~ary to specify the spectral
conditions under which ~hese density measurements are
made. It is the aim of this standard to define these con­
ditions sufficiently to ensure reo50nable uniformity gf
density measurements, yet not so rigidly as to make im­
practical the oblOining of such measurements.
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