
Jstandards and recommended practlces.r

Recommended Practices
Two Proposed Recommended Practices are published here

for a trial period and public review. RP 11, Tape Vacuum
Guide Radius and Position for 2-In. Quadruplex Video
Magnetic Tape Recording, is a reaffirmation of the earlier
issue being modified editorially to conform with other docu­
ments in the video-tape recording field. RP 27.1, Specifications
for Operational Alignment Test Pattern for Television, is the
first of a series of precision test patterns being developed by the
Television Committee. Particular note should be taken of the
subcommittee report published in this issue of the Journal.
The report deals not only with this one pattern but reviews all
of the work and deliberation of the subcommittee.

Comments should be addressed to Alex E. Alden, Staff
Engineer, at Society Headquarters prior to January 22, 1968.
If no adverse criticism is received by that date, the Proposed
Recommended Practices will be submitted to the SMPTE
Board of Governors for final approval.

PH22.151-1967, Dimensions for 16mm Motion-Picture Film
Perforated Super 8, 2R-1664 (1-3);

PH22.155-1967, Specifications for Projector Usage of Super
8 Motion-Picture Film;

PH22.157-1967, Dimensions of Camera Aperture Image on
Super 8 Motion-Picture Film.

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.

USA Standards Reaffirmed
On October 16, 1967 the United States of America Standards

Institute, taking the recommendation of the SMPTE Engineer­
ing Committees and the USASI Standards Committee PH22,
reaffirmed without change the following standards:

PH22.2-1961, 35mm Photographic Sound Motion-Picture
Film, Usage in Camera (published in the Nov. 1961 Journal)

PH22.3-1961, 35mm Photographic Sound Motion-Picture
Film, Usage in Projector (published in the July 1961
Journal)

PH22.52-1960, Cross-Modulation Tests for 16mm Variable­
Area Photographic Sound Prints (published in the Oct. 1954
.Journal)-A. E. A.

Approved USA Standards

PH22.148-1967, Specifications for Film Image Area Used for
Review Room Viewing of 35mm and 16mm Motion­
Picture Prints Intended for Television Transmission;

PH22.149-1967, Dimensions for 8mm Motion-Picture Film
Perforated Super 8, 1R-166 7;

PH22.150-1967, Dimensions for 16mm Motion-Picture Film
Perforated Super 8, 2R-1667 (1-3);
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Published here for your information are six USA Standards
approved on October 16,1967, by the United States of Amer­
ica Standards Institute:
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}'ill' I-R"l'rod"dion orTest Paucru

IMPTE RECO]l;UENDED PRA.CTICE
3.3 Electrical Alignnrent. A bull's-eve pattern is 10·

rated at the renter of [he [est pattern to Iacilirate
pickup lube beam ali.~llInent.

3.6 Horizontal and Vertical \\'edges. Horizontal and
vertical wedges are located near the center of the
test paurm to facilitate beam alignment for mini­
mum astigmatism. The horizontal wedge can also
be used [0 check scanning interlace,

3.7 Circles and Diagonal Lines. Circles and diagonal
lines are provided to check svstem geometry. They
are dark way to minimize interference when evalu­
:lting- the television waveform display. (See rd.)

3.l'\ Boundarv Arrows and B1acK·and-Whi[e Border.
Thr- t'ig';t boundary arrows and black-and-whire
borde-r provide a check on s~'slrm centering, scan­
ning sill'. and equipment clamp perfonnance,
(See 5.3.)

3.f1 Pattern Identification. The identification number
<If this document shall appear on the slide in the
area specified in Fi,~. :!.

3.11I :\fanllf:-trturer's Identlfirntion, Identification or
the manufacturer shall al'pcaron the slidemallnt
nutvide the pattern area.

3,~ D~ckgroulld Densitv. TIIC background of the test
pattern is black to minimize interference when
evaluating the television waveform, display, (Sec
5.2.)

3.3 Reference "'hite Bars, '\'!lite bars of equal size
are located on each side, above and below the
central spatial Irequenrv bursts and in each of
the fOUT corners, The bars are provided to estab­
lish a reference white level and to evaluatejhe
white signal uniforrnitv of the system. TI,e I'm
bars located above am! below th~ central spatial
Irequency bursts are also used to evaluate mid.
lJand sneaking.

.0,.4. ';pati"l Frerl'":ncy' Bursts, All spatial frequcnrv
hllrsts are ralibratcd in television line' per picture
ll('i.~hr and are located in the rentral portion of
the test pattern and at (,,,II of the four cnrncrs.
The central hUTSh are arranged with the higheq
line numbers nearest the center of the pattern
where optical and electrical performance is maxi­
mum. Thc spatial Irequcncv bursts located in earh
of the four comers are horizontallv positioned ;."
rhnt rhrv tlo not overlap each other when viewed
on a waveform monitor tri::;g-crccl at a horizontal
ratc .

RP27.1

rional rhcrks and adjustments of focus, resolution
respon'e. mid-band streaking, ~sligmali'lIl. field
uuiformirv. <c:,nl1in~ size, lill(,:lril~·. and interlace
in lin' ,,,,.I film television svsrr-ms,

:1.1 Pancrn ...'\ reproduction of the test p:Jncrn is
shown in .rio. 1. . "

:1. n,'U""jJI,:,m

SpcCljicatio1lJ for Operational Alig1111l1'1lt

Test Pattern for Television

). SWi'l!

This recommended practice ck<{Crihc, the format,
dirnensiuns :l1ld"I'lied c!e'mir;es for" le'sl p;lltrrn
llansp~n('nty to 1.c 11,,01 :1_" an opcrat ionul ,J]j~n­

mern 1001 for rckl"i"ol1 ':'11'1115.

2. Pur/lOse

The purpose of Ihis practice is 1<1 provide :t sirn­
plified I('St pattern to faciliTrlf(' cby,w-lby opera·
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4. Format

4.2 Image Size. The size of the area inside the black­
and-white border, as indicated b}'the eight bound­
ary arrows, shall be as follows:

4.1 The dimensions of the test pattern shall be as
shown in Figs. 2 and 3. All dimensions are in
percentage of picture height. One hundred per­
cent picture height' is equal to the outside di­
ameter of the largest circle. Xo dimensions, di­
mension lines, or centerlines are to appear on the
final product.

Xote: Since the test pattern doe' not include any glint

or specular highli~hts. there should be no information

less than the minimum diffuse highlight density, as speci­

fied in RP i. Similarlv, since the test pattern does not

include an)' small lowlight areas. there should be no

information more than the maximum diffuse lowlight

densitv, as specified in RP 7.

':;..1 Circles, Iliago\l;11 Lines and Lettering, Circles,
diaguna! lines am! lettering shan have a dcnsitv
of 0,',:,: 0.0:; le..s Ulan the background density
specified in 5,2 above.

5.:. Spatial Frequency Bursts. Wetlges. Bull's-eye. and
Black-and-Whit« Border shall have a black densitv
in accordance with the maximum diffuse densit~
and a white densitv in accordance with the mini-.
mum diffuse density specification of RP 7.

7.00
6_50
6.33
6.25
6.2\1
6.17

600 UN£

SAATIAL

BURST

Burst Width "'II'"''
in Percent of

Picture Height

'1

1.00
0.50
0.33
0.2}
0.20
0.17

Line Width
ill Percent of

Picture Height

100
200
3f~1

·!OO
5()0

600

500 LINt

SPATI"L

BURST

FiC_3-EnJarcemeat of Ceatral Porlioa of Fill. 2

-t--.

,~, Optical Densities

Line Number

For 35mm and 16nun motion-picture films, the
black-and-white border shall extend to the dimen­
sion or the negative image as 'specified in VS:\
Standard Dimensions of 3:;mm ~Iotion-Picture

Carnera "J,J>l'rtureImages (St~-le A), PH22.59-1!l6t>,
and US.\ Standard Dimensions of lfimrn ~Iotion­

Picture Camera Aperture Image, I'H22.7-l9&1.

4.4 Corner Circies. Earh of the (our corner circles
shall be 1000ted so that its outside diameter is
tangent to the perimeter of the pattern in its
respective corner,

4.5 Diagonal Lines. Diagonal lines shall IJe drawn
between opposing corners as sho....n in Fig. 2 and
shall not intersect any of the pattern elements.

4.2.2. 35mm test films shall have dimensions in ac­
cordance with Section 3.3 of USA Standard Di­
mensions for Television Image Area on 35mm
Motion-Pirture Film, PH22_95-1963. 16mm test
films shall have dimensions in accordance with
Section 3.3 of llSA Standard Dimensions for
Television Image Area on 16mm ~Iotion-Picturc

Film, PH22.96-1963.

~.3 Black-and-White Border, Height and width di­
mensions of the black-and-white border for 2x2
in. slides and 8)[10 in. transparencies are specified
in USA Standard Dimensions and Optical Speci­
fications of Test Slides and Transparencies for
Television, PH22.144-1965 .

4.2.1. 2x2 in. test slides and 8xlO in. test transparen­
cies shall have Category 1 dimensions, as sped­
fied in L'SA Standard Dimensions and Optical
Specifications of.Test Slides and Transparencies
for Television, PH22.H!-l965.
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4.6 Line Widths. Line widths for the circumference
of the five circles and the diagonal lines shall be
0.50 ± 0.05 percent. .

5.1 Optical Densities. .-\IIdensities shall be as specified
in SMPTE Recommended Practice RP 7, Density
and Contrast Range of Black-and-white Films and
Slides for Television, (See Note.)

4.7 Spatial Frequency Burst. Each spatial Irequenrv
burst width u,~... is nominallv equal to 6 percent
of picture height plus one additional half cycle
"f white to provide a burst pattern which starts
and ends with a white half nell.', The ratio of the
width of the black half CYcI~ to the width of the
white half cvcte shall be (00 ± OJ):;. A tabulation
of the nom'inal dimensions in terms oC picture
height is listed in Table I.

;•.2 Background. The background shall be in accord­
anr e with the maximum diffuse densirv specifica­
lion or Rl' 'i,

.-,.:1 Reference 'Vhite Bars anti Bouudarv Arrows. The
ei~ht reference white bars ami boundary arrows
shall be in accordance with the minimum diffuse
density specification of RP 7.



Pa.. 2 .. 2 .....

Projected Image Area of 16mm Motion-Picture Film,
PH22.8-1957 "

Aperture for 35mm Sound Motion-J'idure Projecton,
PH22.58-1954

Dimensions for Television Image Area on 35mm M0­
tion-Picture Film, PH22.95-1963

Dimensions for Teillvision Image Area on 16mm Mo­
tion.picture Film, PH22.96-1963

A2. ActIon Area

(Th1sAppencIIxia ..... a part aI USA Slandard SpeclficatIanl for RI.. Image Ana UMd for Reoi_ ....... Vinnllll ~3~ ancll6ftll~tdv..
~ h....nded forTeirmion Tra.......... 1'H22.141967. bllt i. included 10 foGll1on its use.)

A1. Vlewl... Condition. adjusted h~me receiver. Proiecton uted primarily for in­
spection of prinb rather thon for reviewing action ex­
peeled to show in a typical home TVreceiver Jhould have
apertunt1 at least as large as required 'to project an
image area of 0.792 in. by 0.594 In. from a 35mm mo·
tion-picture film (PH22.95) and of 0.368 in. by 0.276 in.
from a 16mm film (PH22.96). (These are the 'areas ac­
tually scanned during television broadcasting' and,
therefore, are available for reception by sets adjUsted
to this ememe.) For revi_ room purposes, the dimen­
sions of the safe action area should be indicated at the
screen and appropriate steps should be taken to ensure
that the projected image on the screen is aligned prop­
eny 10 that only that part of the picture ill1098area in­
tended to fall within the safe Qction area octuafly does
10. Whatever the choiceof image area, to be projeded,
the .need remClins for assurance that projection conditions
are maintained so that all action intended 10 fall within
the "safe a~ area" reoches the projection screen
Clnd con be reliably recognized as such. relative to any
additionQI pidure information reaching the screen. Con­
sequently, during a laeel)ing, a fixed vertical posifion
relationship must be maintain'ed between the film imClge
area and ib auociated perforations to avoid the need
for further framing adjustments.

This standard specifies Q film area within which all
significant pidure action should tab place, with the in­
tent of ensuring visibility of that action on a properly

Appendix

During preparation of motion pictures, the.producer,
the molion-pidure film laboratory personnel, and Dlhe"
examine the film many times from the original test shots
through many stages to the final release prints. Thefilms
are projeded in Cl specialized theater known as Q "re·
view room." These installations are designed to permit
iud9-ts of projected picture quarlty Clnd determinQ­
ttons of the suitability and acceptability of release prints.
daily and werle prints, production tests, printer Clnd
proceuingl tests, ,etc. The rooms are constrveled to QC­
commodate a small reviewing ;roup of usually 10 to
20 people. The actual picture size may be large or
small, 'dependlng upon the space available, but the
viewing conditioris are chosen to duplicate, as neany as
pouible actual conditions whether the print is intended
for theatrical' viewing or ftllemion tranll11iSlion. All
viewing cond"1tions are capable of being precisely con­
trolled and should be held to a minimum tolerance.

NOTE: RMted usA Standa,ds· that may be helpful
in the application of this ~ndard are: .

2.2 Dimensions A.B,and Rare specified in con­

formitywith SMPTE Recommended Practice RP8,

Safe Adion ond Safe Title Areas for TV Trans­

mission.

REFERENCE
EDGE

J

TRAVEL

Page 1 of 2 pages

FILM 8 PROJECTED
IMAGE AREA

f.

USAS

PH22.148-1967

UDC 771.537,778,5171,523

Sponsor
Society of Motion Picture

and Television Engineers. Inc.
COP)'r1«bted C IM7 by th.

United Slam or Ameriea Standards Institu.~
10 East 10th Street.. NI!'W York.. N. Y. 1(1016
Printed in 1.."SA

2. Dimensions

2.1 The dimensions shall be as specified in the
figures and table.

1
TRAVEL

o
o
o
o
o
o
o

Specifications for

Film Image Area Used for Review Room Viewing
of 35mm and 16mm Motion-Picture Prints

Intended for Television Transmission

1. Scope

o
o
o
o
o
o
o

f.Er- FILM

PROJECTm 11
IMAGE AREA

I

This standard specifies thedimensions of that
part of the film image area used for review
room viewing of 35mm and 16mm motion-picture
prints intended for television transmission, and
theplacement of this area.

Approved October 16, 1967

USA
standard
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35mm 16mm
Inenes Millimeten Dimensions Inches Millimeters

0.713 max 18.11 max A 0.331 max 8..41 mox
0.535 max 13.59 max B 0.248 mox 6.30 max
0.050 1.27 C
0.143 3.63 R 0.066 1.68 PH22.148-1967
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1. Scope

8mm Motion-Picture Film,
Perforated Super 8, lR-1667

..... 2 .. 2 .....

portion of the image projected is usually located, not
by these perforations, but by the edge of the film. The
lateral sIeocIiness of the projected image is therefore
directly related to the frame-tQ.frame uniformity of the
margin.

are con¥erted from the inch values in accordance with
conversion principles outlined in USAStandard Practice

for Inch-Millimeter Conversion for Industrial Use, 848.1­
1933 (Reaffirmed 1947).

A3. The width of Bmm film is controlled by the shrink­
age characteristics of the -iilms involved. Thus, there
have been standards far 1M width of film stodc of the
"usual" shrinkage and for stock of '1ow-shrinkage"
characteristics. The purpose was to obtain films of ap­
proximately the same width regardless of the type of
film base dvring their useful life. The contral of film
shrinkage becolllM critical in films used in the produc­
tion of prints because of the necessity of critical adjust.
ment of perforation pitches for films duplicated on
sprocket-type printers. Because the film described in this
standard would not ordinarily be usecl as an original
intended for the production of prints, the matter of film
shrinkage therefore is not critical.

It is the common tendency of film to expand when
exposed to high relative humidity. Allowance should be
mode for this foetor in equipment design and in no case
should the equipment design fail to accommodate a film
of 0.318-in. wielth under the conditions of use.

A2. The uniformity of pitch, hole size, and margin
(Dimensions B, C, 0, and E) is an important variable
affecting sIeocIiness. Variations in these dimensiON,
from roll to roll, are of little significance compared to
voricmons from one perforation to the next within any
small group of consecutive perforations. As an example,
the uniformity of the margin is uniquely critical for
optical printing. During the printing process, the place­
ment of the image on the film is usuoIly witt. respect
to successive lateral pairs of perforations at one-frame
intervals. During subsequent projection, ho_r. the

(Thl. Appendia is _ a part of USA S1andard D....Mio... far I .... Matio.·l'ictvre Film, Perforoted Super I, IR.I667, PH22.1"9.1967, but is ieduclecl
to fadlitaq ill w...)

Appendix

A1. The dimensiON given in this standard represent the
practice of film manufacturers in that the dimensions and
tolerances are for film stock immediately after perfora­
tion. The punches and dies themselves are made to tol­
erances considerably smaller than those given, but since
film is a plostic m.ateriol, the dimemions of the slit and
perforated film stock never agree exactly with the di­
mensions of the slitters, punches, and dies. Film can
shrink or swell due to loss or gain in moistun:, 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 genet'aUy uniform throvgh­
out a roll.

rows of perforations (1R, 2R, etc.), depending upon
which is the significant factor, and 1he perforation pitch
without the decimal point.

NOTE 3: The metric ...alues in the table of dimensions

I
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USAS
PH22.149-'967

Sponsor
Society of Motion Picture

and Television Engineers, Inc.
Cop,...igbted © 19067by the

United States of America Stand.nis Institute
10 Ea.t 40tb Btreet, New York. N. Y. 1001'
Printed ill USA
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o

Dimensions for

2. Dimensions

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

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

2.2 These dimensions pertain to a safety filmas
defined in USA Standard Motion·Picture Safety
Film,PH22.31·1958.

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

This standard specifies the cutting and Per­
forating dimensions for 8mm motion-picture film
with super 8 perforations along one edge and a
perforation pitch of 0.1667 in.

Approved October 16, 1967
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Dimensions Inches Millimeters

A
B
C
o
E
L
R

Film width
Perforation pitch
Perforation width
Perforation height
Edge to perforation
100 consecutive perforation pitch intervals
Radiusof perforation fillet

0.3140 ::t: 0.0015
0.1667 ± 0.0004
0.0360 ± 0.0004
0.0450 ± 0.0004
0.020 ± 0.002

16.670 ± 0.017
0.005 ± 0.001

7.976 ± 0.038
4.234 ± 0.010
0.91.... ± 0.010
1.143 :::!:: 0.010
0.51 ::!:: 0.05

423.42 ± 0.43
0.13 ± 0.03

NOTE 1: The usual use of film stock described in this
srondard is for comera original film of the revenol type.

NOTE 2: The title of this standard was established by

the application of (I 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 shape (BH, KS, DH. or CS) or the number of PH22.149-1967
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reference edge. The referenee edge ISthat edge of the
strip nearest to the perforations whidl is retained .on
one of the slit prints that is not disc:ardecl in any subse­
quent s1i1ting. The designation 1 through ... of 16mm
films indic:ates that the perforations are in row:

l--adajcent to the reference edge

2--an the referem:e sideof center

3--on the nen-relerenee side of center

-4-adjacent to the non·reference edge

when the film end is observed from the bose side with the
spool. above and away from the point of observation.

There can be two different windings for the same
numbered rows of perforations. This applies, ho_ver,
only when the film is perforoted in the 1-3 position and
the designation of the film would be 1·3, regardless of
winding. Winding could be A or B depending upon the
location of the referenee edge (See PH22.75-1953).

Maximum steadiness and definition are secured on a
sprocket-type printer when the negotive stock is some­
what shorter in pitch than the positive stock in the ap­
proximote proportion of the thickness of the film to the
radius of curvature. For printing on a 72-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 fOf" the
negative would minimilCe slippage between the postive
stock and negative during the printing operation, thus
reducing the amount of blurring and jumping of hori­
lContol lines in the pic:ture or sound image. (Thiserror is
to be differentiated from the jump caused by nonuni­
formity of successive pitches, Dimension B.)

Experience has shown thot the average pitch derived
from Dimension L of the intennediate eon 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
coused 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 becomes
desirable. To satisfy this requirement for pic:ture. or
sound-negativec, it -is common manufac:turing proctiee
to oim for a pitch value 0.2 percent shorter than the
positive stock onto which they will be printed. The addi·
tional shrinkage thot occurs during processing and the
oging that tokes plClce before the release prints are
made then bring the pitdl differential dose to the opti­
mum and desired value of 0.3 percent. Accordingly, the
pitch chosen for the negCltive Of" intermediate stock is
0.1664 in.

NOTE 2: The metric values in the toble of dimensions
ore comerted frotn the ineh values in aecordance with
c:onvenion principles outlined in USA Standard Pnxtice
for Inc:h-Millimetw Convenion for Industrial Use, 848.1·
1933 (Reaffirmed 1947).

NOTE 3: The title of this standard was established
by the applic:atIon of a nomenclature system developed
for 011 film dimension standards: Eac:h title provides an
indication of the film width, a code designation for the
perforation' shape (BH, 1(5, DH, or CS) or the number
of rows of perforations (1R, 2R, ete.), depending upon
which is the signifieant faetor, and the perforation pitch
without the decimal point.

The numerals have been odded to the title of this
standard to specify how the rows of perforations are
placed on the film. Thi$ designation is necessary only
when the film stock is wider than its end use and more
thon _ combination of perforation rows is possible.
The perfOf"ation rows shall be numbered starting at the

Appendix

A1. Thedimensions given in this standard represent the
proclic:e of film manufacturers in thot the dimensiom and
tolerances are for film stock immediately after perfora­
tion. The punc:hes and dies themselves are made to tol­
erances considerably smaller than those given, but since
film is a plastic: material, the dimensions of the slit and
perforated film stock never agree exactly with the dimen­
sions of the slitters, punches, and dies. Film can shrink
or swell due to loss or gain in moisture eontent or can
shrink due to loss of solvent. These ehanges invariably
result in changes in the dimensions during the life of
the film. The change is generally uniform throughout a
roll.

(TNs ApfMlldilt 10 110I 0 port .4 USA Sla_donl Di,..__ -." 1.... Motio.Picture fil_. '.rfo",,"" SvJ- I. :2R-1667.(1.3" PH22.1»1l'67,
but is i...1ICIMI ... fadlila.. its _.)

A2. It will be noted that among the various standards
for s1i1ting ond perforating film stock there are .often
two standards that seem much alike in wording. The
diffwence rIM in the longitudinal pitch which is either
0.1664 iq. Of" 0.1667 in. In general, the longer pitch is
for print stock and the shorter piteh is for negative or
intermediate stock.

The c:hoice of pitch for negative or intenned'1ote
motion-picture film depends. within certain limits, on the
type of prin1er 10 be used. Where release step-printers
are used and the film is stationary when exposed, the
c:hoice of pitch is not strictly limited. Where the film
mcmtl continuously over a cylindrical surface ot time of
printing (sprocket-type c:ontad printer), there are three
major comidera1ionl involved in choosing the pitch.
1'- considerations are: (1) the sprocket diameter,
(2) the film thic:kness, and (3) the film shrinkoge and
the rate at whichshrinkage o«urs.
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m.

o

o

o

USAS
PH22.150-1967

UDC778.s,nI.523.2

Sponsor
Society of Motion Picture

and Television Engineers, Inc.
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InchM Millimeters

. 0.628 :::!:: 0.001 15.95 ± 0.03
0.314 ± 0.002 7.98 ± O.c)~

0.1667 ± 0.0004 4.234 :::!:: 0.010
0.0360 ± 0.0004 0.914 ± 0.010
0.0450 ± 0.0004 1.143 ± 0.010
0.020 ± 0.002 0.51 ± 0.05
0.020 ± 0.002 0.51 ± 0.05
0.001 max 0.03 max

16.670 ± 0.017 423.42 ± 0.43
0.314 ± 0.001 7.98 ± 0.03
0.005 ± 0.001 0.13 ± 0.03

Dimensions for

16mm Motion-Picture Film,
Perforated Super 8, 2R-1667 (1-3)

A Filmwidth
A' Filmwidth after slitting
B Perforation pitch
C Perforation width
D Perforation height
E Edge to perforation
E' Edge to perforation after slitting
G Perforation skawneu
l 100 consecurive perforation pitch intervals
M lateral perforation displacement
R Rodiusof perforation fillet

2. Dimensions

This standard specifies the cutting and perfo­
rating dimensions for 16mm motion-picture film
with super 8 perforations in positions 1-3 and a
~rforation pitch of 0.1667 in. The width of the
8mm strip after processing and slitting is also
specified.

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

Dimensions

1. Scope

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

Approved October 16, 1967

2.3 Except for DimensionsA' and E', the dimen­
sions apply to the 16mm film immediately after
cutting and perforating. Dimensions A' and E'
apply to the 8mm strip immediately after slitting.

2.4 Dimension L represents the length of any
100 consecutive pertoration pitch intervals.
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NOTE 1: The principal use of the film stod described in this standard is for the production of prints. PH22.150-1967
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16mm Motion-Picture Film,
Perforated Super 8, 2R-1664 (1-3)

2. Dimensions
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Dimensions for

1. Scope

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

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

This standard specifies the cutting and per­
forating dimensions for 16mm metion-picture
film with super 8 perforations in positions 1-3 and
CI perforation pitch of 0.1664 in.

Approved October 16, 1967

USA
standard
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characteristics. The purpose was to obtain films of ap­
proximately the some width regardless of the type of
film base during their useful life. This standard is based
on the values adapted to "1ow-shrin~age" 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,wnen coated with emullion and
any other normal coating treatment, perforoted, kf!pt
in the manufacturer's normal commercial packings for
six months at 65 to 75 F, exposed, processed, and stated
exposed to air foe' a period not to exceed:JO days at
65 to 7S F and 50 to 60 percent relative humidity, sholl
have shrunk not more them 0.2 pet'cent from its origil'lol
dimension at the time of perforating.

This definition of low-shrinkage film stock lias bEten
found by experience to be useful CiS a guide to film
manufacturers in slitting their stock. Departure from this
definition shill! not be cause for rejection of the stoc:k.
Note that this definition of shrinkoge differs from the
aiterion applying to the choice of longitudinal pitch,
where greaMr periods of time are involved and whoMe
short-time tests can be deceptive.

Allowance has been made in arriving at the. values
for the common tendency of film to expand when eX­
posed to high .relQtive hum«flty. Allowance should be
made for this factor in equipment design and in no case
should the equipment design fail to accommodate CI film
of 0.63I).in. width.

At. The width for 16mm film is controlled by the
shrinkage chcIrochlriltics of the filmsinvolved. Thus there
have been standards for the width of 16mm stodc: of
the " usool" shrinkage and foe' stock of IIow-shrinkage"

Low.ftinkage negative film perforated to these di·
mensions Ihould not thweaftw shrink appreciably more
than 0.2 pet'cent under nonnal use cond"J1ions, and for
a reasonable life IflGn, 10 that the optimum pitch differ·
ential from the positive stock of 0.3 ± 0.1 percent is
maintained. (The film should be measund after equili­
bration 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 a, C, 0, ond E) is an important variable
afJectIng steadiness. Variations in these dimensions,
from roll to roll, are of little significance compared to
variations from one perforation to the next within any
IIllOII group of consecutive pet'forations. As an example,
the uniformity of the margin is Ilniquely criticol foe'
optical printing. During the printing process, the place.
ment of the image on the fillll is usually with respect to
successive lateral pairs of perforations at one-frame in­
tervals. Owing subsequent projection, however, the por­
tion of the imoge projected is usoolly Iocatect, not by
these perfClf'Qtions, bllt by the edge of the film. The
lateral steodiness of the projected image is therefore
diredly related to the frame-to-frame Ilniformity· of the
margin.
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2.3 The dimensions apply to material immedi­
ately after cutting and perforating.

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

CJ]
~c-l

Dimentions Inches Millimeters

A
B
C
o
E
G
L
M
R

Filmwidth
Perforotion pitch
Perforation width
Perforotion height
Edge to perfor9tion
Perforation skewness
100 consecutive perforation pitch intervals
Lateral perforation displacement
Radius of perfoe'ation fillet

0.628 ± 0.001
0.1644 ± 0.0004
0.0360 ± 0.0004
0.0450 ± 0.0004
0.020 ± 0.002
0.001 max

16.640 ± 0.017
0.314 ± 0.001
0.005 ± 0.001

15.95 ± 0.03
4.227 ± 0.010
0.914 ± 0.010
1.143 ± 0.010
0.51 ± 0.05
0.03 ITIOlC

.422.70 ± 0.43
7.98 ± 0.03
0.13 ± 0.03

,"22.150-1967

NOTE 1: The prindpal u. of the film stock described in this standard is as an intermediate film in the produc­
. tion of prints.
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NOTE 2: The metric values in the table of dimensions
are converted from the inch values in accordance with
conversion principle, outlined in USA Standard Practice
for Inch-Millimeter Conversion for IndU1trial Use, B48.1­
1933 (Reaffirmed 194n.

NOTE 3: The title of this stondord WCIS establi$hed
by the application of a nomenclature ,ystem developed
for all film dimension standards: Each title provides an
indication of the film width, a code designation for the
perforation shope (BH, KS, DH, or CS) or the number
of rows of perforations (I R, 2R, etc.), 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 perforotions are
placed on the film. This designation is necessary only
when the film stock is wider thon its end use and more
than one combination of perforation rows is possible.
The perforation rows shall be numbered starting CIt the

A1. The dimensions given in this standard represent the
practice of film manufacturers in thot the dimensions ond
toleronces are for film stock immediately oher perfora­
tion. The punches and dies themselves ore modeto tol­
erances 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 climeit'
sions of the slitters. punches, and dies. Film can shrink
or swell due to IO$S or gain in moisture content or con
shrink due to 1055 of solvent. These changes invariably
result in changes in the dimensions during the life of
the film. The change i5 generally uniform throughout a
roll.

A2. It wili .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 longitudinol pitch whi<::h is either
0.1664 in. or 0.1667 in. In general, the longer pitch is
for print stock and the shorter pitch is for negative or
intermediote stock.

The choice of pitch for negative or intermediate
motion-picture film depends, within cenain limits, on the
type of printer to be used. Where release step-printers
ore used and the film is stationary when exposed, the
choice of pitch is not strictly limited. Where the film
moves continuously over 0 cylindrical surface at time of
printing (sprocket-type contact 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.

..... 2 .. *,....
reference edge. The reference edge is thot edge of the
strip nearest to the perforations which is retained on
one of the slit prints thot is not di$«lrded in any subse­
quent slitting. The designation 1 through .. of 16mm
films indicates that the perforations ore in row:

l--odajcent to the reference edge

2-on the reference side of center

3--on the non-reference side of center

4--odjocent to the non-reference edge

when the film end is observed from the bose side with the
spool obove and away from the point of observation.

There can be two different winding. for the same
numbered rows of perforations. This applies, however,
only when the film is perforoted in the 1-3 position and
the designation of the film would be 1-3, regardlesl of
winding. Winding could be A or a depending upon the
location of the reference edge (See PH22.75-1953).

Maximum steodiness and definition (lire secured on a
sprocket-type printer when the negative Ifock is some­
what shorter in pitch thon the positive stock in tt1e ap­
proximate proportion of the thicleness of the film to the
radius of curvoture. For printing on 0 72-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 af the ideal pitch differential for the
negative would minimize slippage between the postive
stock and negative during the printing operation, thus
reducing the amount of blurring and jumping of hori­
zontal lines in the pict\lre or sound image. (This elTOr is
to be differentiated from the jump caused by nonuni­
formity of successive pit~, Dimension a.)

Experience has shown that the overage pitch derived
from Dimension L of the intermediate con vary ± 0.1
percent from the ideal pitch, which is 0.3 percent shafter
than the positive stock, without blurring of picture end
sound image being easily detected.

For many years this desired difference in pitch was
caused by the shrinkoge of the negotive film during
processing and aging. Current film bases shrink less than
the earlier ones ond hence a shorter initial pitch becomes
desirable. To satisfy this requirement for picture- or
sound-negatives, it is common manufCl<turing practice
to aim for a pitch value 0.2 percent shorter than the
positive stock onto which they will be printed. The oddj­
tiona I shrinkage thcttoccurs during processing and the
aging that takes ploce before the release printl are
made then bring the pitch differential close to the opti­
mum and desired volue of 0.3 percent. ~cordingly. the
pitch chosen for the negative or intermediate stocle i$

0.1664 in.

PH22.151-1967

Low.shrinkage negative film perforated to these di­
mensionS 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 Fond 5S 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 5, C, D, and E) is an important variable
affecting steadiness. Voriations in these dimensions,
from roll to roll, are of little significonce compored to
voriations from one perforcrtion to the next within O<lY

smoll group of consecutive perforations. As on example,
the uniformity of the margin is uniquely criticol for
optical printing. During the printing process, the ploce­
ment of the image on the film is usually with respect to
successive lateral pairs of perforations at one-frome in­
tervols. During subsequent projection, however, the por­
tion of the image projected is usually located, not by
these perforotions, but by the edge of the film. The
lateral steodiness of the projected image is therefore
directly related to the frame-ta-frame uniformity of the
margin.

A4. The width for 16mm film is controlled by the
shrinkage characteristics of the films involved. Thus there
have been standards tor the width of 16mm stock of
the "usuol" shrinkage and for stock of "Iow'shrinkage"

' ... :s ..a......

characteristics. The purpose was to obtain films of ap­
proximately the same width regardless of the type of
film bose during their llseful life. This standard is bosed
on the values odapted to "Iow.shrinkage" film base since
nearly all films now manufodured in the U.S. meet the
definition noted below.

For the purpose of choice of width, low-shrinkage film
bose is film base which, when coated with emulsion and
any other normal coating treatment, perforated, kept
in the manufacturer's normal commercial pockings for
six months at 6S to 75 F, exposed, processed, ond stored
exposed to air for a period not to exceed 30 days at
65 to 75 Fond 50 to 60 percent relative 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 has been
found by experience to be useful as a gu:de to film
monufocturers in slitting their stock. Departure from this
definition sholl not be couse for rejection of the stack.
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 Itas been made in orriving at these values
for the common tendency of film to expand when ex­
posed to high relative humidi1y. Allowance should be
mode for this foctor in equipment design ond in no case
should the equipment design foil to accommodate a film
of 0.630·in. width.

PH22.151-1967



This standard specifies the rate of prqjection and the orientation of the image area for super 8 film
as used in a super 8 projector.

Projector Usage of Super 8

Motion-Picture Film
, ••• 1 at 2 paBe$

of approxi.1y 0-015 in. {0.38mm} above and
below this position.

3. Rate of Proiection

..... t",t ......

The usual rate of projection shall be 18 frames
per second for silent use and 24 frames per
second for sound use. In silent projectors having
a fixed rate of projection, the rate shall be 1B
frames per second with a tolerance appropriate
for the intended use. Silent projectors having
manually-adjustable speed shall be capable of
reaching a projection rate of at least 18 frames
per second. ..

A2. Thesound speed recommendation of 24 fromes per
second (Sedion 3) i$ primorily intended for professional
opplicotion of wper 8 sound motlon-pictwe photog­
raphy. It is expected that the nonprafeuionol, in using
sil19le-system sound or in using post-processed mag­
netiQJllystripedfilm, will record his sound at 18 frames
per second, as limited by the speed of his origine" pho­
tography or his desire to consel'Ve filmstodc.

2.2 The perforation used for the film-position­
ing device shall be two perforations above the
perforation adjacent to the profected aperture
when the positioning device is at the bottom of
its stroke (the -2 position). This location coincides
with the vertical positioning device location re­
quired for super 8 camera original films and
thereby improves steadiness through cancella­
tion.

2.3 The dimensions of the projedable image
area relative to the i1lm-positior.ing perforation
shall be as specified in Proposed USA Standard
Dimensions of Maximum Projectable Film Image
Area on Super 8 Motion-Picture Film, PH22.154.
It is customary to provide a framing movement

~pendix

,This App-ncli>t is nol a port of USASlondard Spe<ifiarlions /", Projooc1or U_ of Su!M' e Morio ...l'icIvre Fi"". PH22.1~1967. bOlt is lndudccl
se fa6litaJ. if> _.J .

A1. Because of the increased intensity of illumination
available in modem8mm projection systems. the indus­
try has found it deSirable to extend the flkker threshold
by choosing as high a projection rote (and, therefore,
as high a fliclter frequency) os pradicable. A projection
rate of 18 frames per seeolld and (l corresponding Riclter
frequency of ~ Hz (obtained with a three-bIade shut­
ter) hasbeen found by experience to be on occeptoble
compromise.
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IMAGE BEING
PROJECTED
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Film as seen from the light source in the proiedor.

2. Position of Film for Proiection

2.1 Most 8mm films are projected with the emulsion toward the projection lens. There are, however,
several processes producing prints in which the base side faces the projection lens. .H22.155-1967



P.se 2 o. 2 pIIles

2.3 Dimension H is the distance from the bot­
tom edge of the picture frame to the bottom of
the perforation which is two pitches above the
perforation adjacent to that picture frame.

the image and the reference edge shall be
90' :'::112.

Appendix

2. Dimensions
2.1 The dimensions shall be as given in the fig*
ure and table and shall apply to measurements
of the image as formed on freshly exposed and
processed film.

2.2 The angle between the hcrizontel edges of

,Thi1 Appendix i~ nol a po,.' of USA Standord Dimen$ions of Cemere Apftf1u.e ImClge on Super B Motion·PKture Film, PH22.157~'967. but
induded to f()Cililote i'" uJoe,}

UOC778,533.2
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Film as 5_n from inside camera looking toward lens.

1. Scope
Thisstandard specifies the dimensionsof the image area produced by the camera aperture on super

8 motion-picture film. It also specifies the position of the image relative to the reference edge of the
film and the perforation used to position the film.

should be no greater them is necessary to prevent
scratching of the film.

A2. 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. Ob­
servance of the dimensions given in the standard meets
this objective without causing do.uble exposure of the
area between the frames.

A1. If the aperture plete is not in the plone of the

emulsion, the physical dimensions of the aperture in the

camera will be slightly different from the dimensions

given in the figure. The exact amount of this difference

will depend upon the ff value and focal length of the

camera lenses used and upon the distence between the

emulsion and the physical aperture. This separation
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Dimensions Inches Millimeters

A 0.245 nom 6.22 nom

B 0.166 ~ ~:: 422 + 0.00
. - 0.08

C 0.170 ± 0.002 4.32 ± 0.05

0.037 min 0.94 min
0 0.058 max 1..47 max

E 0.282 min 7.16 min

H 0.393 ± 0.005 9.98 ± 0.13

R 0.005 max 0.13 max
PH22.157-1967
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