
Antrieb mittels Fliissigkeitsturbine, eine
Neuerung filr Filmentwicklungsma­
schinen

Wenig ist in den letzten 35 Jahrcn getan worden,
un die traditionellen Transportvorrichtungcn
fUr Filmentwicklungsmasehinen zu verbes­
sern; diese Vorrichtungen sind: der Zahntrom­
mclantrieb und die verschiedenen Arten von
Tendenztrieb (Antrieb mit selbstdndiger Film­
spannungsrcgulierung, ohne Anwendung von
Zahntrommeln), cinschliesslich elektrischer Kup­
pelung, Filzscheibenkuppelung und des Bo­
denwellentriebs. In letzter Zeit ist cine neue
Methode zum Filrntransport bei der Austriistung
einer Negativentwicklungsmaschinc angewandt
worden: der Antrieb mittels Fliissigkeitsturbine.
Diese Antriebseinheitcn sind unkornpliziert und
verhaltnismassig klein: 10 em im Durchmesser
und 12,5 em in der Lange, Der Antrieb funk­
lioniert mittels Kraftiibertragung dureh die

Sehliisselrolle auf dem audio-visuellen Gebiet
spiclcn, Ais 35mm/Super 8 Kopiergcrat kann
die Masehine in ihrer gegenwiirtigen Form in
cinem cinzigen Arbeitsgang vier glcichc Bild­
reihen und die vier, cbenfalls gleichen, dazugc­
hodgen magnetischen Tonaufzcichnungen ko­
picrcn. Die Bilderwerden von einem 35mm/Super
8 Zwisehennegativ kontaktkopiert und die
Tonaufzeichnungen werden von cincm 16mm
magnetischcn Tonoriginal iiberspielt. Standigc
tiberwaehung der vier magnetisehen Ton­
aufzcichnungen gewiihrleistet Zuverlassigkcit
des Gerates. Die Lcistung des Gcrates betragt
61 Meter pro Minute, oder 244 Meter Super 8
Tonkopien pro Minute. Dieses System ist auch
auf andere beschichtetc Kinofilmformate an­
wend bar. (Ob. S. Beauregard)

Diese Sehulen besitzen Gruppcnautcnnen-Fern­
schanlagcn, sod ass die Sendungen in jcdcs Klas­
sen zimmer gcleitet werden konnen. Das Netz
bringt Programme, die fiir besondcrc U nter­
richtszweeke ausgewahlt und planmassig dargc­
boten werden. Die Anordnung dieser modernen
Anlagen bietet neue Darstcllungen von Fcrnseh­
Unterrichtsprogrammen, neue betriebliche Ein­
richtungen mit geplanter kiinfliger Automation
und die Moglichkcit zum Anschluss an das
Gesamtbild bclehrender Rundfunksendungen,

Das EP-System: Eine Filmkassette zur
Vereinfachung des Einlegens des
Ton-Bild-Schulprojektors

JEAN-PIERRE LAVANCHY [900J
Eine Gruppe seehs Europaischer Fabrikanten
von Schrnalfilmapparaturcn hat sieh gcmeinsam
mit einem Programm zur Entwicklung einer
neuen Filmkassette fiir audio-visuclle Zweeke
beschaftigt. Die Einzclrollenkassettc wurdc
entworfen, um das Einlegen des Films zu verein­
faehen, und crrnoglicht Schncllvorwartslauf lind
rasches Umrollen. Diesclbe kann zur Unter­
bringung von IS, 60 oder 120m-Rollen hergestellt
werden. to». Pablo Weinschenk-Tabernero)

Erwagungen beim Entwurf eines leis­
tungsfahigen Kinofilm-Kontaktkopier­
gerates mit magnetischer Toniiber­
spielung und Uberwachung

ANDREW BALINT, ROBERT C. LOVICK und
WILI.IS L. STOCKDALE [904j
Ein lcistungsfiihiges Kontaktkopiergeriit wurde
entwickelt, das die rationelle Arbcitswcise des
magnctisch beschiehteten Farbkopierfilms aus­
iintzt. Dicscs Kopicrgcrat kann in Zukunft cine

EVERETT L. I-JANSON [907J

Fliissigkeit. Das Verhaltnis von dem von der
Maschine aufgenommenen Fihn zu dem 12 bis 16
prozentigen Ubertdeb der angetriebenen Welle
ergibt einen progressiven und gleichmassigen
Zug, Film wird bis zu Gesehwindigkeiten von
mchr als 91.5 m per Minute verarbeitet, und die
Turbinencinhcit braueht keine Ersalzteile lind
wenig oder keine Pflcge.

Neue Ideen und verbesserte Bildqualitar
fUr eine konkave 35 mm Bildwand
fiir das Kino eines Einkaufszentrums

GLEN BERGGREN und KENNETH R. LEONARD

[909]

Auf Ansuehen cincr Kinoverwaltung wurde
cine Analyse durehgefiihrt, urn ein verbessertes
Bild auf ciner konkav angelegten Bildwand zu
erhalten; auch wurden Ratschlage zur Verbes­
serung crteilt, Die Bildwand ist zylindrisch
gebogen und besteht aus Standard-Material,
doeh bcsitzt sic im Vergleieh mit der Pro­
jektionsentfernung cinen kiirzeren Radius. Die
Dimensionen, Lichtbild-Bcrciche und Bild­
wand-Licht-Faktorcn dieses im Betrieb befind­
lichen Kinos werden beschrieben. Photographien
wurden von den auf die Bildwand projizierten
Bildern aufgenommcn ; die Leuchtdichtc wurde
zurn Vcrglcich an neun Hauptstellen im Zus­
chaucrraurn gcmcsscn. Das projizierte Bild­
bereich, eine mogllche "Bildbeschaeidung" und
das Vorhanclcnsein von augenschcinlichcn
Deformationen, wic auch das Projizieren cines
gcbogcncn Bildes und seine richtige Lage mit
Einsehluss der Methode zur Feststellung dieser
Lagc werden bcsprochcn, Auch eine Bespreehung
des Qucrlichtproblems in Bezug auf cine
gebogenc Bildwand ist bcigeftigt.

Jstandards and recommended practices .r
Approved USA Standards

Published here for your information are two USA Standards
recently approved by the United States of America Standards
Institute.

Specifications for Color Video Magnetic Tape Leader,
C98.9-1967, approved July 19, 1967, is a new document and
specifies the minimum requirement for a leader intended for
color video-tape recording to permit adjustment of equipment
for optimum performance during reproduction of program
material.

Dimensions of Photographic Sound Record on 35mm
Motion-Picture Prints, PH22.40-1967, approved April 26,
1967, is substantially a reaffirmation of the technical content of
the 1957 issue, but modified editorially to facilitate its usc.

Inasmuch as compliance with USA Standards is purely
voluntary, these documents will only become effective if broad
publicity is given to their existence. Any appropriately exerted
personal influence to promote their use will benefit the motion­
picture and television industry as a whole. Copies of each docu­
ment may be obtained, for a nominal fee, from the United
States of America Standards Institute, 10 East 40th Street,
New York, N.Y. 10016.

Draft USA Standards
Three Draft USA Standards are published in this issue for a

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

Each of the Drafts is a new document dealing with various
aspects of the super 8 system. Dimensions for 16mm Motion­
Picture Film, Perforated Super 8, 2R-1667 (1-4), PH22.167,
and Dimensions for 16mm Motion-Picture Film, Perforated
Super 8, 2R-1664 (1-4), PH22.168, cover two super 8 motion­
picture film stocks used in the production of prints.

Specifications for Super 8 Motion-Picture Film Camera
Cartridge Notches for Exposure Control and Stock Identifi­
cation, PH22.166, specifies the dimensions and location of
camera cartridge notches used with super 8 motion-picture
film. The notches are intended to automatically preset camera
exposure devices, and each combination of notches is identified
by a code number as described on page 4 of the Draft Standard.
The assignment of code numbers is handled by the Photo­
graphic Division of the United States of America Standards
Institute, and applications should be addressed to that or­
ganization at 10 East 40th Street, New York, N.Y. 10016.­
A.E.A.
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Color Video Magnetic Tape Leader

1. Scope

4.1.2 In addition, a steady component of
the audio cue tone shall be recorded appr.oxi­
mately 20 dB below the level used in Section
4.1.1 above, starting with the first tone burst and
ending with the last one, to leave a two-second
silent interval before the start of program ma­
terial.

Continuityof recorded signals, beginning with
the color bar signal, shall not be interrupted.
This continuify of sync, color burst, and control
track shall be achieved by continuous recording
or by equivalent splicing, provided that the re­
quirements of Section 2.1 are fulfilled.

If a visual cue timing signal is used, it shall
be coincident with and identify the tone burst in
Section 4.1.1.

5. Continuity of Recorded Signals

6. Run-Out Signal

4.2 A visual signal shall be recorded during
the entire period of the steady component of
the above-described audio tone signals. Sync
(sync, color burst, and setup) only shall be re­
corded during the two-second interval from the
end of the tone bursts to the start of program.
The recording level shall be as described in Sec­
tion 2.1.

rage 2 Df 2 pagn

6.2 The run-out signal shall be followed by 8
ft minimum of blank tape for wrap around
purposes.

6.1 There shall be at least 10 seconds of sync
(sync, color burst, and setup) recorded im­
mediately following the conclusion of program
material.

2.2 Simultaneously with the color bar signal, a
reference level audio tone of 400 Hz ± 5 per­
cent shall be recorded at the same level and
under the same conditions of equipment adjust­
ment used for recording the audio portion of the
program material.

3. Identification Information
3.1 Visual identification information shall be
recorded for at least 15 seconds following the
color bar signal specified in Section 2. The iden­
tification shall contain the following information
(if known):

(1) title
(2) subject
(3) production number
(4) toke number
(5) name of recording studio
(6) dote 01 recording
(7) broodcost dote

3.2 Simultaneously, an aural identification of
the information specified in Section 3.1 shall be
recorded under the same conditions as defined
in Section 2.2.

2.3 The color bar signal shall be preceded by
8 ft minimum of blank tape for threading pur­
poses.

4. Cue Timing Signals
4.1 Audio cue signals, as described below,
shall be recorded on the audio program track
following the aural identification signals speci­
fied in Section 3.

4.1.1 The audio cue tone signals shall con­
sist of a series of 400 Hz ± 5 percent bursts,
each of X-second duration, occurring at one­
second intervals over the range from fen or more
seconds ahead of the program material to two
seconds ahead. The recording level shall be -as
defined in Section 2.2.

USAS

C98.9-1967

UDC681.84.083:621.397.8

Sponsor
Sociefy of Motion Picture

and Television Engineers, Inc.
C;Jpyrigbted @ 19067by the

United States; of Ameriea Slandards Institute
10 Eaat 40th Street. New York. N. Y. 10016
Printed in USA

Page 1 of 2 page~

2. Color Bar Signal

2.1 At the head end of the tape, at least 60
seconds of color bar pattern, as defined by EIA
Standard R5-189, Encoded Color Bar Signals,
shall be recorded with maximum luminance at
77 IRE units corresponding to 75 percent chroma
level, including a reference white bar and ref-
erence black bar. -

The recording shall be made under the same
conditions of equipment adjustment as used for
recording the video program material. For orig­
inal recording, the color bar signal shall orig­
inate in and be fed through the same studio
and equipment used for the program.

Specifications for

COLO'!: B~~ $~i1L

: ..!URAL. l.AUD!2.
~1-<llE."

R£j:£REfCE LE~ AlOO TONE ! .SIGN~I!
. ' :

1.2 The standard also specifies the audio and
video information that precedes and follows
the recorded program material (for purposes of
ensuring uniformify of reproduction), and pro­
vides the necessary identification cue up and
run out information, and the minimum lengths
of tape required to ensure proper threading for
colorvideo taae recordings.

1.1 Thisstandard specifies the minimum leader
requirements for color video tape recording op­
eration to permit adjustment of equipment for
optimum performance during reproduction prior
to the start of recorded program material.

Approved July 19, 1967

standard
USA
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NOTE: The figures of picture and sound sequences
are shown rela'ted on a time basis. There is separation
of the pidure and sound records on the recorded tape,

as defined in USA Standard Specifications of the Audio
Records for 2·10. Video Magnetic: Tape Recordings,
C98.3·1963.

C98.9-1967
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Photographic Sound Record

on 35mm Motion-Picture Prints

3. Related Standards

1. Scope

Printers, PH22.111-1965, and are shawn in the

table as nominal values for reference anly.

Page 2 of 2 pages

approximately 1100 ft per second or about 50 ft per
frame during the normal projection rate of 24 frames
per second, the projectionist can place the sound and
picture in synchronization in the theater where he wishes
by yorying the length 01 the threoding poth in the
projector.

tion-Picture Prints Made on Continuous Contact

For example, if the positioning of frame 21 01 the
scanning point brings the corresponding picture and
sound to the screen and the speaker at the same instant,
then positioning frcme 20 at the scanning point would
give synchronism at about 50 ft from the screen, 19
frames would give synchronism at 100 ft; etc,

3.2 Dimensians A and B, describing the printed
area of the sound record, are established by
USAStandard Dimensions of Exposed Areas for
Picture and Photographic Sound an 35mm Mo-

Appendix

(This Appendill is not a fXIrl of USA Stondard Dimeruions of Photographic Sound Record all 35mm Motion-Picture Prints, PH22..40-1967, but is
included to facilitote its liSE.)

In the average theater, however, it is necessary 10

emit the sound pulses before the corresponding picture
frame is positioned in the aperture. Since sound travels

This standard specifies that the photographic sound
record will be advanced with respect to the picture by
21 frames when a composite print is produced. Conse­
quently, when sound and corresponding picture should
be synchronized for an observer close to the projected
picture, or if a situation not introducing an acoustic
delay at the time of projection is desired, the scanning
point of the sound record must be positioned at the
21st frame ahead of the corresponding picture frame;

REFERfNCE
~

I~~
N l:l Io

o

USAS
PH22.40-1967

Revisionof
PH22•.fO.1951

UDC 776.534.4

Sponsor
Society of Motion Picture

and Television Engineers, Inc.
Copyrighted ©-19067by the

United States of Ame.riea Standards Institute
JO East .lOth Street. .New York,. N. Y. 10016

-Prlnted in USA

VARIABLE AREA
AND MATTED
'VARIABLE DE~T'(

fS~{~F,;~m;ELY /~~
OPAQUEON PR,.T \

mFULL WIDTH
VARIABLE DENSITY 0

L:-~AREA SCANNED

BY REPRODucER ~G

Dimensions of

2.2 The sound record on the film sholl be dis­
placed from the center of the corresponding pic­
ture by a distance of 21 frames ± 1f2 frame in
the direction of film travel during normal pro­
jection.

1.1 This standard specifies the locatian and di­
mensions of variable area and variable density
sound records on 35mm motion-picture prints.

1.2 This standard specifies the area scanned in
the saund reproducer.

2. Dimensions
2.1 The dimensions and location of the sound
recard shall be as specified in the figure and
table.

3.1 Prints mode in conformance with this stand­
ard are intended to be used in accardance with
USA Standard 35mm Phatographic Sound Ma­
tian-Picture Film, Usage in Projector, PH22.3­
1961.

Approved April 26, 1967

USA
standard
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Dimensions Inches Millimeters

A
B
C
D

E

F

G
H

0.308 nom
0.192 nom
0.205 ±0.001
0.281 ± 0.001

0.193 ~ ~:~

0.293 ~ ~::
0.202 ± 0.001
0.286 ::: 0.001

7.82· nom
4.88 nom
5.21 ± 0.03
7.14 ± 0.03
490 + 0.10

. - 0.00

7 " + 0.00
..... - 0.10

5.13 ± 0.03
7.26 ± 0.03 PH22.40-1967

~....
~



Draft USA Standard Specifications for

Super 8 Motion-Picture Film Camera
Cartridge Notches for Exposure Control

and Stock Identification

'ILH\"Ot,..

'ILIII$P!Ullc.1C"

Page 2 of 6 pages

Millimeters

'fr~r..O)lll,. t ........
"'1~rrr~~~~N(P

Figure 2

27.94 ::':: 0.38
27.94 ::':: 0.38
23.19 ::':: 0.38
20.32 ::':: 0.38
20.32 ::':: 0;38
6.35 ::':: 0.38
1.32 ::':: 0.38

14.30 :±: 0.38
26.97 :±: 0.38

&A[AIOII
ut~IUL"\JIl

IDtlolll'IUtiOlt

Inches

1.100 ± 0.015
1.100 ± 0.015
0.913 ± 0.015
0.800 ± 0.015
0.800 ::':: 0.015
0.250 ::':: 0.015
0.052 ::':: 0.015
0.563 ::':: 0.015
1.062 ::':: 0.015

Table 1

Dimensions

figure 1

A,
A,'
B'
C,
C,
D
E
F
G

'""SeeAppendix A3.

PH22.166 .

Page 1 of 6 pages

3. Assignment Code

2.4 Dimension N applies to all film identifica.­
tion notch locations.

3.2 The 63 possible film identification notch
combinations have been systematically arranged
and identified with a notch combination code
number, as shown in Table 4. Assignment of spe­
cific combinations of notches can be made. oc­
carding to the manufacturer's needs by applica­
tion to the United States of America Standards
Institute.

2.3 The filmidentification notches are measured
from the centerline of the cartridge locating slot,
which is indicated as Datum plane A.

3.1 The stock identification notch location posi­
tions are numbered 1 through 6 from the locat­
ing slot so that combinations of notches can be
assigned.

1. Scope

1.2 This standard also specifies the dimensions,
location, and method of assignment of cartridge
notches intended for identification of the motion­
picture stock inside the cartridge.

2.2 The dimensions of the filter and film speed
notches are measured from the centerline of the
cartridge locating slot, Datum plane A.

2. Dimensions

2.1 The dimensions of the cartridge notches
shall be as specified in the figures and tables.

1.1 This standard specifies the dimensions and
location of super 8 motion-picture film camera
cartridge notches intended to automatically pre­
set exposure devices with respect to the film
speed and color balancing filter.

<c...
co

CI:l
n
"0.....g.
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~c
B..
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C'l

Black-and-White
and Daylight
FilmSpeed

(Cartridge has
Na Filter Notch)

Table 2

Illack-and-White
and Tungsien light

FilmSpeed
(Cartridge has
a Filter Notch) Inches

Dimension X*
Millimeters

10
16
25
40
64

100
160
250
400

16
25
40
64

100
160
250
400
640

1.000
Q.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200

25.40
22.86
20.32
17.78
15.24
12.70
10.16
7.62
5.08

"Ihe tclercnee for Dimeruion X i, ± 0.015 in. (O.3Bmm).

NOT APPROVED
PH22.166-NOT APPROVED
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NOTCH "NOTCH
COMB.INATION COMBINATION
CODE NUMBER LOCATiON N~MBER CODE NUMBER LOCATION NUMBER

<t
1 2 3 4 5 6 1 2 3 4 5 6

1 1 35 1 3 5
A :~l04 lOCAtiON 2 2 36 2 4 6

BL ,-:: /.'.:'.~': lllIlW.-. 3 3

C C ··~£-I 4 4 37 1 3 6
5 5DC ~.:: 6 6 38 1 4 5

FE L::== 39 2 5 6
7 1 2

"t!J 8 2 3 40 ,. 4 6
9 3 4 41 1 5 .5

10 4 5
11 5 6 42 1 2 3 4

t'I> UKl 1
43 2 3 4 5

~ 12 1 3 44 3 4 5 6'tl... 13 2 4~

MIja 14 3 5 45 1 2 3 5
0" 15 4 '6 46 2 3 4 6
~.., t..... 16 1 4 47 1 2 3 6.... 17 2 5
'"~ 18 3 6 48 1 2 4 5

~
49 2 3 5 6

0 19 1 5
c: 20 2 6 50 1 2 4. 6..,

21 1 6 51 1 2 5 6=e:.
0

~
22 1 2 3 52 1 3 4 5..... 23 2 3 4 53 2 4 5 6;. 24 3 4 5

~ 25 4 5 6 54 1 3 4 6
t'I> 55 1 3 5 6
~ 26 1 2 4 56 1 4 5 6'"0 27 2 3 5~
t'l Figure 3 28 3 4 6 57 1 2 3 4 5.

58 2 3 4 5 6

<: 29 1 2 5

~ 30 2 3 6 59 1 2 3 4 6
c: Table3 60 1 2 3 5 6s 31 1 2 6 61 1 2 4 5 6
~

Inches Millimeters 62 1 3 4 5 6
~

'" Dimensions Minimum Maximum Minimum Maximum 32 1 3 4

A 0.150 0.170 3.81 4.32
33 2 4 5 63 1 2 3 4 5 6

8 0.220 0.256 5.59 6.50
34 3 5 6

C 0.256 0.292 6.50 7.42
0 0.342 0.378 8.69 9.60
E 0.378 0.414 9.60 10.52
F 0.464 0.500 11.79 12.70
G 0.500 0.536 12.70 13.61
H 0.586 0.622 14.88 15.80
J 0.622 0.658 15.80 16.71
K 0.708 0.744 17.98 18.90
l 0.744 0.780 18.90 19.81
M 0.830 0.850 21.08 21.59
N 0.894 :±: 0.020 22.71 :±: 0.51

PH22.166-NOT APPROVED PH22.166-NOT APPROVED

.............
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16mm Motion-P.icture Film,
Perforated Super 8, 2R-1664 (1-4)

PH22.168

Draft USAStandard Dimensions for

o

o
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Millimeters

o

o

01-- M 011
o

I. A

i§-;j
GJ]
I-co..-j .

Inches

2. Dimensions

1. Scope

Dimensions

NOTE 1: The principal use of film stock described in
this standard is as an intermediate film in the prcducficn
of prints. If this film is used in a camera and slit ofter
processing, the width of the strips so slit shall be 0.314 ±
0.002 in. (7.98 ± 0.05mm).

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

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

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

2.4 Dimension L represents the length af any
J00 cansecutive perforation pitch intervals.

This standard specifies the cutting and per­
forating dimensionsfor 16mm motion-picture film
with super 8 perforations in pasitions 1-4 and a
perforatian pitch of 0.1664 in.
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This definition of low-shrinkage film stock hes been
found by experience to be useful as a guide to film manu­
facturers in slitting their stack. Departure from this defini­
tion shall not be cause for rejection of the stock. Note
that this definition of shrinkage differs from the criterion
applying to the choice of longitudinal pitch, where
greater periods of time are involved and where short­
time tests can be deceptive.

Allowance has been made in arriving at these 'Values
for the 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 the equipment design fail to accommodate a film
of 0.630-in. width.

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 manufacturer's normal commercial packings fat six
months at 65 to 75 F.,exposed, processed, and 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 dimen­
sion at the time of I?erforating.

A4. The width for 16mm film is controlled by the
shrinkage characteristics of the films involved. Thus there
have been standards for the width of 16mm stock of the
"usucl" shrinkage and for stock of "lcw-shdnkcge'
characteristics. The purpose was to obtain films of ap­
proximately the same width regardless of the type of
film base during their useful life. This standard is based
on the values adapted to "lcw-shrlnkcqe" film base since
nearly all films now manufadured in the U.S. meet the
definition noted below.

For many years this desired difference in pitch was
caused by the shrinkage of the negative film during
pro-eessing and aging. Current 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 a pitch value 0.2 percent shorter than the positive
stock onto which they will be printed. The additional
shrinkage that occurs during processing and the aging
that takes piece before the release prints are 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 0.1664 in.

Low-shrinkage negative film perforated to these dimen­
sions should not thereafter shrink appreciably more than
0.2 percent under normal use conditions, and for a reason­
able life span, so that the optimum pitch differential from
the positive stock of 0.3 ± 0.1 percent is maintained.
(The film should be measured after equilibration with
air at 70 F and 55 percent relative humidity or at the
conditions prevailing at the time of perforating.)

A3. The uniformity of pitch, hole size, and margin
(Dimensions B, C, 0., and E) is an important variable
affecting steadiness. Variations in these dimensions, from
roll to roll, are of little significance compared to vcrtc­
tions 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 placement of
the image on the film is usually with respect to successive
lateral pairs of perforations at one-frame intervals. Dur­
ing subsequent projection, however, the portion of the
image projected is usually lcccted, not by these perfcrc­
tions, but by the edge of the film. The lateral steadiness
of the projected. image is therefore directly related to
the frcme-tc-frcme uniformity of the margin.

~
::..,
=e-
o....
;.
n
C"I:l

is:
"d
>,l
trl

<e..
§
"'t
C'I

<0
.t.:l
.t.:l

C"I:l

"~
"a
0-

"..,....
<0
C'I
't

A Filmwidth·
B Perforation pitch
C Perforation width
D Perforation height
E Edge to perforation
G Perforation skewness
L 100 cceseeutive perforation pitch intervals
M Lateral perforation displacement
R Radius of perforation fillet

0.628 ± 0.001
0.1664 ± 0.0004
0.0360 ± 0.0004
0.0450 ± 0.0004
0.020 ± 0.002
0.001 max

16.640 ± 0.017
0.552 ± 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 max

422.70 ± 0.43
14.02 ± 0.03
0.1~ ± 0.03

NOT APPROVED
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Appendix
(This Appendix is nel CI peri of Droft USA Standord Pimensions fOJ 16mm Motron-picture Film Perforated Super 8, 2R·l~64 (1-.4), t'H22.16S, but
is included to facilitClle its use.)
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NOTE 2: The metric values in the table of dimen­
sions are converted from the inch values in accordance
with conversion principles outlined in USA Standard
Practice for rnch~Millimeter Conversion for Industrial Use,
848.1-1933 (Reaffirmed 1947).

NOTE3, The title of this standard was establishedby
the application of a nomenclature system developed for
all film dimension standards: Each title provides on Indi­
cation of the filmwidth, a code designation for the perfcr­
ation shope (BH,.KS, DH, or CS) or the number of rows
of perforations (lR, 2R, etc.), depending upon which is
the significant foetor, 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
placed on the film. Thls designation is necessary only
when the film stock is wider than its end use and more
than one combination of perforation rows is possible.
The perforation rows shall be numbered starting at the

A1. The dimensions given in this standard represent
the practice of film manufacturers in that the dimensions
and tolerances are for film stock immediately after per­
foration. .Ihe punches and dies themselves are made. to
tolerances 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
dimensions of the slitters, punches, and dies. Film can
shrink or swell due to loss or gain in moisture content or
con 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 that among the various standards
for slitting and perforating film stock there are often two
standards that seem much alike in wording. Th~ differ­
ence lies in the longitudinal pitch which 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 intermediate
stock.

The choice of pitch for negative or intermediate
mctlon-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
moves continuously over a cylindrical surfoce 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.

Maximum steadiness and definition are secured on a
sprocket-type printer when the negative stock is some..
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reference edge. The reference edge is that edge of the
strip nearest to the perforations which is retained on
one of the slit prints that is not discorded in any subse­
quent slitting. The designation 1 through 4 of 16mm films
indicates that the perforations are in row:

l--odiacent to the reference edge

2-on the-reference side of center

3-on the non-reference side of center

4-adjacent to the non-reference edge

when the film end is observed from the base 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, however,
only when the film is perforated in the 1·3 position and
the designation of the film would be 1-3, regardless of
winding. Winding could be A or B llepending upon the
locction of the reference edge (See PH22.75-1953).

what shorter in pitch than the positive stock in the epprcx­
Imcte proportion of the thickness of the film to the radius
of curvature. For printing.on a 72~t()Qth sprocket (circum­
ference 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 neso­
live during the printing operation, thus reducing the
amount of blurring and jumping of horizontal lines in the
picture or sound image. (Thiserror is to be differentiated
from the jump caused by nonunHorrnity of successive
pitches, Dimension B.)'

Experience has shown thot the average 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 pic­
ture and sound image being easily detected.

For many years this desired difference in pitch was
caused by the shrinkage of the negative film during
processlnq and aging. Current 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 a pitch value 0.2 percent shorter than the positive
stock onto which they will be printed. The additional
shrinkage that occurs during processing and the aging
that tokes 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 0.1664 in.

Low-shrinkage negative film perforated to these dimen­
sions should not thereafter shrink appreciably more than

PH22.168-NOT APPROVED

0.2 percent under normal use conditions, and for Q reescn­
able life span, so that the optimum pitch differential from
the positive stock of 0.3 ± 0.1 percent is maintained.
(The film should be measured after equilibration with
air at 70 Fond 55 percent relative humidity or at the
conditions prevailing at the time of perforating.)

A3. The uniformity of pitch, hole size, and margin
(Dimensions B, C, 0, and E) is an lrnpcrtcnt variable
affecting steadiness. Variations in these dimensions, from
roll to roll, are. of little ~ignificance compared to verlc­
tions from one perforation to the next within any small
group of consecutive perforcticns, As an example, the
uniformity 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 successive
lateral pairs of perforations at one-frome 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 therefore directly related to
the frame-to-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 for the width of 16mm stock of the
"usual" shdnkage and for stock of "lcw-sbrlnkcge"
characteristics. The purpose was to obtain films of ap·
proximately the some width regardless of the type of
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film base during their useful life. This standard is based
on the values adapted to "low-shrlnkoqe" 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
bose is film base which, when coated with emulsion and
any other normal coating treatment, perforated, kept in
the manufacturer's normal commercial packings for six
months 01 65 to 75 F, exposed, processed, and stored
exposed to air for a period not to exceed 30 doys at 65
to 75 Fond 50 10 60 percent relative humidity, shall have
shrunk not more than 0.2 percent from its original dirnen­
sion at the time of perforating.

This definition of low-shrlnkcqe film stock hcs been
found by experience to be useful as a guide to film manu­
facturers in slitting their stock..Departure from this defini­
tion shall not be cause for rejection of the stock. Note
that this definition of shrinkage differs from the criterion
applying to the choice of longitudinal pitch, 'where
greater periods of time are involved and where short­
time tests can be deceptive.

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