standards and recommended practices

Approved American Standards

Published here for your information are four American
Standards approved on February 7, 1966 by the American
Standards Association.

PH22.55-1966, Specifications for Leaders and Cue Marks
for 35mm and 16mm Sound Motion-Picture Release Prints, is
a revision of the 1947 issue. The Universal Leader specified in
this standard represents the culmination of many years of effort
to design a leader which would satisfy both television and
motion-picture requirements.

PH22.73-1966, Dimensions for 35mm Motion-Picture Film,
Perforated 32mm, 2R-2994, and PH22.103-1966, Specifications
for Projector Usage of 35mm Release Prints with Four-Track
Magnetic Sound Records, are both editorial revisions of pre-
vious standards to facilitate their use.

PH22.147-1966, Dimensions of Motion-Picture Projection
Reels for Combination 70/35mm Projectors is a new standard.

Inasmuch as compliance with American Standards is purely

voluntary, these standards will become truly effective if very
broad publicity is given to their existence. The ASA 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 American Standards Association, 10 East 40th
Street, New York City, 10016.—4.E. 4.

Withdrawal of American Standard

On February 21, 1966 the American Standards Association
approved the withdrawal of PH22.53-1953, Method of Deter-
mining Resolving Power of 16mm Motion-Picture Projector
Lenses. The action was taken upon the recommendation of both
the SMPTE Standards Committee and the ASA Sectional
Committee PH22 because the test pattern specified in the
standard has not been in use for many years and, further, the
standard did not represent current practice.—4.E.A4.
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Fig. 1. Figure shows 35mm film with sound track on right edge as seen from the |
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4.2 Identification Section. The identification
section of the leader shall be 42 frames in
length. The frames may be of the 4 x 3 format or
of a reduced height.

4.2.1 Since many types of film may be used
for leaders, exact densities have not been speci-
fied. For the purpose of this standard, the fol-
lowing approximate densities are suggested:

White or low density 0.35
Gray or medium density 0.65
Black or high density 1.95

4.2.2 The identification section, when viewed
as specified in 3.2, shall be made up as follows:

Frames 1-2—Black.

Frame 3—The printed word "Subject” with
letters )5 inch high at top of frame in upright
position, white on black background (4 x 3 for-
mat).

Frame 4—The printed word “Length” at top
left side of frame and the printed word “Roll”
at center of frame on left side. Lettering to be
comparable to that in Frame 3 (4 x 3 format).

Frome 5—The printed words “Reel No.” at
top left side of frame and printed word “Color”
at center of frame on left side. Lettering, read
upright, o be comparable to that in Frame 3.
At bottom of frame printed word “Picture” Vs
inch high.

Frames 6-10—Five frames of black with light
framelines on which the words “Aspect Ratio”
and “Type of Sound” are plainly printed length-
wise with the film in V& inch high white letters.
Each group of words starting in the 10th frame
and in two separate lengthwise lines reading
through base of film from left to right with head
end of film at right.

Frame 10—Four letter O's vertically in line
and opposite the sound track area approxi-
mately ¥ inch from the 35mm camera aperture
centerline opposite the sound area. Letters to be
Vs inch high and Vs inch wide, white on black
background (4 x 3 format).

Frame 11—The printed word “Head" not less
than 3% inch high in inverted black letters on
white or low-density background.

Page 3 of 6 puges

Frame 12—A Va-inch diameter black dot in
center of 4 x3 format. White or low-density
background with narrow black framelines.

Frame 13—The printed word “Picture” not
less than 3 inch high in inverted black letters
on white or low-denstty background.

Frames 14-15—Two frames in which the
words “SMPTE Universal Leader” shall be
printed. Letters to be not less than Va inch high.
Inverted white letters on a black background
(4 x 3 format).

Frame 16—Four letter X's vertically in line
adjacent to sound track area approximately
¥s inch from the 35mm camera aperture center-
line toward sound area. Letters to be V& inch
high and V& inch wide, white in black back-
ground (4 x 3 format).

Frames 17-18—Some as Frames 14-15.

Frames 19-26—Eight frames of black with
light framelines on which the words “Reel No.,”
“Prod. No.,” and “Play Date” are printed length-
wise with the film in V& inch high white letters
in Frame 20. In Frame 26, on three lines length-
wise, reading left to right through film base with
head of leader to right, the words “Picture,”
“Company,” and “Series,” using the same for-
mat as that in Frame 20.

Frames 27-42—Sixteen frames of part fitles
are to be inserted here. In each frame (1) the
reel number (Arabic numeral not less than Vs of
frame height) and (2) the picture title shall be
printed in black letters on a white background.
i part titles are not- available, these frames
should be black of medium density with narrow
framelines.

4.3 Synchronizing Section. The synchroniz-
ing section of the leader shall be 218 frames in

length.

4.3.1 The cross-hair lines shall be black and
the two large circles shall be white. Seconds
count-down numerals shall project right side up.

4.3.2 The synchronizing section, when viewed
as specified in 3.2, shall be made up as follows:

PH22.55-1966

Frame 1—The 16mm sound start indication
shall be printed in white letters on a medium-
density background as shown in Fig. 2.

Frames 2-6—Five frames of medium density.

Frame 7—The 35mm sound start indication
shall be printed in white letters on a medium-
density background as shown in Fig. 3.

Fromes 8-26—Nineteen frames of medium
density.

Frame 27—The words “Picture Start” shall be
printed in black on a low-density background,
the letters in the word “Picture” to be not less
than V& inch high and in “Start’ not less than
V4 inch high. Visual count-down begins with this
frame.

Frame 28—The visual count-down continues
with the figure “8” in black within a circle of
low density on an over-all low-density back-
ground with a 15-degree wedge of medium den-
sify on the right of top center, as projected. In
each succeeding frame, the wedge increases in
15-degree steps; moving clockwise when pro-
jected. See Fig. 4.

Frame 50—All background, except for a 15-
degree wedge at the top left center, is of me-
dium density.

Frame 51—The numeral changes to “7” in
black on a low-density background. On each
side of the “7,” there shall be in letters Vs inch
high, white on a low-density background, “M"
and “70” vertically fo indicate 70mm magnetic
sound start.

vv\\-ﬁ-\'\\——mv—ﬂ%l

Fig. 2. 16mm Sound Start Identification Frome.
NOTE: Seciion within frame lines as seen when projected.

Page 4 of 6 pages
Frame 52—The wedge again appears.

Frame 55—The white “M35” appears in the
same format as the “M70" appears in Frame 51.
See Fig. 5.

Frames 56-140—The sequence of numerals
marking the seconds of film running time at 24
{ps (frames per second) continues o Frame 140,

Frames 141-146—The moving wedge and
numeral appear on Frames 141-146 but with the
addition of the Gothic lefters “C” and “F* on the
left- and right-hand side of the circle, respec-
tively, to indicate the position in the leader
where one to six frames may be removed and a
similar number of control frames spliced in.

Frames 147-170—The sequence of numerals
and moving wedge marking the seconds of film
running time continues through to Frame 170.

Frame 171—The numeral “2” in black on a
low-density background appears ending the
visual count-down.

Frames 172-210—Thirly-nine frames of dif-
fuse density 1.0 to 1.2 maximum.

Frame 211—A single transparent dot shall be
located as specified in 5.2.

Frames 212-218—Seven frames of diffuse
density 1.0 fo 1.2 maximum.

4.3.3 . One additional frame follows with the
words “Splice Here” and an arrow pointing to
the frameline belween Frome 218 -and this
frame. The letters should be at least Va inch high.

N e —rn. V_V—\I—val

[ Y

) L}

S 40 7 I
' ., §§~ A |
| (™ &'%" ]

w2 2 |
I [ [

l ) L

Fig. 3. 35mm Sound Sturt Identification Frame.
NOTE: Section within frame lines as seen when projected.
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Fig. 4. Example of Visval Count-down.

NOTE: Section within frame lines as seen when projected.
5. Picture Section (See Fig. 1)

5.1 Picture. It is recommended that picture ac-
tion start and finish on fades wherever possible.
Otherwise, significant sound should be kept at
least five feet for 35mm prints and two feet for
16mm prints from the start and finish of the
picture.

5.2 Motor Cue. The motor cue shall consist of
an opaque circular dot with a transparent out-
line or a transparent circular dot with an opaque
outline, printed from a 35mm negative which
has had four consecutive frames punched with
a die 0.094 inch in diameter. The position of
this cue mark for release prints with aspect ratios
up to 1.85:1 shall be as shown in Fig. 6. The po-
sition of the cue-mark for release prints with
aspect rafios from 2.35:1 to 2:1 shall be as
shown in Fig. 7.

Following the four frames containing the mo-
tor cue, there shall be 168 frames, or seven
seconds running time, o the beginning of the
changeover cue.

5.3 Changeover Cue. The changeover cue
shall consist of four frames containing circular
dots of the same dimensions and position on the
frame as those in the motor cue.

Following the four frames of the changeover
cue, there shall be 24 frames, or one second
running time, fo the beginning of the runout
section of the trailer.

Fig. 5. 35mm Magnetic Sound Start.
NOTE: Section within frame lines as seen when projected.

6. Trailer (Foot Leader) (See Fig. 1)

6.1 Additional Frame. One additional frame
follows with the words “Splice Here” and an ar-
row pointing to the frameline between the pic-
ture section and the trailer. The letters should be
at least Va inch high.

6.2 Runout Section. The runout section of the
trailer shall consist of 88 frames, 87 of which
are to be of diffuse density 1.0 to 1.2 maximum.
Frame 88 shall have the printed word “Finish”
not less than 3 inch high in upright black letters
on white or low-density background.

6.3 Identification Section. The identification
section of the trailer shall consist of 53 frames.

6.3.1 The identification section shall be made
up as follows:

Frames 1-7—Seven frames of black opaque
without framelines.

Frames 8-31—Twenty-four frames of part
titles are to be inserted here. In each frame (1)
the end of reel, (2) the reel number (Arabic
numeral not less than ¥4 of frame height), and
(3) the picture title shall be printed in black let-
ters on a white background. If part titles are not
available, these frames shall be blank of me-
dium density with narrow framelines.

Frame 32—Four letter O's vertically in line
and opposite the sound track area approxi-
mately X5 inch from the 35mm camera aperture
centerline opposite the sound area. Letters to be
V4 inch high and Va inch wide, white on black
background (4 x 3 format).

PH22.55-1966

Frames 33-37—Five opaque frames with light
framelines for reproduction of information writ-
ten on the negative.

Frame 38—Opaque with four X's adjacent
to the sound track, similar to Frame 16 of the
head leader identification section.

Frames 39-40—Similar to Frames 14-15 of
head lecder identification section with words
“SMPTE Universal Leader,” except that the words
are upright.

Frame 41—Similar to Frame 13 of head
leader identification section, except that the
word “Picture” is upright (not inverted).

" Frame 42—Dot similar to that in Frame 12 of
head leader identification section.

Frame 43—Similar to Frame 11 of head
leader identification section, except printed
word is “Foot” which is upright (not inverted).

Frames 44-48—Five blank frames of opaque

with light framelines upon which the words (1)
“Picture Title” and (2) “End of Reel” are printed

281

—
1 Nw)

BETWEEN
— PERFORATIONS,

o.olaog
00! ij' D C

Fig. 6. Position of Cue Marks for Release Prints
with Aspect Ratios up to 1.85:1.

NOTE: Image as seen on the screen,

Page 6 of 6 pages

lengthwise with the film in V& inch high white
letters on black background.

Frames 49-51—Three frames identical to
Frames 5, 4, and 3, respectively, of head leader
identification section, except that the letters are
inverted.

Frames 52-53—Two black frames.

6.3.2 One additional frame follows with the
words “Splice Here” and an arrow pointing to
the frameline between this frame and Frame 53
to indicate where the protective section joins the
trailer.

6.4 Protective Section. The protective sec-
tion of the trailer shall consist of 8 feet of trans-
parent or raw stock for 35mm prints and 34
feet for 16mm prints,
NOTE The Society of vaon Picture and Television
makes avail lers in accordance with
this standord. Supplied on master positive motion-pic-
ture stock in 16mm and 35mm sizes, intended for repro-
duction os negatives, they are identified as SMPTE
Universal Leaders.

‘ it Wk
PEPF(WA-ION:

_ Fig. 7. Position of Cue Marks for Release Prints

with Aspect Ratios from 2.35:1 to 2:1,

NOTE: Image as seen on the screen.

Appendix

(This Appendix is aot o part of American Stondard Specificotions for Leaders and Cue Marks for 35mm and 16mm Sound Motion-Picture

Release Prints, PH22.55-1966, but is included to facilitate its vse)
Al. The difference between projection rates of 24 and
25 frames per second is negligible in the normal usage
of the leader.

A

A2. Logos, ks, or other material, if
absolutely necessary, should be inserted in the leader
prior to the 16mm sound stort cue or just preceding
Frame 32 of the trailer identification section or both.

A3. The outside diameter of the large white circle indi-
cates the height of the television safe action area speci-
fied in SMPTE Recommended Practice RP 13-1963, Safe
Action Area for TV Transmission, Society of Motion Pic-
ture and Television Engineers.

A4. The outside diameter of the small white circle is
equivalent to the height of o projector aperture having
an aspect ratio of 1.85:1.

PH22.55-1966
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American Standard Specifications for

Reg. U.S. Par. 08

PH22.103-1966

Projector Usage of 35mm Release Prints Revion of

with Four-Track Magnetic Sound Records

PH22.103-1957

~UDC 778.554.45:771.531.551.2

American Standard Dimensions for —" \SA .
Keg. VN, Pa. Of.
. . . PH22.73-1966
35mm Motion-Picture Film, Reviion of
PH22.73-1958
Perforated 32mm, 2R-2994 s

1. Scope

This standard specifies the location of the
photographic emulsion and magnetic striping
relative 1o the projector light source and lens,
the rate of projection and the relationship be-
tween sound and picture of 35mm sound motion-
picture film having a 0.073 x 0.078-in. per-
foration (as specified in American Standard

" Dimensions for 35mm Motion-Picture Film, CS-
1870, PH22.102-1964).

2. Position of Photographic
Emulsion and Magnetic Striping

2.1 The photographic emulsion shall be on the
side of the film which faces toward the light
source of the projector.

2.2 The magnetic striping shall be on the side
of the film' which faces toward the lens of the
projector. :

3. Rate of Projection

The rate of projection shall be 24 frames/
sec.

i
i
i
i
-
i

Wels el el

Film as seen from the light source
in the projector

4, Relationship Between Sound
and Picture

When the sound records are reproduced, the
distonce from the sound-scanning point fo the

center of the projector aperture shall be ad--

justed to bring the piclure and sound into syn-
chronism for thé average observer. Since sound
travels at a rate of about 1100 ft per second
({approximately 50 ft in 1/24 second), the sound
can be adjusted by advancing the sound record
in the projector one frame for every 50 ft from
the average observer. (The location and dimen-
sions of the magnetic sound records shall be as
specified in American Standard Dimensions of
Four-Track Magnetic Sound Records for 35mm
Release Prints, PH22.137-1963).
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1. Scope -
This standard specifies the cutting and per- O o
forating dimensions for 35mm motion-picture 7] A
film having two rows of 16mm type perforations, B8
one row near each edge of the 35mm film, and - =
a perforation pitch of 0.2994 in. -—
[m] (]
2. Dimensions
—o W E E -
2.1 The dimensions shall be as given in the
figure and table. o
1 &
2.2 These dimensions pertain to a safety film G T~
as defined in Appendix AS5. e e =~
2.3 These dimensions apply fo material immedi-
ately after cutiing and perforating. _;,—
: R
2.4 Dimension L represents the length of any l._ c _rL
100 consecutive perforation pitch intervals.
Dimensions Inches Millimeters
A Film width 1377 = 0.001 3498 = 0.03
B Perforation pitch 0.2994 == 0.0005 7.605 = 0.013
C Perforation width 0.0720 == 0.0004 1.829 = 0.010
D Perforation height 0.0500 == 0.0004 1.270 + 0.010
E Edge to perforation 0.096 = 0.002 244 =+ 005
F Width between perforations 1.041 =*= 0.002 26.44 =+ 0.05
G Perforafion skewness 0.001 mox 0.03 max
L 100 conseculive perforation pitch intervals 2994 =+ 0.03 7605 =+ 08
R Radivs of perforation fillet 0010 *= 0.001 025 = 0.03

NOTE 1: The title of this standard was established by
the application of @ ' system developed for
all film dimension stondards: Each fitle provides an in-
dication of the film width, a code designation for the
perforation shape (BH, KS, DH, or CS) or the number
of rows of perforotions (IR, 2R or 4R), depending upon

which is the significant factor, and the perforation pitch
without the decimal point.

NOTE 2: The metric values in the lable of dimensions
are converted from the inch values in accordance with
conversion principles outlined in American Stondard
Practice for Inch-Millimeter Conversion for Industrial
Use, B48.1-1933 (Reaffirmed 1947).

Approved February 7, 1966, by the American Standards Association, Incorporated

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

*Universal Decimal Classification

Approved February 7, 1968, by the American Standards A

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

*aiverial Decimal Classifieation

Copyright 1966 by the American Slandards Asseciation, Incerporated
10 Eaet 40th Steect, New York, N. Y. 20016

Frinted in USA
ASAIM366

Copyright 1966 hy the Ameriran Standasde Seamciation. [n-orpersied
1N Easl 4010 Ste ed, New Yurk, N, ¥, 10aly

Printead in USA
ASAIMI66
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Appendix

(This Agpendix is not a part of American Standord Dimemsions for 35mm Motion-Picture Film, Perforoted 32mm, 2R-2994, PH22.73-1966,

but is included 1o facilitate its use.)

A). The dimensions given in this standard represent the
practice of film manufacturers in that the dimensions
and tolerances are for film stock immediately after per-
foration. The punches and dies themselves are made
to tolerances considerably smaller than those given, but
since film is a plastic moterial the dimensions of the slit
and perforated film stock never agree exactly with the
dimensions of the slitiers, punches and dies. Film can
shrink or swell due to loss or gain in moisture content or
can shrink due to loss of solvent. These changes invari-
ably result in changes in the dimensions during the life
of the film. The change is g lty uniform th h

For many years this desired difference in pitch was
coused by the shrinkage of the negative film during
processing and oging. 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 d ives, it is manufacturing
practice to cim for a pnch 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 place before the release prints
are made then bring the pitch differential close to the
1 and desired value of 0.3 percent. Accordingly,

g
a roll.

A2. i will be noted that among the various dard:

the pitch chosen for the negative stock is 0.2994 in.

for slitting and perforating film stock there are often
two standards which seem much alike in wording. The
difference lies in the longitudinal pitch which is either
0.2994 in. or 0.3000 in. In general, the longer pitch is
for print stock and the shorter pitch is for negative stock.

The choice of pitch for negative motion-picture films
depends, within certain limits, on the type of printer to
be used. Where step-printers are used, and the film is
siationory when exposed, the choice of pitch is not
strictly limited. Where the film moves continuously over
a cylindrical surface ot time of prinfing (sprocket-type
printer), there are three major considerations involved
in choosing the pitch. These considerations are: (1) the
sprocket diameter, (2) the film thickness, (3) the fiim
shrinkage and the rote at which shrinkege 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
radivs of curvature. For printing on a 40-footh 32mm
sprocket (circumference of about 12 in.) with film 0.0055
to 0.0065 in. thick, the optimum pitch differential is 0.3
percent. The use of the |deal plkh differential for the

gative would ppag: n the positive
stock and negative during the printi peration, thus
reducing the amount of blurring and jumping of hori-
zontal lines in the picture or sound image. (This error is
to be differentiated from the |ump wused by nonuni-
formity of ive pitches, Di B.)

Experience has shown that the average pitch of the
negative con vary = 0.1 percent from the ideal pitch,
which is 0.3 percent shorter than the positive stock, with-
out blurring of picture and sound image being easily
detected.

Low-shrink negative film perforated to these dimen-
sions should not thereafter shrink appreciably more than
0.2 percent under normal use conditions, and for a
reasonable life span, so that the optimum pitch differ-
enfial from the positive stock of 0.3 == 0.1 percent is
maintained. (The film should be measured after equili-
bration with air at 70 F and 55 percent relative humidity
or at the conditions prevailing at the time of per-
forating.)

A3. The uniformity of pitch, hole size, and margin
(Dlmenssons B C, D, ond E) is an mporlont variable

Variations in these di ions, from
roll to roll are of little significance compared to vario-
tions from one sprocket hole to the next. Actually it is
the maximum variation from one sprocket hole to the
next within any small group of consecutive perforations
that is important.

A4. This kind of film is made on 35mm stock so that it
may be processed on 35mm sprocketless developing
machines. )t is designed for use in intermedicte stages
in the making of 16mm prints. This standard is based on
the valves adapted to “low-shrink” film base since
nearly all films now monufactured in the U.S. meet the
definition noted below.

For the purpose of choice of width, low-shrinkage film
base is film base which when coated with emulsion and
any other normal coafing treatment, perforated, kept

in the facturer’s normal ial packings for

six months ot 65 to 75 F, exposed, processed and stored
exposed to air for a period not to exceed 30 days at
6510 75 F and 50 to 60 percent relative humidity, and
measured under like conditions of temperature and
humidity, shall have shrunk not more than 0.2 percent

from its original dimension at the fime of perforating.

PH22.73-1966

This definition of low-shrinkage film stock has been
found by experience 1o be useful as a guide to film
manufacturers in slitling their stock. Departure from
this definition shall not be cause for rejection of the stock.
Note that shis definition of shrinkage differs from the
criterion applying to the choice of longitudinal pitch,
where greater periods of time are involved and where
short-ime tests can be deceptive.

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

A5, It should be noted that it has been a firm policy of
film manufacturers in the U.S. fo coat film of 8mm ond
16mm width on safety base (see American Standard
Specifications for Safety Photographic Film, PH1.25-
1965). Films of larger size which ulfimately become 8mm
and 16mm are naturally covered by the same concept. -

PH22.73-1966
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American Standard Dimensions of ASA

Motion-Picture Projection Reels
for Combination 70/35mm Projectors

Reg. US. Pur. OF.

PH22.147-1966

*UDC 778.55/.553

1. Scope

1.1 This standard specifiés the dimensions of
35mm and 70mm motion-picture projection
reels intended for use on combination 70/35mm
projectors and rewinds.
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1.2 This standard does not opply to shipping
reels.
2. Dimensions

2.1 The dimensions of the reels shall be as given
in the figures and table.
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Dimensions Inches Millimeters

A (4000-ft capacity) 2175 = 003 5524 = 08
A (2700-f capacity) 1687 = 0.03 4285 == 0.8
B (4000-ft capacity) 8.00 == 0.03 2032 =+ 08
‘B (2700-ft capacity) 500 = 0.03 1270 = 08
[} 341 = 003 866 x 08
C; 287 = 0.03 729 = 08

-+ 0.00 + 0.0
D 150 ' 0.03 381 08
E 2.50 min 83.5 min
F 0.75 min 19.0 min
G 0.265 = 0.002 6.73 = 0.05
H 0.782 nom 19.86 nom
4 0.375 nom 9.52 nom
K {(Diameter) 0.505 = 0.002 12.83 = 0.05
L {Threading slof) 0.035 nom 0.89 nom

2.2 Fig. 2 indicates the location and size of the
spindle hole and the four driving holes. These
appear on both flanges.

2.3 Dimension F in Fig. 3 indicates a clearance
for the driving pin, and shall be a minimum of
0.75 inch (19.0mm).

2.4 The reels are intended to be used on
indl whose diameter is 0.5000 135 inch
(12 700 355 mm) ond to be driven by a drive
pin of 0.250 inch (6.35mm) nominal diameter,
engaging in one of the four driving holes.

2.5 The centerlines indicated for Figs. 3 and .
are coincident. -

Appendix

(This Appendix s not o part of Americun Stondard Dimensions of Motion-Picture Projecti

PH22.147-1966, but & included to focilitate its use)

Al. The specifications for the reels are based upon
good engineering design of film winding and of a
'ens-on hange beh hub and periphery.

Compl hangeability, h , may require

Reels for Combi

70/35mm Projectors

A2. in designing reels of the size and weight described
in this standard, it is the practice to chamfer the spindle
hole to facilitate placing the reel on the spindle. The
degree of chamfer should be in accordance with goed

some udwstmem in the take-up and hold-back
of the proj when changing bet v 70mm and
35mm films.

ing practice, and should not reduce the bear-
ing surface of the spindle hole on the spindle to the
point of endangering reel stability.
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