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standards and recommended practices 

Approved American National Standards 
On 25 November 1974, the American National Stan- 

dards Institute approved three standards: PH22.185-1974, 
Position, Dimensions and Reproducing Speed of Six Mag- 
netic Sound Records on 70-mm Motion-Picture Release 
Prints; PH22.186-1974, Position, Dimensions and Repro- 
ducing Speed of Six 100-Mil Magnetic Sound Records on 
35-mm Motion-Picture Film; and PH22.187-1974, Di- 
mensions for Projection Lamps, Condenser-Reflector, 
Four-Pin, Prefocus-Base. 

Inasmuch as compliance with American National 
Standards is purely voluntary, these standards will become 
truly effective when broad publicity is given to their exis- 
tence. ANSI and S M P T E  would appreciate any personal 
influence to promote the use of these standards where such 
action is appropriate. Copies of these standards may be ob- 
tained for a nominal fee from the American National Stan- 
dards Institute, 1430 Broadway, New York, NY 10018. 

Draft American National Standards 
Three Draft American National Standards are pub- 

lished here for a trial period and public review. 
PH22.11, Draft American National Standard Dimen- 

sions for 16-mm Motion-Picture Projection Reels (200- to 
2300-Ft Capacity), reflects a number of dimensional 
changes, which should be examined carefully by those con- 
cerned with 16-mm reels. 

PH22.40, Draft American National Standard Posi- 
tion, Dimensions and Reproducing Speed of Photographic 
Sound Records on 35-mm Motion-Picture Release Prints, 
is substantially a reaffirmation of the technical content of 
the earlier issue, but has been modified editorially to con- 
form to similar standards. The  revision retains the 21- 
frame picture-sound displacement on the film, which has 
been the standard displacement for release prints from the 
beginning, and is in agreement with international stan- 
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dards. This should not be confused with the established 
practice by motion-picture laboratories of advancing the 
sound record in relation to the picture by 20 frames. The  
extra frame is added during the dubbing operation to place 
the sound sync at a point approximately 50 ft from the 
screen, which is the distance at which the dubbing is done 
and also the center of an average theater. The  practice is 
based on the fact that projectors are designed to thread film 
in such a manner as to result in a 20-frame displacement of 
the picture-sound relationship. Without the extra frame, 
the sound is in sync at the screen and out-of-sync in the rest 
of the theater. 

In checking current operations, it appears that the 
practice of adding the extra frame is not being followed. 
This results in poor sound synchronization in all but very 
small and outdoor theaters where the speakers are fairly 
close t o  the viewers. Those responsible for the preparation 
of preprint materials are urged to consider this point and 
re-establish the practice as specified in the standard. 

PH22.55, Draft American National Standard Specifi- 
cations for Leaders and cue Marks for 35- and 16-mm 
Sound Motion-Picture Release Prints, has been modified 
by specifying that the leader frames be printed so as to re- 
sult in neutral grays and inclusion of the positioning of 
footage numbers, given in the original Academy Leader, 
for the benefit of theater projectionists. There are still 
many questions which need to be resolved in order to make 
the leader truly universal, i.e., equally applicable to theater 
and television usage. These studies are continuing and fur- 
ther necessary modifications will be added at a later time. 

Comments should be addressed to Alex E. Alden, 
Staff Engineer, at Society Headquarters before 1 April 
1975. The  proposals have been submitted to American Na- 
tional Standards Committee PH22. Consequently, all com- 
ments received through Journal publication will be re- 
viewed prior to conclusion of action by that committee. - 
Alex E. Alden, Staff Engineer 
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3. Reproducing Speed 4. Picture-Sound Displacement 
The mognetic sound records on the f i lm shall 

l o g  behind the center o f  the corresponding pic- 
ture by o distonce o f  23 fromes t $5 f rame (see 
Appendix A5). 

The recording shall b e  mode  so thot the sound 
records wi l l  reproduce proper ly at 120 perforo- 
tions per second (approximately 112 feet [34 
meters] per minute o r  22.4 inches [57 centi- 
meters] pe r  second) which is  24 fromes (5 perfor- 
ations each) per second. 

Appendix 
#The Appendm i s  not o port of thl i  Americon Notionol Si-ndord. but i s  included !or ~n!ormotmn purposes only , 

A l .  Record Width 

The width of the recorded are0 must be measured with 
great care as it enters diredy into the calculation of flux 
per unit width. 

When the recording head gap is  norrower than the 
width of the coating or stripe, as is  normol for a11 motion- 
picture tee films, there is  a meosurement complication 
involving both the uncertainties In seeing the trock ond 
in determining the recording fringing. 

If the recording head gap i s  avoiloble, the track widih 
is  best measured directly by measuring the gop width 
and adding to this dimension twice the thickness of the 
test record magnetic coating. This correction will usuolly 
be 0.0003 to 0.0006 inch (0.008 to 0.015 mm). 

If the recording head gap is  unknown, the recorded 
record moy be made visible by the use of o corbonyl 
iron suspension. Core should be taken to apply the min- 
imum quontity thot mokes the recording visible, so that 
the developed image is  not wider thon the octuol re- 
corded oreo. 

A2. Reproducing Head Gap Width 

If precision measurements or colibrotions ore to be 
mode on sound records mode in occordonce with this 
rtondord. reproducing head gaps of the same width 
dimension or wider thon the recorded trock must be used 
to toke into account edge effects or fringing. 

A3. Erose Heads 

Erosing head gops used to erose the records specified 
in this stondord should be substontiolly wider thon the 
record specified. 

A4. Reference Standards 

Motion-picture prints conforming to this stondard ore 
usuolly made on film mode in occordonce with American 
Notionol Stondard Dimensions for 70 mm Motion-Picture 
Film, Perforated 65 mm, KS-1870, PH22.119-1967, and 
projected in occordonce with American Notionol Stond- 
ord Dimensions of Proiectoble lmoge Area on 70 mm 
Motion-Picture Film, PH22.152-1969. 

AS. Picture-Sound Displacement 

As o working procedure, the accuracy of picture-sound 
displocement in o projection print is  frequently judged 
by screening in o review room. It is  importont thot the 
stondard thread-path in this review room projector be  
set occurotely to the value specified in this standard 
plus 1 frame for every 50 feet (15 meters) separating 
the loudspeoker from the observer. Otherwise, nonstand- 
ard prints may be produced. 

A6. Striping Position 

The outer edge of the mognetic striping ideally should 
be 0.007 inch (0.18 mm] from the edge of the film. 

.American National Standard 
position, dimensions and reproducing 
speed of six 100-mil magnetic sound 
records on 35-mm motion-picture film 
Approved November 25,1974 Secretariat: Society of Motion Picture and Television Engineers 

1. Scope 

This stondord specifies the position, dimen- 
sions, reproducing speed ond  identity o f  the six 
nominol 0.100-in (2.54 mm) mognetic sound rec- 
ords on 35-mm motion-picture film. 

2. Sound Records 

2.1 The lateral locotion ond  width o f  the six 
rnognetic sound records shall b e  0s specified in 
the figure ond  toble. 

2.1.1 The records shall b e  referred t o  by  num- 
ber, 0 s  shown i n  the figure, wi th record No. 1 
nearest the reference edge. 

2.2 The recording sholl be mode so thot the 
ozimuth of the record is ot o n  angle of 90 = 5' 
t o  the reference edge o f  the film. 

2.3 Wi th  the direction o f  travel os shown in the 
figure, the mognetic coating is  on the upper sur- 
face o f  the film. 

2.4 The sound records sholl b e  recorded in such 
o monner thot they con be reproduced properly 
b y  reproducing heods whose gops ore positioned 
olong o common plone o r  in line. 

P e g =  I of I page. 

REFER 
EDSE 

F ILY 
TRAVEL 

-~ 
Dimensions Inches 

A 
B 016OiOOO2 
C 0320-tO002 
D 0 480 = 0 002 
E 0640=0002 
F 0 800 * 0 002 
G 0 100 i 0 002 

0 289 _t 0 002- 

~~~ ~ 

Millimeters 
7.34 k 0.05 
4.06 -C 0.05 
8.13 f 0.05 

12.19 f 0.05 
16.26 f 0.35 
20.32 = 0.05 
2.54 & 0.05 

~ -~ 

3. Reproducing Speed 
The recording shall b e  mode so thot the sound 

records wi l l  reproduce properly o t  96 perforo- 

tions per second (approximately 90 feet 127 
meters] per minute or 18 inches 146 centimeters] 
per secondj which is 24 fromes per second. 
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Appendix 
ine Appendix i s  not 0 port of this American Nofionot Sbndord. but i s  included for informalion purposes only.) 

Al .  Record Width 

The width of the recorded arm must be meowred with 
great core 0 s  it enters diredly into the cohlat ion of flux 
per unit width. 

When the recording heod gop i s  norrower thon the 
width of the coating or stripe, 0 s  i s  normal for 011 motion- 
picture test films, there is o meosurement complication 
involving both the uncertointies in seeing the track and 
in determining the recording fringing. 

If the recording heod gap is  ovailoble, the track width 
is  best meowred directly by measuring the gap width 
and adding to this dimension twice the thickness of the 
test record mognetic cooting. This torredion will usuolly 
be 0.0003 to 0.0006 inch (0.008 to 0.015 mm). 

.If the recording heod gap i s  unknown. the recorded 
record may be mode visible by the use of o carbonyl 
iron suspension. Core should be token to apply the min- 
imum quontity that makes the recording visible. so that 
the developed imoge is  not wider thon the actuol re- 
corded area. 

A2. Reproducing Head Gap Width 

If precision maorurements or colibrotions ore to be 
made on sound records made in accordonce with this 
stondord, reproducing head gaps of the some width 
dimension or wider than the recorded track must be used 
to take into account edge effects or fringing. 

A3. Erose Heads 

Erosing head gops used to erase the records specified 
in this standord should be substantially wider than the 
record specified. 

A4. Reference Standard 

The film base used for the sound records conforming 
to this rtandord is  usually made in occordonce with 
Americon Notional Standard Dimensions for 35 mm 
Motion-Picture Film Perforated KS. PH22.139-1974. 

AS. Picture-Sound Synchronization 

The film i s  used for sound records only. Any accom- 
ponying picture is  on o separate photogrophic film. When 
sound records are intended to be used in synchronizotion 
with pictorial moterial found on a separate film, the 
picture-sound relationship should be in accordance with 
SMPTE Recommended Practice RP 25-1968, Sound and 
Picture Synchronization on Motion-Picture Film Relative 
to the Universol Leader for Magnetic and Photographic 
Trocks. 

A6. Magnetic C w t i n g  

The dimensions of the magnetic coating are not speci- 
fied, but i t  is assumed to be wide enough to permit the 
placement of the sound records in accordance with this 
rtondord. 

PH22.186-1974 

ANSI PH22.187-1974 

American National Standard 
dimensions for proiection lamps, con- 
denser-ref lector, f our-pin, pref ocus-base 
Approved November 25, 1974 Secretariat Society of Motion Ptcture ond Televwon Engineers 

1. Scope 

1.1 This standard specifies the dimensions es- 
sential to interchangeability of condenser-re- 
flector, four-pin, prefocus lamps of T-12, TB-12, 
T-14 and TB-14 bulb sizes in 8 mm motion-pic- 
ture projectors. 

1.2 It i s  not the intent to prescribe operating 
characteristics or details of design. 

2. Dimensions 

2.1 Base and pin dimensions shall be as speci- 
fied in American National Standard Specifica- 
tions for Four-Pin Prefocus Base, C81.57-1973. 

2.2 Lamp dimensions shall be as specified in the 
figure and table. 

2.3 Dimension J, maximum bulb excursion, speci- 
fies that no portion of the bulb wall shall extend 
toward the aperture more than J from a plane 
fh?ough the bose axis ond perpendicular to the 
optical axis. 

2.4 Dimension E specifies bulb excursion limits 
ot certoin potential lamp housing interference 
points in the projector. Measurements are made 
in Plane X, porollel to and 2.437 in (61.90 mm 
[Dimension HI  above the base seating plane. 

The critical zone in Plane X is  an included angle 
of 52' located as shown in the top view of the 
lamp. The apex of the 52 angle i s  located at the 
intersection of the bose axis, Plane X,.and Refer- 
ence Centerline B. 

No portion of the bulb wall within the critical 
angle located in Plane X shall extend more 52 

than E from Reference Centerline B. 

2.5 Dimension A, moximum bulb diameter, is  de- 
fined as t te  diameter of a cylinder cooxiol with 
the oxis of the lamp bose into which the lamp 
must fit. (See Note Z.) 

2.6 If an opaque top is  used, it shall not extend 
more thon 0.630 in (16  mm) from the top of the 
bulb. (See Note 2.) 
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Dimensions Groups Inches Millimeters 

A (See 2.5) I, II, Ila* 1.875 max 
111 2.140max 

B I, II 3.037 mox 
Ha* 2.663 max 
111 2.850 max 

C I, II 3.562 max 
Ila* 3.188 max 
111 3.375 max 

E (See 2.4) All 0.800 max 
F All 1.562 nom 
G All 0.535 ref 
H All 2.437 ref 
J (See 2.3) I, 11, Ilo* 0.825 max 

111 0.950 mox 
K (See Note 4) I, 111 1.750 nom 

11, lla* 2.250 nom 
0.630 mox L (See Note 2) 

'Group Ila lamps are designed primarily for horizontal operation. 

~ ______ ~~~~ 

47.62 mox 
54.36 mox 
77.14 max 
67.44 max 
72.39 max 
90.47 max 
80.98 max 
85.72 max 
20.32 max 
39.67 nom 
13.59 ref 
61.90 ref 
20.96mox 
24.13 max 
44.45 nom 
57.1 5 nom 
16.00 mox 
- 

3. Operating Position 
3.1 lamps designed for operotion up to 50 
volts are prefocused with respect to Pins 2 and 4. 
(See Appendix A1 .) 
3.2 tamps designed for operation in the 100- 
135 volt range are prefocused with respect to 
Pins 1 and 3. (See Appendix A2.) 

4. Group Types 
4.1 The variations of reflector-type lamps used 
in 8 mm applications may be divided into three 
general groups: 

Group I-T-12 and TB-12 (nominal 1% in 
[38 mm] diameter) bulb and a 1.750 in 
(44.45 mm) focal distance. 

Group II and lla-T-12 and TB-12 (nominal 
1% in [38 mm] diameter) bulb and a 2.250 
in (57.15 mm) focal distance. 

Group Ill-T-14 and TB-14 (nominal 1v4 in 
[44 mm] diameter) bulb and a 1.750 in 
(44.45 mm) focal distance. 

NOTE 1: Incandescent projection lamps are usually 
identified by a three-letter code, as specified in American 
National Stondord Method for the Designation of Photo 
Lompr. C78.370-1963 (R1969). 

NOTE 2: The dimension in Section 2.6 applies to those 
projection lamps hoving opaque end coatings. However, 
there are exceptions, the specifications of which are sup- 
plied by the equipment manufacturers. 

NOTE 3: Bulb size is  defined by the cylinder of Diom- 
eter A together with excursion limits in specific areos, as 
defined by Dimensions E and J .  It i s  possible, therefore, 
thot the bulb shape moy be other than T (for tubular 
or cylindrical), such 0s the TB (tubular with a bulged, 
formed face) bulb used for some lamps. 

Projector parts. such as the chimney, baffle plates, and 
aperture must be so located as to ensure adequate clear- 
once between these parts and the bulb surface. 

NOTE 4: Focal distance is  the recommended dimen- 
sion from the oxis of the lamp base to the film plane. It 
is not necessarily the focal length of the internal can- 
densing reflector. 

Appendix 
(The Appendix is  no1 0 port of lhis Anencricon National Stondord. but i s  included for infornetion p~rposcs only.) 

A l .  In those Iomps designed for operation up to 50 volts, 
electrical contact is  mode through Pins 1 ond 2. Pins 3 
and 4 are not alwoys electrically isolated from Pin 1 or 2 
or both. 

A2. In those lamps designed for operation in the 100- 
135 volt range, electrical contact is made through Pins 1 
and 4. Pins 2 and 3 are not alwoys electricolly isolated 
from Pin 1 ar 4 or both. 

A3. The terms 7 -12"  and "T8-12" define the general 
s h o p  and nominol diameter of the bulb. The letter '7" is 
an abbreviation for tubular. '78" far tubular with a 

bulged, formed face. The numbers relate to the nominal 
diameter in eighths of on inch; e.g., 7-12 is a tubular bulb 
12/8 inch (38 mm) in diameter. 

A4. Both metallic and dichroic internol integral reflectom 
ore used with all groups of projection lamps. Although 
dichroic reflector lamps of equal wattage can generally 
be used in place of metallic reflector lamps, the reverse 
i s  not true due to the infrared energy reflection and 
transmission characteristics differences. Metallic reflector 
lamps should not be substituted for dichroic reflector pro- 
jection lamp types. Film and equipment damage may 
result. 

PH22.187-1974 PH22.187-1974 
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Draft American National Standard 

Dimensions for 16-mm Motion-Picture 

Projection Reels (200- to 23004 t Capacity) 

w P 

PH22.11 
R e r m o n  of 

P H l 2  1 1  l V t 4  

i_r_i v' 

U 
E N L A R G E 0  VIEWOF 

ROUND HOLE IN FLANGE 
I N  P L A N  VIEW 

Plan V i e w  and Cross Section of Reel 

THIS PROPOSAL IS  PUBLISHED FOR COMMENT ONLY 

Millimeters Loterol Runout cppocity l icher MNllimeters Inches 

:6C m', - o.031 127.79 - o,79 1.750 - 0.250 44.45 L 6.35 0.057 mox 

~~ ~ ~ ~ _ _  

200 'I 5,031 - 0.000 - 0.00 

400 
(120 

600 
(180 

800 
I 240 

1200 
I 370 

1600 
1490 

2000 
'610 

~- 

1.45 mox 

2.03 mox 

2.03 mox 

3.05 m o x  

3 5 6  mox 

4.06 mox 

4 3 4  mox 

4.44 m o x  

T a b l e  2 
~ 

C 

D 

E 

F 

G 

H 

J 

T 

U 

V 

or beveled edges, if any' 

Spindle hole dlameter 

Distance between flanges ot spindle holes 

At hub 

At periphery 

Side of square spindle hole 

Overoll thickness at spindle holes 

Flange thickness (odpcent tc sptndle holes'i 

Keyway depth 

Keywoy width 

__ Flonge ond ~ h u b  ~~~ eccentricity 
~~ _ _ _ ~  ~~ ~ ~ 

NOTES: 

1 .  The metric values in the tobles of dimensions ore 
converted from the inch volues in occordonce with ron- 
version principles outlined in Americon Notionol Stond- 
ard Metric Proctice Guide, 2210.1-1973 

2. The outer surfoces of the flanges sholl be flat out 
lo o diometer of at least 1.250 in (31.75 mmi. Dimension 
J I S  the thickness of the reel over the oren described by 
this diameter 

~ ___ ~ ~ _ _  ~~~ ~ ~ ~ 
~~ ~ 

Inches Millimeters 

0.962 m o x  24.43 mox 

- 0.000 
0.319 - 0.003 

0.660 = 0.015 16.76 = 0.38 

0.660 = 0.010 16.76 = 0.25 
- 0.075 - 1.90 

8.10 1 ;:;; 

o.660 - 0.000 16.76 - 0.00 

0.319 I ;':: 8.10 1 ;:; 
20.07 mox 0.790 mox 

0.105 mox 2.67 mox 
0.69 min 0.027 min 

- 0.00 
- 0.51 0.330 I 0":;:; 

3.18 1 :::: - 0.005 

0.79 mox 

0.125 - 0 . ~ 0  

______________~_ 0.031 mox 
~~ __ ~ 

3. Rivets or other fastening members shall not extend 
beyond the outside surfoces of the flonges more than 
0 03 in (0.8 mm! ond shall not extend beyond the overall 
thickness indicated by Dimension C. 

4. Except o t  embossings, rolled edges and rounded 
corners, the limits shown sholl not be exceeded 01 the 
periphery of the flonges, nor at ony other distance from 
the center of the reel. 

PH22.11 
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Make three posts thot ore placed 120' oport and con- 
structed so they support a short length of the rim of the 
reel for a distance of 0.12 in (3.0 mm! radially. Apply o 
lcod of ' ~ 2  pound (2.2 N) over o central oren not greater 
than 1.25 in (31.8 mmi in diometer. Measure the vertical 
locatlon of this area with a dial indicator. Add 1 pound 
,,4.4 NI  Repeat the process on the 
other flange. The odditianol deflection caused by the 

5. l 4  spring flngers ore used to engage the edges of 
the film, Dimension F shall be measured between the 
fingers when they ore pressed outward to the limit of 
the,, operoting range. 

6. Eccentriclty of the flanges and hub with respect to 
the spindle hole axis sholl not exceed the total variation 
shown in Table 2. 

Draft American National Standard 

Position, Dimensions and Reproducing Speed 
of Photographic Sound Records on 35-mm 

Motion-Picture Release Prints 

good reel must lleet Certain minimal 
physical strength requirements, particularly with respect 

1 -pound load over that given b y  the ',2-pound load should 
be less than 0.035 in (0.89 mmi. 

P H 2 2 . 4 0  

I(criGion of 
PH22 40.1967 

to the flanges A reel thot meets this standard must pass 
the following test for flange rigtdity: 

8. Loterol runout shall be measured with respect to the 
common oxis established by the round and square holes. 

1 
2 

4 
c 

2 
&' 

A l .  For regular projection, o reel with o round hole in 
one flange i s  generally preferred. When this hole i s  pres- 
enl. the projectionist con tell at o glance whether or not 
the film needs rewinding. Furthermore. this type of reel 
helpr the projerfionist place the film correctly on the 
projector and thread it so that the picture i s  properly 
oriented with respect to the right and left sides. 3 

E: 
2 ' 
5 However. if both f1org.r hove squore holes, they and 
v: the opening 12 the c w m r  sbould be a'igned so that the 
3 reel 1 1 1 1  fit on o square spindle and reivinds with o long 
a key. Such reels may not be suitable for use on same pro- 2 lector rpirdler This is true ii the rpind'e hos a rhouldsr 

that a flange milst touch in order to supply lateral po- < r'tioning for the reel 

It i s  common practice to use reels with square holes on 
both flarges. In rach a case. the ollgnment of the square 
holes must be such thot o test bar 0 316 i i  '8 02 mm', in 
diameter sholl pars completely through the reel 

R 

A2. Nom8noI values for Dimerrions E, F and G were 
chosen to provide Ioterol cleoronce for the film. which 
has o maximum width or 0.630 in !16.00 mm' However, 
o charnel of the indicoted width i s  narrow enough so 
that the film connot wander loterally too rruch as it is 
wound. If the channel i s  too wide, it i s  likely to cause 
loose xinding of the film with resultant excessively large 
1011s 

2 
e0 c 

At the hub, the toleronces applied to Dimension F ore 
least because it I S  possible to control the separotion fairly 
eosily in thot zone. At the region near the holes for the 
rpindles. these tolerances ore somewhat larger to allow 

REFERENCES: 

1 VILBRANDT. C.  N. The prolection l i fe of 16mm film. 
lovrnol ol the Socrety of Mollon Ptclure Engmeerr, voI A8, 
June 1947. pp 521-542. 

for slight buckling of the flonger between the hub and 
the holes. At the periphery. the tolerances are still greater 
because i t  is difficult to maintoin the distance with oc- 
C " X I C Y  

A 3 .  The opening in the corner of the rquore hoie, to 
which Dimensions U and V apply, i s  provided 13 f i l  the 
spindles of 35-mm rewinds. which ore used in some 

laboratories. 

A4. Minimum and moximum values for Dimension 1. the 
thickness of the flanges. were chosen to permit the use 

of various moteriols. 

A5.  The outside diometer of the flanges was mode as 
large a s  permitted by post practice in the design of pro- 
jectors, containers for reels, rewinds and similar equip- 
rent .  This was done SD that the values of 6 could be mode 
DZ great as possible As o result. there I S  less variation 
thrsug'lovt the projection o1 c roll ~n the tension to which 
the film is  subiected by the toke-up merhonism. This i s  
especiolly true i f  o constant-torque device is used 

A 6 .  Film fenson in o projector should be kept lo,* to 
avoid perforotian domoge. In order to mointaln low ten- 
sion, i t  is necessary to keep the quotient B i A  (core di- 
ometer 6 divided by flange diameter A! ns lorge ns 
possible Rother widely separated limits for hub diameter 
ore allowed in the values given in the tobles in some 
cases, They are not intended to be manufacturing toler- 
ances, only to describe curreitly ovoiloble reels that give 
satisfactory performance. In the design of new large reels, 
it is recommerded that the paper listed or Reference 2 
below be consulted 

2. CHANDLER, J. 5.  Projecting 16mm film with large 
reels. Journal of fhe Sooefy of Molmn Prcture and Tele- 
vision Enqlneerr. voI  65, May 1956. pp 320-327 

1. Scope 
1.1 This standard specifies the position, dimen- 
sions and reproducing speed of variable-area 
and variable-density photographic sound records 
on 35-mm motion-picture release prints. 

1.2 This standard also specifies the longitudinal 
picture-sound displacement. 

2. Sound Record 
The dimensions and location of the sound rec- 

ords shall be as specified in the figure and table. 

3. Longitudinal Picture-Sound 
Displacement 

The sound record on the film shall be displaced 
longitudinally from the center of the correspond- 
ing picture by a distance of 21 frames = !/z frame 
in the direction of film travel during normal 
projection. 

4. Reproducing Speed 
The recordings shall be made so that the sound 

records will reproduce properly at 96 perfora- 
tions per second (approximately 90 feet [ 27.4 
meters] per minute or 18 inches [45.7 centi- 
meters] per second) which is 24 frames per 
second. 

VARIABLE AFZEA 
AND MATTED 
VAFZUBLE DENSITY 

FULL WIDTH 
VARIABLE D E N W Y  

AREA S W N E D  
8 Y R E P R O D K E R  

Inches Millimeters 

7.82 nom 0.308 nom 
4.86 nom 0.192 nom 

0.205 I 0.001 5.21 = 0.03 
0.281 i- 0.001 7.14 = 0.03 

0.244 = 0.001 6.20 i 0.03 

THIS PROPOSAL IS PUBLISHED FOR C O M M E N T  ONLY 
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NOTE 1: Motion-picture prints conforming to this stond- NOTE 3: Dimensions A ond B. describing the printed 
ord are usually projected in occordonce with Americon ore0 of the sound record, are established by American 
Notional Stondord 35-mm Photogrophic Sound Motion- Notionol Stondord Dimensions of Exposed Areos for Pic- 
Picture Film. Usaae in Proiector. PH22.3-1961 11119733. ture and PhotooroDhic Sound on 35-mm Motion-Picture 

0 
m 

.~ . .  - .  ~~ ~ 

NOTE 2: Motion-picture prints to this 
Prints Mode on Continuous Ccntoct Printers, PH22.111- 
1965 (R1969). ond are shown in the table as nominal 

ord are usually made On film made in occordonce with 
lona-Ditch dimensions sDecified in American National 

for reference 
- ,  

Standard Dimensions for 35-mm Motion-Picture Film Per- 
forated KS. PH22.139-1974. 

z a 

Appendix 
#The Appendix 8 1  not a pmrt of this Arncriron Nofionol Sfondord. but k included for informotion p v r p ~ s r l  only.: 

In the overage theater, it is  necessory to emit the 
sound pulses before the corresponding picture frome is  
positioned in the operture. Since sound travels opproxi- 
motely 1100 ft per second or obout 50 ft per frame dur- 
ing the normal projection rate of 24 frornes per second, 
the projectionist can place the sound and picture in syn- 
chronization in the theater where he wishes by varying 
the length of the threoding path in the projector. 

For example. if the positioning of frome 21 at the 
scanning point brings the corresponding picture and 
sound to the screen ond the speaker at the some instonl. 
then positioning frome 20 ot the scanning point would 
give synchronism 01 about 50 ft from the screen 

____ 

Draf t  American National Standard Specifications for 
PH21.55 

Pnzz 55 I PW 
Rcrii ior cl Leaders and Cue Marks for 35- and 16-mm 

Sound Motion-Picture Release Prints 

1. Scope 
This standard specifies the make-up or as- 

sembly of leaders and cue marks for 35- and 
16-mm sound motion-picture release prints far 
use in both motion-picture theaters and televi- 
sion studios. 

2. Reduction Ratio 
The reduction ratio in the production of the 

head and foot leaders from 35-mm matian-pic- 
ture film shall be in accordance with American 
National Standard 16-Millimeter Positive Aper- 
ture Dimensions and Image Size far Positive Prints 
Made from 35-Millimeter Negatives, PH22.46- 
1946 (R1969). 

3. Orientation of Words 
and Numerals 

3.1 Orientation and dimensions of letters and 
numerals in this standard are with respect to 
35-mm motion-picture film and are modified pro- 
portionally far 16-mm prints in accordance with 
Section 2. 

FOOTAGE NUMBER I1 IN FRAME 43 

PDge 1 of 7 p q c s  

3.2 The third, fourth and fifth frames of the 
identification sections containing the title of the 
film and reel number shall be printed in white 
letters on a black background so that they can 
be read normally when the reel i s  uppermost and 
the leading end or head of the film hongs down 
ready for threading. 

3.3 The wards ”Type of Sound,” “Aspect Ratio.“ 
”Picture Title,” ”Company,” ”Series,” ”Reel No.,” 
”Prod. No. ” and “Play Date” shall be printed 
lengthwise with the film in white letters on a black 
bockground. 

3.4 A footage count-dawn number is  placed in 
the sound track area of the Synchronizing Sec- 
tion (4.3) in Frames 27, 43, 59, 75, 91 and 107. 
The number sholl fill a space no less than 3 4  of 
frame height and be bold white figures on a black 
background so that it ij read normally as in Sec. 
3.2 (see Fig. 1). 
3.5 In sections where information is  to be 
printed lengthwise with the film, light framelines 
shall be included and all such printing must be 
placed within the outlined areos so that it can 
be read an 16-mm reduction prints. 

FOOTAGE NUMBER 8 IN FRAME 91 

Figure 1 
Footage Numbers in Sound Track Area 

THIS PROPOSAL IS PUBLISHED FOR COMMENT ONLY 
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framelines on which the words "Aspect Ratio" 
and "Type of Sound" are ploinly printed length- 
wise with the film in 'is inch (3.2 mm) high white 
letters. Each group of wards starting in the 10th 
frame and in two separate lengthwise lines reod- 
ing through base of film from left to right with 
heod end of film at right. 

Frame 1G-Four letter 0 s  vertically in line and 
opposite the sound track are0 approximately %b 

inch (7.9 mm) from the 35-mm comera aperture 
centerline opposite the sound area. Letters to be 
5% inch (3.2 mml high and !/s inch wide, white on 
block bockground (4 x 3 format). 

Frame 11-The printed word "Head" not less 
than 3.'8 inch (9.5 rnm) high in inverted black let- 
ters on white bockground. 

Frame 12-A Winch (3.2 mm) diameter black 
dot in center of 4 x 3 format. White bockground 
with narrow black framelines. 

Frame 13-The printed word "Picture" not 
less than 3;s inch (9.5 rnm) high in inverted block 
letters on white background. 

Frames 14-15-Two frames in which the words 
"SMPTE Universal Leader" shall be printed. Let- 
ters to be not less than !'a inch (3.2 mmi  high. 
Inverted white letters on a black bockground 
(4 x 3 format). 

Frame 16-Four letter Xs vertically in line 
adjacent to sound track area approximately 5& 

inch (7.9 mm) from the 35-mm comera operture 
centerline toword sound area. Letters to be '/a 
inch (3.2 mm! high and 1:s inch wide, white in 
black bockground (4 x 3 formot). 

Frames 17-18-Some 0 s  Fromes 14-15. 

Frames 19-26-Eight fromes of black with 
white fromelines on which the words "Reel NO.," 
"Prod. No." ond "Ploy Dote" are printed length- 
wise with the film in 1% inch (3.2 m m i  high white 
letters in Frame 20. In Frame 26, on three lines 
lengthwise, reading left to right through film base 
with heod of leader to right, the words "Picture," 
"Company" and "Series," using the same formot 
os that in Frame 20. 

Frames 27-42-Sixteen frames of port titles 
are to be inserted here. In each frame ( l i  the 
reel number (Arabic numeral not less than 4 of 
frame height) and (2) the picture title sholl be 
printed in block letters on a white bockground. 
If part titles are not available, these frames 
should be black with narrow framelines. 

PH22.55 
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3.6 In the trailer (foot leader), the title of the 
film and the reel number shall be printed so that 
they appear inverted when the remainder of the 
reel i s  uppermost and the film hangs downward. 

4. Head Leader (See figure 2) 
4.1 Protective Section. The protective sec- 
tion of the 35-mm leader shall consist of 8 feet 
(2.44 m) of transparent or raw stock; for 16-mm 
leader, 3.25 feet (99 cm). When the protective 
leader has been reduced to a length of 6 feet 
(1.83 m) for 35-mm film or 2.5 feet (76 cm) for 
16-mm film, it is  to be restored to its original 
length. 

The lost frame of this section contains the 
words "Splice Here" and an arrow pointing to 
the frameline between this frame and Frame 1 
of the identification section. The letters should be 
at least0.125 inch (3.18 mm) high. 
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 leoders, exact neutral densities have not been 
specified. For the purpose of this standard, the 
following approximate neutral densities are re- 
ferred to: 

White 
Gray 
Block 

(low neutral density of 0.35) 
(medium neutral density of 0.65) 
(high neutral density of 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 &The printed ward "Subject" with 
letters !(6 inch (1.6 mm) high at top of frome in 
upright position, white on black background 
(4 x 3 format). 

Frame 4-The printed word "Length" at top 
left side of frome and the printed word "Roll" 
at center of frame on left side. Lettering to be 
comparable to thot in Frame 3 (4 x 3 format). 

Frame S T h e  printed words "Reel No." at 
top left side of frame and printed word "Color" 
at center of frame on left side. Lettering, read 
upright, to be comparable to that in Frame 3. 
At bottom of frame printed word "Picture" 9's 
inch (3.2 mm) high. 

Frames 6-lG-Five frames of black with white 

aq- 142 

i 

h I TOO1 43 

LEADER PICTURE TRAILER 

Figure 2 
Figure shows 35-mm film with sound track on right edge as seen from the light source in the 

proiector. The sound track i s  on the left edge of 16-mm film. 
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Frame 4 L T h e  footage number "1 1" shall be 
printed in the sound track are0 (see Sec. 3.4 and 
Fig. 1). 

Frome 50-Al l  background, except for a 15- 
degree wedge ot the top left center, i s  of neutrol 
gray 

black on o white bockground. 
Frame 51-The numeral changes to '7" in 

Frome 52-The wedge again appears. 

Frome 55-On each side of the '7," there shall 
be letters '/a inch (3.2 mm) high, white on a neu- 
tral gray bockground, "M" and "35" vertically 
to indicate 35-mm magnetic sound stort (see Fig. 

Fromes 56-1 17-The sequence of numerals 
marking the seconds of film running time at 24 
frames per second continues to Frame 117. 

Frame 59-The footage number " 1 0  shall be 
printed in the sound trock area (see Sec. 3.4 and 
Fig. 1). 

Frome 75-The footage number "9" shall be 
printed in the sound trock ore0 (see Sec. 3.4 and 
Fig. 1). 

Frome 91-The footoge number " 8  shall be 
printed in the sound trock ore0 (see Sec. 3.4 ond 
Fig. 1). 

Frome 107-The footoge number "7" shall be 
printed in the sound trock orea (see Sec. 3.4 ond 
Fig. 1). 

Frames 117-122-The moving wedge and 
numeral appear on Frames 141-146 but with the 
oddition of the Gothic letters "C" ond "F" on the 
left- and right-hand side of the circle, respec- 
tively, $0 indicate the position in the leoder 
where one to six frames may be removed ond a 
similor number of control frames spliced in. 

6). 

Pmsr 5 of 7 pms., 

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

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

Following the four frames of the chongeover 
cue, there shall be 24 frames, or one second 
running time, to the beginning of the runout 
section of the trailer. 
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4.3 Synchronizing Section. The synchroniz- 
ing section of the leoder shall be 218 fromes in 
length. 

4.3.1 The cross hairlines shall be black and 
the two large concentric circles used throughout 
the visual count-down section 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, sholl be mode up as follows: 

Frame 1-The 16-mm sound start indication 
sholl be printed in white letters on o neutral gray 
bockground 0 s  shown in Fig. 3. 

Fromes 2-bFive frames of neutral gray. 

Frame 7-The 35-mm sound stort indication 
shall be printed in white letters on o neutral gray 
background os shown in Fig. 4. 

Fromes 8-26Nineteen frames of neutrol 
gray. 

Frome 27-The words "Picture Stort" shall be 
printed in block on a white bockground, the let- 
ters in the word "Picture" to be not less thon '/a 
inch (3.2 mm) high and in "Start" not less thon 
1,G inch (6.4 mm) high. Visual count-down begins 
with this frome. 

The footoge number "12" shall be printed in 

Frome 28-The visuol count-down continues 
with the figure " 8  in block within o circle of 
white on on overoll neutrol groy bockground with 
o 15-degree wedge of darker neutral gray on 
the right of top center, 0 s  projected. In eoch suc- 
ceeding frome, the wedge increases in 15-degree 
steps, moving clockwise when projected (see Fig. 
5). 

the sound track orea (see Sec. 3.4 and Fig. 1). 

-I_----- 

I ,-- ,l 
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Figure 3 
16-mm Sound Start Identification Frame 

Figure 4 
35-mm Sound Start Identification Frame 

Frames 123-170-The sequence of numerals 
and moving wedge marking the seconds of film 
running time continues through Frame 170. 

Frome 171-The numeral "2" in black on a 
yhite bockground appears ending the visual 
count-down. 

Frames 172-21 0-Thirty-nine frames of black 

Frome 21 1-Asingle white dot shall be located 

Frames 212-21 8-Seven frames of block 

density. 

0 s  specified in 5.2. 

density. 

4.3.3 One additional frome follows with the 
words "Splice Here" and an arrow pointing to the 
frameline between Frome 218 and this frome. 
The letters should be at least '/a inch (3.2 mm) 
high. 

5. Picture Section (See Figure 2) 
5.1 Picture. It i s  recommended that picture oc- 
tion stort and finish on fades wherever possible. 
Otherwise, significant sound should be kept at 
least five feet (1.52 m) for 35-mm prints and two 
feet (61 cm) for 16-mm prints from the stort and 
finish of the picture. 

5.2 Motor Cue. The motor cue shall consist of 
o block circular dot with a white outline or a 
white circular dot with o block outline, printed 
from o 35-mm negotive which has had four con- 
secutive fromes punched with o die 0.094 inch 
(2.39 mm) in diameter. The position of this cue 
mark for release prints with aspect ratios up to 
1.851 shall be 0 s  shown in Fig. 7. The position 
of the cue mark for release prints with aspect 
ratios from 2.351 to 2:l shall be as shown in 
Fig. 8. ------------ , 

Figure S 
Example of Visual Count-down 

6. Trailer (Foot Leader) (See Figure 2) 
6.1 Additional Frame. One additional frome 
follows with the words "Splice Here" and an ar- 
row pointing to the frameline between the pic- 
ture section and the troiler. The letters should be 
at least '/a inch (3.2 mm) high. 

6.2 Runout Section. The runout section of the 
trailer sholl consist of 88 frames, 87 of which 
ore to be black. Frome 88 shall have the printed 
word "Finish" not less thon 3% inch (9.5 mm) high 
in upright black letters an white 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 

Fromes 1-7-Seven frames of black without 
fromelines. 

up 0 s  follows: 

Frames 8-31-Twenty-four frames of port 
titles are to be inserted here. In eoch frome (1) 
the end of reel, (2) the reel number (Arabic 
numeral not less thon 'A of frame height), and 
(3) the picture title shall be printed in block let- 

Figure 6 
35-mm Magnetic Sound Start 
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Fromes 44-48-Five blonk frames of block 
with light framelines upon which the words (1) 
"Picture Title" and (21 "End of Reel" ore printed 
lengthwise with the film in '/a inch (3.2 mm) high 
white letters on block bockground. 

Frames 49-51-Three fromes identical to 
Frames 5, 4 ond 3, respectively, of heod leader 
identificotion section, except thot the letters ore 
inverted. 

Fromes 52-53-Two block fromes. 
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The A p p e d a  8 1  no( 3 p o v  3; hi Lmermcsm Nat lmol  S f m i r r d .  bbr IS in<ldded far mforrnat,or pycpows only 

Al .  The difference between projection roles of 24 ond 
25 frames per second is  negligrble in the normol uroge 
of the leader 

A2. Logos, trodemoris or other extroneou5 motercol, if Title Areas lest for  SYstems 
obsolutely necessory. should be inserted in the leoder 
prior to the 16-mrn sound stor! cue or just preceding 
Frome 32 of the troiler identificotion section or both. 

A3. The outside diometer of the larger white circle. re- 
ferred to in Sec. 4.3.1, indicoterthe height of the television 
sofe action ore0 specified in SMPTE Recommended Proc- 
tice RP27.3-1972, Specificotions far Sofe Action ond Sofe 

A4. The outride diameter of the smoller white circle, re- 
ferred to in Sec. 4.3 1, I S  equivoleni to the height of o 
projector operture having on aspect rotio of 1.851. 
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ters on o white bockground. If part titles ore not 
ovoilable, these fromes sholl be blonk of me- 
dium neutrol density with norrow fromelines. 

Frome 32-Four letter 0 s  vertically in line 
and opposite the sound trock ore0 opproxi- 
motely y6 inch (7.9 mm) from the 35-mm comero 
operture centerline opposite the sound oreo. Let- 
ters to be '/E inch (3.2 mmi high ond '/s inch wide, 
white on block bockground (4  x 3 formot!. 

Fromes 33-37-Five block frames with light 
fromelines for reproduction of information writ- 
ten on the negotive. 

Frame 38-Block with four Xs adjacent to the 
sound track, similor to Frome 16 of the heod 
leader identificotion section. 

Frames 39-40-Similar to Frames 14-15 of 
heod leader identificotion section with words 
"SMPTE Universal Leader," except thot the words 
ore upright. 

Frame 41-Similor to Frame 13 of heod 
leader identificotion section, except thot the 
word "Picture" i s  upright (not inverted). 

Frome 42-Dot similor to thot in Frame 12 of 
heod leader identificotion section. 

Frome 43-Similar to Frome 11 of heod 
leoder identificotion section, except printed 
word is  "Foot" which is  upright (not inverted). 

Figure 7 
Position of Cue Morks for  

Nonanamorphic Release Prints 
Imoge os seen on the Screen 

6.3.2 One additional frome follows with the 
words "Splice Here" ond on arrow pointing to 
the fromeline between this frome and Frame 53 
to indicate where the protective section joins the 
troiler. 

6.4 Protective Section. The protective sec- 
tion of'the troiler sholl consist of 8 feet (2.44 m) 
of tronsporent or row stock for 35-mm prints and 
3.25 feet (99 cm) for 16-mm prints. 

Note: The Society of Motlon Picture ond Television Engi- 
neers makes ovoiloble leoders in occordonce with this 
standard Supplied on moster positive motion-picture 
stock in 16-mm ond 35-mm sizes, intended for reproduc- 
tion 01 negotives. they ore identified os SMPTE Universol 
Leoders. 
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