
ing methods, which will lead to the for- 
mation of images conveying a large 
quantity of information. 

of all branches of the motion-picture 
industry, the NIKFI will greatly increase 
the quality and efficiency of the investi- 
gations and developments it carries out, 
improve the organization and co-ordina- 
tion of the scientific-research and ex- 

taken by the Institute and its branches: 
the construction bureau and the cine- 
matographic establishments, and strive 
for a further increase in the part played 
by the Institute as the leading organiza- 
tion in the field of cinC techniques and 

To  solve successfully the problems to 
be undertaken in the coming five-year 
plan and to ensure the technical progress perimental-construction work under- the cine photo industry. 

- 
h 

standards and recommended practices 

Proposed American Standards 
Two Proposed American Standards are published here for a 

trial period and public review. Comments should be addressed 
to Alex E. Alden, Staff Engineer, at Society Headquarters 
prior to May 20. These proposals are currently under review 
by ASA Sectional Committee PH22; consequently, all com- 
ments received through this publication will be resolved by 
that committee prior to further processing. 

The proposals, PH22.11, Dimensions for l6mm Motion- 
Picture Projection Reels (200- to 2,000-ft capacity) and PH22.- 
73, Dimensions for 35mm Motion-Picture Film, Perforated 
32mm, 2R-2994, are proposed revisions of existing standards. 
PH22.73 is, in fact, a complete reaffirmation of the technical 
information differing from its previous version only in an 
editorial manner to facilitate its use. PH22.11, however, has 
been expanded to specify reels up to 2,000-ft capacity and, in 
some cases, dimensions have been modified. It is recommended 
that this proposal be reviewed carefully.-A.E.A. 

International Standardization 
The International Organization for Standardization (ISO), 

whose activities in the field of cinematography were described 

in the January 1962 Journal (pp. 32-37), adopted three rec- 
ommendations which are published here for the general in- 
formation of the SMPTE membership. 

Recommendation R 358, Maximum Aspect Ratio of Projector 
Aperture for Projection of 35mm Nonanamorphotic Motion- 
Picture Films, does not parallel any American Standard, al- 
though the practice described is generally followed within the 
United States; Germany, Japan and New Zealand opposed 
approval of this recommendation. 

Recommendation R 359, Projected Image Area for 16mm 
Film, not approved by France, is in general agreement with 
the equivalent American Standard PH22.8-1957. Recom- 
mendation R 360, Location of Recording Heads for Four Mag- 
netic Sound Records on 35mm Film, is in full agreement with 
the similar American Standard PH22.108-1958 and was ap- 
proved by the following I S 0  Member Bodies: Belgium, Brazil, 
Canada, Chile, Czechoslovakia, France, Germany, Italy, 
Japan, Netherlands, New Zealand, Rumania, Sweden, United 
Kingdom, USA and USSR. 

The members’ attention is directed to the fact that only the 
technical content of the recommendations is published here. 
Copies of the complete documents are available from the 
American Standards Association, 10 East 40th Street, New 
York, N.Y. 10016.--.4.E.A. 
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I PH22.11 
Proposed American Standard Dimensions for 

16mm Motion-Picture Projection Reels 

(200- to 2,000-Ft Capacity) 
R n k i a  d 

PH22.11-19U 

1. scope 2. Dimensions 

This standard specifies the dimensions for 
16mm motion-picture projection reels having 
capacities from 200 to 2,000 ft of film inclusive. 

The dimensions shall be as specified in Fig. 1 
and Tables 1, 2, and 3. 

Table 1 

"400 Series'' 

Dimensions Inches Millimeten 

A 5.m - + 0.031 0.m in.oof :g 
B 1.750 +- 0.250 44.45 3~ 6.35 

Loteral runout 0.057 max 1.45 m m  

+ 0.031 
7.m - 0.m A 

+ 0.m + 0.00 
2.500 - 0.075 

0.080 mox 

6330 - 19.05 

2.03 max 

8 

b M 0 l  Nflout 

1200 c 
(360 m) 

Fig. 1. Figure h w 5  plan view and QOU Wcrion of -1. 

A 

B 

h m l  runout 

A 

B 

L a h m l  tunovt 

A 

B 

Lateral mouI 

A 

B 

Lateral runout 

+ 0.031 
10-500 - 0.m 

+ 0.m- 
4B75 - 0.375 
0.120 max 

+ 0.m 
4875 - 0.250 

0.140 m m  

+ 0.250 
13.750 - 0.000 

+ o.Oo0 
4.875 - 0.250 

15-000 - 0.m 

4875 - 0- 

0.160 rmrx 

+ 0,031 

+ 0.m 

0.171 max 

+ 0.79 

123.83 2 tz 
3.05 rrwI 

+ 0.00 
311.15 -3.17 

+ 0.00 
'==-6.35 

3.56 max 

+a 

+ 0.00 

4.06 max 

26670-0.00 

355.60 - 0.00 

123.83 - 6-35 

+ 0.00 

434 max 

123.83 - 6.35 



Table 3 

Dimensions Common to Both Series 

Dimensions Inches Millimeten 

C 

D 

E 

F 

G 

H 

J 

T 

U 

V 

Total thickness (including flared, rdled, 
or beveled h, i f  any) 

Spindle hole diameter 

Dirtonce between flanges at spindle holes 

At care 

At periphery 

Side of sqwre spindle hole 

Over-all t h i i e s s  at spindle holes 

Flonge t h i i e s s  (odjocent to spindle holes) 

K w o y  d e f i  

Keyway width 

0.962 max 

+ 0.m 
0.319 - 0.003 

0.660 * 0.015 

0.660 r 0.010 

+ 0.045 
o.660 - 0.025 

+ 0 . m  
0.319 - 0.003 

0.790 max 

0.066 max 
0.027 min 

0.312 f 0.016 

+ 0.005 
0.125 - 0 . m  

24.43 max 

+ 0.00 
8.10 - 0.08 

16.76 & 0.38 

16.76 & 0.25 

+ 1.14 

+ 0.00 

20.07 mox 

1.68 mox 
0.69 min 

7.92 2 0.41 

+ 0.13 

16.76 - 0.64 

8.10 - 0.m 

3.18 - o.OO 

Flonee and care concentricity f 0.031 '. 0.79 

NOTES: 

1. The matric values in the tables of dimensions are 
converted from the inch values in accordance with con- 
r a m  principles d i n e d  in American Standard Pmc- 
tice for Inch-Millimeter Conmbon for Industrial Use, 
648.1-1933 (Reaffirmed 1947). 

2. The outer surfaces of the Ranges shall be Pmt out 
to o diameter of at least 1.250 in. (31.75mm). Dimen- 
sion J is the t h h  of the reel over the are0 de- 
scribed by ths diameter. 

3. Rivets or other fastening members shall not extend 
beyond the outride surfaces of the fbnges mare than 
X, in. (0.79mm) and shall not extend beyond the over- 
all thickness indicated by Dimension C. 

4. Except at embouings, rolled edges, and rounded 
corners, the limits shown here shall not be exceeded at 
the periphery of the Ranges, nor at any other distance 
from the cmkr  of the reel, 

5. H spring hgm ore used to engage the edges of 
the film, Dimenrion F shall be memured bahmn the 
fingers when they are patad outward to the limit of 
their operating mnge. 

6. The eccentricity of the fknges and core with re- 
spect to the spindle hde axis shall n d  exceed the total 
radius variation (total indicator d i n g )  shown in Table 
3 procedures. Other deformofions result from poor con- 
struction. A reel that meets this standard must pas the 
following test: 

Make three posts that are ploced 120" aport ond 
constructed so they support o short length of the rim 
of the reel for o distance of 1 h  in. radially. Apply o 
lood of Vz pound over a central orea not greater than 
1% in, in diameter. Mwwre the vertical locotion of 
this orea with o dial indicator. Add 1 pound and meas- 
ure again. Repat the pmcess an the other flange. The 
additional defkdon mused by the 1 pound weight 
over that given by the '/z pwnd weight should be less 
than 0.035 in. 

A l .  While some users prefer a q w r e  hole in both 
flanges for lobomtory work, it is recommended that 
they o h i n  such reels on zpecial order. If both flanges 
have sqwre hdes, ond if the respective sides of the 
sqwm are parallel, the reel will not be suitoble for 
use on same projector spindles. This is true i f  the spindle 
has a shoulder that a f l o w  must touch in order to 
supply latered positioning for the reel. This abiedon 
~ O E S  notopply if the hro qwm are oriented 10 heir 
respedve sides ore at an angle. 

For regular projection, however, a reel with a round 
hole in one flange is genemlly preferred. When this 
hole is present, the projectionist con tell at a glance 
whether or not the film needs rewinding. Furthemore, 
this type of reel helps the pmjeaionist place the film 
correctly on the popctar and thread it so that the pic- 
ture is properly oriented with respeci to the right and 
left sides. 

A2. Nominal values for Dimensions E, F, and G were 
chosen to provide lateral clearance for the film, which 
itself has a maximum width of 0.630 in. However, a 
channel of the indicated width is norrow enough so that 
the film cannot wander laterally too much 01 it is 
wound. If the channel is too wide, it is likely to cause 
lwse winding of the film with resultant excesdrrly 
large mllr 

At the core, the tolerances applied to Dimemion F 
are least becouse it b ponible to coniml the separation 
fairly easily in that zone. At the region near the h d e s  
for the spindles, these tderances ore set Ymwhat 
larger to allow for slight buckling of the flanges be- 
tween the core and the holes. At the periphery, the 
tolerances ore still greater because it is difficult to 
mointain the distance with accuracy. 

A3. The opening in the corner of the sqwre hole, to 
which Dimensions U and V apply, i s  provided to fit the 
spindles of 35mm rewinds, which ore used in m e  
Iobomtorier 

A4. Minimum and maximum values for Dimension T, 
the thiinerr of the flanges, were chosen lo permit 
the use of variour lnamial* 

AS. The auhide diomekr of the fky*r w a s  rmdc as 
large as permitted by past practice in the &sign of 
proipctorr, containers for reels, rewinds, and similar 
equipment. This w m  done so that the values of 6 cwld 
be made as great 0 s  possible. As a resuh. there i s  less 
variafon throughout the projection of a rdl in the ten- 
sion to which the film is subipcted by the take-up mhch- 
anism. This is especially true if a consmnt-torque device 
is used. 

A& Film tension in a projedor should be kapt low to 
avoid perfomtion damage. In order to maintain low 
tension, it is necessary to keep ths ratio of core diame- 
ter (Dimension 8) to flange diameter (Dimension A) as 
large as possible. Rather widely separated limits for 
core diometer are allowed in the values given in the 
tobles in scfne cases. While these are not intended to 
be manufachmring tolerances, thy describe currently 
available reels that gira snlisfadary performace. In 
the design of new large reels, it is recommended that 
the paper l i d  as Reference 2 below be consulted. 

REFERENCES: 

1. C. F. Vilbmndt, "The prqeaion life of 1 h m  film," 

2. J. 5. Chandler, "Projecting 16mm film with large 

Jour. SMPE, 48: 521-542, June 1947. 

reels," Jour. SMPTE, 65: 320-327, Moy 1956. 

PH22.1 I -NOT APPROVED 2 PH22.1 L N O T  APPROVE0 cn 
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Proposed American Standard Dimensions for 

35mm Motion-Picture Film, 
Perforated 32mm, 2R-2994 

PH22.73 

rlerilioa of 
PH22.73-1958 

1. siope 
I I 

This standard specifies the cuth'ng and per- 
forating dimensions for 35mm rnotiokpicture 
film having two raws of 16hn fype perforations, 
one row near each edge of the 35mm film and 
a perfordon pitch of 0.2994 in.. z 

5 0 0 
ii 
c 
(D 

0, 01 

% 
F 
P c 
0 L5 

F 

2 Dimensions 

2.1 The dbnensions shall be as given in the 
figure and tabb. 

2.2 These d i m w i o n s  pertain to a safety film 
01 def~ned in Appendix A5. 

2.3 These dimemions apply to material irnrnedi- 
ably after cvthng and perforating. 

2.4 Dimension 1 represenis the length of any 
100 cawxutive perforation pitch intervals. 

Dimendons Inches Millimnten 

A Filmwidth 1.377 f 0.001 
B p a f o m h o n  . p i h h  0.2994 f O.ooo1i 
c p d a r d m i d  0.0720 * 0.0004 
D PafadianImi&t 0.O5Oo * o.ooo4 
E E b b -  0.096 * 0.002 
F W&betwmnperfwdiora 1.041 * 0.002 
G Performionskewmss 0.001 max 
1 100- . ~ p w c h i n t e N a l s  29.94 f 0.03 
R Rodiusdpsrfordionilh 0.010 & 0.001 

34.98 f0.03 
7.605 f 0.013 
1 .a29 f 0.010 
1 no f 0.010 
2.44 *0.05 

26.44 k O . 0 5  
0.03 max 

0.25 -C 0.03 
760.5 -e 0.8 

af ro*n d p d a m t h r  (1R. 2R or 4R). dapenang upon Use, W.1-1933 (Raaffinned 1947). 

Al .  The dimensions given in this stondord represent the 
practice of film manufociurers in that the dimensions 
and tolerances are for film stock immediately after per- 
foration. The punches ond dies themselves are mode 
to tolerances considerably smaller than those given, but 
since film is o plasiic material the dimensions of the slit 
and perforated film stock never agree exactly with the 
dimensions of the diners, punches and dies. Film can 
dirink or swell due to IOU or gain in moisture content or 
con shrink due to loss of solvent. These chonges invari- 
obly result in chonges in the dimensions during the life 
of the film. The change is generally uniform throughout 
a rdl. 

A2. It will be noted that among the various stondarh 
for slitting and perforating film stack there are often 
two standards which seem much olike in warding. The 
diierence lies in the longitudinal pitch which is either 
0.2994 in. or 0.3oOo 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-pidure fifms 
depends, within certain limits, on the type of printer to 
be used. where siep-prinlen are used, and the film is 
stolionary when exposed, the choice of pitch is not 
strictly limited. %re the film moves continuously over 
a cylindrical surface at time of printing (spr&-type 
printer), here are three ma+ comkkrations involved 
in choosing the pitch. These considerations ore: (1) the 
spr& diameter, (2) the film thiclmcrr. (3) the film 
shrinkage and the rate at which shrinkage occurs. 

Maximum skadines and datiniiion me secured on a 
s p r d - i y p e  prin+ar vhsn the negative slack is some- 
what hater in pitch than the podive stack in the a p  
proxi- poporlion of he thi icrr  of the film to the 
radius of curvature. For printing on a 4 O - t d  32mm 
sprocket (circumference of about 12 in.) with film 0.0055 
to 0.0065 in. thick, the oplimun pitch difierentid is 0.3 
p"ent. The use of the ideal pitch differentid for the 
negath would minimize slippage &n the positive 
rtock and n e  dun'ng the printing opemlion, thus 
reduring the amount of bluning and iump'ng of hori- 
zontal lines in the pidure or sound imoge. ( lh is error i s  
to be Gtfsrantid fmnthe iump c o d  by nanuni- 
formity of nrcceaive pitch, Dimendon B.) 

Experience ha, s h a m  that the average pitch of the 
negative can vary * 0.1 percent from the ideal pitch, 
which ir 0.3 percent shoder Iham the poritive Itodr, with- 
out blurring of and sound image being easily 
detutd. 

For many years this desired difference in pitch was 
caused by the shrinkage of the negative film during 
processing and aging. Current film bases shrink less 
thon the earlier ones and hence a shorter initial pitch 
becomes desiroble. To sotisfy this requirement for pic- 
ture- or sound-negatives, it is common manufacturing 
practice to aim for a pitch value 0.2 percent shorter 
than the posiiive stock onto which they m'll be printed 
The additionol shrinkage that occurs during processing 
and the oging that tokes place before the release prints 
ore mode then bring the pitch ditferential close.to the 
optimum and desired volue of 0.3 percent. Accordingly, 
the pitch chosen for the negative stock is 0.2994 in. 

Low-shrink negative film' perforated to these dimen- 
sions should not thereafter shrink apprexiably more than 
0.2 percent under normal use conditions, and for a 
reasonable life span, so ltKlt the optimum pitch differ- 
ential from the podtire stock of 0.3 & 0.1 percent i s  
maintained. (lhn film should be measured a*n equili- 
broiion with oir at 70 F and 55 psrcent relative humidity 
or at the conditions prevailing at the time of per- 
fomh'ng.) 

A3. The uniformity of pitch, hde size, and margin 
(Dimensions 8, C, 0, and E) is an impartant variable 
affecting sbadinerr. Variations in these dimensions, from 
roll to rdl, ore of l i i e  significance compared to wria- 
tionr from one sprocket hde to the next. Actwlly ii is 
the maximum variation from one sprccke hole to the 
nut withim any small group of consedive perforations 
that is important. 

U. This kind of film is made on 35mm stock so that it 
moy be processed on 3% spr&crr develop'ng 
muchines. It is designed for use in intermediate l t ages  
in the making of 16nnn prints. Thi i  standard is based on 
the volues adopted to "low-shrink" film base since 
nearly all films now manufactured in the U.S. meet the 
definition n o d  below. 

For the purpose of choice of widih, low-shrinkq film 
base is film base which when coated with emulsion and 
any other n m I  coating tmahnent, perforated, kept 
in Ihe manufacturer's normal commercial paskings for 
six monthr at 65 to 75 F, ex&, processed and dored 
exposed to air fw a m o d  not to exceed 30 days at 
65 to 75 F and 50 to 60 percent dat ive humidity, and 
m e a d  under like conditions of temperature and 
humidity, shall have shrunk not more than 0.2 percent 
from L ariginal dirymion at the time of performing. 

NOT APPROVED PH22.73-NOT APPROVED 



This definition of low-shrinkage film stock has been 
found by uperience to be useful as a guide to film 
manufaciuren in slitting iheir stock. Depar~~n from 
thir Unit ion shall not be cause for rejection of the stock. 

made for this fodor in equipment design and in no case 
should 16nm equipment fail to accommodate a film of 
0.630-in. width. 

Note (hat this def in i th of shrinkage d i h  from the 
applying to the of laylitudimrl pitch, 

where g- p.ds of tiime an in*olved ad wharr 
short-time tern can be decepli*e. 

Allowance has been made in arriving at thesa values 

AS. It should be noted that it has been a firm policy of 
film monufaduren in the US. to coat film of 8mm md 
16mm width on safety base (see American Standard 
Specifications for Safety Fhtogmphc Film, PH1.25- 
1954, ReaRirmed 1962). Film of larger size which uhi- 

for ihe common tendency of film to expond when ex- 
posed to high relative humidity. Allowance should be 

motely become 8mm and l h m  are naturally covered 
by the same concept. 

c 

B 

ka E P H W M O T  APPROVED 

IS0 Recommendation R358 December 1963 

MAXIMUM ASPECT RATIO OF PROJE4XDR APERTURE 
FOR PROJECI'ION OF 35 EUO NON-ANAMORPHOTIC 

MO"ION-PICI'URE FIJNS 

1. ScOpE 

1.1 This IS0 Recommendation specifies thc maximum aspect ratio for projector apatuns 
for the projection of mm-anamorphotic motion-pictvra from 35 mm film with normal 
format imagw (camera image 22 mm x 16 mm, 0.866 in x 0.629 in). 

LZ Thc pasition of the p m w r  aperture rdatiw to the image printed on the film is also 
-. 

13 'TbkISO- 'on excludes anamqhotic tcchniquck 



IS0 Recommendation R359 December 1963 

1 ; 
Tbc logic between the vertial cdgw of the .paturc and the edge8 ofnormally podiond film 
ShOUkik00f ?q. 
Tbc an& bctapcn the horizontal edge8 of thc apature and tbc cdgr ofnormally pasitioaedfilm 
rllouldkWin.. 

NOW 

1. Dimmaions Band R apply to the size ofthe propcted  am^ ofthe irmg; 
dimmrionr of the projector aperture arc achrnlly disbuy smaller. The Merenee dcpadr 

the apaturcin orda to avoid scratching 'Ibir spaa should k kept as amall aspoanwC so 
that thcimpBe ofthc cdga of thc a p m m  win k relatively sharp. 

2. The projector apmue gmuallyis located between the film and the light sounr in o h  to 
assure thc maximum protection from but; in certain cases, homvcr. an opposite axranganent 
can k adopted. 

3. The dimensions Eand Farc so choscn as to center the image m6Im which ia slightly shrunk 
at the time it is projected, which wnfoma with n o d  operating conditions. 

upon the tnr usd and the rpaa provided bctMn the surface orthe mDkion a d  thatof 

3.8 +:' 1 0.150 +2m 1 
7.9 + O M  0.314 f0.002 
6.4 fO.05 0.250 f0.002 

128 io.05 0.m f0.m 
19.2 io.05 0.750 f0.m 

~~ ~~ 

IS0 Recommendation R360 December 1963 

LOCATION OF RECORDING HEADS 
FOR FOUR MAGNETIC SOUND RECORDS ON 35 mm FILM 

LSCWB 

1.1 This IS0 Rcwmmcndation spcci6u the location and dimcnsioas of thc magnetic sound 
recording hcads for raording four magnetic sound records on 35 mm motioxepicture films. 

LZ ThisISO Rcmmmcndation relab thepiamncnt of thcmagiteic coating 011 thcfilm to the 
direetionofhlmtnnL 

I DlhsmsIoNs 

Thedimmsions arc as specificdinthe w a n d  the table. 

K1 K2 N J  NJ 

, -  
Direction of travel 

reare danr) 

I - 1 - 1  - I 


