
Fig. 7. Cooke Speed Panchro Series I1 25mm f/1.8; meridional 
aberration in focal plane. 

dicates the external glass surfaces of a 
normal type of lens and the widths of 
the axial and oblique beams that can be 
transmitted again show the vignetting 
limitations of this type of construction. 
The bottom diagram shows an inverted 
telephoto lens of the same focal length, 
relative aperture and angular field of 
view. Its rear collective component is 
at an increased distance from the film 
plane so as to yield the necessary 
increased clearance at the rear and to 
reduce the obliquity of beams of light 
forming off-axis images. The front 

dispersive component is large enough in 
diameter to accommodate the increased 
width of oblique beam that can be 
transmitted through the rear component. 
The diagram shows the increased oblique 
aperture of this type of lens and also 
that its viewpoint is extended forward 
from the conventional position. This 
more forward viewpoint is often advanta- 
geous in avoiding obstruction to image- 
forming beams of light caused by other 
longer focal length lenses on the camera 
turret. 

If the front dispersive and rear 

collective components of inverted tele- 
photo lenses are made sufficiently 
complex in construction, the designer has 
sufficient variables at his command 
with which to control all aberrations to 
the level demanded by the new standards 
of performance now being offered. 

The aberration diagrams shown in 
Fig. 7 are representative of the type of 
performance now possible with inverted 
telephoto lenses. The uniformity of image 
illumination across the field of view is 
unusually high right out to the corners 
of the picture format whilst aberrations 
are stable and small in magnitude. 

In the range of long focal length and 
telephoto camera lenses, similar advan- 
tages to be gained from new lens con- 
struction and design procedures result 
in improvements of equal significance. 
New standards of performance are 
therefore available for all applications of 
35mm cinematography and similar 
improvements can be realized in lenses 
intended for use with other professional 
sizes of negative format. 
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A I motion-picture standards 

Published here are American Standards PH22.23-, PH22.109-, 
and PH22.110-1958, which were approved by the American 
Standards Association on June 26, 1958. 

PH22.23-1958, 8mm Motion-Picture Projection Reels, is a 
revision of 222.23-1941. The final version remains the same 
as that published for trial and cOmment in the September l9S7 
Journal. 

Film, 1R-2994 and PH22.110-1958. Dimensions for 16mm 

Motion-Picture Film, 2R-2994, had their trial publication in 
the January 1957 Journal. During publication, comments 
were received concerning paragraph 2.3 and the proposals 
were returned to the initiating committee for resolution of the 
objections raised. As a result, modifications of both standards 
were approved and are incorporated in these final drafts. 
The changes involve the deletion of paragraph 2.3, addition of 
Appendix 5, correction of the millimeter conversion of Dirnen- 

PH22.109-1958, Dimensions for l6mm Motion-Picture sion L and addition of tolerances to Dimension R.-J. Howard 
Schumuchcr, Staff Engineer. 
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American Standard 

8mm Motion-Picture Proiection Reels 

1. kop 

1.1 This standard specifies the dimensions 
for 8mm motion-picture projection reels hav- 
ing film capacities of 200,400,600 or 800 ft. 

1.2 The note is  a part of the standard. 

2. Dimensions 

2.1 The dimensions shall be as specified in 
the diagram and tables. 

2.2 Dimension C shall  be measured between 
the inside faces of the two reel flanges. If 
spring fingers are used to engage the edges 
of the film, dimension C shall be measured 
with the fingers fully expanded. 

2.3 The measurement of dimension G shall 
include any embossing. 

2.4 Dimension H shall be mwsured ot the 
core and shal l  include ,rivets, lugs and any 
other protrusions. 

PH22.23-1958 

m n i 9 4 t  
R n h i o n  d 

‘UVC 778 SS 

Po#. 1 at P Po#- 

2.5 Dimension J shall apply within a circle 
of radius V2 in. (12.7mm) or more, centered 
on the spindle-hole axis. 

2.6 Dimension K shall be measured at the 
periphery of the reel. 

2.7 The maximum flange and core eccentric- 
ity shall be 0.010 in. (0.25mm). The.total 
maximum deviation may be 0.020 in. 
(0.51 mm), measured from the spindle-hole 
centerline. 

2.8 lateral runout, dimension 1, i s  the maxi- 
mum departure of any point on a flange of 
the reel from the infended plane of rotation 
of that paint, when the reel is  rotated on an 
accurate and tightly Wed shaft. This depar- 
ture can be in either direction from the plane; 
therefore, the total excursion can be twice 
the numerical value shown. 

NOTE 

The drire side of the reel shall have one or more 
keyways, but preferably on odd number. There shall 
be no driving keyways in the other side of the reel. 

- L c  

1.4 
SECTIONAL VIEW 

ENLARGED VIEW OF HOLE 
IN LEFT FLMGE 

ENLARGED VIEW W HOLE 
H RlWT FLANGE 

Approved June 26, 1958, by the Americon Standards Association, Incorporated 
bansor: hie*, of Motion Picture and Television Engineers .T.,,.rrl a r l m l l  C1.21fl<.*l.l 

Capacity of Reel 

4M) I 122 

*600 I lE3 

I 244 

TABLE 1 

Inches 

Dimension1 -- Mox I 5E 
A 5.031 
B 2.000 1.500 
1 
A I %: I 7.000 
6 2.500 1.500 
L 0.080 
A 9.031 9.000 
8 I 3.531 I 3.469 
L 0.103 
A 

L 

*See Appendix f 

TABLE 2 

Millimeters 

Max 

127.79 
50.80 
1.45 

178.59 
63.50 
2.03 

229.39 
89.69 
2.62 

267.49 
124.61 
3.05 

Dimension Inches 

APPENDIX 

Min 

127.00 
38.10 

177.80 
38.10 

228.60 
88.1 1 

266.70 
123.04 

~Thi-. .Appendix is not B pan of .%rnerican 5landard 8mm Yolion-Picture Projeclion Reek, PHp251%%. 
but i s  intended lo  facilitate its we.) 

0. Dimension D was chosen to give wfficient clear- 
once between the reels and the largest spindles 
normolly used on 8mm po@cton. 

b. The nominal value of C was chosen to provide 
proper loteral clearance for the film. The chon- 
nel is narrow enough to prevent the film from 
wandering laterally too much as it is coiled. 0 
condition which causes loose winding and ex- 
cessively large rolls. 

c. It is recommended that the driven flange hove 
at least three driving dots XI that it will not be 
necessary to turn the reel more than 120 degrees 
in order to engage it with the driving key of the 
spindle; An odd number of doh is suggested so 
that the keyway cannot come into alignment with 
the w i n g  thot normally latches the reel on the 
spindle and thus allow the reel to move olomg 
the spindle. 

d. When the ratio of reel flange diameter (A) to 
core diometer (8) is small, there tends to be leu 
wriotion in the tension to which film is subiected 
by the take-up mechanism throughout the pro- 

jeclion of a roll of film. This is portKulady hue 
if a constont torque device is used. In this rtond- 
ard, the outside diameters of the flanges (A) 
wen made as large as praclicable commensurate 

past pro&ce in the &sign of propaon, reel 
containers, rewind units, and similar equipment. 
This made it possible to speafy relotirely large 
cores (which are desirable) and to attain reason- 
ably smoll flange-to-core ratios. 

e. For 200 and 400-ft reels, rather large toler- 
onces ore given for 6 in order to include reels 
of current manufacture which have given rearon- 
ably satisfactory senice. When new reels are de- 
signed, or when present reels are re-tooled, the 
cores for the Mo and 400-h reels should be 
made in occordance with the maximum valun 
shown in the table. If this is done, it may be p- 
sible to have future issues of this standard show 
toleronces on core diameter similar to those speci- 
fied for Mw) and 800-h reels. 

f. Mx)-ft ond 8W-h reels ore not in use at this time. 
The rpecifications ore provided so thot a standard 
will be available should these reels come into we. 

PH22.23-1958 



American Standard ASA 
k. u s P.8 01 

Dimensions for PH22.109-1958 

16mm Motion-Picture Film, 1R-2994 woc 771 ni 113 UI I 

1. scope 

1.1 This standard specifies the cutting and 
perforating dimensions of 16mm matian-pic- 
ture film with perfarotions along one edge. 

1.2 These dimensions pertain to a safely film 
with low-shrinkage characteristics as defined 
in Appendix 1. 

1.3 The notes are a part of the standard. 

2. Dimensions 

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

2.2 These dimensions apply to raw stack im- 
mediately after cutting and perforating. 

2.3 Dimension 1 represents the length of any 
100 consecutive perforation intervals. 

h @ m  1 d 2 h* 

d 

0 

1" t 
R P 

Dimensions Inches 

A 0.628 * 0.001 
B 0.2994 * O.OOO5 
C 0.0720 k O.OOO4 
D 0.05oO f 0.0004 
E 0.0355 k 0.0020 
1 29.94 f 0.03 
R 0.010 kO.001 

Millimeters 

15.95 k 0.03 
7.605-3 0.01 3 
1.829-& 0.010 
1 .no =!I 0.010 
0.902 * 0.051 

0.25 * 0.03 
760.5 Zk 0.8 

Approved June 26, 1958, by the American Standards Association, Incorporated 
Sponurr: Society of Motion Picture and Televkion Engineers .C.i.m.i rk.im.1 CLa.ilc.*i 
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1. The dimensions in the inch syskm are the fun&- 
mental standard. The dimensions in the metric system 
are practical opprodmations baled on American foam 

(BH, KS, DH or CS) or number of rows of perforations 
(1R, 2R oT 4R), depending on which is the significant 
. . 

Stadord 646.1-1933, reaffirmed in 1947, providing 
a conversion foctor of 1 inch = 25.4 millimeters. 3. This standard differs from American Standard 

indication of ihe film width. the Derfoktion Ditch 0.629 2 0.001 in., 0.3OoO & 0.0005 in. and 30.00 . .  
(without the decimal point) and the perforation shape =k 0.03 in. (See Appendices 2 and 4.) 

APPENDIX 1 

For the purpose of this specification, low-shrink film 
bale is film bale which, when coated with emulsion 
ond ony other normal coating treatment, perforated, 
kw in tk mnufacturer,s lealed container six 
montt,s, expoled, proced dored expoled to 

24 C, and a relative humidity of 50% to 60%. for 
not than 30 doP, and mwsured like 

conditions of temperature and humidity, shall have 
shrunk not more than 0.2% from its original dimen- 

air having a temperature of 65 F to 75 F, 18 C to sion at ihe time of perforating. 

APPENDIX 2 

Experience shows that it is common for film to ex- 
pond when exposed to high relative humidity. Al- 
lowance should be mode for this foctor in equipment 

design and in no case should the equipment design 
fail to accommodate a film width of 16mm. 0.630 in. 

APPENDIX 3 

To comply with 1.2, this film is made on sofety bale 
complying with American Standard Specificotions 

fw Safety Photographic Film, PH1.25-19%. 

APPENDIX 4 

Films which ofter processing are intended to pass in. pitch and since negative-type films with low- 
through a continwus contoct printer in which the shrinkage characteristics do not &rink for 
exposure is made over a cylindrical surface do not optimum pitch with such films, 
yield prink of maximum steadices unless the actual 
pitch of mdw (the the nominal 0.2994 in. pitch was developed for films 

*nqativei~ is less than ,h.,t of the film cun& to be used primarily 0 5  negatives for the subreqwnt 

to the larger radius (& "print stock"). Since positive production of prints They also find other speciolized 
films in general are perforated to a nominal 0.3OOO uses. 

film tuned to the 

APPENDIX 5 

The uniformity of pitch, margin and hole sire (Dimen- 
dons B, C, D, and E) is an important vorioble offed- 
ing steadiness. Voriotions in these dimensions, from 
roll to roll, are of little significance compared to 

variations from one sprocket hole to the next. Actually 
it is the maximum variation from m e  sprocket hole 
to the neXt within any mal l  group of consecutive 
perforations that is  important. 

PH22.109-1958 



American Standard 

Dimensions for 
16mm Motion-Picture Film, 2R-2994 

1. scope 

1.1 This standard specifies the cutting and 
perforating dimensions of 16mm motion-pic- 
ture film with perforations along two edges. 

1.2 These dimensions pertain to a safety film 
with low-shrinkage characteristics as defined 
in Appendix 1. 

ASA 
RCC u s  P.! 01 

PHZZ.110-1958 

- 
’UDC 771 531 I J 23’ 7 

1.3 The notes are a part of the standard. 

2. Dimensions 

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

2.2 These dimensions apply to raw stock im- 
mediately after cutting and perforating. 

2.3 Dimension 1 represents the length of any 
100 consecutive perforation intervals. 

~~ 

Dimensions Inches 

0.628 * 0.001 
0.2994 * 0.0005 
0.0720 f 0.0004 
0.0500 * o.oO04 
0.0355 f 0.0020 
0.413 I O . O O 1  
0.001 max 

29.94 I 0.03 
0.010 ?r 0.001 

Millimeters 

15.95 -C 0.03 
7.605 * 0.01 3 
1.829 * 0.010 
1.270 f 0.010 
0.902 -t 0.051 

10.49 f 0.03 
0.025 max 

0.25 * 0.03 
760.5 * 0.8 

,ppraved June 26. 1958. by the American Standards Asso4ation. Incorporated 
ponrar: Society of Motion Picture and Television Engineers 
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NOTES 

1. The dimensions in  the inch system are the funda- 
mental standard. The dimensions in  the metric system 
are practical approximations based on American 
Standard 848.1-1933, reaffirmed in  1947, providing 
a conversion factor of 1 inch = 25.4 millimeters. 3. This standard differs from American Standard 

(BH, KS, DH or CS) o r  number of rows of perforations 

(1R. 2R or 4R), depending an which is the significont 
factor. 

Dimensions far 16mm Film, Perforated Two Edges, 
PH22,5-1953, primarily in the values for dimensions 2. The title of this standard was established by the 

application of a nomenclature system developed for 
011 film dimension stan&& Each title nrovides an A, and which are specified there respctivelY as 

~r ~ 
.~ ~ ~~ ~ 

indication of the film width, the perforation pitch 
(without the decimal point) and the perforation shape 

0.629 = 0.001 in., 0.3OoO ? 0.0005 in. and 30.00 
= 0.03 in. (See Appendices 2 and 4.) 

APPENDIX 1 

Far the purpose of this specification, low-shrink film 
base is film base which, when coated with emulsion 
and any other normal coating t reamnt ,  perforated, 
kept in the manufacturer,s container for six 
months, exposed, p r o c e s d  and stored to 
air having o temperature of 65 F to 75 F, 18 C tc 

24 C, and a relotive humidity of 50% to 60%, far 
not than 30 days, and measured like 

conditions of temperature and humidity, shall have 
shrunk not more than 0.2% from its original dimen- 
sion at the time of perforating. 

APPENDIX 2 

Experience shows that i t  is common for film to expand 
d e n  exposed l a  high relative humidity. Allowance 
should be made far this factor in equipment design 

and in no case should the equipment design fail to 
accommodate a film width of 16mm, 0.630 in. 

APPENDIX 3 

To comply with 1.2, this film is  made on safety bore 
complying with American Standard Specifications for 

Safety Photographic Film, PH1.25-1956 

APPENDIX 4 

Films which after processing are intended to pass 
through a continuous contact printer in which the 

in. pitch ond since negative-type films with low- 

shrinkage characteristics do not shrink enough for 
exposure is  made over a cylindrical surface do not 
yield prints of maximum steadiness unless the actual 
Ditch of the film ,+he 

optimum pitch with such positive films, 

the nominal 0.2994 in. pitch was developed for films 
tO the smol,er ~ - -  r~ ~ ~ ~ 

“negative“) is  slightly less than that of the film curved 
to the larger radius (the “print stock“). Since positive 
films in general are perforated ta a nominal 0.3000 

to be used Primarily as negatives for the sub=equent 
production of prints. They also find other Specialized 
uses. 

APPENDIX 5 
The uniformity of pitch, margin and hole size (Dimen- 
sions 8, C. D, and E) i s  an important variable affect- 
ing steadiness. Variotions in these dimensions, from 
roll to roll, are of little significance compored to 

variations from one sprocket hole to the next. Actually 
i t  is the moximum voriation from one sprocket hale 
to the next within any small group of consecjtive 
perforations thot is  important. 

PH22.110-7958 


