
Eine Plumbicon Farb-Fernsehkamera 

E. F. Dh HAAN und A. G. VAN DOORN [922] 
Neue Farbfernseh-Aufnahmegerate fur giinstigste 
Anwendung der Plumbicon-Rohre wurden 
entworfen. Die Entwicklung vollzieht sich in 
Richtung auf Rohren hoherer Auflosung unter 
gleichzeitiger Erweiterung des Spektralbereiches 
und nach grosseren Empfindlichkeiten. Die 
Kamera enthalt eine servogesteuerte Zoom- 
Optik, ein neuartiges Strahlenteilungsprisma 
und Transistorkreise. Sowohl die Ausmasse, a h  
auch der Stromverbrauch sind klein gehalten. 
Die lange lineare ubertragungs-Charakteristik 
der Plumbicon-Rohre in Zusammenwirkung mit 
der Vermeidung von Abschattung ermoglichen 
ausgezeichnete farbtreue Wiedergabe iibcr weite 
Bereiche van Objekt-Beleuchtungsstarken und - 
Reflektionsfaktoren. Bilder von Fernsehfunk- 
Qualitat sind erhiltlich bei 1600 lux einfal- 

lender Beleuchtungs-Wrke und Abblendung 
auf 1 :4 (entsprechend 1 :8 bei Bildspericherroh- 
ren), wahrend die Farbwiedergabe bis unterhalb 
27n lux bestehen bleibt. 

Fortschritte in der Entwicklung von 

DONALD A. PAY und THOMAS MAYER 

Die Marconi Mark IV 44-in (ca. 11.43 cm) 
Zwischenbildorthikonkamera ist in 1959 zur 
SMPTE eingefiihrt worden. In der weiteren 
Entwicklung der 4+in Zwischenbildorthikon- 
kamera ist miteinbegriffen die Venvendung von 
Halbleitern, eine einzige Linse (mit verander- 
lichem Fokus-Zoom) und automatische Zah- 
lung der Zeitlange. Dem Entwurf und der 
Entwicklung einer neuen Farbenkamera wird 
manche Riicksicht geschenkt. 

Studio-Fernsehkameras 

“W 

Eine transistorisierte Fernsehkamera fur 

D. M. TAYLOR P301 

Farbfilmaufnahme 

Fernsehkamera TK27 fiir Farbfilmaufnahme 
ist das neueste Modell einer zweiten Serie, bei 
der normale transistorisierte Teile Verwendung 
finden. Diese Kamera wurde derart entwickelt, 
dass eine bessere Stabilitiit, bessere Zuver- 
lasslichkeit und eine bessere Bildqualitat erzielt 
werden als wie mit zur Zeit verwendeten Rohr- 
engeraten. Aufgrund der Gleichartigkeit der 
verschiedenen Sendckreise, die heute verwendet 
werden, ist der Gedanke eines “gemeinsamen 
Moduls” weitverbreitet, und wurde auch bei 
diesem Modell TK-27 beriicksichtigt. Diese hier 
vorliegende Abhandlung befasst sich dariiber 
hinaus mit Fragen der Konstruktion wie Kontrolle, 
automatische Bedienung, leichtere Wartung und 
mit der Frage einer geschmeidigen und anpaa- 
sungsfahigen Arbeitsweise im Crossen und 
Canzen. 

Ed Note: Titles and abstracts of all papers published in the Journal are published in French, Spanish and German. This department 
(RCsumb/Resumenes/Zusammenfassungen) was set up in recognition of the growth in the Society’s overseas membership, and first ap- 
peared as a regular feature of the Journol in the January 1961 issue. Comments and suggestions are invited on the quality and possible 
improvement of the translations. Because of the prohibitive cost of commercial translations, volunteer help is needed, and such assistance 
will represent an important contribution to the Society. Contributors will, of course, be given full acknowledgment in the Journal. 

I ’  I I standards and recommended practices I 

Approved American Standards 

Published here for your information are three American 
Standards approved on August 9, 1965, by the American 
Standards Association. Two of these standards, PH22.109- 
1965, Dimensions for 16mm Motion-Picture Film, 1R-2994, 
and PH22.110-1965, Dimensions for 16mm Motion-Picture 
Film, 2R-2994, are revisions of existing standards differing from 
their previous versions only in an editorial manner. 

1 

The third standard, PH22.145-1965, Dimensions for 65mm 
Motion-Picture Film, KS-1866, 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 pro- 
mote the use of these standards where such action is appro- 
priate 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.-A.E.A. 
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American Standard Dimensions for 

16mm Motion-Picture Film, 1R-2994 

1. Scope 

This standard specifies the cutting and per- 
foroting dimensions for 16mm motion-picture 
film with perforations along one edge and a 
perforation pitch of 0.2994 in. 

2. Dimensions 

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

2.2 These dimensions pertain to a safety film 
as defined in Appendix A5. 

2.3 These dimensions apply to material immedi- 
ately after cuiting and perforating. 

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

PH22.109-1W5 

uc&ion of 
Pnzz.lop-19M 

___~ 
Dimensions Inches Millimeters 

A Film width 0.628 t- 0.001 15.95 i 0.03 

1.829 t 0.010 C Perforation width 0.0720 + O.ooo4 
D Perforation height 0.0500 i 0.0004 1.270 -t 0.010 
E Edge to perforation 0.0355 T 0.0020 0.W2 * 0.051 

R Radius of perforation fillet 0.010 f 0.001 0.25 t 0.03 

B Perforation pitch 0.2994 5 0.0005 7.605 t 0.01 3 

L 100 consecutive perforation pitch intervals 29.94 -t 0.03 760.5 t 0.8 

NOTE 1: The title of this standard was established 

by the application of a nomenclature system developed 

for all film dimension standards Each title provides an 

which is the significant factor, and the perforation pitch 
the decimal point. 

NO= 2: The metric values in the table of dimensions 

indication of the film width, a are converted from the inch values in accordance k t h  
conrenian principles outlined in Americon Standord 

perforation (BH, KS, DH* cs) Or the number pmctice for lnch-Nllimeter Convetdon for fndatrial 

designation for the 

of rows of perforations (1R. 2R or 4R). depending upo" Use, 648.1-1933 (Reaffirmed 1947). 

Approved August 9, 1965, by the American Standards Awciation, Incorporated 

Spmxw. Society of Motion Picture and Television Engineers, Inc. 
.I .,,""I Ikl..., rb"..lr.,"m 
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A.l The dimensions given in this standard represent the 
praclice of film manufocturers in that the dimensions 
and tolerances ore far film stack immediately after per- 
foration. The punches and dies themselves are made ta 
tolerances considerably smaller than thase 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 slitten, punches and dies. Film can 
shrink or swell due to loss or gain in moisture content 
or can shrink due to lass of solvent. These changes in- 
variably result in changes in the dimensions during the 
life of the film. The change is generally uniform thraugh- 
out a roll. 

A2. It will be noted that among the various standards 
for slitting and perforating film stock there are ohen 
two standards which seem much alike in warding. The 
difference lies in the longitudinal pitch which i s  either 
0.2994 in. or 0.3000 in. In general, the longer pitch is  
for print stock and the shorter pitch is far negative stack. 

The choice of pitch for negative mation-picture films 
depends, within certain limits, an the type of printer 
to be used. Where step-printers are used, and the film 
is stationary when exposed, the choice of pitch is not 
strictly limited. Where the film moves continuously over 
a cylindrical surface at time of printing (sprocket-type 
printer), there are three maior considerotions involved 
in choosing the pitch. These considerations are (1) the 
sprocket diameter, (2) the film thickness, (3) the film 
shrinkage and the rate at which shrinkage occurs 

Maximum steadiness and definition are secured an a 
sprocket-type printer when the negative stock is some- 
what shorter in pitch than the pasitive stock in the ap- 
proximate proportion of the thickness of the film to the 
radius of cuwature. For printing an a 40-tooth 16mm 
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 ideal pitch differential for the 
negative would minimize slippage between the positive 
stock and negative during the printing operatian, thus 
reducing the amount of blurring and jumping of hori- 
zontal lines in the picture or round image. (This errar 
is to be differentiated from the iump caused by nonuni- 
formity of successive pitches, Dimension 8.) 

Experience has shown that the average pitch of the 
negative con vary i 0.1 percent from the ideal pitch, 
which is  0.3 percent shorter than the pasitive stock, 
without blurring of picture and round image being 
easily detected. 

For many years this desired difference in pitch was 
caused by the shrinkage of the negative film during 

processing and aging. Currenf film bases shrink less than 
the earlier ones and hence a shorter initial pitch be- 
comes desirable. l a  satisfy this requirement far picture- 
or round-negatives, it is  cmnman manufacturing prac- 
tice to aim for a pitch value 0.2 percent shorter than 
the positive stack onto which they will be pinted. The 
additional shrinkage that accurs during processing and 
the aging that takes place before the release prink are 
made then bring the pitch differential close to the 
optimum and desired value of 0.3 percent. Accardingly, 
the pitch chosen for the negative stock i s  0.2994 in. 

Low-shrink negative film perforated ta these dimen- 
sions should not thereafter shrink appreciaMy more than 
0.2 percent under normal use conditions, and far a 
r w n a b l e  life span, so that the optimum pitch differ- 
ential from the positive stock of 0.3 & 0.1 percent is 
maintained. (lhe film shauld be measured after equi- 
libration with air at 70 F and 55 percent relative humid- 
ity or at the conditions prevailing at the time of per- 
forating.) 

A3. The uniformity of pitch, hale size, and margin 
(Dimensions 8, C, D, and E) is an important variable 
affecting steadiness. Variations in these dimensions, 
from roll to roll, are of little significance compared to 
variations from one sprocket hale ta the ned. Actually 
it i s  the maximum variation from one sprocket hde to 
the ned within any small group of Consecutive perfam- 
tians that is important. 

A4. The optimum width for 16mm film (which often 
g a s  through channels of fixed size) is controlled by 
the shrinkage characteristics of the films involved. Thus 
in times past there have been standards for the width 
of 16mm stock of the "usual" shrinkage and for stack 
of "low shrinkage" choracteristicr. The purpose was to 
obtain films of approximately the same width regardless 
of the type of film base during their useful life. This 
standard is  b o d  on the values adapted to "low-shrink'' 
film base since nearly all films now manufactured in 
the US. meet the definition noted below. 

Far the purpose of choice of width, low-shrinkage film 
base is film base which when coated with emulsion and 
any other normal coating treatment, perforated, kept 
in the manufacturer's narmol cammercial packings for 
six months at 65 to 75 F, exposed, procerred and stored 
exposed to air for a period not ta exceed 30 d a y s  at 
65 to 75 F and 50 to 60 percent relative humidity, and 
measured under like conditions of temperature and 
humidity, shall have shrunk not mare than 0.2 percent 
from its original dimension at the time of perforating. 

PH22.109-1965 



This definition of low-shrinkage film stock has been for he common tendeny of film to expand when ex- 
found by experience to be useful 0s a guide to film posed to high relative humidity. Allowance shodd be 16mm Motion-Picture Film, 2R-2994 manufadurers in slitling their stock. Departure from Aa& for ,his fact,,, in &dgn in IM 
this .definition sholl not be cause for reiection of the 
stock. Note that this definition of shrinkage differs fmm 
the criterion opplying to the choice of longitudinal pitch, 

case hou,d 16mm equipment fail to 

Of 0 . 6 S i n '  
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.. . 
where grsater periocb of time are involved and &ere 
short-time ta ts  can be deceptive. 

Allowance has been ma& in arriving at these values 

AS. This film is  to be made on mfev bau complyiw 
with American Stondard Specificotiom for safety %oh 
gmphic Film, PH1.25-1956 (Reoffirmed 1962). 

PHZ2.109-1965 

American Standard Dimensions for 
I ASA 

1. scope 

This standard specifies the cutting and per: 
forating dimensions for 16mm motion-picture 
film with perforations along both edges and a 
perforation pitch of 0.2994 in. r 

2. Dimensions i 
2.1 The dimensions shall be as given in the 
figure and table. 

2.2 These dimensions pertain to a safety film 
as  defined in Appendix AS. 

2.3 These dimensions apply to material immedi- 
ately after cutting and perforating. 

2.4 Dimension 1 represents the length of any 
100 consecvtiw perfarution pitch intervals. 

~- _____ 
Dimensions Inches Millimeters 

15.95 f 0.03 A Film width 0.628 -t 0.001 
7.605 f 0.01 3 8 Perfomtion pitch 0.2994 % O.OW5 
1.829 le; 0.010 C Perforationwidth 0.0720 k 0.0004 

D Perforation height 0.0500 -t o.oO04 1.270 f 0.010 
0.902 f 0.051 0.0355 i O.Oo20 E Edge to perforation 

F Width between perfomlions 0.413 f 0,001 10.49 k 0.03 
G Perforation skewness 0.001 max 0.03 max 
L 100 consecutive perforation pitch intervals 29.94 * 0.03 7605 f 0.8 
R Radius of perforation fillet 0.010 * 0.001 0.25 f 0.03 

NOTE 1: The title of this mndard was established by 

he applimtion of a nomenclature system developed for 

which i s  the significant fador, and the perforalion pitch 
the decimal POint. 

of rows of perforations (1R. 2R or 4R), depending upon Use, 848.1-1933 (Reaffirmed 1947). 
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A.1 The dimenlions given in this standard represent the 
practice of film manufacturers in that the dimensions 
and tolerances are for film stack immediotely after per- 
foration. The punches and dies themselves are made to 
tolerances considerably smaller than those given, but 
since film is a plastic material the dimensions of the slit 
and perforated film stock never agree exactly with the 
dimensions of the slitters, punches and dier. Film can 
shrink or swell due to loss or gain in moisture content 
or can shrink due to IOU of solvent. These changes in- 
variably result in changes in the dimensions during the 
life of he film. The change b generally uniform through- 
out a roll. 

A 2  It will be noted that among the various standards 
for slitting and perforating film stock there are often 
two standards which seem much alike in warding. The 
difference lies in the longitudinal pitch which is either 
0.2994 in. or 0.3000 in. In general, the longer pitch is 
fw print stock and the shorter pitch is for negative stack 

The choice of pitch for negative motion-picture films 
depends, within certain limits, on the type af printer 
to be used. Where stepprinters are used, and the film 
b stationary when exposed, the choice of pitch is n d  
strictly limited. Where the film moves continuously aver 
a cylindrical surface at time of printing (sprocket-type 
printer), there are three maip considerations involved 
in choosing the pitch. These considerations a re  (1) the 
sprocket diameter, (2) the film thickness, (3) he film 
shrinkage and the rote ot which shrinkage occurs. 

Maximum s t d i n e s  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- 
proximote proportion of the thickness of the film to the 
radius of curvature. For printing on a 40-tooth. 16mm 
rprxket (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 ideal pitch differential for the 
negative would minimize slippage between the positive 
stcck and negotive during the printing operation, 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 iump caused by nonuni- 
farmity of successive pitches, Dimension 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 sharter than the positive stock, 
without blurring of picture and sound image being 
easily detected. 

For many years this desired difference in pitch was 
caused by the shrinkage of tk negdve film during 

processing and aging. Current film bases shrink less than 
the earlier ones and hence a shorter initial pitch be- 
comes desirable. To satisfy this requirement for picture- 
or sound-negatives, it i s  common manufacturing prac- 
tice to aim for a pitch value 0.2 percent shorter than 
the positive stock onto which they will be printed. The 
additional shrinkage that OCCUR during processing and 
the aging that takes place before the release prints are 
mode then bring the pitch differential close to the 
optimum and desired value of 0.3 percent. Accordingly, 
the pitch chosen for the negative stock is 0.2994 in. 

low-shrink negotive film perforoted to these dimen- 
dons should not thereafter shrink appredobly more than 
0.2 percent under normal use conditions, and for o 
rwsonoble life span, so that the optimum pitch differ- 
ential from the positive stock of 0.3 -C 0.1 percent is 
maintained. (The film should be measured after equi- 
libration with air at 70 F and 55 percent relative humid- 
ity or at the conditions prevailing at the time of per- 
forating.) 

A& The uniformity af pitch, hole size, and margin 
(Dimensions B, C, D, and E) is an important variable 
affecting steadiness. Variations in these dimensions, 
from roll to roll, are of little significance compared ta 
variations from one sprocket hole to the next. Actually 
it is the maximum variation from one sprxket M e  to 
the nexi within any small group of consecutive perfora- 
tions that i s  important. 

A4. The optimum width f w  16mm film (which often 
goes through channels of fixed size) is controlled by 
the shrinkage characteristics of the films involved. Thus 
in times past there hove been standards for the width 
of 16mm stock of the "usual" shrinkage and for stock 
af "low shrinkoge" characteristics. The purpose was to 
obtain films of approximately the same width regardless 
of the type of film base during their useful life. This 
standard is based on the values adapted to "low-shrink" 
film base since nearly all films now manufactured in 
the U.S. meet the definition noted below. 

For the purpose of choice of width, low-shrinkage film 
base is film base which when coated with emulsion and 
any other normal coating treatment, perforoted, kept 
in the manufacturer's normal commercial pockings for 
six months 01 65 to 75 F, exposed, processed and stored 
exposed to air for a period not to exceed 30 days at 
65 to 75 F ond 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 ik original dimension at the time of perforating. 

PH22.110-196 

Thi definition of low-shrinkoge film stack been 
found bv exwrience to be useful as a guide 10 film 

far he camman tendency of film to expand when ex- 
d to hiah relative humidtv. Allowance should be . .  

manufacturers in dining their stock. Departure from 
this definition shall not be cause for repciian of the 
stock. Note that this definition of shrinkage differs from 
the criterion applying to the choice of longitudinal pitch, 

k a i  fw Gs f- in equi&,,t design 
caw 

in no 

,6mm equipment fail to occmmodate a 

Of 0b304n. width. 
where greater periods of time are involved and where 
short-time tests can be deceptive. 

Allowance has been made in amving a! h e  values 

~ 5 .  This film is to be made on &* base complying 
with American Standard Specilicationr for Safety Photo- 
graphic Film, PH1.25-19% (Reaffirmed 1962). 

PH22.110-1965 



American Standard Dimensions for 

65mm Motion-Picture Film, KS-1866 

XI, , \ r r r  <q 

PH22.145-I965 

'uDc771 631 113631.7 
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1. scope! 

This stondard specifies the cutting and per- 
forating dimensions for 65mm motion-picture 
film with a KS-type perforation, and a perfora- 
tion pitch of 0.1866 in. 

l o  0 

2. Dimensions 

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

2.2 These dimensions apply to material immedi- 
ately after cutting and perforating. 

2.3 Dimension 1 represents the length of ony 
100 consecutive perforation pitch intervalr 

c.1 
k c - -  

Film width 
Perforation pitch 
Perforation wi& 
Perforation height 
Edge to perforation 
Width between perforations 
Perforotion dewness 
100 consecutive perforation pitch intmals 
Radius of perforation fillet 
- ~ -  ___~__.____~ ~ 

2.558 i- 0.002 
0.1866 & 0.0005 
0.1100 * o.ooo4 
0.0780 % O.OOO4 
0.117 i- 0.003 
2.104 f 0.003 
0.002 max 

18.660 A 0.015 
0.020 tO.OO1 

~~ - 

64.97 i- 0.05 
4.740 % 0.013 
2.794 I 0.010 
1.981 +- 0.010 
2.97 f 0.08 
53.44 k 0.08 
0.05 max 

474.00 f 0.38 
0.51 zk 0.03 

p= --=---- 

NOTE 1: The title of this standard was established by 

the application of a nomenclature system developed for 

all film dimension standards: Each tide provides on in- 

which is the significant factor, and the perforalion pitch 
decima' point. 

NOTE 2: The metric values in the table of dimensions 

of raws of perforations OR, 2R or 4R). depending upon Use, 648.1-1933 (Reaffirmed 1947). 

Approved August 9, 1965, by the American Standards h i a t i o n ,  Incorporated 

Sponxx: Society of Motion Picture and Television Engineers, Inc. 
-1 IC..*NI IIIII-I I k n 6 r s h m  

A1. The dimensions given in this standard represent the 
practice of film manufacturers in that the dimensions 
and tdcrances are far film stock immediately afier per- 
foration. The punches and dies themselves ore mode to 
tolerances considerably smaller than thoy given, but 
since film is a plastic material, the dimensions of the slit 
and perforated film stock never agree exactly with the 
dimensions of the diners, 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- 
abiy result in changes in the dimensions during the life 
of the film. The changc is  generally uniform throughout 
a roll. 

A2. It will be noted that among the various standards 
for dining and perforating film stock there are often 
two standards that seem much alike in wording. The 
difference lies in the longihrdinal pitch, which is either 
0.1870 in. or 0.1866 in. In general, the longer pitch is  
for print stock and the shomr pitch i s  for negative stack. 

The choice of pitch for negative motion-picture films 
depends, within certain limits, on the type of printer to 
be wad. Where step-printm are used, and the film is 
stationary when exposed, the choice of pitch is not 
strictly limited. Where the film moves continuously aver 
a cylindrical surface at time of printing (sprocket-type 
printer), there are three maw considerations involved 
in choosing the pitch. These considerotions are (1) the 
sprocket diameter. (2) the film thickness, and (3) the film 
shrinkage and the rate at which shrinkage occurs. 

Maximum steadiness and definition are secured on a 
sprocket-type printer when the negative stock is some- 
what shmier in pitch than the positive stock in the a p  
proximate proportion of the thickness of the film to the 
radius of curvature. For printing on a &tooth sprocket 
(arcumference of about 12 in.) with film 0.0055 to 
0.0065 in. thick, the optimum pitch differential is 0.3 
percent. The use of the ideal pitch differential for the 
negatiw wwld minimize slippage between the positive 
stack and negative during the printing *don,  thus 
reducing the amount of blurring and jumping of hwi- 
zontal lines in the picture or sound image. (This error 
is to be differentiated from the iump caused by nanuni- 
formity of successive pitches, Dimension 8.) 

Experience has shown that the average pitch of the 
negative can vary * 0.1 percent from the ideal pitch, 
which i s  0.3 percent shorter than the positive stack, 
without blurring of picture and sound image being 
easily d e t d .  

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 than 
tfw earlier ones and hence a shorter initial pitch be- 
comes dniroble. To satisfy this requirement for pictun- 

ar sound-nsgalives, it is common manufacturing prac- 
tice to aim for a pitch value 0.2 percent shorter than 
the positive stock onto which they will be printed. The 
additional shrinkage that occurs during processha and 
the aging that takes place before the release prinh are 
ma& then bring the pitch differential c l o y  to the 
optimum and desired value of 0.3 percent. Accordingly, 
the pitch chosen for the negative stock is 0.1866 in. 

Low-shrink negative film perforated to these dimen- 
sions should not thereafter &rink appreciably more than 
02  percent under normal use conditions, and for a rea- 
sonable life span, so that h e  optimum pitch bihmntial 
from the p i t h  stock of 0.3 C 0.1 percent is main- 
tained. (The film should be m s o l u e d  after equilibmhn 
with air at 70 F and 55 percent rdative humidity or at 
the conditions prevailing at the time of perforating.) 

A X  The uniforrn'hy of pitch, M e  size, and margin Pi- 
mensions 8, c, D, and E) is an imparlant variable affect- 
ing steodinen Variations in these dimensions, from rdl 
to roll, are of linle significance compared to variations 
from one sprocket hde to the next. Actually it is the 
maximum variation from one sprocket hole to the next 
withii any small group of consecutiw perfomtions h t  
is important. 

A4. Film of th is  sire is generally used as a camera nega- 
tive. There are mo advantages in using this larger size. 
One i s  the pouhility of producing large prints by can- 
tact printing for exhibition in special theaters designed 
to provide the audience with a large viewing angle. The 
other purpose is to serve as an original from which 
35mm prinh can be produced by reduction with *u 
gmin and better definition than con be obtained by 
making contact prinh from 35mm negatives. 

Prints may be made on 7Omm film. The o p p r w  
film i s  described in American Standard Dimensions far 
70mm Motion-Picture Film, Perfomtsd 65mm. KS-1870, 
PH22.119-1961. Note that the 70mm film used 4 t h  
65mm negative diihrs in its dimensiom from the iwo 
earlier films described by American Standard Dimen- 
sions for 70mm Unperforated and Perforated Film for 
Cameras Other Than MotionPiclure Cameras, PH1.20- 
1963, Type I and Type II. The perfordons of the dated 
70mm film have the same size and pitch as those de- 
scribed by PH1.20-1963, Type ll, but the ma& and 
distance bemeen perforalions ore different. Canso- 
quendy Dimension F is the same in bolh 65mm KS-1870 
and KS-1866 films and also for 70mm film, perfomtsd 
65mm. KS-1870. The i n c d  space provided by a 
larger morgin E is used to make mom for magnetic 
round records. 

Note that the image usually ploced on this film b five 
pit* high. The mMdachne of the fJm is b a d  on 
this idea and best re& acuw from wing chb fonnat. 

Pn22.145-1945 


