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standards and recommended practices 

Proposed American Standards 
A Proposed American Standard, PH22.117, Spectral 

Diffuse Density of Photographic Sound Record on Three-Com- 
ponent Subtractive Color Films, is published here for a three- 
month period of trial and comment. 

In 1955, the Color Committee was asked to study the 
problem of standardizing methods for measuring the densities 
of color film and scundtracks. A subcommittee, chaired by 
Harry P. Brueggemann, was appointed to explore the needs cf 
the motion-picture industry in the general field of color film 
densitometry. The proposal submitted by the subcommittee 
was revised and rccirculated to the Color Committee four times 

before it was reviewed and approved by the Standards Com- 
mittee. 

Proposed American Standard Dimensions for 65mm Mo- 
tion-Picture Film, KS-1870, PH22.118 and Dimensions for 
70mm Motion-Picture Film, Perforated 65mm, KS-1870, 
PH22.119, have been approved by the Film Dimensions and 
Standards Committees. The proposals are published here for a 
three-month period of trial and criticism. 

All comments should be addressed to Society Head- 
quarters, attention of J. Howard Schumacher, Staff Engineer, 
prior to March 15, 1960. If no adverse comments are received, 
the proposals will be submitted to ASA Sectional Committee 
PH22 for further processing as American Standards.-J.H.S. 

December 1959 Journal of the SMPTE Volume 68 835 



P 8 p L
) 

L
 

(0
 
u
 

10
 

h
 

00
 

P
ro

po
se

d 
A

m
er

ic
an

 S
ta

nd
ar

d 

S
pe

ct
ra

l D
iff

us
e 

D
en

si
ty

 o
f 

P
ho

to
gr

ap
hi

c 
S

ou
nd

 R
ec

or
d 

on
 

Th
re

e-
C

om
po

ne
nt

 S
ub

tr
ac

tiv
e 

C
ol

or
 F

ilm
s 

Th
e 

A
rn

er
ic

on
 S

ta
nd

ar
d 

S
pe

ci
ro

l m
se
 

D
en

si
tie

s 
of

 
Th

re
e-

C
om

po
m

nt
 S

ub
tro

ct
iv

e C
do

r F
ilm

s, 
PH
2.
1-
19
52
, 

w
hi

ch
 a

pp
lie

s 
pr

im
ar

ily
 t
o 

pi
ci

ur
e 
on
 m

lo
r 
fih

, c
on

- 
st

itu
tn

 th
e 

ba
si

s 
fo

r 
th

s 
st

on
da

d,
 o

nd
 S

ec
tio

ns
 2,
 3
 

an
d 
4 

of
 t

ho
t s

ta
nd

or
d 

ar
e 

to
 b

e 
co

ns
id

er
ed

 p
or

t o
f 

th
e 

pr
es

en
t s

io
nd

or
d.

 

Th
e 

pu
rp

os
e 

of
 t

hi
s 

st
an

da
rd

 i
s 

to
 s

up
pl

em
en

t 
th
e 

A
m

er
ic

an
 S

ta
nd

ar
d S

pe
ct

ra
l D
if
fu
se
 D

en
si

tie
s o

f T
hr

ee
- 

C
om

pc
ne

nt
 S

ub
tra

ct
iv

e 
C

ol
or

 F
ilm

s, 
PH
2.
1-
19
52
, b

y 
sp

ec
ify

in
g s

pe
ct

ra
l c

on
di

tio
ns

 s
ui

to
bl

e 
fo

r 
de

te
rm

in
in

g 
th

e 
se

ni
io

m
et

ric
 

c
h

m
c
te

ri
d

ia
 
of
 

ph
ot

og
m

ph
ic

 
so

un
d 

re
co

rd
 o

n 
th

re
e-

co
m

po
ne

nt
 

su
h

ct
iv

e
 c

ol
or

 
film

s.
 T

he
 c

on
&a

ns
 

of
 th

is
 It

an
do

rd
 o

re
 in

te
nd

ed
 fo

r, 
an

d 
or

e 
op

pl
im

bl
e 
to
, 

F/
nc

m
s 
of 

so
un

d 
re

pr
od

uc
tio

n 
us

in
g 

th
e 
S-
1 

ph
ot

or
ur

fo
ce

, 
si

nc
e 

th
is

 p
ho

to
su

rfa
ce

 is
 

in
 c

am
m

an
 u
se
 o

t 
th

e 
pr

es
ew

 ti
m

e.
 I

t 
is

 r
ez

og
ni

ze
d 

th
ot

 th
er

e 
ar

e 
&r

 
ty

pe
s 

of
 p

ho
to

su
rfa

ce
s s

om
et

im
es

 
us

ed
 fo

r 
ph

ot
og

m
ph

ic
 ro

un
d 

re
pr

od
uc

tio
n t

ha
t d
o 

no
t 

fo
ll 

G
th

in
 th
e 

sc
op

e 
of 

th
is

 s
to

nd
ar

d.
 

In
 t

hr
r+

-c
om

po
ne

nt
 s

u
W

iv
e

 c
ol

or
 M
m
,
 d

ye
s 

or
 

co
lo

r 
co

up
le

rs
 o

re
 u

se
d 

to
 f

or
m

 
th

e 
ph

ot
og

ro
ph

ic
 

im
og

e.
 T

he
se

 c
ol

or
 m

ot
er

io
ls

 a
re

 d
es

ig
ne

d 
pr

im
ar

ily
 

fo
r 
th
e 

vi
su

ol
 r

eg
io

n,
 b

ut
 s

ou
nd

-r
ec

or
d 

re
pr

od
uc

tio
n 

vi
a 

th
e 

S-
1 

ph
ot

os
ur

fa
ce

 u
se
s 
th
e 

in
fro

re
d 

re
gi

on
 o

f 
ap

pr
ox

im
at

el
y 

70
0 

m
p 

(m
illi

m
ic

ro
ns

) t
o 

W
O

 m
p,

 w
hi

ch
 

is
 fa

r 
en

w
gh

 m
a

y
 fr

om
 th

e 
vi

sw
l r

eg
io

n 
so
 th

ot
 th

e 

1.
 

P
ur

po
se

 a
n

d
 S

co
pe

 

1.
1 

Th
e 

pr
in

ci
pa

l p
ur

po
se

 o
f t

hi
s 

st
an

da
rd

 is
 

to
 s

up
pl

em
en

t 
A

m
er

ic
an

 
S

ta
nd

ar
d 

D
iff

us
e 

Tr
an

sm
iss

io
n 

D
en

si
ty

 P
H

2.
19

-1
95

9,
 

an
d,

 
fu

r-
 

th
er

, 
to

 s
up

pl
em

en
t A

m
er

ic
an

 S
ta

nd
ar

d 
Sp

ec
- 

tr
al

 D
itT

us
e D

en
sit

ie
s o

f T
hr

ee
-C

om
po

ne
nt

 S
ub

- 
tra

ct
iv

e 
C

ol
or

 F
ilm

s,
 P

H
2.

1-
19

52
. 

1.
2 

Th
is 

st
an

da
rd

 d
ef

in
es

 c
on

di
tio

ns
 s

ui
ta

bl
e 

fo
r 

in
te

gr
al

 s
pe

ct
ra

l d
en

si
ty

 m
ea

su
re

m
en

t o
f 

ph
ot

og
ra

ph
ic

 
so

un
d 

re
co

rd
 

on
 

th
re

e-
co

m
- 

po
ne

nt
 s

ub
tra

ct
iv

e 
co

lo
r f

ilm
s.

 

P
as

s 
1

 ot
 1

 PI
,.. 

P
H

22
.1

17
 

k
rp

p
lo

n
n

l h
 

3.
 A

m
er

ic
an

 S
ta

n
d

ar
d

 S
pe

ct
ra

l D
iff

us
e 

D
en

si
tie

s 
o

f 
Th

m
e-

C
om

po
ne

nt
 

S
ub

tr
ac

tiv
e 

C
ol

or
 F

ilm
s 

3.
1 

Th
e 

fo
llo

w
in

g 
nc

tio
n 

of
 t

he
 A

m
er

ic
an

 
S

ta
nd

ar
d 

S
pe

ct
ra

l D
iff

us
e 

D
en

sit
ie

s 
of

 T
hr

ee
- 

C
om

po
ne

nt
 S

ub
tra

ct
iv

e 
C

ol
or

 F
ilm

s, 
pH

2.
1-

 
19

52
, i

s 
pa

rt
 o

f t
he

 A
m

er
ic

an
 S

ta
nd

ar
d 

Sp
ec

- 
tr

al
 D

if
in

 
D

en
si

ty
 o

f 
P

h&
gr

ap
hi

c 
So

un
d 

R
ec

or
d 
on
 T

h
rd

m
p

o
n

e
n

t S
ub

tra
&

e 
C

ol
or

 

to
 b

e 
m

ea
su

re
d 

or
 c

om
pu

te
d 

us
in

g 
th

e 
lig

ht
 

so
ur

ce
, 

al
l o

pe
ra

tin
g 

op
tic

al
 fi

lte
rs

, 
an

d 
th

e 
ph

ot
os

en
si

tiv
e 

re
ce

pt
or

 o
f t

he
 d

en
si

to
m

et
er

. 

4.3
 

ov
er

al
/ R

es
po

ns
e.

 T
he

 o
ve

ra
ll r

es
po

ns
e o

f 
o
 d

en
si

to
m

et
er

 is
 th

e 
in

te
gr

at
ed

 re
sp

on
se

 o
f t

he
 

de
ns

ito
m

et
er

 to
 a

ll 
w

av
el

en
gt

hs
, i

nc
lu

di
ng

 su
ch

 
fa

ct
or

s 
as

 
th

e 
sp

ea
ra

l 
em

iss
io

n 
of

 t
he

 l
ig

ht
 

so
ur

ce
, 

th
e 

co
m

bi
ne

d 
sp

ec
tra

l t
ra

ns
m

iss
io

n 
of

 
al

l o
pt

ic
al

 fil
te

rs
 in

 th
e 

lig
ht

 p
at

h,
 a

nd
 th

e 
sp

ec
- 

~
w

a
.1

9
-i

~
 cn

z.
i-i

es
i 

P
**

e 
I 
ot
 I
 Pu

g-
 

I 

co
lo

r 
m

at
er

ia
ls

 c
an

no
t 
be
 .u

se
d 

ef
fic

ie
nt

ly
, 

bu
t 

cl
os

e 
en

ou
gh

 10
 th

at
 h

y
 pr
od

uc
e 

o
 m

eo
ur

m
bl

e 
ef

fe
ct

. T
he

 
Ip

e
a
ra

l c
ho

m
ct

er
is

tic
s o

f 
th

is
 e

ffe
ct

 d
ep

en
d 

on
 t
he
 

ty
pe

 o
f 

lig
ht

-a
bs

or
bi

ng
 m

ot
er

ia
l u

se
d 

fo
r 

th
e 

so
un

d 
re

co
rd

, a
nd

 o
n 

th
e 

m
a

n
m

 in
 w

hi
ch

 th
e 

so
un

d 
re

co
rd

 
is

 p
ro

ce
ss

ed
. T

he
re

fo
re

, 
in

 o
rd

er
 t
o 

ob
ta

in
 u

ni
fo

rm
ity

 
of

 r
ou

nd
 r

ec
or

d 
de

ns
ito

m
et

ry
 o

m
on

g 
di

ffe
re

nt
 fi

lm
s,

 
on

d 
am

on
g 

th
e 

di
ffe

re
nt

 d
en

si
ty

 m
e

w
ri

n
g

 i
ns

tru
- 

m
en

is
, i

t 
is

 n
e

c
e

s
ry

 to
 s

p.
cit

v 
th

e 
w

m
l

 co
nd

iti
on

s 
un

de
r 

w
hi

ch
 t

he
se

 d
en

si
ty

 m
eo

su
re

m
en

is
 o

re
 m

ad
e.

 
It 

is
 th

e 
ai

m
 o

f t
hi

s 
st

on
da

rd
 to

 d
ef

in
e 

th
es

e 
co

nd
iti

on
s 

su
ffi

ci
en

tly
 t
o 

in
su

re
 re

as
on

ab
le

 u
ni

fo
rm

iiy
 o

f 
de

ns
ity

 
m

ea
su

re
m

en
ts

, y
et

 n
ot

 so
 r

ig
id

ly
 0
s
 to

 m
ak

e 
im

pr
oc

tic
ol

 
th

e 
ob

ta
in

in
g 

of
 s

uc
h 

m
ea

su
re

m
en

ts
. 

Th
is 

st
an

do
rd

 d
ef

in
es

 a
 p

rim
ar

y 
co

nd
iti

on
 w

hi
ch

 s
ho

ll 
be
 th

e 
id

ea
l m

et
ho

d 
of

 t
ok

in
g 

de
ns

ity
 m

ea
su

re
m

en
is

 
of

 r
ou

nd
 re

co
rd

 a
n 

su
bi

ra
ct

iv
e 

co
lo

r 
film

s.
 T

hi
s 

st
on

d-
 

or
d 

al
so

 d
ef

in
es

 o
 p

ro
di

ca
l c

on
di

tio
n 

by
 m

ea
ns

 o
f 

w
hi

ch
 it

 i
s 

ex
pe

ct
ed

 th
at

 m
os

t 
de

ns
ity

 m
en

su
re

m
en

is
 

w
ill

 b
e 

m
od

e.
 

If
 th
e 

oc
cu

ro
cy

 re
qu

ire
d 

is
 le

ss
 th

on
 th

ot
 p

ro
vi

de
d 

by
 

th
e 

pr
ac

tic
ol

 c
on

di
tio

n,
 i

t 
do

es
 n

ot
 s

ee
m

 e
co

no
m

ic
al

 
to

 u
se

 a
n 

in
st

ru
m

en
t d

es
ig

ne
d 

sp
ec

ifi
ca

lly
 fo

r 
so

un
d 

re
m

rd
. 

A
n 

in
st

m
ne

nt
 w

hi
ch

 m
ea

su
re

s 
in

 th
e 

vi
su

ol
 

re
gi

on
, p

er
ho

ps
 w

ith
 m

in
or

 m
od

ifi
co

tio
ns

 to
 fa

vo
r 

th
e 

ge
ne

ro
l i

nf
ro

re
d 

re
gi

on
, 

w
ill

 s
uf

fic
e.

 

m
ea

su
re

m
en

ts
 th

at
 d

o 
no

t f
al

l w
ith

in
 th

e 
sc

op
e 

of
 th

is
 s

ta
nd

ar
d.

 

2. 
A

m
er

ic
an

 S
ta

nd
ar

d 
D

iff
us

e 
D

en
si

ty
 

2.
1 

Th
e 

fo
llo

w
in

g 
se

ct
io

ns
 o

f 
th

e 
A

m
er

ic
an

 
S

ta
nd

ar
d 

D
iff

is
e 

D
en

si
ty

 P
H

2.
19

-1
95

9,
 

ar
e 

pa
rt

 o
f t

he
 A

m
er

ic
an

 S
ta

nd
ar

d S
pe

ct
ra

l D
iff

us
e 

D
en

si
ty

 o
f 

P
ho

to
gr

ap
hi

c 
So

un
d 

R
ec

or
d 

on
 

Th
re

e-
C

om
po

ne
nt

 S
ub

tra
ct

iv
e 

C
ol

or
 F

ilm
s: 

2.
 

G
en

er
al

 D
ef

in
iti

on
 o

f 
D

en
si

ty
 

3.
 

T
o

ta
lly

 D
iff

us
e 

D
en

si
ty

 

F
il

m
 

2. 
Te

rm
in

ol
og

y 
U

se
d 

in
 t

h
e 

D
en

&
 

to
m

et
ry

 o
f 

C
ol

or
 F

ilm
 

4.
 T

er
m

in
ol

og
y 

U
se

d 
in

 th
e 

D
en

si
to

m
et

ry
 o

f 
P

ho
to

gr
ap

hi
c 

C
ol

or
 

So
un

d 
R

ec
or

ds
 

4.1
 

Pe
ak
 R

es
po

ns
e.

 T
he

 p
ea
k 

re
sp

on
se

 o
f 

a 
d

e
m

b
te

r 
is

 t
he
 w

av
el

en
gt

h 
to

 w
hi

ch
 th

e 
de

ns
ito

m
et

er
 ha

s t
he

 g
re

at
es

t r
es

po
ns

e,
 in

cl
ud

- 
in

g 
su

ch
 fa

ct
or

s 
as

 th
e 

sp
ec

tr
al

 e
m

is
ilo

n 
of

 th
e 

lig
ht

 s
ou

rc
e,

 t
he

 c
om

bi
ne

d 
sp

ec
tr

al
 t

ra
ns

m
is

- 
si

on
 o

f a
ll 

op
tic

al
 fi

he
n 

in
 th

e 
lig

ht
 p

at
h,

 a
nd

 
ih

e 
sp

ec
tra

l s
en

sit
ivi

ty
 

of
 t

he
 p

ho
to

se
ns

itiv
e 

re
ce

pt
or

. 

4.2
 

B
an

dw
id

th
. 

Th
e 

ba
nd

w
id

th
 o

f 
a
 d

en
si-

 
to

m
et

er
 is

 th
e 

ra
ng

e 
of

 w
av

el
en

gt
hs

 to
 w

hi
ih

 
th

e 
de

ns
ito

m
et

er
 i

s 
se

ns
itiv

e.
 

In
 a

 p
ra

ct
ic

al
 

de
ns

ito
m

et
er

 th
is

 ra
ng

e 
of

 w
av

el
en

gt
hs

 is
 n

ot
 

sh
ar

pl
y 

de
fin

ed
; 

bu
t f

or
 t

he
 p

ur
po

se
s 

of
 t

hi
s 

st
an

da
rd

, 
th
e 

ba
nd

w
id

th
 s

ha
ll 

be
 c

on
si

de
re

d 

tr
a
l s

en
si

tiv
ity

 o
f 

th
e 

ph
ot

os
en

si
tiv

e 
re

ce
pt

or
. 

5.
 P

ot
as

si
um

 In
fr

ar
ed

 D
iff

us
e 

D
en

si
ty

 

5.
1 

Po
ta

ss
iu

m
 in

fra
re

d 
di

ffu
se

 d
en

si
ty

 is
 d

if-
 

fu
se

 d
en

sit
y 

m
ea

su
re

d 
w

ith
 e

ne
rg

y 
co

nc
en

- 
tra

te
d 

in
 th

e s
pe

ct
ra

l d
ou

bl
et

 o
f w

av
el

en
gt

hs
 

76
6.

5 
an

d 
76

9.
9 

m
r o

f a
 p

ot
as

siu
m

 a
rc

. 

6.
 A

m
er

ic
an

 S
ta

nd
ar

d 
S

pe
ct

ra
l D

en
si

ty
 

o
f 

P
ho

to
gr

ap
hi

c 
So

un
d 

R
ec

or
d 

on
 

Th
re

e-
C

om
po

ne
nt

 S
ub

tr
ac

tiv
e 

C
ol

or
 F

ilm
s 

6.1
 

A
m

er
ic

an
 S

ta
nd

ar
d 

sp
ec

tr
al

 d
iff

us
e 

de
ns

ity
 o

f 
ph

ot
og

ra
ph

ic
 s

ou
nd

 r
ec

or
d 

on
 

th
re

e-
co

m
po

ne
nt

 
su

bt
ra

ct
iv

e 
co

lo
r 

film
s 

is
 

A
m

er
ic

an
 S

ta
nd

ar
d 

d&
se

 
tra

ns
m

iss
io

n 
de

n-
 

si
ty

 m
ea

su
re

d 
in

 a
ny

 p
ra

ct
ic

al
 in

st
ru

m
en

t w
ith

 
an

y 
pr

ac
tic

al
 co

nd
iti

on
 w

hi
ch

 is
 p

ro
ve

n 
by

 te
st

 
to

 y
ie

ld
 d

en
si

tie
s 

no
t 

si
gn

ifi
ca

nt
ly

 d
iff

er
en

t 
fro

m
 p

ot
as

siu
m

 in
fra

re
d 

di
ffu

se
 d

en
sit

y,
 p

ro
- 

vi
di

ng
 th

a
t t

he
 p

ea
k 

re
sp

on
se

 o
f s

uc
h 

a 
pr

ac
- 

tic
al

 in
st

ru
m

en
t i

s 
76

8 
-
I 

5 
nw
, t

ha
t t

he
 b

an
d-

 
to

 li
e 

be
tw

ee
n 

th
os

e 
w

av
el

en
gt

hs
 w

hi
ch

 e
xc

ite
, 

in
 th

e 
ph

ot
os

en
si

tiv
e 

re
ce

pt
or

, 
on

e-
ha

lf 
th

e 
cu

rre
nt

 w
hi

ch
 is

 e
xc

ite
d 
at
 t

he
 w

av
el

en
gt

h 
of

 
pe
ak
 re

sp
on

se
. T

he
se

 li
m

iti
ng

 w
av

el
en

gt
hs

 a
re

 

w
id

th
 o

f s
uc

h 
an

 in
st

ru
m

en
t i

s 
20
 n
w 

or
 le

ss
, 

an
d 

th
at

 th
e 

re
sp

on
se

 of
 su

ch
 in

st
ru

m
en

t w
ith

in
 

th
e 

bo
nd

 fr
om

 7
58

 t
o 

77
8 

m
P

 i
s 

at
 le

as
t 

80
 

pe
rc

en
t o

f t
he

 o
ve

ra
ll 

re
sp

on
se

. 

1.
3 

It 
is

 re
co

gn
iz

ed
 th

at
 th

er
e 

ar
e 

ot
he

r u
se

- 
fu

l t
yp

es
 o

f p
ho

to
gr

ap
hi

c 
so

un
d-

re
co

rd
 de

ns
ity

 
4.

 
A

m
er

ic
an

 S
ta

nd
ar

d 
D

iff
us

e 
D

en
si

ty
 

N
O

T 
AP

PR
O

VE
D

 
PH

22
.1

1 T
-N

O
T

 A
PP

RO
VE

D 



m
 

v
) 

U
 

Pr
op

os
ed

 A
m

er
ic

an
 S

ta
nd

ar
d 

D
im

en
si

on
s 

fo
r 

6
5

m
m

 M
o

ti
o

n
-P

ic
tu

re
 F

ilm
, 

K
S

-1
87

0 

P
H

22
.1

18
 

1.
 

sc
op

e 

1.
1 

Th
is

 s
ta

nd
ar

d 
sp

ec
ifi

es
 t

he
 c

ut
tin

g 
an

d 
pe

rf
or

at
in

g 
di

m
en

si
on

s 
of

 6
5m

m
 m

ot
io

n-
pi

c-
 

tu
re

 fi
lm

. 

2.
 

D
im

en
si

on
s 

2.
1 

Th
e 

di
m

en
si

on
s 

sh
al

l 
be

 a
s 

gi
ve

n 
in

 t
he

 
di

ag
ra

m
 a

n
d

 ta
bl

e.
 

2.
2 

Th
es

e 
di

m
en

si
on

s 
ap

pl
y 

to
 m

at
er

ia
l 

im
- 

m
ed

ia
te

ly
 a

ft
er

 c
ut

tin
g 

an
d 

pe
rf

or
at

in
g.

 

2.
3 

D
im

en
si

on
 L

 re
pr

es
en

ts
 th

e 
le

ng
th

 o
f 

an
y 

10
0 

co
ns

ec
ut

iv
e 

pi
tc

h 
in

te
rv

al
s.

 
q?
 

C
4

 

D
im

en
si

on
s 

I 
C

h
e

s
 

(M
illim

ete
rs 

A
 F

ilm
 w

id
th

 
B 

le
ng

th
 p

itc
h 

C
 P

er
fo

ra
tio

n w
id

th
 

D
 P

er
fo

ra
tio

n h
ei

gh
t 

E 
E

dg
e 

to
 p

er
fo

ra
tio

n 
F 

W
id

th
 b

et
w

ee
n 

pe
rfo

ra
tio

ns
 

G
 P

er
fo

ra
tio

n s
ke

w
ne

ss
 

1
 l

en
gt

h 
pi

tc
h 

(1
 00

 c
on

se
cu

tiv
e 

pi
tc

h 
in

te
rv

al
s)

 
R 

R
ad

iu
s o

f p
er

fo
ra

tio
n 

fil
le

t 

2.
55

8 
2
 0

.0
02

 
0.

18
70

 i
- 

0.
00

05
 

0.
1 

10
0 

C
 0

.0
00

4 
0.

07
80

 -
+ 

0.
00

04
 

0.
11

7 
= 

0.
00

3 
2.

10
4 

= 
0.

00
3 

0.
00

2 
m

ax
 

18
.7

00
 
=

 0.0
15

 
0.

02
0 

i
_
 0

.0
01

 

64
.9

7 
&

 0
.0

5 
4.

75
0 
i
 0.

01
3 

2.
79

4 
k
 0

.0
10

 
1.

98
1 
z
 0

.0
10

 
2.

95
 
i-
 0

.0
8 

53
.4

4 
5
 0

.0
8 

0.
05

 
m

ox
 

47
4.

98
 

-L
 0

.3
8 

0.
51

 
i
 0.

03
 

N
O

TE
S

 

1.
 T

he
 t

itl
e 

of
 t

hi
s 

st
an

da
rd

 w
as

 e
st

ab
lis

he
d 

by
 th

e 
2. 

Th
e 

di
m

en
si

on
s 

in
 th

e 
in

ch
 s

ys
te

m
 a

re
 th

e 
fu

nd
a-

 
ap

p'i
co

tio
n 

O
f 

a 
n
o
m

e
n
c
lo

tu
re

 
fo

r 
m

en
ta

l 
Th

e 
di

m
en

si
on

s i
n 

th
e 

m
et

ric
 s

ys
te

m
 

011
 

fil
m

 d
im

en
si

on
 s

ta
nd

ar
ds

: 
Ea

ch
 t

itl
e 

pr
ov

id
es

 a
n
 

in
di

ca
tio

n 
of

 t
he

 f
ilm

 w
id

th
, 

th
e 

pe
rfo

ra
tio

n 
sh

o
p

 
ar

e 
P

rO
cf

ic
al

 
aP

P
ro

xi
m

at
io

nS
 b

as
ed

 O
n

 
A

m
er

ic
an

 
(

W
 KS
. 

D
H

 o
r 

C
S)

 o
r 

th
e 

nu
m

be
r 

of
 r

ow
s 

of
 p

er
- 

fo
ra

tio
ns

 (1
R.

 2
R 

or
 4

R)
. 

de
pe

nd
in

g 
up

on
 w

hi
ch

 is
 th

e 
S

ta
nd

ar
d I

nc
h-

M
ill

im
et

er
 C

on
ve

rs
io

n f
or

 In
du

st
ria

l U
se

, 

fa
ct

o
r,

 a
nd

 t
he

 w
rf
or

ot
io

n 
Di

tch
 

w
ith

ou
t 

84
8.

1-
19

33
, 

rm
ffi

rm
ed

 in
 1

94
7.

 p
ro

vi
di

ng
 0

 
co

nv
er

- 

th
e 

de
ci

m
al

 p
oi

nt
, 

sio
n 

fa
ct

or
 o

f 
1 

in
ch

 =
 25

.4
 m

illi
m

et
er

s.
 

N
O

T
 A

PP
R

O
VE

C
 

A
P

P
E

N
D

IX
 

1 

Th
e 

di
m

en
si

on
s 

gi
ve

n 
in

 t
hi

s 
st

on
do

rd
 r

ep
re

se
nt

 th
e 

pr
ac

tic
e 

of
 f

ilm
 m

an
uf

ac
tu

re
rs

 in
 th

at
 th

e 
di

m
en

si
on

s 
di

m
en

si
on

s 
of

 t
he

 d
in

er
s,

 p
un

ch
es

 a
nd

 d
ie

s.
 F

ilm
 c

on
 

sh
rin

k 
or

 s
w

el
l d

ue
 to

 lo
ss

 o
r 

go
in

 in
 m

oi
st

ur
e 

co
nt

en
t 

an
d 

to
le

ra
nc

es
 a

re
 fo

r 
fil

m
 im

m
ed

io
te

ly
 af

te
r 

pe
rfo

ra
- 

tio
n.

 T
he

 p
un

ch
es

 a
nd

 d
ie

s 
th

em
se

lv
es

 a
re

 m
ad

e 
to

 
giv

en
, 

bu
t 

or
 c

on
 

du
e 

to
 lo

is
 of
 I

o~
ve

nt
, T

he
se

 ch
an

ge
s i

n-
 

va
ria

bl
y 

re
su

lt 
in

 c
ha

ng
es

 in
 th

e 
di

m
en

si
on

s 
du

rin
g 

th
e 

co
ns

id
er

ob
lv

 s
m

all
er

 
th

an
 

sin
ce

 f
ilm

 i
s 

a 
pl

as
tic

 m
at

er
ia

l, 
th

e 
di

m
en

si
on

s 
of

 t
he

 
sl

it 
an

d 
pe

rfo
ra

te
d 

fil
m

 n
ev

er
 a

gr
ee

 e
xo

ct
ly

 w
ith

 th
e 

lif
e 

O
f 

th
e 

fil
m

. 
Th

e 
ch

an
ge

 i
s 

ge
ne

ra
lly

 u
ni

fo
rm

 
th

ro
ug

ho
ut

 a
 r

ol
l. 

A
P

P
E

N
D

IX
 2

 

Th
e 

un
ifo

rm
ity

 o
f 

pi
tc

h,
 m

ar
gi

n 
an

d 
ho

le
 s

ize
 (

D
im

en
- 

sio
ns

 B
, C

. D
 a

nd
 E)
 is

 a
n 

im
po

rta
nt

 v
ar

ia
bl

e 
af

fe
ct

in
g 

st
ea

di
ne

ss
. 

V
ar

ia
tio

ns
 in 

th
es

e 
di

m
en

si
on

s,
 fr

om
 r

ol
l t

o 
ro

ll,
 a

re
 o

f 
lit

tle
 s

ig
ni

fic
an

ce
 c

om
pa

re
d 

to
 v

ar
io

tio
ns

 

fro
m

 o
ne

 s
pr

oc
ke

t h
ol

e 
to

 th
e 

ne
xt

. 
A

ct
ua

lly
 it

 is
 th

e 
m

ax
im

um
 v

ar
ia

tio
n 

fro
m

 o
ne

 s
pr

oc
ke

t h
ol

e 
to

 th
e 

ne
xt

 
w

ith
in

 a
ny

 s
m

al
l 

gr
ou

p 
of

 c
on

se
cu

tiv
e 

pe
rfo

ra
tio

ns
 

th
at

 i
s 

im
po

rta
nt

. 

A
P

P
E

N
D

IX
 3

 

Fi
lm

 o
f t

hi
s 

siz
e 

is
 g

en
er

al
ly

 u
se

d 
as

 a
 c

am
er

a 
ne

ga
- 

tiv
e.

 T
he

re
 a

re
 t
wo
 o

dv
an

ta
ge

s 
in

 u
si

ng
 t

hi
s 

la
rg

er
 

siz
e.

 O
ne

 i
s 

th
e 

po
ss

ib
ili

ty
 o

f 
pr

od
uc

in
g 

la
rg

e 
pr

in
ts

 
by

 c
on

ta
cf

 p
rin

tin
g 

fo
r 

ex
hi

bi
tio

n 
in

 s
pe

ci
al

 th
ea

te
rs

 
de

si
gn

ed
 to

 p
ro

vi
de

 th
e 

au
di

en
ce

 w
ith

 o
 la

rg
e 

vi
ew

in
g 

an
gl

e.
 T

he
 o

th
er

 p
ur

po
se

 is
 to

 s
er

ve
 a
s 

a
n

 o
rig

in
al

 
fro

m
 w

hi
ch

 3
5m

m
 p

rin
ts

 c
an

 b
e 

pr
od

uc
ed

 b
y 

re
du

ct
io

n 
w

ith
 le

ss
 g

ra
in

 a
nd

 b
et

te
r d

ef
in

iti
on

 th
an

 is
 o

bt
ai

ne
d 

by
 m

ak
in

g 
ca

nt
oc

t p
rin

ts
 fr

om
 3

5m
m

 n
eg

ot
iv

es
. 

P
rin

ts
 m

ay
 b

e 
m

od
e 
on
 7

0m
m

 fi
lm

. 
Th

e 
ap

pr
op

ria
te

 
fil

m
 i

s 
de

sc
rib

ed
 in

 P
ro

po
se

d 
A

m
er

ic
an

 S
ta

nd
ar

d 
D

i- 
m

en
si

on
s 

fo
r 

70
m

m
 M

ot
io

n-
P

ic
tu

re
 F

ilm
, 

P
er

fo
ra

te
d 

65
m

m
. 

KS
-1

87
0,

 P
H

22
.1

19
. 

N
ot

e 
th

at
 th

e 
7O

m
m

 f
ilm

 
us

ed
 w

ith
 6

5m
m

 n
eg

at
iv

e 
di

ffe
rs

 in
 it

s 
di

m
en

si
on

s f
ro

m
 

th
e 

tw
o 

ea
rli

er
 fi

lm
s 

de
sc

rib
ed

 b
y 

A
m

er
ic

an
 S

ta
nd

ar
d 

D
im

en
si

on
s 

fo
r 

70
m

m
 U

np
er

fo
ro

te
d 

an
d 

P
er

fo
ra

te
d 

Fi
lm

 fo
r 

C
am

er
as

 O
th

er
 T

ha
n 

M
ot

io
n-

P
ic

tu
re

 C
am

er
as

, 
PH

1.
20

-1
95

6,
 T

yp
e 
I 

an
d 

Ty
pe

 II
. T

he
 p

er
fo

ra
tio

ns
 o

f 
th

e 
re

la
te

d 
70

m
m

 f
ilm

 h
av

e 
th

e 
so

m
e 

si
ze

 a
nd

 p
itc

h 
as

 th
o=

 
de

sc
rib

ed
 b

y 
PH

1.
20

-1
95

6,
 T

yp
e 
II,
 b

d
 th

e.
 

m
ar

gi
n 

an
d 

di
st

an
ce

 b
et

w
ee

n 
pe

rfo
ra

tio
ns

 a
re

 d
iff

er
- 

en
t. 

C
on

se
qu

en
tly

 D
im

en
si

on
 F

 is
 th

e 
so

m
e 

in
 b

ot
h 

th
e 

65
m

m
. K

S
-1

87
0 f

ilm
, 
an

d 
th

e 
70

m
m

. p
er

fo
ra

te
d 

65
m

m
, 

K
S

-1
87

0.
 T

he
 in

cr
ea

se
d 

sp
ac

e 
pr

ov
id

ed
 b

y 
a 

la
rg

e
r 

m
ar

gi
n 

E 
is

 u
se

d 
to

 m
ok

e 
ro

om
 fo

r 
m

g
n

e
ti

c 
ro

un
d-

 
tra

ck
s.

 

N
ot

e 
th

at
 th

e 
im

ag
e 

us
ua

lly
 p

la
ce

d 
on

 th
is

 fi
lm

 is
 fi

ve
 

pi
tc

he
s 

hi
gh

. T
he

 m
an

uf
ac

tu
re

 of
 t

he
 fi

lm
 is

 b
a

d
 on

 
th

is
 id

ea
 a

nd
 b

es
t r

es
ul

ts
 o

cc
ru

e 
fro

m
 u

si
ng

 th
is

 fo
rm

at
. 

Th
e 

pi
tc

h 
of

 t
he

 n
eg

at
iv

e 
is

 n
om

in
al

 s
in

ce
 th

e 
pr

in
tin

g 
of

 f
ilm

 o
f t

hi
s 

si
ze

 is
 c

ur
re

nt
ly

 d
on

e 
by

 th
e 

us
e 

of
 s

te
p 

or
in

te
rs

. 

PH
22

.1
1 &

N
O

T 
A

PP
R

O
VE

D
 



m
 

m
 

u,
 1 P
 L
 s C

I U
 

m
 

m
 

?
w

e
 1

 d
 1

 h
g

u
 

P
ro

po
se

d 
A

m
er

ic
an

 S
ta

nd
ar

d 

D
im

en
si

on
s 

fo
r 

70
m

m
 M

o
ti

o
n

- P
ic

tu
re

 F
ilm

, 
P

H
B

.1
19

 

P
er

fo
ra

te
d 

65
m

m
, 

KS
 - 18

70
 

P
.r

ld
l*

.r
.l

 

1. 
sc

op
e 

1.
1.

 
Th

is 
st

an
da

rd
 s

pe
cif

ie
s 

th
e 

di
m

en
sio

ns
 o

f 
70

m
m

 m
ot

io
n-

pi
ct

ur
e 

fil
m

, 
pe

rfo
ra

te
d 

65
m

m
. 

2.
 

D
im

en
si

on
s 

2.1
 

Th
e 

di
m

en
sio

ns
 s

ha
ll 

be
 a

s 
gi

ve
n 

in
 th

e 
di

ag
ra

m
 a

nd
 ta

bl
e.

 

2.
2 

Th
es

e 
di

m
en

sio
ns

 a
pp

ly
 t

o 
m

at
er

ia
l i

m
- 

m
ed

ia
te

ly
 a

fte
r c

ut
tin

g 
an

d 
pe

rfo
ra

tin
g.

 

2.3 
D

im
en

sio
n 

L 
re

pr
es

en
ts

 th
e 

le
ng

th
 o

f a
ny

 
10

0 c
on

se
cu

tiv
e 

pi
tc

h 
in

te
rv

al
s.

 

D
im

em
io

ns
 

A
 F

ilm
w

id
th

 
B 

Le
ng

th
pi

tc
h 

C
 P

er
fo

m
tio

nw
id

th
 

D
 P

er
fo

m
tio

nh
ei

gh
t 

E
 E

dg
e f

io
 p

er
fo

ra
tio

n 
F 

W
id

th
 b

ew
se

n 
pe

rfo
ra

tio
ns

 
G

 P
er

fo
ra

tio
n s

ke
w

ne
ss

 
1
 l

en
gt

h 
pi

tc
h 

(1
 00

 co
ns

ec
ut

iv
e p

itc
h 

in
te

rv
al

s)
 

R 
R

ad
iu

s o
f p

er
fo

ra
tio

n 
fil

le
t 

0
 

0
 

(3
 

0
 

0
 

I
,

 
E

-i
 

?
 

In
ch

es
 

2.
75

4 
&

 0
.0

02
 

0.
18

70
 &

 0
.0

00
5 

0.
11

00
 2

 0
.0

00
4 

0.
07

80
 &

 0
.0

00
4 

0.
21

5 
%

 0
.0

03
 

2.
10

4 
t-
 0

.0
03

 
0.

00
2 

II
w

( 

18
.7

00
 
-t
 0

.0
15

 
0.

02
0 

* 0
.0

01
 

r
n

 

w
 

L
C

-
4

 

M
ill

im
et

er
s 

69
.9

5 
-C

 0
.05

 
4.

75
0 
4
 0

.01
 3

 
2.

79
4 
f
 0.

01
0 

1.
98

1 
-C

 0
.0

10
 

5.
46

 
2
 0

.0
8 

53
.4
4 

40
.0

8 
0.

05
 

m
ax

 
47

4.
98

 
“0

.3
8 

0.
51

 
&

 0
.0

3 

N
O

TE
S 

1. 
Th

e 
tit

le
 o

f 
th

ir 
st

on
da

rd
 w

as
 e

st
ab

lis
he

d 
by

 t
he

 
ap

pl
ic

at
io

n 
of

 
o 

no
m

en
da

tu
re

 ry
st

em
 d

ev
el

op
ed

 fo
r 

in
di

ca
tio

n 
o

f 
th

e 
film

 

2.
 T

he
 d

im
en

si
on

s 
in

 th
e 

in
ch

 s
ys

te
m

 a
re

 t
he

 f
un

da
- 

film
4im

en
sio

n 
Ea

ch
 ti

tle
 

pr
ov

ida
 

on
 

m
en

ta
l s

ta
nd

ar
d.

 T
he

 d
im

en
si

on
s 

in
 th

e 
m

m
ic

 s
p

em
 

th
e 

p
e

rf
o

h
o

n
 

or
e 

pm
ch

’c
ol

 a
pp

ro
xi

m
ot

io
ns

 b
as

ed
 o

n 
A

m
er

ic
an

 

ov
t t

he
 d

ec
im

al
 p

oi
nt

. 
ve

rs
io

n 
fo

ct
or

 o
f 

1 
in

ch
 =

 25
.4

 m
illi

m
et

er
s.

 

A
PP

EN
D

IC
ES

 

A
P

P
E

N
D

IX
 

1 

Th
e 

di
m

en
si

on
s 

gi
ve

n 
in

 th
ir 

st
an

da
rd

 r
ep

re
se

nt
 th

e 
th

e 
di

m
en

si
on

s 
of
 th

e 
di

tte
rs

. 
pu

nc
he

s 
on

d 
di

es
. 

Fi
lm

 
pr

ac
tic

e 
of 

fil
m

 i
on

do
ct

vr
er

s 
in

 th
at

 h
.d

im
em

io
ns

 
on

d 
to

le
ra

nc
es

 o
re

 f
or

 f
ilm

 i
m

m
ed

ia
te

ly
 a

fie
r 

pe
r-

 
fo

ro
tio

n.
 T

he
 p

un
ch

es
 a

nd
 d

ie
s 

th
em

se
lv

es
 o

re
 m

ad
e 

to
 ,
,,
le

m
n
c
a
 

co
ns

i&
ro

bl
y 
-l
le

r 
th

an
 t

ho
rn

 

co
n 

Ah
rin

k 
or

 
g
a
in

 
in

 d
W

r
e
 

E
o
n
- 

te
nt

 o
I 

ca
n 

&
 -(. 
- changer 

in
va

ria
bl

y 
re

su
lt 

in
 c

ha
ng

er
 i

n 
th
e d

im
en

si
on

s 
du

rin
g 

du
e 

to
 IO

U 
du

e 
to

 

bv
t s

in
ce

 fi
lm

 i
s 

o
 p

la
st

ic
-m

at
er

ia
l, 

th
e 

&m
an

si&
 

of
 

th
e 
rl
i a

nd
 p

er
fo

ra
te

d 
fil

m
 n

ev
er

 a
gr

ee
 e

xo
d

y 
w

i$
h 

th
e 

lif
e 

of
 t

he
 f

ilm
. 

Th
e 

ch
an

ge
 is

 g
e

m
o

ll
y 

un
ifo

rm
 

th
ro

ug
ho

ut
 a

 ro
ll.

 

.A
P

P
E

N
D

IX
 2

 

Th
e 

un
ifo

rm
ity

 of
 p

itc
h,

 m
ar

gi
n 

an
d 

h
d

e
 si

ze
 (

D
iF

n
- 

si
on

r 
B, 

C, 
D

 a
nd

 E
l i

s 
an

 im
po

ria
nt

 v
ar

ia
bl

e 
&

&
in

9 
st
ea
di
ne
ss
. 

Va
rio

ci
om

 i
n

 th
es

e 
di

m
en

si
on

s,
 f

ro
m

 r
ol

l 
to 
d
l, 
ar
e 
of
 li

nl
e 

si
gn

ifi
ca

nc
e 

co
m

pa
re

d 
ta

 *o
ri

ot
io

ns
 

fro
m

 o
ne

 s
pr

oc
ke

t h
ol

e 
to

 th
e 

ne
xt

. 
A

au
ol

ly
 it

 is
 th

e 
rn

m
in

nr
m

 v
ar

ia
tio

n 
fm

m
 o
ne
 I
pr
od
te
t 

ho
b 

fio
 

th
e 

ne
xt

 w
irh

in
 a

ny
 w

na
ll 

gm
up

 o
f 

c
o

w
 

pe
rf

om
- 

tio
nr

 th
at

 is
 im

po
rta

nt
. 

A
P

P
E

W
IX

 3
 

Fi
lm

 k
&

d
 

in
 t

hi
s 

st
an

da
rd

 b
 u

se
d 

in
 m

ak
in

g 
pr

in
ts

 fro
m

 6
5m

m
 fi

lm
 d

es
cr

ib
ed

 in
 P

ro
p

o
d

 A
m

er
ic

an
 

st
em

da
d 

D
im

en
si

on
s 

fo
r 

65
nn

m
 W

on
-P

ic
tu

re
 F

itm
, 

K
S-

18
70

, P
H

22
.1

18
. N

ot
e 

th
ot

 th
is

 fi
lm

 d
iff

er
s f

ro
m

 th
e 

o
h

 70
m

m
 f

ilm
 d

es
cr

ib
ed

 i
n 

A
m

er
ic

an
 S

to
nd

or
d 

D
im

en
si

on
s 

fo
r 

7
h

m
 U

n
p

r
f

d
 an

d 
P

er
fo

rp
re

d 
Fi

lm
 fa

r 
C

om
er

as
 O
h
a
 Th

an
 M

ofio
n-f

‘im
re 

C
am

e-
 

PH
l.2

0-
19

56
, T

yp
es

 l 
an

d 
11. 

N
O

T 
AP

PR
O

VE
D 

PH
22

.11
9-T

 
AP

PR
O

VE
D

 


