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standards and recommended practices 

August Arnold 

(The fallowing Biographical Note has been 
made possible through the courtesy of W. 
Roth, Editor-in-Chief of Fernseh- und Kino- 
Technik. who supplied the Journal with infor- 
mation on the career of August Arnold. A 
translation and abridgment of the information 
thus supplied is included in the Biographical 
Note.)' 

3 c 

August Arnold, a pioneer in the motion- 
picture industry and (with Robert Richter) 
the inventor of the Arriflex 35 camera, cele- 
brated his 76th birthday 12 September 1974. 

He was born in 1898 in Werfen. Salsburg, 
Austria. His father, Georg Diedrich Arnold, 
was an Imperial and Royal Forest officer. Au- 

gust Arnold completed his engineering studies 
in 1915 in Mittweida, Saxony; many years 
later (in 1961) he received an honorary de- 
gree, that of Doctor of Engineering, from the 
Technisch Hochschule Munchen. 

In 1913. as high-school students, he and his 
friend, Robert Richter, became deeply inter- 
ested in motion-picture technology, becoming 
fascinated with the hand-cranked cameras 
then in use. They studied filmmaking with a 
well-known Munich cameraman, Martin 
Kopp, and with Peter Ostermayr who had es- 
tablished a motion-picture studio in 1909. 

'While still very young, Arnold filmed some 
140 feature productions. 

During World War I, he served in the 
Army; he was wounded and honorably dis- 
charged in 1917. That same year the two 
friends founded the firm of Arnold & Richter 
(ARRI) which, 57 years later, continues as 
one of the great names in the motion-picture 
industry. Robert Richter died in 1972 (Jour- 
nal, p. 625. August 1972) but the firm still 
bears his name. 

Because of their youth (they were only 19 
years old), the two young men had to have 
special permission from the courts for this 
venture; they were declared of full age for the 
purpose of founding the firm. The original 
firm was housed in a small shop on the Turk- 
enstrasse in Munich and the present plant, 
which over the years has become much, much 
larger, is still on that same street, The plant 
was virtually destroyed during World War 11, 
but shortly after the end of the war it was re- 
built and modernized. 

Beginning with its initial establishment, the 
firm manufactured motion-picture equipment 
including printing and processing machines; 
however, its most successful venture, in terms 
of worldwide recognition, was the develop 
ment of the Arriflex camera, introduced in 
1936. At present there are some 35.000 Arri- 
flex cameras in use; even a few of the very 
early cameras are still being used. 

During the years, Arnold has received 
many honors for his contributions to the mo- 
tion-picture industry, among them, the Oscar 
Messter Medal, presented to him in 1953; 
that same year he also received the First Class 
Merit Cross of the Order of Merit of the Ger- 
man Federal Republic. In  1958 he received 
the Lanterna Magica Award and in 1965 he 
was presented with the Diesel Medal by the 
German Association of Inventors. In 1968 he 
received the Grand Cross of Merit of the Ger- 
man Federal Republic and in 1972 he was 
presented with the German Film Award, 
Filmband in Gold, presented by the Minister 
of the Interior. 

In 1970 he was appointed Consul of the Re- 
public of Togo for the State of Bavaria. He 
was presented with the Bavarian Order of 
Merit in 1972. 

He was been a member of the Society since 
1956 and was made a Fellow in 1968. Other 
professional societies which have honored him 
include the British Kinematograph, Sound 
and Television Society, which made him an 
Honorary Fellow in 197 I ,  and the American 
Society of Cinematographers which, in 1972, 
made him an Honorary Member, a member- 
ship grade rarely bestowed by that society. 

Approved American National Standards 
On 2 April 1975, the American National Standards Insti- 

tute approved two new standards: C98.12-1975, Time and 
Control Code for Video and Audio Tape for 525 Line/60 Field 
Television Systems, specifies a digital code format for use on 
video and audio magnetic tape recorders to be used for timing 
and control purposes; and C98.13-1975, Dimensions of Car- 
tridge Spools for 2-Inch Quadruplex Video Magnetic Tape, 
specifies the dimensions for a supply spool to be used in qua- 
druplex equipment designed to utilize a reloadable cartridge or 
cassette. 

Your attention is directed to C98.12 inasmuch as the time 
code specified is the same code which has been identified up to 
now as the SMPTE Code. 

Reaffirmed American National Standards 
On 2 April 1975, the American National Standards Insti- 

tute, taking the recommendations of the SMPTE Engineering 
Committees and American National Standards Committee 
C98, reaffirmed without change the following American Na- 
tional Standards: C98.2-1963 (R 1969), Specifications of 
Monochrome Video Magnetic Tape Leader (published in the 
December 1963 SMPTE Journal), and C98.9- 1967, Specifica- 
tions for Color Video Magnetic Tape Leader (published in the 
September 1967 SMPTE Journal). 

Inasmuch as compliance with American National Stan- 
dards is purely voluntary, these standards will become truly ef- 
fective when broad publicity is given to their existence. ANSI 
and SMPTE would appreciate any personal influence to pro- 
mote the use of these standards where such action is appropri- 

ate. Copies of the standards may be obtained for a nominal fee 
from the American National Standards Institute, 1430 Broad- 
way, New York, N Y  10018. 

Approved International Standards 
The International Organization for Standardization 

(ISO) approved two International Standards, the technical 
content of which is published here for information: IS0 2967- 
1975, Cinematography - Magnetic Stripes for Sound Records 
on 35-mm Motion-Picture Film Perforated 8-mm Type S-5R 
( 1  -3-5-7-0)-Positions and Width Dimensions, is in complete 
agreement with American National Standard PH22.163- 1968 
(R1973); and IS0 3024-1975, Cinematography - Motion- 
Picture Camera Cartridge, 8-mm Type s. Model 1 - Camera 
Run Length, Perforation Cut-Out and End-of-Run Notch in 
Film - Specifications, is in complete agreement with Ameri- 
can National Standard PH22.159.5-1974. 

Complete copies of all International Standards are avail- 
able from the American National Standards Institute, 1430 
Broadway, New York, N Y  10018. 

I S 0  is a worldwide federation of national standards insti- 
tutes (IS0 Member Bodies). The work of developing Interna- 
tional Standards is carried out through IS0 Technical Com- 
mittees. The International Standards published here were de- 
veloped by Technical Committee 36 on Cinematography. The 
work of this committee is administered by the Engineering De- 
partment of the SMPTE which functions as the secretariat in 
ANSI's name. The report of the last meeting of the committee 
was published in the February 1974 Journal of the 
SMPTE. - Alex E. Alden, Staff Engineer 

July 1975 Journal of the SMPTE Volume 84 561 



A
N

S
I 

-8
.1

2-
19

75
 

A
m

er
ic

an
 N

at
io

na
l S

ta
nd

ar
d 

ti
m

e 
an

d 
co

nt
ro

l 
co

d
e 

fo
r 

vi
d

eo
 

an
d 

au
di

o 
ta

p
e 

fo
r 

52
5 

li
n

e/
60

 fi
el

d 
te

le
- 

vi
si

on
 s

ys
te

m
s 

A
pp

ro
ve

d 
A

pr
il 

2,
19

75
 

S
ec

re
to

ri
at

: S
oc

ie
ty

 of
 M

ot
io

n 
P

ic
tu

re
 a

nd
 Te

le
vi

si
on

 E
ng

in
ee

rs
. I

nc
. 

P
q

.l
d

lC
I.

"
 

1.
 

Sc
op

e 
2.

 
M

o
d

u
la

tio
n

 M
et

h
o

d
 

Th
is 

st
an

da
rd

 s
pe

ci
fie

s 
a 

di
gi

ta
l c

od
e 

fo
rm

at
 

an
d 

m
od

ul
at

io
n 

m
et

ho
d 

fo
r 

vi
de

o 
an

d 
au

di
o 

m
ag

ne
tic

 t
ap

e 
re

co
rd

er
s 

to
 b

e 
us

ed
 f

or
 t

im
in

g 
an

d 
co

nt
ro

l p
ur

po
se

s.
 T

he
 s

to
nd

ar
d 

ol
so

 s
pe

ci
fie

s 
th

e 
lo

ca
tio

n 
of

 th
e 

co
de

 o
n 

th
e 

ta
pe

 a
nd

 it
s 

re
la

- 
tio

ns
hi

p 
to

 o
th

er
 s

ig
na

ls
 o

n 
th

e 
ta

pe
. 

Th
e 

m
od

ul
at

io
n 

m
et

ho
d 

sh
al

l b
e 

su
ch

 t
ha

t 
a
 

tra
ns

iti
on

 o
cc

ur
s 

at
 t

he
 b

eg
in

ni
ng

 o
f 

ev
er

y 
bi

t 
pe

rio
d.

 "O
ne

" 
is

 re
pr

es
en

te
d 

by
 a

 s
ec

on
d 

tra
ns

i- 
tio

n 
on

e 
ha

lf 
a 

bi
t p

er
io

d 
fro

m
 th

e 
st

ar
t o

f t
he

 b
it.

 
"Z

er
o"

 
is

 re
pr

es
en

te
d 

w
he

n 
th

er
e 

is
 n

o 
tra

ns
iti

on
 

w
ith

in
 th

e 
bi

t p
er

io
d.

 (S
ee
 Fig

ur
e.

) 

3.
 

C
od

e 
F

o
rm

at
 

3.
1 

E
ac

h 
te

le
vi

si
on

 fr
am

e 
sh

al
l b

e 
id

en
tif

ie
d 

by
 

a 
un

iq
ue

 a
nd

 c
om

pl
et

e 
ad

dr
es

s.
 A

 f
ra

m
e 

co
ns

is
ts

 
of

 tw
o

 te
le

vi
si

on
 fi

el
ds

 o
r 

52
5 

ho
riz

on
ta

l li
ne

s.
 

3.
1.

1 
Th

e 
fra

m
es

 s
ha

ll 
be

 n
um

be
re

d 
su

cc
es

- 
si

ve
ly

 0
 th

ro
ug

h 
29

. 

3.
2 

E
ac

h 
ad

dr
es

s 
sh

al
l 

co
ns

is
t 

of
 8

0 
bi

ts
 n

um
- 

be
re

d 
0
 th

ro
ug

h 
79

. 

3.
3 

Th
e 

bi
ts

 s
ha

ll 
be

 a
ss

ig
ne

d 
as

 s
ho

w
n 

in
 t

he
 

fig
ur

e 
an

d 
de

sc
rib

ed
 b

e
lo

w
 

0-
3 

U
ni

ts
 o

f 
fr

am
e 

4-
7 

Fi
rs

t b
in

or
y 

gr
ou

p 

8-
9 

Te
ns

 o
f 

fra
m

es
 

10
 

D
ro

p 
fr

am
e 

fla
g

 (S
ee

 S
ec

. 
3.

7)
 

1 1
 

U
no

ss
ig

ne
d 

ad
dr

es
s 

b
it 

(0
 u

nt
il a

ss
ig

ne
d 

by
 th

e 
SM

PT
E)

 

12
-1

5 
S

ec
on

d 
bi

no
ry

 g
ro

up
 

16
-1

9 
U

ni
ts

 o
f 

se
co

nd
s 

20
-2

3 
T

hi
rd

 b
in

ar
y 

gr
ou

p 

24
-2

6 
Te

ns
 o

f 
se

co
nd

s 

27
 

U
na

ss
ig

ne
d 

ad
dr

es
s 

bi
t (

0 
un

til
 a

ss
ig

ne
d 

by
 th

e 
SM

PT
E)

 

28
-3

1 
F

ou
rth

 b
in

ar
y 

gr
ou

p 

32
-3

5 
U

ni
ts

 o
f 

m
in

ut
es

 

36
-3

9 
Fi

fth
 b

in
or

y 
gr

ou
p 

40
-4

2 
Te

ns
 o

f 
m

in
ut

es
 

43
 

U
na

ss
ig

ne
d 

ad
dr

es
s 

b
it 

(0
 u

nt
il a

ss
ig

ne
d 

by
 th

e 
SM

PT
E)

 

44
-4

7 
S

ix
th

 b
in

ar
y 

gr
ou

p 

48
-5

1 
U

ni
ts

 o
f 

ho
ur

s 

52
-5

5 
S

ev
en

th
 b

in
ar

y 
gr

ou
p 

56
-5

7 
Te

ns
 o

f 
ho

ur
s 

58
-5

9 
U

no
ss

ig
ne

d 
ad

dr
es

s 
bi

ts
 
(0

 u
nt

il 
as

- 
si

gn
ed

 b
y 

th
e 

SM
PT

E)
 

60
-6
3 

E
ig

ht
h 

bi
na

ry
 g

ro
up

 

64
-7

9 
S

yn
ch

ro
ni

zi
ng

 w
or

d 

64
-6

5 
F

ix
ed

 z
er

o 
66
-7
7 

F
ix

ed
 o

ne
 

78
 

F
ix

ed
 z

er
o 

79
 

F
ix

ed
 o

ne
 

c... 
of

a 
r
..
. 

3.
4 

B
ou

nd
ar

ie
s 

of
 A

dd
re

ss
. 

Th
e 

ad
dr

es
s 

sh
al

l 
st

ar
t 

at
 t

he
 c

lo
ck

 e
dg

e 
be

fo
re

 t
he

 f
irs

t 
ad

dr
.e

ss
 

b
it 

(b
it 

ze
ro

). 
Th

e 
bi

ts
 s

ha
ll 

be
 e

ve
nl

y 
sp

ac
ed

 
th

ro
ug

ho
ut

 t
he

 a
dd

re
ss

 p
er

io
d,

 a
nd

 t
he

y 
sh

al
l 

oc
cu

py
 f

u
lly

 t
he

 a
dd

re
ss

 p
er

io
d 

w
hi

ch
 

is
 o

ne
 

fr
am

e.
 C

on
se

qu
en

tly
, t

he
 b

it 
ro

te
 s

ha
ll 

be
 8
0 

tim
es

 t
he

 f
ra

m
e 

ra
te

 in
 fr

am
es

 p
er

 s
ec

on
d.

 (
S

ee
 

Se
c.
 3.

1 
fo

r 
de

fin
iti

on
 o

f 
o

 te
le

vi
si

on
 fr

am
e.

) 

3.
5 

T
im

in
g 

of
 S

ta
rt

 o
f 

A
dd

re
ss

. 
Th

e 
st

ar
t 

of
 t

he
 

ad
dr

es
s 

sh
ol

l o
cc

ur
 a

t t
he

 b
eg

in
ni

ng
 o

f t
he

 fr
am

e 
as

 d
ef

in
ed

 b
y 

th
e 

le
ad

in
g 

ed
ge

 o
f 

th
e 

th
ir

d
 w

id
e 

pu
ls

e 
of

 t
ha

t v
er

tic
al

 in
te

rv
al

 in
 w

hi
ch

 th
at

 e
dg

e 
is

 co
in

ci
de

nt
 w

ith
 th

e 
le

ad
in

g 
ed

ge
 o

f o
 h

or
iz

on
ta

l 
sy

nc
 p

ul
se

. 
Th

e 
to

le
ro

nc
e 

sh
al

l b
e 

pl
us

 o
r 

m
in

us
 

on
e 

lin
e.

 

3.
6 

U
se

 o
f B

in
ar

y 
G

ro
up

s.
 T

he
 b

in
ar

y 
gr

ou
ps

 o
re

 
in

te
nd

ed
 f

or
 s

to
ra

ge
 o

f 
su

pp
le

m
en

ta
ry

 d
ot

o 
by

 
th

e 
us

er
s,

 a
nd

 th
e 

32
 b

its
 w

ith
in

 th
e 

ei
gh

t g
ro

up
s 

m
oy

 b
e 

as
si

gn
ed

 i
n 

an
y 

fa
sh

io
n 

w
ith

ou
t 

re
st

ric
- 

tio
ns

. 
it 

is
 a

nt
ic

ip
at

ed
 th

at
 t

he
 u

se
 o

f 
th

es
e 

bi
ts

 
w

ill
 b

e 
st

an
do

rd
iz

ed
 in

 th
e 

fu
tu

re
. 

3.
7 

A
ss

ig
ne

d 
an

d 
U

na
ss

ig
ne

d 
A

dd
re

ss
 B

its
. 

S
ix

 
bi

ts
 o

re
 r

es
er

ve
d 

w
ith

in
 th

e 
ad

dr
es

s 
gr

ou
ps

, 
on

e 
fo

r 
id

en
tif

yi
ng

 o
pe

ro
tio

na
l m

od
es

, 
an

d 
fiv

e 
un

- 
os

si
gn

ed
 b

ut
 r

es
er

ve
d 

fo
r 

fu
tu

re
 a

ss
ig

nm
en

t o
nd

 
de

fin
ed

 a
s 

ze
ro

s 
un

til
 f

ur
th

er
 s

pe
ci

fie
d 

by
 t

he
 

SM
PT

E.
 

Bi
t N

o.
 1

0-
D

ro
p 

Fr
om

e 
Fl

ag
. 

If 
ce

rt
ai

n 
nu

m
- 

be
rs

 a
re

 b
ei

ng
 d

ro
pp

ed
 to

 r
es

ol
ve

 th
e 

d
if-

 
fe

re
nc

e 
be

tw
ee

n 
re

al
 t

im
e 

on
d 

co
lo

r 
tim

e 
as

 d
ef

in
ed

 i
n 

Se
c. 

4.
2.

2,
 

a 
"1

" 
sh

al
l 

be
 

re
co

rd
ed

. 

B
its

 N
o.
 1

 1, 
27

, 
43

, 
58

, 
59

-U
na

ss
ig

ne
d 

A
d-

 
dr

es
s 

Bi
ts

. 
"
0
 un

til
 a

ss
ig

ne
d 

by
 th

e 
SM

PT
E.

 

4.
 

T
im

e 
D

is
cr

ep
an

ci
es

 
4.

1 
D

ef
in

iti
on

s 
af

 R
ea

l T
im

e 
an

d 
C

ol
or

 T
im

e 

R
ea

l t
im

e 
is

 d
ef

in
ed

 a
s 

th
e 

tim
e 

el
ap

se
d 

du
rin

g 
th

e 
sc

an
ni

ng
 o

f 
60

 f
ie

ld
s 

(o
r 

an
y 

m
uh

ip
le

 
th

er
eo

f)
 in

 a
n 

id
ea

l t
el

ev
is

io
n 

sy
st

em
 a
t 

a 
ve

r-
 

tic
al

 fi
e

ld
 r

at
e 
of 

ex
ac

tly
 6

0 
fie

ld
s 

pe
r 

se
co

nd
. 

C
al

ar
 ti

m
e 

is
 d

ef
in

ed
 a

s 
th

e 
tim

e 
el

ap
se

d 
du

r-
 

in
g 
th
e 

sc
an

ni
ng

 o
f 6

0 
fie

ld
s 

(o
r 

an
y 

m
ul

tip
le

 
th

er
eo

f)
 in

 a
 c

ol
or

 te
le

vi
si

on
 sy

st
em

 a
t a

 v
er

tic
al

 
fie

ld
 r

a
te

 o
f 

ap
pr

ox
im

at
el

y 
59

.9
4 

fie
ld

s 
pe

r 
se

co
nd

. 

C
98

.I 
2-

19
75

 



A
N

S
I 

C
98

.1
3-

19
75

 

4.
2 

B
ec

au
se

 th
e 

ve
rt

ic
al

 f
ie

ld
 ra

te
 o

f a
 c

ol
or

 s
ig

- 
na

l 
is

 a
pp

ro
xi

m
at

el
y 

59
.9

4 
fie

ld
s 

pe
r 

se
co

nd
, 

st
ro

ig
ht

fo
rw

ar
d 

co
un

tin
g 

a
t 3

0 
fr

am
es

 p
er

 s
ec

on
d 

(6
0 

fie
ld

s 
pe

r s
ec

on
d)

 w
ill

 y
ie

ld
 a

n 
er

ro
r 

of
 1

1
0

8
 

fra
m

es
 (+

21
6f

ie
ld

s)
,e

qu
iv

al
en

t 
to

 +
3.

6s
ec

on
ds

 
tim

in
g 

er
ro

r,
 

in
 o

ne
 h

ou
r 

of
 r

un
ni

ng
 t

im
e.

 
Fo

r 
co

rr
ec

tio
n 

of
 th

is
 ti

m
e 

di
sc

re
pa

nc
y,

 t
wo
 m

et
ho

ds
 

of
 o

pe
ra

tio
n 

ar
e 

al
lo

w
ed

: 

4.
2.

1 
U

nc
om

pe
ns

ot
ed

 M
od

e.
 D

ur
in

g 
a 

co
n-

 
tin

uo
us

 re
co

rd
in

g,
 n

o 
nu

m
be

rs
 s

ha
ll 

be
 o

m
itt

ed
 

fr
om

 th
e 

ch
ai

n 
of

 a
dd

re
ss

es
. E

ac
h 

ad
dr

es
s 

sh
al

l 
be

 in
cr

ea
se

d 
b

y 
1 

fr
am

e 
ov

er
 t

he
 fr

am
e 

nu
m

- 
be

r i
m

m
ed

ia
te

ly
 p

re
ce

di
ng

 it
. 

W
he

n 
th

is
 m

od
e 

is
 u

se
d,

 b
it 

N
o.

 1
0 

of
 e

ac
h 

ad
dr

es
s 

sh
al

l b
e 

a 
"0

" 
as

 s
pe

ci
fie

d 
in

 S
ec

. 
3.

7.
 

4.
2.

2 
C

om
pe

ns
ot

ed
 

M
od

e.
 

To
 

re
so

lv
e 

th
e 

co
lo

r 
tim

e 
er

ro
r,

 t
he

 f
irs

t 
tw

o 
fr

am
e 

nu
m

be
rs

 
(0

, 
1)

 o
t t

he
 s

ta
rt

 o
f 

ea
ch

 m
in

ut
e,

 e
xc

ep
t 

m
in

- 
ut

es
 0

, 
10

,2
0,

 
30

,4
0 

an
d 
50
, s

ha
ll 

be
 o

m
itt

ed
 

fr
om

 t
he

 c
ou

nt
. 

W
he

n 
th

is
 m

od
e 

is
 u

se
d,

 
bi

t 
N

o.
 1

0 
of

 e
ac

h 
ad

dr
es

s 
sh

al
l b

e 
a 

"1
"a

s 
sp

ec
i- 

fie
d 

in
 S

ec
. 

3.
7.

 

5.
 

S
tr

u
ct

u
re

 o
f 

th
e 

A
dd

re
ss

 B
it

s 

5.
1 

Th
e 

bo
si

c 
st

ru
ct

ur
e 

of
 t

he
 a

dd
re

ss
 i

s 
ba

se
d 

up
on

 t
he

 B
in

ar
y 

C
od

ed
 D

ec
im

al
 (

B
C

D
) 

sy
st

em
. 

B
ec

au
se

 th
e 

co
un

t i
n 

sa
m

e 
co

se
s 

do
es

 n
ot

 r
is

e 
to

 
9, 

co
ns

er
va

tio
n 

of
 b

its
 is

 a
ch

ie
ve

d 
be

ca
us

e 
4 

bi
ts

 
ar

e 
no

t n
ee

de
d 

as
 i

n 
an

 o
rd

in
ar

y 
BC

D
 c

od
e.

 

5.
1.

1 
U

ni
ts

 F
ra

m
es

. 
B

its
 0
-3
--
4 

bi
t 

BC
D

 a
r-

 
ra

ng
ed

 1
, 2

,4
, 

8. 
C

ou
nt

 0
-9

. 

5.
1.

2 
Te

ns
 F

ra
m

es
. 

B
its

 8
-9

-2
 

bi
t 

B
C

D
 a

r-
 

ra
ng

ed
 1

,2
. 

C
ou

nt
 0

-2
. 

5.
1.

3 
U

ni
ts

 S
ec

on
ds

. 
B

its
 1

6
-1

9
4

 b
it 

B
C

D
 

ar
ra

ng
ed

 1
, 

2,
 4

, 
8.

 C
ou

nt
 0

-9
. 

5.
1.

4 
Te

ns
 S

ec
on

ds
. 

B
its

 2
4-

26
-3

 
bi

t 
B

C
D

 
ar

ra
ng

ed
 1

,2
,4

. 
C

ou
nt

 0
-5

. 

h
W
S
 of
3 
w

w
 

5.
1.

5 
U

ni
ts

 M
in

ut
es

. 
B

its
 3

2-
3-

 
bi

t 
BC

D
 

ar
ra

ng
ed

 1
, 

2,
4,

 
8.

 C
ou

nt
 0

-9
. 

5.
1.

6 
Te

ns
 

M
in

ut
es

. 
B

its
 4

0-
42

-3
 

bi
t 

B
C

D
 

ar
ra

ng
ed

 1
,2

,4
. 

C
ou

nt
 0

-5
. 

5.
1.

7 
U

ni
ts

 H
ou

rs
. 

B
its

 4
8

-5
1

4
 b

it 
BC

D
 a

r-
 

ra
ng

ed
 1

, 2
, 

4, 
8.

 C
ou

nt
 0

-9
. 

5.
1.

8 
Te

ns
 H

ou
rs

. 
B

its
 5

6-
57

-2
 

bi
t B

C
D

 a
r-

 
ra

ng
ed

 1
, 

2.
 C

ou
nt

 0
-2

. 

(T
he

 2
4-

ho
ur

 c
lo

ck
 s

ys
te

m
 i

s 
us

ed
. 

2:O
O 

p.
m

. 
is

 1
40

0 
ho

ur
s.

) 

6.
 

P
o

si
tio

n
 o

f 
th

e 
A

dd
re

ss
 

o
n

 t
h

e 
V

id
eo

 T
ap

e 
6.

1 
A

ud
io

 N
o.

 2
 T

ra
ck

 (
C

ue
 T

ra
ck

) 
R

ec
or

d 
on

 
Q

ua
dr

up
le

x 
R

ec
or

de
rs

. 
Th

e 
ad

dr
es

s 
sh

al
l b

e 
re

- 
co

rd
ed

 u
po

n 
th

e 
A

ud
io

 N
o.

 2
 T

ra
ck

 (
C

ue
 T

ra
ck

) 
w

ho
se

 l
oc

at
io

n 
is

 s
pe

ci
fie

d 
in

 A
m

er
ic

an
 N

at
io

na
l 

S
ta

R
da

rd
 D

im
en

si
on

s 
of

 V
id

eo
, 

A
ud

io
 a

nd
 T

ra
ck

- 
in

g 
C

on
tr

ol
 R

ec
or

ds
 o

n 
2-

in
ch

 V
id

eo
 M

ag
ne

tic
 

T
op

e 
Q

ua
dr

up
le

x 
R

ec
or

de
d 

a
t 

15
 a

nd
 7

.5
 i

d
s

, 
C

98
.6

-1
97

3.
 

S
in

ce
 t

he
 t

im
in

g 
of

 t
he

 a
dd

re
ss

 i
s 

sp
ec

ifi
ed

 b
y 

Se
c. 

3.
5,

 
th

e 
po

si
tio

n 
of

 it
s 

st
ar

t p
oi

nt
 

al
on

g 
th

e 
to

pe
 w

ill
 b

e 
de

te
rm

in
ed

 w
ith

 r
es

pe
ct

 
to

 th
e 

vi
de

o 
re

co
rd

 b
y 

th
e 

po
si

tio
n 

of
 t

he
 a

ud
io

 
N

o.
 2

 h
ea

d 
0
s
 se

t f
or

th
 i

n
 C

98
.6

19
73

. 

6.
2 

A
ud

io
 T

ra
ck

 R
ec

or
d 

on
 H

el
ic

al
 S

ca
n 

R
ec

or
d-

 
er

s.
 W

he
n 

th
is

 c
od

e 
is

 u
se

d 
on

 h
el

ic
al

 s
ca

n 
re

- 
co

rd
er

s,
 p

ro
vi

si
on

s 
of

 S
ec

tio
ns

 2
 t

hr
ou

gh
 5

 s
ha

ll 
ap

pl
y.

 
S

in
ce

 
no

 A
m

er
ic

an
 s

ta
nd

ar
ds

 e
xi

st
 f

or
 

he
lic

al
 sc

an
 re

co
rd

er
s,

 lo
ca

tio
n 

of
 th

e 
ad

dr
es

s 
ha

s 
ye

t t
o 

be
 d

et
er

m
in

ed
. 

6.
3 

R
ec

or
di

ng
 in

 V
er

tic
al

 I
nt

er
va

l o
f 

th
e 

V
id

eo
 

S
ig

na
l. 

Th
e 

co
nc

ep
t 

of
 t

he
 T

im
e 

an
d 

C
on

tr
ol

 
C

od
e 

in
cl

ud
es

 c
on

si
de

ra
tio

n 
fa

r 
re

co
rd

in
g 

th
e 

ad
dr

es
s 

in
 th

e 
ve

rt
ic

al
 in

te
rv

al
 o

f t
he

 v
id

eo
 s

ig
na

l. 
H

ow
ev

er
, 

th
e 

ch
ar

ac
te

ris
tic

s o
f 

th
is

 m
et

ho
d 

ha
ve

 
no

t y
et

 b
ee

n 
sp

ec
ifi

ed
. 

A
m

er
ic

an
 N

at
io

na
l S

ta
nd

ar
d 

di
m

en
si

on
s 

of
 c

ar
tr

id
g

e 
sp

oo
ls

 fo
r 

2-
in

ch
 

q
u

ad
ru

p
le

x 
vi

d
eo

 m
ag

ne
tic

 t
ap

e 
~~

 

A
pp

ro
ve

d 
A

pr
il 

2,
19

75
 

S
ec

re
ta

ri
m

 S
oc

ie
ty

 of
 M

ot
io

n 
P

ic
tu

re
 an

d 
Te

le
vi

si
on

 E
ng

in
ee

rs
, I

nc
. 

1.
 

Sc
op

e 
Th

is 
st

an
da

rd
 s

pe
ci

fie
s 

th
e 

di
m

en
si

on
s 

of
 a

 2
.7

 
in

ch
 (6

8.
58

 m
m

) 
di

am
et

er
 s

up
pl

y 
sp

oo
l f

or
 q

ua
d-

 
ru

pl
ex

 e
qu

ip
m

en
t d

es
ig

ne
d 

to
 u

til
iz

e 
a 

re
lo

ad
ab

le
 

ca
rt

rid
ge

 o
r 

ca
ss

et
te

. 

C
."

ld
l-

 

2.
 

D
im

en
si

on
s 

Th
e 

di
m

en
si

on
s 

of
 t

he
 s

po
ol

 s
ha

ll 
be

 a
s 

sp
ec

i- 
fie

d 
in

 th
e 

fig
ur

e 
an

d 
ta

bl
e.

 

C
98

.1
2-

19
75

 



E m
 

P
 

~ 
~~

 

D
IM

EN
SI

O
N

S 
IN

C
H

ES
 

M
lU

lM
R

E
R

S
 

A
 

Se
e 

N
ot

e 
2 

C
 

0.
06
0 

(6
e

q
u

o
l s

pa
ce

d 
1.

52
 

(6
 e

qu
al

 sp
ac

er
) 

D
 

(d
ia

m
et

er
)' 

2.
70

 
f
 0

.0
10

 
68

.5
8 
t
 0

.25
 

E 
(d

ia
m

et
er

) 
1.

70
0 
f
 0
.0
30
 

43
.1

8 
C

 
0.

76
 

25
.4

0 
2 
::: 

F 
(d

ia
m

e
te

r)
t 

G
 

(d
ia

m
et

er
) 

0.
81

2 
f
 0

.0
10

 
20

.6
2 

2
 

0.
25

 

+ 
0.
00
5 

lxm
o 
-
 0.

01
0 

H
 

(d
ia

m
et

er
) 

J K L 
(r

ad
iu

s)
 

M
 

N
 

0
 

P
 Q
 

R S 
(d

ia
m

et
er

)$
 

T 
(d

ia
m

et
er

):
 

U
 

V W
 

X Y 2 A
A

 
BB

 
(r

ad
iu

s)
 

C
C

 
(d

io
m

et
er

) 
D

D
 

(d
ia

m
et

er
) 

EE
 

(d
ia

m
et

er
) 

0.
31

3 
2 
::E

 
0.

05
5 

2
 

0.
00

5 
2.

12
0 

5
 

0.
01

0 
0.

00
4 

m
ax

 
0.

01
5 

X
 4

5'
(c

ha
m

fe
r)

 
0.

06
0 

1.
61

1 
f
 0

.0
10

 
2.

03
0 

C
 

0.
00

5 
0.

07
0 

+ 
0.
04
0 

0.
09
0 

C
 

0.
00

5 
1.

62
5 

C
 

0.
00

5 
1.

82
0 
i
 0

.0
05

 
0.

02
0 

m
in

 
0.

07
0 

m
ax

 
0.

13
7 
i
 0

.0
05

 
0.

23
0 
i
 0

.0
05

 
0.

04
5 

ty
p

 
0.

22
7 

re
f 

0.
10

0 
0.
09
0 

0.
37

5 
= 

0.
01

0 
0.

41
0 
t
 0

.0
10

 

0.
01

 
ty

p
 

- 0
.0

40
 

0.
71

0 
-
 0.

01
0 

1.
40

 
i
 0

.1
3 

53
.8

5 
f
 0

.2
5 

0.
10

 
m

cu
 

0.
38

 x
 4

5' 
(c

ha
m

fe
r)

 
1.5

2 
40

.9
2 
f
 0

.2
5 

51
.5

6 
C

 
0.

13
 

1.
78

 
C

 
1.

02
 

2.
29

 
i
 0

.1
3 

41
.2

8 
f
 0

.1
3 

46
.2

3 
= 

0.
13

 
0.

51
 

m
in

 
1.

78
 

m
ax

 
3

.4
 2

 
0.

13
 

5.
84

 
i
 0

.1
3 

1.
14

 
ty

p
 

5.
77

 
re

f 
2.

54
 

2.
29

 
0.

3 
ty

p
 

9.
52

 
I
 

0.
25

 
10

.4
1 
i
 0

.2
5 

+ 
1.

02
 

18
.0

3 
-
 0.

25
 

FF
 

(d
ia

m
et

er
) 

0.
75

0 
19

.0
5 

G
G

 
(r

ad
iu

s)
 

0.
03

1 
m

ox
 

0.
79

 
m

ax
 

H
H

 
(r

ad
iu

s)
 

0.
03

1 
0.

79
 

0.
01

7 
m

in
 

0.
43

 
m

in
 

0.
02

0 
m

ox
 

0.
51

 
m

ox
 

JJ
 

0.
00

5 
m

in
 

0.
13

 
m

in
 

0.
00
8 

m
ax

 
0.

20
 

m
ax

 
KK

 

LL
 

(r
od

iu
s)

 
0.

00
3 

m
a

xt
yp

 
0.

08
 

m
a

x
ty

p
 

M
M

 
(r

ad
iu

s)
 

0.
01

0 
i
 0

.0
05

 
0.

25
 
I
 

0.
13

 
- 

* D
 rh

ol
l h
c 

co
nc

en
tr

ic
 t

o 
H 

rr
ilh

in
 0 

00
6 
in
ch
 (

0.
15

 m
m

l. 
t F

 s
hd

l 
bc

 c
on

ce
nt

ri
c 

w
ith

 H
 w

it
hi

n 
0.

00
1 

in
ch
 1

0.
05

 n
m

).
 M

ax
im

u
m

 t
op

er
 i

n 
Z.

O
M

-in
<h

 '5
1%

 m
m

l 
d

im
en

si
o

n
 sh

al
l 

no
t 

em
-d

 

I
 5 

on
d 

1 
sh

al
l b

e 
m

n
rr

n
lr

k
 t
o 

H
 +

th
in

 
0.

01
0 

in
ch

 (0
.2

5 
.m

i. 
0.

00
2 

in
&

 
(0

.0
5 

n
m

).
 

N
O

TE
 1

: 
Th

e 
te

et
h 

de
sc

rib
ed

 i
n

 D
et

ai
l A

 a
n

d
 th

e 
se

r-
 

ro
tio

ns
 d

es
cr

ib
ed

 i
n

 D
et

ai
l 

8 
a

re
 i

nt
en

de
d 

0
s
 a

lte
rn

ot
e 

m
et

ho
ds

 fo
r 

dr
iv

in
g 

th
e 

sp
oo

ls
. 

N
O

TE
 2

: 
S

ur
fa

ce
s 

in
di

ca
te

d 
b

y
 t

he
 

le
tt

er
 A

 
sh

ou
ld

 
co

nt
oi

n 
su

rf
ac

e 
fin

is
h 

de
si

gn
at

ed
 a
s 

N
o.

 6
3 

(m
ic

ro
in

ch
 

m
ea

su
re

m
en

t o
f 

su
rf

ac
e 

po
lis

h)
, 
as
 d

ef
in

ed
 i

n
 A

m
er

ic
an

 
N

a
tio

n
a

l 
S

ta
nd

ar
d 

S
ur

fa
ce

 T
ex

tu
re

, 
84

6.
1-

19
62

 (R
19

71
). 

IN
TE

R
N

A
TI

O
N

A
L 

S
TA

N
D

A
R

D
 

IS
0 

30
24

-1
97

5 
(E

l 

C
in

em
at

og
ra

ph
y -

 M
ot

io
n-

pi
ct

ur
e c

am
er

a 
ca

rt
rid

ge
, 8

 m
m

 
Ty

pe
 S

, M
od

el
 I
 -
 Ca

m
er

a 
ru

n 
le

ng
th

, p
er

fo
ra

tio
n 

cu
t-

ou
t 

an
d 

en
d-

of
-r

un
 n

ot
ch

 in
 fi

lm
 -
 Sp

ec
ifi

ca
tio

ns
 

1 
SC

O
PE

 A
N

D
 F

IE
LD

 O
F 

A
P

P
LI

C
A

TI
O

N
 

T
hi

s 
In

te
rn

at
io

na
l 

S
ta

nd
ar

d 
sp

ec
ifi

es
 th

e 
ca

m
er

a 
ru

n 
le

ng
th

 
o

f 
fi

lm
 s

up
pl

ie
d 

in
 a

n 
8 

m
m

 T
yp

e 
S,
 M

od
el

 I
 f

ilm
 C

am
er

a 
ca

rt
rid

ge
 o

f 
15

 m
 (

50
 ft

l n
om

in
al

 c
ap

ac
ity

, a
nd

 t
he

 l
en

gt
h 

o
f 

fil
m

 r
et

ur
ne

d 
to

 th
e 

cu
st

om
er

 
It

s 
pu

rp
os

e 
is

 to
 p

ro
vi

de
 a

 
u

n
ifo

rm
 

ba
si

s 
fo

r 
th

e 
op

er
at

io
n 

o
f 

fi
lm

 
m

et
er

in
g 

m
m

ha
nt

rm
s 

in
 C

am
er

as
 

T
hi

s 
In

te
rn

at
io

na
l 

S
ta

nd
ar

d 
al

so
 s

pe
ci

fie
s 

th
e 

dt
m

en
si

on
s 

an
d 

lo
ca

tio
n 

of
 a

 p
er

fo
ra

tto
n 

cu
t 

ou
t 

no
tc

h 
an

d 
a 

no
tc

h 
m

 
th

e 
""

pe
rf

or
at

ed
 

si
de

 o
f 

8 
m

m
 T

yp
e 

S 
ca

m
er

a 
fil

m
s 

w
hi

ch
 

m
ay

 b
e 

us
ed

 to
 a

ut
om

at
ua

lly
 in

di
ca

te
 th

e 
en

d 
o

f 
ru

n 

2 
R

E
FE

R
E

N
C

E
S

 

IS
0 

17
80

. 
O

ne
m

at
og

ra
ph

y 
-
 

M
oo

on
-p

,c
ru

re
 

ca
m

er
a 

ca
rt

rid
ge

. 
8

m
m

 
Ty

pe
 
S.
 M

od
el

 
I
 - 

A
pe

rt
ur

e 
op

en
m

g,
 

P
rm

u
re

 pa
d
 a

nd
 fi

lm
 lo

ad
 -
 P

os
iti

on
s a

nd
 d

m
en

sr
on

s.
 '' 

IS
0 

17
87

. 
C

in
em

at
og

ra
ph

y 
-
 

C
am

er
a 

us
ag

e 
o

f 
8

m
m

 
rn

ot
io

n-
p,

ct
ur

e 
fil

m
 p

er
fo

ra
te

d 
Ty

pe
 S.
 

IS
0

 30
67

. 
C

in
em

at
og

ra
ph

y 
-
 M

or
ro

n-
pt

cr
ur

e 
ca

m
ei

a 
ca

r-
 

tri
d
g
e
. 

8
m

m
 T

yp
e 

S
, 

M
od

el
 I

 -
 N

ot
ch

es
 f

or
 h

lm
 s

,~
&,

 
f
h

 id
en

tih
ca

tr
oo

 a
nd

 c
ol

ou
r-

&
la

,rc
m

g 
fd

te
r 
-
 D

,m
en

r,o
ns

 
an

d 
po

sm
on

s 

IS
0

 36
54

. 
C

in
em

at
og

ra
ph

y -
 

M
ot

ro
n-

p,
cr

ur
e 

ca
m

er
a 

ca
rt

n
d

p
, 

8 
m

m
 T

yp
e 
S.
 M

od
el

 I
 - 

C
am

er
a 

fi
t a

nd
 fa

ke
-u

p 
co

re
 d

rr
w

 -
 D

m
e

n
a

o
n

r a
nd

sp
e€

if,
ca

tr
on

r 
' 

3 
D

IM
E

N
S

IO
N

S
 

A
N

D
 

C
H

A
R

A
C

TE
R

IS
TI

C
S

 
O

F 
C

A
M

E
R

A
R

U
N

L
E

N
G

T
H

 

3.1
 

T
he

 C
am

er
a 

ru
n

 l
en

gt
h 

of
 t

he
 f

il
m

 1
se

e.
fig

ur
e 

11
 c

an
 

va
ry

 b
et

w
ee

n 
3 

66
6 

pe
rf

or
at

io
n 

pi
tc

he
s 

11
5.5

 m
 o

r 
50

.9
 f

it
 

an
d 

3 
71

0 
pe

rf
or

at
io

n 
pi

tc
he

s 
11

5.7
 m

 o
r 

51
.5

ft
l 

Th
e 

ov
er

al
l 

le
ng

th
 o

f 
th

e 
fi

lm
 I

S 
to

 b
e 

de
te

rm
in

ed
 b
y 

th
e 

m
an

uf
ac

tu
re

r t
o

 p
ro

vi
de

 fo
r 

th
e 

C
am

er
a 

ru
n
 le

ng
th

 rp
m

ifi
ed

. 

N
O

TE
 -
 A

 n
o

m
in

al
 p

rf
o

ra
li

m
 p

tc
h

. 
b

av
d

 o
n 

72
 p

it
ch

es
 p

er
 f

o
o

t.
 

01
 

4.
22

4 
m

m
 
10

 1
66

 7
 in

1 
D

 a
sy

lm
cd

 l
or

 a
ll 

rp
ci

f~
ca

ti
on

r o
f 

th
e 

nu
m

be
r 

o
f 

p
rf

o
rs

c
ia

n
 p

iIc
h

er
 #

n
 a 

g
ve

n
 f

il
m

 le
n

g
th

 

3
2
 T

he
 

pr
oc

es
se

d 
fi

lm
 r

et
ur

ne
d 

to
 

th
e 

cu
st

om
er

 
sh

al
l 

co
ns

ts
t 

o
f 

at
 

le
as

t 
3 

60
0 

pi
tc

he
s 

(1
5.

24
 m

. 
50
 0

 ft
l.

 
th

e 
cu

st
om

er
 r

et
ur

n 
le

ng
th

 T
he

 c
us

to
m

er
 r

et
ur

n 
le

ng
th

 IS
 i

h
a

l 
pa

rt
 o

f 
th

e 
ca

m
er

a 
ru

n
 le

ng
th

 a
va

ila
bl

e 
fo

r 
su

bi
ec

t 
m

at
te

r 
T

he
 c

us
to

m
er

 r
et

ur
n 

le
ng

th
 s

ha
ll 

co
m

m
en

ce
 f

ol
lo

w
in

g 
a 

le
ad

er
 

of
 

no
t 

m
or

e 
th

an
 

13
 p

itc
he

s.
 

55
 m

m
 

(2
 2

 in
).

 
m

ea
w

re
d 

fr
om

 
th

e 
fra

m
e 

in
 t

he
 c

am
er

a 
ap

er
tu

re
 a

s 
th

e 
ca

rt
rid

ge
 IS

 s
up

pl
ie

d 
by

 t
he

 m
an

uf
ac

tb
re

r.
 a

nd
 e

nd
 a

t 
le

as
t 

37
 p

itc
he

s.
 1

57
 m

m
 (

6 
2 
in
).
 s

ho
rt

 o
f 

th
e 

fin
al

 f
ra

m
e 

of
 t

he
 

C
am

er
a 

ru
n
 le

ng
th

 as
 l

im
ite

d 
by

 th
e 

pe
rf

or
at

io
n 

cu
t 

o
u

t 
(s

ee
 

th
e 

an
ne

x)
 

N
O

T
E

 -
 T

he
 s

um
 o

f 
th

e 
m

in
im

u
m

 c
u

st
o

m
er

 r
e

iu
rn

 l
en

g
th

 1
3 

60
3 

P
F

rf
O

~
a

ll
O

n
 p4

1C
h 

tn
le

na
ls

l 
l

e
e

r
 1

13
 p

rf
m

a
tl

o
n

 p
it

c
h

 i
nf

er
va

lr
l 

an
d 

11
m

11
1 
(3
7 

p
rt

a
a

ti
o

n
 p

it
ch

 i
n

fl
r~

a
li

l I
S

 
~

n
fe

n
fi

o
n

w
y

 1- 
r

h
a

 
Th

e 
m

m
m

m
 ca

m
er

a 
ru

n 
le

ng
fh

 13
 6
66
 p

r
l

o
~

m
m

 
p

lt
c

h
 r

n
te

rv
al

sl
 

F
IG

U
R

E
 I 

- 
R

un
-h

 

-8
.1

 
3-

19
75

 
1 



S
O

 3
02

4-
19

75
 (
E)

 
IS

0 
30

24
-1

97
5 

(E
) 

L
 

w
 c 00
 

P
 

4 
D

IM
E

N
S

IO
N

S
 A

N
D

 C
H

A
R

A
C

TE
R

IS
TI

C
S

 O
F

 P
E

R
FO

R
A

TI
O

N
 C

U
T-

O
U

T 
A

N
D

 E
N

D
a

F
-R

U
N

 N
O

TC
H

E
S

 

t 
L
l 

P
E

R
FO

R
A

TI
O

N
 

C
U

T-
O

U
T 

N
O

T
C

H
\ 

e
x

 45
" 
- 

4.
1 

Th
e 

di
m

en
si

on
s 

sh
al

l b
e 

as
 s

pe
ci

fie
d 

in
 fi

gu
re

 2
 a

nd
 th

e 
ta

bl
e 

4 
2 

D
at

um
 l

in
e 

X
 I

S
 e

st
ab

lis
he

d 
bv

 t
he

 lo
w

er
 e

dg
e 

of
 t

he
 

pe
rf

or
at

to
n 

cu
t o

ut
 n

ot
ch

 a
nd

 IS
 n

om
in

al
ly

 p
er

pn
di

cu
la

r 
to

 
th

e 
ed

ge
 o

f 
th

e 
fi

lm
 

Th
e 

be
ve

lle
d 

cu
t 

as
 s

ho
w

n 
In

 th
e 

pe
rf

or
at

io
n 

cu
t o

ut
 n

ot
ch

 
as

 
de

fin
ed

 
by

 
di

m
en

si
on

 A
 

IS
 

sh
ow

n 
as

 a
 

m
at

te
r 

o
f 

c
o

n
v
e

n
ie

n
c
e

 a
nd

 IS
 n

ot
 a

 s
pe

ci
fic

at
io

n 

Th
e 

di
m

en
si

on
s 

of
 t

he
 p

er
fo

ra
tio

n 
cu

t o
ut

 n
ot

ch
 h

av
e 

be
en

 
fo

un
d 

in
 

pr
ac

tic
e 

to
 

co
m

pl
y 

w
ith

 t
he

 s
pe

cl
fic

ar
to

nr
 o

f 
fig

ur
e 

2.
 h

ow
ev

er
, 

th
e 

be
ve

l a
t t

he
 t

o
p

 o
f d

im
en

si
on

 A
 s

ha
ll 

n
o

t b
e 

co
ns

id
er

ed
 as

 r
es

tr
tc

tin
g 

to
 it

s 
ap

pl
ic

at
io

n 

A
N

N
E

X
 4.
3 

Th
e 

be
ve

lle
d 

cu
ts

 o
f 

30
' 

m
in

im
um

 a
pp

ly
 t

o
 d

Te
 t

op
 

an
d 

b
o

tt
o

m
 o

f 
th

e 
en

d-
of

-r
un

 no
tc

h 
an

d 
ar

e 
to

 fa
ci

lit
at

e 
th

e 
en

tr
y 

of
 

th
e 

ca
m

er
a-

se
ns

in
g 

fin
ge

r 
an

d 
to

 
re

du
ce

 
th

e 
p

o
ss

h
li

ty
 o

f 
ca

tc
hi

ng
 o

r 
sn

ag
gi

ng
 th

e 
ed

ge
 o

f 
th

e 
no

tc
h 

in
 

th
e 

in
te

rn
al

 m
ec

ha
ni

sm
 o

f 
th

e 
ca

rt
rid

ge
. 

4.
4 

T
he

 o
ns

id
e 

an
d 

ou
ts

id
e 

co
rn

er
s 

of
 t

he
 n

ot
ch

es
 m

ay
 

ha
ve

 a
 ra

di
us

 o
f 

0.
3 

m
m

 (0
.0

1 
in

) m
ax

im
um

. 

4.
5 

D
im

en
si

on
 

B
 

fo
r 

th
e 

en
d-

of
-r

un
 n

ot
ch

 
sh

ow
n 

in
 

fig
ur

e 
2 

is
 e

xp
re

ss
ed

 a
s 

a 
m

ax
im

um
 t

o
 e

ns
ur

e 
a 

m
in

im
um

 
no

tc
h 

le
ng

th
. 

T
he

re
 1
s 

no
 f

un
ct

io
na

l 
ne

ed
 t

o
 s

pe
ci

fy
 a

 
m

ax
im

um
 n

ot
ch

 l
en

gt
h.

 T
he

 t
ra

ili
ng

 
ed
ge

 o
f 

th
e 

no
tc

h.
 

sp
ec

ifi
ed

 b
y 

di
m

en
si

on
 8

. m
ay

 a
pp

ro
ac

h 
or

 c
ro

ss
 d

at
um

 X
 

so
 th

at
 t

he
 n

ot
ch

 le
ng

th
 c

ou
ld

 e
xt

en
d 

to
 th

e 
en

d 
of

 th
e 

fil
m

 
pr

ov
id

ed
 th

e 
no

tc
h 

de
pt

h.
 d

im
en

si
on

 F
. i

s 
m

ai
nt

ai
ne

d.
 

5 
?a

 m
m
 

0
2

1
2

m
in

 

0
 3

0 
m

a
i 

0
0

1
2

m
a

x
 

0
 5

5
 m

a
 

0 
02

2 
m

ar
 

1
5

0
rn

l"
 

0 
05
9 

m
cn

 

4.
52

 
0
 5

0
 

0
 1

78
 t 

0 
02
0 

0
8

0
rn

l"
 

0
3

1
 

m
m

 

* 
S

e
e

4
2

 

.. S
ee

 4
 5

 

A
.l 

T
he

 l
en

gt
hs

 o
f 

le
ad

er
 a

nd
 t

ra
ile

r 
de

sc
rib

ed
 a

re
 n

ec
es

sa
ry

 to
 e

ns
ur

e 
th

at
 t

he
 fo

g 
pr

od
uc

ed
 n

ea
r 

th
e 

ca
m

er
a 

ap
er

tu
re

 is
 

re
m

ov
ed

. T
he

 m
at

er
ia

l r
em

ov
ed

 a
ls

o 
pr

ov
id

es
 s

pa
ce

 fo
r 

id
en

tif
ic

at
io

n 
nu

m
be

rs
 an

d 
al

lo
w

s 
fo

r 
m

an
uf

ac
tu

rin
g 

va
ria

bi
lit

v 
in

 th
e 

le
ng

th
 o

f 
th

e 
fi

lm
 

A
.2

 
Th

e 
di

m
en

si
on

al
 s

pe
ci

fic
at

io
ns

 o
f 

th
e 

en
d-

of
-r

un
 n

ot
ch

 h
av

e 
be

en
 e

st
ab

lis
he

d 
to

 a
llo

w
 u

se
 o

f 
th

e 
C

U
t-O

U
t d

es
ig

na
te

d 
b

y 
di

m
en

si
on

s 
M

 a
nd

 N
 in

 th
e 

u
p

p
r 

ha
lf 

of
 t

he
 c

ar
tr

id
ge

 p
re

ss
ur

e 
pa

d 
as

 s
pe

ci
fie

d 
in

 IS
0 

17
80

 

A
3

 T
he

 
us

er
 

is
 c

au
tio

ne
d 

th
at

 
so

m
e 

su
pe

r 
8 

ca
m

er
a 

ca
rt

rid
ge

 f
ilm

s 
cu

rr
en

tly
 

av
ai

la
bl

e 
d

o
 n

ot
 m

ee
t 

th
e 

m
in

im
um

 
sp

m
ifi

ca
tio

ns
 o

f 
di

m
en

si
on

 E
 i

n
 f

ig
ur

e 
2 

It
 IS

 
an

tic
ip

at
ed

. 
ho

w
ev

er
, 

th
at

 m
an

uf
ac

tu
re

rs
 w

ill
 m

ov
e 

to
w

ar
ds

 th
e 

m
in

im
um

 
sp

ec
ifi

ca
tio

ns
 as

 1
1 b

ec
om

es
 n

ec
es

sa
ry

 to
 c

ha
ng

e 
pl

nc
he

s 
an

d 
d+

es
 th

ro
ug

h 
a

tt
ri

tio
n

 o
r 

th
ro

ug
h 

ne
w

 m
ac

hi
ne

 d
es

ig
n 

F
IG

U
R

E
 2

 ~
N

o
ts

h
 

d
im

cr
n

io
n

i 

3 



11
1 m
 m 

IS
0 

29
67

-1
97

5 
(E

I 
IN

TE
R

N
A

TI
O

N
A

L 
S

TA
N

D
A

R
D

 

C
in

em
at

og
ra

ph
y 
-
 M

ag
ne

tic
 s

tri
pe

s 
fo

r 
so

un
d 

re
co

rd
s 

on
 

35
 m

m
 m

ot
io

n-
pi

ct
ur

e 
fi

lm
 p

er
fo

ra
te

d 
8 

m
m

 T
yp

e 
S-

5R
 

(1
-3

-5
-7

-0
) -
 P

os
iti

on
s 

an
d 

w
id

th
 d

im
en

si
on

s 

1 Th
is

 
ln

te
rn

at
lO

M
l 

S
ta

nd
ar

d 
sp

ec
ifi

es
 

th
e 

di
m

en
si

on
aI

 
fe

at
ur

es
 

of
 

th
e 

m
ag

ne
tic

 
st

rip
es

 
ap

pl
le

d 
to

 
3

5
m

m
 

m
o
tio

n
 p

bc
tu

re
 ra

w
 s

ta
k

. p
er

fo
ra

te
d 

8 
m

m
 T

yp
e 

S
5R

 w
lth

 
pe

rf
or

at
io

ns
 a

t 
lo

ca
tio

n 
1.

 3
, 
5.
 7

 a
nd

 0
 f

or
 s

ub
se

qu
en

t 
rl

m
tn

g 
to

 
8 

m
m

 
T

yp
e 

S 
pr

oc
es

se
d 

m
ot

io
n 

pi
ct

ur
e 

fil
m

 
co

m
pl

yi
ng

 w
it

h
 IS

0 
1

7
W

 

SC
O

PE
 A

N
D

 F
IE

L
D

 O
F 

A
P

P
LI

C
A

TI
O

N
 

2 
R

E
FE

R
E

N
C

E
S

 

IS
0 

17
00

, C
in

em
at

op
ra

ph
y -

 8
 m

m
 T

y
p

 S
 m

ot
io

np
ic

tu
re

 
ra

w
 st

oc
k 

fil
m

 -
 Cu

m
.n

g 
an

dp
er

fo
ra

tin
g 

di
m

en
si

on
s.

 

IS
O

30
27

. 
C

im
a

to
g

ra
p

h
v

- 
M

ap
et

rc
 

W
ip

es
 

an
d 

re
co

rd
in

g 
he

ad
 

g
a

p
 f

or
 s

w
n

d
 m

r
d

 o
n 

8
m

m
 T

y
p

S
 

m
ot

io
np

ic
tu

re
 F

in
n

 -
 P

os
iti

on
s 

an
d 

w
ar

n 
di

m
en

si
on

s.
 

IS
0 

37
74

, 
C

m
em

at
og

ra
ph

y 
-
 3
5 

m
m

 m
ot

io
n-

pi
ct

ur
e 

fi
lm

 
pe

rf
or

at
ed

 8
 m

m
 T

yp
e 

S 
/1

-3
-5

-7
-0

1 -
 C

ut
tin

g 
an

d 
pe

rf
or

- 
at

m
g 

di
m

en
si

on
s '

I 

3 
FI

LM
S

TO
C

K
 

3.
1 

Th
e 

di
m

en
si

on
s 

of
 t

he
 f

ilm
 s

ta
k

 s
ha

ll 
co

nf
or

m
 to

 th
e 

sp
ec

ifi
ca

tio
ns

 g
iv

en
 I

n 
IS

0 
37

74
 

3.
2 

Th
e 

di
m

en
si

on
al

 f
ea

tu
re

s 
o

f 
th

e 
pr

oc
es

se
d 

fi
lm

 a
fte

r 
sl

itt
in

g 
sh

al
l 

co
nf

or
m

 t
o

 
th

e 
re

qu
ire

m
en

ts
 

sp
ec

ifi
ed

 
in

 
IS

0 
17

00
. 

4 
LO

C
A

TI
O

N
 A

N
D

 W
ID

TH
 O

F 
M

A
G

N
E

TI
C

 S
TR

IP
IN

G
 

4.
1 

Th
e 

lo
ca

tio
n 

an
d 

w
id

th
 o

f 
th

e 
m

ag
ne

tic
 r

ou
nd

 s
tri

pe
s 

an
d 

ba
la

nc
e 

st
rip

es
 s

ha
ll 

be
 a
s 

gi
ve

n 
in

 th
e 

fig
ur

e 
an

d 
th

e 
ta

bl
e.

 

4.
2 

If
 t

he
 m

ag
ne

tr
 s

ou
nd

 s
tri

pe
 in

cr
ea

se
s 

th
e 

th
ic

kn
es

s 
o

f 
th

e 
fi

lm
 b

y 
m

or
e 

th
an

 0
.0

05
 m

rn
 l

O
.M

x)
 2

 in
).

 a
 b

al
an

ce
 

st
rip

e 
sh

al
l b

e 
ap

pl
ie

d 
to

 e
ffe

ct
iv

el
y 

eq
ua

liz
e 

m
e

 th
ic

kn
es

s 
at

 
th

e 
tw

a
 e

w
 of
 t

he
 s

lit
 8

 m
rn

 f
ilm

. 
Th

e 
ba

la
nc

e 
st

rip
es

 
sh

ou
ld

 e
ss

en
tia

lly
 h

av
e 

th
e 
sa
in
? 

th
ie

kn
es

 a
nd

 s
ha

ll 
ha

ve
 

th
e 

sa
m

e 
co

m
pa

si
tio

n 
as

 t
he

 r
ou

nd
 r

g
o

rd
 st

rip
e.

 

4.
3 

Th
e 

th
ic

kn
es

s 
of

 
th

e 
m

ag
ne

tic
 

so
un

d 
re

co
rd

 a
nd

 
ba

la
nc

e 
st

rip
e 

sh
al

l n
o

t e
xc

ee
d 

0.
02

0 
rn

m
 1

O.
OO

O 
8 

in
).

 

4.
4 

T
he

 s
tri

pe
s 

sh
al

l 
be

 a
pp

lie
d 

to
 tl

w
 s

id
e 

o
f 

th
e 

fi
lm

 
w

hi
ch

 w
he

n 
sl

it 
w

ill
 b

e 
to

w
ar

d 
th
e 

lig
h
t s

ou
rc

e 
w

he
n 

us
ed

 
in

 a
 p

ro
je

ct
io

n 
sy

st
em

 a
rr

an
px

l 
fo

r 
di

re
ct

 f
ro

nt
 p

ro
je

ct
io

n 
on

to
 a 

re
fle

ct
to

n 
ty

p
e 

rc
re

er
. 

4.
5 

Th
e 

di
m

en
si

on
al

 f
ea

tu
re

s 
o

f 
th

e 
pr

oc
es

se
d 

fi
lm

 a
fte

r 
sl

itt
in

g 
sh

al
l 

co
nf

or
m

 t
o

 IS
0

 3
02

7.
 

IS
0 

29
67

.1
97

5 
(E

) 

34
.9
8 

n
o
m

in
a
l 

1.
37

7 
n

o
m

in
al

 

0.
31

5 
t 

0
.0

0
2

 

0.
34

2 
f 

0
.0

0
2

 

0.
03

3 
?
 0

 w
3 

8.
00

 +
 
0.

05
 

8.
68

 t
 0

.0
5

 I
-
 

0.
84

 
1.

14
 t
 t 
0
.-

 
0.

- 
0.

04
5 
f
 0
.0
03
 

15
.9

8 
t 

0
.0

5
 

16
.6

6 
t
 0

.0
5
 

5.
51

 %
 0

.w
 

9.
12

 i
 0

.0
8
 

23
.9

6 
f
 0

.0
5

 

24
.6

4 
f 

0
.0

5
 

16
.7

9 
f
 0

.w
 

1
7

.1
o

i 0
.0

8
 

31
.9

4 
i 

0
.0

5
 

32
.6

2 
f 

0
.0

5
 

24
.7

7 
f
 0

.0
8 

25
.0

7 
f
 0

.m
 

0.
62

9 
t 

0
.

~
2

 

0.
85

6 
* 0

.0
0

2
 

0.
34

7 
t 

0.
00

3 

03
59

 f 
0.
00
3 

0.
94
3 
f
 0

.0
0

2
 

0.
97

0 
f 

0.
00

2 
0.

66
1 

* 1
10
03
 

0.
67

3 
t 

0
 w

3
 

1.
25

7 
f
 0

.0
0
2
 

1
 2

84
 7

 
0

.0
0

2
 

0
8

7
5

 f
 0
.0
03
 

0.
98

7 
* 0

 0
03
 

1 
2 


