
Errata 

A 

standards and recommended practices 

September 1961 

“A Method of Producing Tclccine ‘lest Matcrials of Specified Den- 

On p. 701, rol. 3, linc 5 of Author’s Nole (following References) 

Line 27 (line 2 under CANADIAN) : 
For: Secretary-Treasurer, John Burman 
Read: Secretary-Treasurer, Harold Hundert 

For: Chairman, Walter R. Wrllrr 
Read: Chairman, William R. Weller 

sity,” by Lcslic H. Holmcs, pp. 699-701 

For: CBS; Read: CBC 
Line s5 (line OfROCHELyTER): 

November 1961 

“SMPTE Elections,” p. 920, col. 3 

Last line ( K O C H E S Z ~ R )  : 
For: Managers.. .Robert E. Hobkins 
Read: Managers. . .Robert 15. Hopkins 

Proposed SMPTE Recommended Practice RP 7 
The Proposed SMPI’E Rccommendcd Practice R P  7, 

Dcnsity and Contrast Range of Black-and-Whitc Films and 
Slides for Tclcvision, was first published for trial in January 
1960. Receiving several adverse comments qucstioning the 
choice of dcnsity values and method of measurement, the 
proposal was returncd to thc subcommittee and, after many 
meetings and much deliberation, the points in question were 
clarificd and the modifications written into this present draft. 
l‘he fourth draft has now been accepted by both the Telcvision 
and Standards Committees and is again published for a three- 
month period of trial. All comments should be sent to Alcx 
E. Aldcn, Staff Engincer, prior to March 15, 1962. If no ad- 
verse comrncnts are received, the proposal will then be sub- 
mittcd to the Society’s Board of Governors for approval as an 
SMP‘TE Recornmended Practice.-A.E.A. 

Proposed American Standards 
The proposals published here have been approved by the 

Engineering and Standards Committees and are prescnted now 
for a threc-month period of trial and comment. Please address 
your comments to Alex E. Alden a t  Society Headquarters 
prior to March 15, 1962. If no adverse criticism is received by 
that date, these proposals will be submitted to ASA Sectional 
Committee PH22 for further processing. 

PROPOSED SMPTE RECOMMENDED 

Thrce of these proposed standards, PH22.134, 8inm Mag- 
netic Reproduce Characteristic; PH22.135, Magnetic Sound 
Rccord on 8nim Motion-Picture Film Perforated 1 R-1500; 
and PH22.136, 8mm Magnetic Striping of l6mm Motion- 
Picture Film Perforated 8mm 2R-1500, supplement thc first 
four 8nim magnetic sound standards publishcd in the October 
1961 SMPTE Journal. The Sound Committee, anticipating the 
rapid growth of 8mm magnetic-sound dcvclopments, is 
working diligently to provide thc ncccssary standards for the 
industrial use of 8mm products. 

The Proposed American Standard PH22.107, Film Spools 
for 8mm Motion-Picture Cameras, 25-ft Size, has had a long 
and tedious history. This proposal, initiated in 1954, was first 
publishcd in the January 1956 SMPTE Journal and again 
in June of 1959, bringing many adverse comments. Thc major 
difficulty in arriving at an agrcernent reflected the problem of 
finding a spool that would physically fit all existing 81nm 
cameras. The committee now fccls certain that a spool made in 
accordance with this standard will fit known cameras of 
American manufacturers. A sccond proposed standard is 
being prepared for 50- and 100-ft size camera spools. The 
cornmittce was in accord that combining this additional in- 
information with the present completed document would 
again curtail the acceptance of the highly necessary standard.- 

A.E.A. 

PRACTICE RP 7 

Density and Contrast Range of 
Black-and-white Films and Slides for Television 

Introduction 

This Rccommendcd Practice originated in the Subcommittee 
on Density Requirements for T V  Films and Slides of the Tele- 
vision Committee. The purpose of the recommendation is to 
promote uniform, high, tcchnical quality of television programs 
on films and slidcs from any source by specifying density values 
which are most desirable for effective television transmission. 
The achievement of optimum picture reproduction requires 
not only proper print quality and density but also the coopera- 
tion of the artist, production directors and tcchnicians in mat- 
ters such as make-up, composition, lighting, and exposure of 
negative as wcll as proper adjustment of the television systcm. 
I t  has been the experience of the members of the committee that 
any attempt to correct for shortcomings in one step by intro- 

ducing nonstandard techniques in another, will usually result 
disadvantageously. 

Films conforming to this Recommended Practice are intended 
to provide optimum quality when reproduced through a tele- 
vision systcm. However, they may not necessarily appear to be 
optimum when viewed by direct projection. 

Recommendations 

1. Scote 

1.1 This recommendation specifies important density values 
of black-and-white 1 bmm and 35mm motion-picture 
films and slides intcndcd for television transmission. 
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2. Density Requirements 
2.1 

2.2 

2.3 

The  minimum diffuse density of highlight areas shall 
have a normal value of 0.4 to 0.3 but not less than 0.3 
for optimum rcproduction in the television system. 
This value is not intended to apply to glint, specular 
highlights or other small areas where details need not be 
reproduced. 
The  maximum diffuse density of lowlight areas shall 
have a normal value of 1.9 to 2.0 but not greater than 
2.0 for optimum reproduction in the television system. 
This value is not intended to apply to small areas where 
details nwd not be reproduced. 
The density of human faces, usually observed more in- 
tently than other picture areas, shall be greater than the 
measured minimum density as specified in Section 2.1 
by a value not less than 0.15 or more than 0.5 unless 
special effects are desired. These density values arc im- 
portant in order to preserve the proper density relation- 
ships between face tones and high-lights. 

3. Measurement 

3.1 The method of density measurement shall be in accord- 
ance with American Standard Method of Determining 
Transmission Density of Motion-Picture Films, 
PH22.27-1960, or the latest revision thereof approved 
by the American Standards Association, Incorporated. 
Evaluation of the film under normal conditions of tele- 
vision reproduction by means of an oscilloscope cal- 
ibrated in terms of diffuse density may be used as a n  

3.2 

P 
9 
N 

E 
N 

alternative method of measuring film density. T h e  
oscilloscope used shall be in accordance with the Insti- 
tute of Radio Engineers Standard Measurement of 
Luminance Signal Levels, 58 I R E  23.S1, or the latest 
revision thereof. 

NOTES 

1. The following Society-sponsored American Standards apply t o  
the dimcnsional values for films and slides for television: 
(a) Picture Area-Motion-Picture Film. The television picture 
area of 35mm and 16mm motion-picture film shall be in accordance 
with American Standard Television Picturr Area-35mm Motion- 
Picture Film, PH22.95-1954, and Television Picture Area-1 6mm 
Motion-Picture Film, PH22.96-1954, or the latest revisions thereof 
approved by the American Standards Association, Incorporated. 
(b) Soundtrack. The photographic sound record on 35mm and 
16mm motion-picture prints shall be in accordancr with American 
Standard Photographic Sound Record on 35mm Prints, PH22.40- 
1957, and Photographic Sound Record on 16mrn Prints, PH22.41- 
1957, or the latest revisions thereof approved by thc Amcrican 
Standards Association, Incorporated. 
(c) Film Dimensions. The film width, perforations, etc., shall be 
in conformance with American Standards or SMPTE Recom- 
mended Practices. * 
(d) Television Slides. The dimensions of slides to bc used for tele- 
vision transmission shall be in accordance with American Standard 
Slides and Opaques for Television Film Camera Chains, PH22.94- 
1954, or the latest revision thereof approved by the American 
Standards Association, Incorporated. 

* A complete Standards Index is available from Society Headquarters. 

990 December 1961 Journal of the SMPTE Volume 70 



c B 

M
ag

ne
tic

 S
ou

nd
 R

ec
or

d 
on

 8
m

m
 M

o
tio

n
- 

P
ic

tu
re

 F
ilm

, 
P

er
fo

ra
te

d 
1R

-1
50

0 

v
 
0
 

P
H

22
.1

35
 

M
ag

ne
tic

 S
tr

ip
in

g 
of

 1
6m

m
 M

ot
io

n-
P

ic
tu

re
 F

ilm
, 

P
er

fo
ra

te
d 

8m
m

, 
2R

-1
50

0 

1. 
S

co
pe

 

1.
1 

Th
is 

st
an

da
rd

 s
pe

ci
fie

s 
th

e 
la

te
ra

l l
oc

o-
 

tio
n 

an
d 

di
m

en
sio

ns
 o

f 
th

e 
m

ag
ne

tic
 s

ou
nd

 
re

co
rd

 o
n 

8m
m

 m
ot

io
n-

pi
ct

ur
e 

film
. 

1.
2 

Th
is 

st
an

da
rd

 
sp

ec
ifie

s 
th

e 
pi

ct
ur

e-
 

so
un

d 
se

pa
ra

tio
n 

of
 8

m
m

 m
ot

io
n-

pi
ct

ur
e 

fil
m

 
w

ith
 a

 m
ag

ne
tic

 so
un

d 
re

co
rd

 a
nd

 a
 0

.0
30

-in
. 

no
m

in
al

 w
id

th
 m

ag
ne

tic
 c

oa
tin

g.
 

T 
2.

 
P

ic
tu

re
-S

ou
nd

 S
ep

ar
at

io
n 

Th
e 

m
ag

ne
tic

 s
ou

nd
 r

ec
or

d 
on
 t

he
 f

ilm
 s

ha
ll 

pr
ec

ed
e 

th
e 

ce
nt

er
 o

f 
th

e 
co

rr
es

po
nd

in
g 

pi
c-

 
go

 g$ bu
 

tu
re

 b
y 

a 
di

st
an

ce
 o

f 
56

 =
k 

1 
fra

m
e.

 

gP
 

2: Y
%

 

3.1
 

W
ith

 
th

e 
di

re
ct

io
n 

of
 

fil
m

 
tr

av
el

 
as

 
2
" 

sh
ow

n 
in

 th
e 

di
ag

ra
m

, 
th

e 
m

ag
ne

tic
 c

oa
tin

g 
:z 

sh
al

l b
e

 o
n 

th
e 

up
pe

r 
fa

ce
 o

f 
th

e 
fil

m
. 

3.
2 

Th
e 

m
ag

ne
tic

 c
oa

tin
g 

sh
al

l b
e 

as
 s

pe
ci

- 
fie

d 
in

 A
m

er
ic

an
 S

ta
nd

ar
d 

M
ag

ne
tic

 C
oa

tin
g 

of
 8

m
m

 M
ot

io
n-

P
ic

tu
re

 F
ilm

, 
P

H
22

.8
8-

19
56

. 

4. 
D

im
en

si
on

s 

Th
e 

di
m

en
si

on
s 

sh
al

l 
be

 a
s 

sp
ec

ifi
ed

 i
n 

th
e 

di
ag

ra
m

 a
nd

 ta
bl

e.
 

3.
 

M
ag

ne
tic

 C
oa

tin
g 

rg
 i 

P
H

22
.1

36
 

IN
 

-
 

R
EC

W
D

ED
 

TR
A

C
K

 

I c I!
 

37
11
1 

T
R

W
E

L
 1 

5. 
R

ev
is

io
n 

of
 A

m
er

ic
an

 S
ta

nd
ar

d 
R

ef
er

re
d 

to
 i

n
 T

hi
s 

D
oc

um
en

t 

W
he

n 
th

e 
fo

llo
w

in
g 

A
m

er
ic

an
 S

ta
nd

ar
d 

re
- 

fe
rr

ed
 to

 in
 th

is 
do

cu
m

en
t i

s 
su

pe
rs

ed
ed

 b
y 
a 

re
vi

si
on

 a
pp

ro
ve

d 
by

 t
he

 A
m

er
ic

on
 S

ta
nd

- 
ar

ds
 A

ss
oc

ia
tio

n,
 I

nc
or

po
ra

te
d,

 t
he

 r
ev

is
io

n 
sh

al
l 

ap
pl

y:
 

A
m

er
ic

an
 S

to
nd

ar
d 

M
ag

ne
tic

 
C

oa
tin

g 
of

 
8m

m
 

M
ot

io
n-

P
ic

tu
re

 
Fi

lm
, 

P
H

22
.8

8-
19

56
. 

~ 
~

.
 

.
_

_
_

_
.
_

_
~

~
_

_
_

_
 

~ 
-
 

M
ill

im
et

er
s 

A
' 

0.
01

9 
m

in
 

0
.4

8
 

m
in

 
B 

0.
01

5 
f
 0

.0
01

 
0.
38
 
* 
0.
03
 

C 
0.
31
4 

w
m

 
7

.9
8

 
llo

m
 

' T
hi

s 
di

m
en

si
on

 is
 f

o
r 

tr
ac

ks
 p

ro
d

u
ce

d
 in

 e
qu

ip
m

en
t 

us
in

g 
th

e 
sa

m
e 

h
e

a
d

 f
o

r 
re

co
rd

in
g 

o
n

d
 r

ep
ro

du
ci

ng
. 

h
 co

m
m

er
do

lly
 p

ro
d

u
ce

d
 p

rin
ts

 in
te

nd
ed

 f
or
 ui
e 
on
 a

 
va

ri
e

ty
 o

f 
re

pr
od

uc
er

s.
 i

t 
is

 r
ec

om
m

en
de

d 
th

at
 a

 r
e

- 
co

rd
in

g 
h

e
a

d
 b

e
 u

se
d 

ca
p

ab
le

 o
f 

pr
od

uc
in

g 
a
 0

.0
25

- 
in

. 
m

in
 w

id
th

 t
ra

ck
 h

a
vi

n
g

 th
e 

sa
m

e 
ce

nt
er

lin
e.

 

.
 
~

_
_

 
D

h
e

n
si

o
n

r 
In

ch
es

 
.
~

~
 

_
_

_
_

_
~

 

_
_

~
 

_
_

_
_

 
~ 

P
ro

p
o

se
d

 A
m

e
ri

ca
n

 S
ta

n
d

a
rd

 

I 

1.
 

S
co

pe
 

Th
is

 
st

an
da

rd
 

sp
ec

ifi
es

 
th

e 
lo

ca
tio

n 
an

d 
di

m
en

sio
ns

 o
f 

th
e 

m
ag

ne
tic

 s
tri

pi
ng

 m
at

er
ia

l 
ap

pl
ie

d 
to

 1
6m

m
 m

ot
io

n-
pi

ct
ur

e 
fil

m
 w

ith
 tw

o 
ro

w
s 

of
 8

m
m

 p
er

fo
ra

tio
ns

. 

2.
 

M
ag

ne
tic

 C
oa

tin
g 

2.1
 

Th
e 

lo
ca

tio
n 

an
d 

di
m

en
sio

ns
 o

f t
he

 m
ag

- 
ne

tic
 c

oa
tin

g 
sh

al
l b

e 
as

 s
pe

ci
fie

d 
in

 th
e 

di
a-

 
gr

am
 a

nd
 ta

bl
e.

 

2.
2 

Th
e 

m
ag

ne
tic

 s
tri

ps
 a

re
 o
n 

th
e 

si
de

 o
f 

Ih
e 

fil
m

 a
w

ay
 f

ro
m

 p
ro

je
ct

or
 o

r 
ca

m
er

a 
le

ns
. 

3.
 

F
ilm

 S
to

ck
 

Th
e 

fil
m

 
st

oc
k 

us
ed

 
sh

al
l 

be
 o

f 
th

e 
lo

w
- 

sh
rin

ka
ge

 s
af

et
y 

ty
pe

, 
cu

t a
nd

 p
er

fo
ra

te
d 

in
 

ac
co

rd
an

ce
 w

ith
 A

m
er

ic
an

 S
ta

nd
ar

d 
D

im
en

- 
sio

ns
 f

or
 8

m
m

 M
ot

io
n-

P
ic

tu
re

 F
ilm

, 
P

H
22

.1
7-

 
19

54
. 

4. 
R

ev
is

io
n 

of
 A

m
er

ic
an

 S
ta

nd
ar

d 
R

ef
er

re
d 

to
 i

n
 T

hi
s 

D
oc

um
en

t 

W
he

n 
th

e 
fo

llo
w

in
g 

A
m

er
ic

an
 S

ta
nd

ar
d 

re
- 

fe
rr

ed
 t

o 
in

 th
is 

do
cu

m
en

t i
s 

su
pe

rs
ed

ed
 b

y 
a 

re
vi

si
on

 a
pp

ro
ve

d 
b

y 
th

e 
A

m
er

ic
an

 S
ta

nd
- 

ar
ds

 A
ss

oc
ia

tio
n,

 
In

co
rp

or
at

ed
, 

th
e 

re
vi

si
on

 
sh

al
l a

pp
ly

: 
A

m
er

ic
an

 S
ta

nd
ar

d 
D

im
en

sio
ns

 
or

 8
m

m
 M

ot
io

n-
P

ic
tu

re
 F

ilm
, 

P
H

22
.1

7-
19

54
. 

A-
 

B
+ 

--I
t--
 

-
 

I 
D

ir
n

em
im

 1 
b

d
m

 
M

ill
im

et
er

s 

1 
A

 
0.

03
1 

m
ax

 
0

.7
9

 
m

ox
 

I 0.0
28

 
m

in
 

0.
71

 
m

in
 

1 
10
.6
28
 

m
op
 

15
.9

5 
m

m
 

-
 0
.0
0 

I 

N
O

T 
A

PP
R

O
VE

D
 

N
O

T 
A

P
P

R
O

V
E

D
 



U
 

0
 p 

pr
op

os
ed

 A
m

er
ic

an
 S

ta
nd

ar
d 

F
ilm

 S
po

ol
s 

fo
r 

8m
m

 M
ot

io
n-

P
ic

tu
re

 C
am

er
as

, 
2

5
4

 S
iz

e 

w
 

W
 

Q
) 

w
 

P
H

22
.1

07
 

0
 

L*
 

P
 

C
T 4
 

P
 

e B v
 

0
 

1.
 

sc
op

e 
3.

 
D

im
en

si
on

s 

l.,
 T

he
 d

im
en

sio
ns

 
sh

ow
n 

in 
this

 
st

an
da

rd
 

ar
e 

fo
r 

8m
m

 m
ot

io
n-

pi
ct

vr
e 

fil
m

 s
po

ol
s 

w
ith

 

3.
1 

Th
e 

di
m

en
si

on
s 

sh
all

 b
e

 a
s 

gi
ve

n 
in

 th
e 

di
ag

ra
m

s 
an

d 
ta

bl
e.

 

a 
no

m
in

al
 c

ap
ac

ity
 o

f 
25

 ft
. T

he
se

 s
po

ol
s 

ar
e 

us
ed

 i
n 

ca
m

er
as

 o
f 

th
e 

ty
pe

 i
n 

w
hi

ch
 e

ac
h 

ro
ll 

of
 f

ilm
 i

s 
pa

ss
ed

 t
hr

ou
gh

 t
he

 
ca

m
er

a 
tw

ic
e 

fo
r 

ex
po

su
re

 in
 a

cc
or

da
nc

e 
w

ith
 A

m
er

- 
ic

an
 

S
ta

nd
ar

d 
8m

m
 

M
ot

io
n-

P
ic

tu
re

 
Fi

lm
, 

U
sa

ge
 

in
 

C
am

er
a,

 
P

H
22

.2
1-

19
53

. 
Th

e 
sp

in
dl

e 
ho

le
s 

in
 t

he
 s

po
ol

 a
re

 s
ho

w
n 

w
ith

 
sp

lin
es

 w
hi

ch
 a

re
 in

te
nd

ed
 to

 a
ss

ist
 i

n 
as

su
r- 

in
g 

co
rr

ec
t 

or
ie

nt
at

io
n 

o
f 

th
e 

sp
oo

l 
in

 t
he

 
ca

m
er

a.
 

1.
2 

Th
is 

st
an

da
rd

 d
oe

s 
no

t,s
pe

ci
fy

 th
e 

re
la

- 
tiv

e 
or

ie
nt

at
io

n 
of

 
th

e 
sp

lin
es

 
in

 t
he

 
tw

o 
sp

in
dl

e 
hd

es
 (o

r 
o

f f
he

 c
or

e 
sl

ot
). 

2.
 

O
pe

ra
tio

n 
in

 C
am

er
a 

2.
1 

W
he

n 
th

e 
sp

oo
l 

is
 
on
 

th
e 

su
pp

ly
 

sp
in

dl
e,

 t
he

 fl
an

ge
 w

ith
 th

e 
3-

sp
lin

ed
 s

pi
nd

le
 

hd
e,

 f
la

ng
e 

A
 (

Fi
g.

 1
1, 

sh
al

l 
be

 o
n 
th
e 

le
ft

- 
ha

nd
 s

id
e 

(a
s 

se
en

 f
ro

m
 th

e 
le

ns
). 

2.
2 

Th
e 

ha
lf 

of
 

th
e 

fil
m

 
ad

ja
ce

nt
 t

o
 t

he
 

fla
ng

e 
w

ith
 t

he
 

3-
sp

lin
ed

 
ha

le
, 

w
he

n 
th

e 
s

p
d

 is
 o
n 

th
e 

su
pp

ly
 s

pi
nd

le
, s

ha
ll 

be
 in

 li
ne

 
w

ith
 th

e 
ca

m
er

a 
len

s. 

2.
3 

W
he

n 
th

e 
sp

oo
l 

is
 
on
 

th
e 

ta
ke

-u
p 

sp
in

dl
e,

 t
he

 f
la

ng
e 

w
ith

 th
e 

4-
sp

lin
ed

 s
pi

nd
le

 
ha

le
, R

an
ge

 B
 (F

ig
. 3

),
 s

ha
ll b

e 
on
 th

e 
le

fth
an

d 
si

de
 (a

s 
se

en
 f

ro
m

 th
e 

le
ns

). 

2.
4 

W
he

n 
th

e 
lo

ad
ed

 c
am

er
a 

is
 v

ie
w

ed
 

fr
om

 t
he
 s

id
e,

 
w

ith
 t

he
 le

ns
 to

 t
he

 le
ft,

 b
ot

h 
th
e s

up
pl

y 
an

d 
ta

ke
-u

p 
sp

oo
ls

 sh
al

l r
ot

at
e 

in
 

a
 c

lo
ck

w
is

e 
di

re
ct

io
n.

 

3.
2 

If 
riv

et
 h

ea
ds

 o
r 

ot
he

r 
fa

st
en

in
g 

de
vi

ce
s 

ex
te

nd
 

be
yo

nd
 t

he
 

ou
te

r 
su

rfa
ce

 
o

f 
th

e 
fla

ng
e,

 th
ey

 s
ha

ll 
lie

 w
ith

in
 th

e 
zo

ne
 in

di
ca

te
d 

by
 d

ia
m

et
er

s 
K 

an
d 

L 
(F

ig
. 

3)
. 

It 
is

 n
ot

 in
- 

te
nd

ed
 

th
at

 
th

is
 

st
an

dG
rd

 
pr

es
cr

ib
e 

th
e 

na
tu

re
 o

r 
nu

m
be

r 
of

 th
es

e 
fa

st
en

in
g 

de
vic

es
. 

3.
3 

D
im

en
si

on
 H

I 
(F

ig
.. 

2)
 i

s 
th

e 
sp

ac
e 

be
- 

tw
ee

n 
th

e 
fla

ng
es

 o
ut

si
de

 th
e 

co
re

. l
t i

s 
m

ea
s-

 
ur

ed
 fr

om
 a
 &

nt
 

on
 th

e 
in

ne
r s

ur
fa

ce
 o

f o
ne

 
fla

ng
e 

to
 t

he
 

co
rr

es
po

nd
in

g 
po

in
t 
on
 t

he
 

op
po

si
te

 f
la

ng
e.

 T
he

 m
ea

su
re

m
en

t s
ha

ll 
be

 
m

ad
e 

w
ith

 
an

 
in

st
ru

m
en

t 
w

hi
ch

 
do

es
 n

ot
 

di
st

or
t t

he
 fl

an
ge

s.
 

3.
4 

D
im

en
si

on
 H

, 
(F

ig
. 

2)
 i

s 
th

e 
sp

ac
e 

be
- 

tw
ee

n 
th

e 
R

an
ge

s 
in

si
de

 th
e 

co
re

. T
hi

s 
sp

ac
e 

sh
al

l 
be

 s
uf

fic
ie

nt
 t

o 
pe

rm
it 

m
ax

im
um

 w
id

th
 

fil
m

 o
f 

0.
63

0 
in

. 
(1

 6.
00

m
m

) 
to

 fi
t 

fr
ee

ly
 in

to
 

th
e 

fil
m

 s
lo

t. 
Th

e 
sp

ac
e 

be
tw

ee
n 

th
e 

in
ne

r 
su

rfa
ce

s 
o

f 
th

e 
sp

lin
es

, 
w

ith
in

 a
 d

ia
m

et
er

 o
f 

0.
38

4 
in

. 
(9

.7
5m

m
) 
(D
 m

in
), 

(F
ig

s.
 1

,3)
, 

sh
al

l 
no

t 
be

 le
ss

 th
an

 0
.6

22
 i

n.
 (

15
.8

0m
m

). 

3.
5 

D
im

en
si

on
 JI

 (
Fi

g.
 4

) 
is

 th
e 

ov
er

al
l t

hi
ck

- 
ne

ss
 o

f t
he

 s
po

ol
 w

ith
in

 a
 0

.6
1 

5-
in

. (
1 5

.6
2m

m
) 

di
am

et
er

 z
on

e 
a

t 
th

e 
ce

nt
er

 o
f 

ea
ch

 fl
an

ge
. 

3.
6 

W
he

n 
th

e 
sp

oo
l 

is
 r

ot
at

ed
 o
n 

an
 a

cc
u-

 
ra

te
, 

tig
ht

-f
itt

in
g 

sp
in

dl
e,

 t
he
 m

ax
im

um
 o

ut
- 

w
ar

d 
de

vi
at

io
n 

fro
m

 t
he

 i
nt

en
de

d 
pl

an
e 

o
f 

ro
ta

tio
n 

fo
r a

ny
 p

oi
nt

 on
 th

e 
fla

ng
e 

ou
ts

id
e 

th
e 

0.
61

 5
-in

. (
1 5

.6
2m

m
) 

di
am

et
er

 z
on

e 
sh

al
l n

ot
 

ex
ce

ed
 0

.0
15

 
in

. 
(0

.3
8m

m
). 

Th
is

 
0.

01
5-

in
. 

(0
.3

8m
m

) 
to

le
ra

nc
e 

in
cl

ud
es

 f
as

te
ni

ng
 

de
- 

vic
es

, 
va

ria
tio

ns
 in

 fl
an

ge
 th

ick
ne

ss
, 

fla
tn

es
s 

an
d 

la
te

ra
l r

un
w

t o
f 

th
e 

fla
ng

es
. 

Fi
g.

 1
 

Fi
g.

 2
 

F
ig

. 
3 

Fi
g.

 4
 

I 
D

im
en

si
on

s 
1 

D
im

en
si

on
s 

, C (bo
re

 fo
r 

sp
in

dl
e)

 

'
D

 
1 

(c
or

e 
di

am
et

er
) 

' t
i,

Is
ee

 3
.3
) 

1 
H

ik
e

 3
.4
) 

I 
J,

 (s
ee

 3
.5
) 

I,
 fr

ee
 3
.7
) 

K 
(s

ee
 3
.2
) 

1
 (s

ee
 3.
2)
 

M
 

N 
ls

ee
 3
.9
) 

N
, 

(s
ee

 A
pp

. 
D)

 

-
 

In
ch

es
 

I 0.28
8 

+ 
0.
00
7 

-
 0
.0
04
 

I 0
.3
84
 

m
in

 
1 0

.7
50
 

? 
0.
01
5 

, 0.
03
5 
IO
.0
20
 

0.
63
1 

n
in

 
0.
62
2 

m
in

 
0.
72
0 
I: 

0.
02

0 
1 

0.
76

0 
m

ax
 

' 0
.6

15
 

rn
in

 
' 0.

81
2 

m
ox

 
2.
03
1 

? 
0.
01
5 

' 
0.
03
8 

m
in

 
0.
02
5 

m
in

 

i 
' 

M
ill

im
et

er
s 

7.
32
 
+ 

0.
18
 

- 
0.
10
 

9.
75
 

m
in

 
19
.0
5 

2 
0.
38
 

I 

0.
89
 
Z 
0.
51
 

~ 

' 16
.0
3 

m
in

 
I 

15
.8
0 

m
in

 
I 

19
.3
0 

m
ax

 
15
.6
2 

m
in

 
20
.6
2 

m
o

x 
51
.5
9 

? 
0.
38
 

i 
18
.2
9 

2 
0.
51
 

0.
97
 

m
in

 
1 i 

1 
0.
64
 

m
in

 
-
 

N
O

T 
A

PP
R

O
VE

D
 

~~
 

~
-
 

P
H

22
.1

07
-N

O
T 

A
PP

R
O

VE
D

 



Th
e 

in
te

nd
ed

 p
lo

ne
 o

f 
ro

to
tio

n 
is

 d
ef

in
ed

 a
s 

a 
pl

an
e 

pe
rp

en
di

cu
la

r 
to

 t
he

 
ax

is
 o

f 
th

e 
sp

in
dl

e 
an

d 
co

in
ci

de
nt

 w
ith

 t
he

 s
ur

fa
ce

 o
f 

a 
fla

t s
up

po
rt 

ce
nt

er
ed

 o
n 

th
e 

sp
in

dl
e 

ax
is

 a
nd

 
ha

vi
ng

 a
 d

ia
m

et
er

 o
f 

0.
39

5 
in

. 
(1

 0.
03

m
m

). 

3.
7 

D
im

en
si

on
 J

? 
is

 t
he

 o
ve

ra
ll 

th
ick

ne
ss

 o
f 

th
e 

sp
oo

l 
ou

ts
id

e 
th

e 
0.

61
5-

in
. 

(1
5.

62
m

m
) 

zo
ne

 w
hi

ch
 is

 c
en

te
re

d 
on

 e
ac

h 
fla

ng
e.

 J
, 

is
 

a 
co

m
po

si
te

 d
im

en
si

on
 c

ov
er

in
g 

al
l 

o
f 

th
e 

sp
oo

l c
ha

ra
ct

en
st

ic
s 

de
sc

rib
ed

 in
 3

.6
. 

3.
8 

D
im

ew
io

n 
F 

(F
ig

. 
1)

 s
pe

ci
fie

s 
th

e 
w

id
th

 
o

f 
sl

ot
 i

n
 th

e 
co

re
 f

or
 a

tta
ch

in
g 

th
e 

en
d 

of
 

th
e 

film
. 

3.
9 

D
im

en
si

on
 N

 (
Fi

g.
 

41
 

is
 t

he
 

ef
fe

ct
iv

e 
th

ick
ne

ss
 o

f 
th

e 
4-

sp
lin

ed
 

w
eb

s 
w

hi
ch

 
en

- 
ga

ge
 m

os
t 

ca
m

er
a 

dr
iv

er
s.

 
It 

is
 m

ea
su

re
d 

fr
om

 a
 p

la
ne

 p
er

pe
nd

ic
ul

ar
 to

 th
e 

ax
is

 o
f t

he
 

sp
in

dl
e 

an
d 

co
in

ci
de

nt
 w

ith
 t

he
 s

ur
fa

ce
 o

f 
a 

fia
t 

su
pp

or
t 

ha
vi

ng
 a

 d
ia

m
et

er
 o

f 
0.

6 
15

 in
. 

(1
 5.

62
m

m
). 

4. 
R

ev
is

io
n 

of
 A

m
er

ic
an

 S
ta

nd
ar

d 
R

ef
er

re
d 

lo
 in

 T
hi

s 
D

oc
um

en
t 

4.
1 

W
he

n 
th

e 
fo

llo
w

in
g 

A
m

er
ic

an
 S

ta
nd

ar
d 

re
fe

rr
ed

 t
o 

in
 t

hi
s 

do
cu

m
en

t 
is

 s
up

er
se

de
d 

b
y 

o
 

re
vi

si
on

 a
pp

ro
ve

d 
by

 t
he

 
A

m
er

ic
an

 
S

ta
nd

ar
ds

 A
ss

oc
ia

tio
n,

 I
nc

or
po

ra
te

d,
 t

he
 r

e-
 

vi
si

on
 s

ha
ll 

ap
pl

y:
 A

m
er

ic
an

 S
ta

nd
or

d 
8m

m
 

M
ot

io
n 

P
ic

tu
re

 
Fi

lm
, 

U
sa

ge
 

in
 

C
am

er
a,

 
P

H
22

.2
1-

19
53

. 

A
P

P
E

N
D

IX
E

S
 

(T
he

se
 A

pp
en

di
xe

s 
ar

e 
m

t 
a
 p

o
d

 o
f 

Pr
op

os
ed

 h
e

ri
to

n
 S

ta
nd

or
d 

Fi
lm

 S
p

m
h

 f
o

r 
8m

m
 M

*R
rt

v
e

 
C

am
er

os
, 

25
-h

 E
ze

, 
PH

22
.1

07
. 

bv
l o

re
 i

nc
lu

de
d 

lo
 f

od
lit

ot
e 

in
 u

v.1
 

A
p

p
e

n
d

ix
 A

 

S
in

ce
 th

e 
m

ax
im

um
 v

al
ue

 o
f 

HI 
(F

ig
. 2

) d
on
 n

ot
 a

ffe
ct

 
th

e 
in

te
rc

ho
ng

eo
bi

lit
y 

of
 th

e 
sp

oo
l, 

no
 li

m
it 

is
 s

pe
ci

fie
d.

 
H

ow
ev

er
, 

th
e 

m
ax

im
um

 is
 a

n 
im

po
rta

nt
 q

ua
lit

y 
ch

ar
- 

ac
te

ris
tic

 a
nd

 i
t 

is
 e

xp
ec

te
d 

th
at

 e
ve

ry
 s

po
ol

 m
an

u-
 

fa
ct

ur
er

 w
ill

 h
ol

d 
H

, w
ith

in
 th

e 
na

rr
ow

es
t l

im
its

 th
at

 h
is 

de
si

gn
 a

nd
 m

an
uf

ac
tu

rin
g 

pr
oc

es
s 

pe
rm

its
. 

A
p

p
e

n
d

ix
 B
 

Th
e 

an
gu

la
r 

di
m

en
si

on
s 

an
d 

to
le

ra
nc

es
 fa

r 
th

e 
w

id
th

 
of

 th
e 

to
ng

ue
s 

in
 th

e 
sp

lin
ed

 s
pi

nd
le

 h
ol

es
 a

re
 in

 a
cc

or
d 

w
ith

 c
ur

re
nt

 p
ra

ct
ic

e 
fo

r 
ne

w
 s

po
ol

s 
an

d 
w

ith
 th

e 
re

- 
qu

ire
m

en
ts

 o
f 

ex
is

tin
g 

co
m

er
os

. 
H

ow
ev

er
, 

th
er

e 
ar

e 
in

 e
xi

st
en

ce
 o

nd
 

us
e 

sp
oo

ls
 o

f 
ol

de
r 

de
si

gn
 w

ith
 

to
ng

ue
s 

sl
ig

ht
ly

 w
id

er
 b

y 
1 '
 to

 2
" 

on
 e

ac
h 

ed
ge

 o
f 

ea
ch

 to
ng

ue
. 

A
p

p
e

n
d

ix
 C

 

C
am

er
a 

sp
in

dl
es

 s
ho

ul
d 

al
lo

w
 fo

r 
a 

ra
di

us
 o

f n
at

 m
or

e 
th

an
 

0.
01

5 
in

. 
(0

.3
8m

m
) 

a
t 

ea
ch

 c
or

ne
r 

of
 

ea
ch

 
to

ng
ue

. 

A
p

p
e

n
d

ix
 D

 

Fo
r 

a 
nu

m
be

r 
of

 y
ea

rs
, 

th
e 

ef
fe

ct
iv

e 
th

ic
kn

es
s 

o
f 

th
e 

4-
sp

lin
ed

 w
eb

s 
w

hi
ch

 e
ng

ag
e 

m
os

t 
ca

m
er

a 
dr

iv
er

s 
(D

im
en

si
on

 N,
 F

ig
. 4

) w
as

 th
e 

st
ac

k 
th

ick
ne

ss
, n

om
in

ol
ly

 
0.

04
0 

in
 (1

.0
2m

m
). 

R
ec

en
tly

, s
po

ol
s 

ha
ve

 b
ee

n 
m

ad
e 

fro
m

 
th

in
ne

r 
m

at
er

ia
ls

 w
hi

ch
 r

eq
ui

re
 

em
bo

ss
in

g 
to

 
m

ai
nt

ai
n 

D
im

en
si

on
 J

, 
(F

ig
. 

4)
 

an
d 

to
 e

na
bl

e 
th

e 
sp

lin
es

 to
 e

ng
ag

e 
th

e 
ca

m
er

a 
dr

iv
er

s,
 s

om
e 

o
f 

w
hi

ch
 

ho
ve

 a
 c

le
ar

an
ce

 a
pp

ro
ac

hi
ng

 0
.0

25
 i

n.
 (

0.
64

m
m

). 

As
 o

ut
lin

ed
 i

n 
3.

9,
 D

im
en

si
on

 N
 (

Fi
g.

 4
) 

is
 n

or
m

ol
ly

 
m

ea
su

re
d 

to
 a
 fl

at
 s

up
po

rt 
ha

vi
ng

 a
 d

ia
m

et
er

 o
f 0

.6
1 

5 
in

. 
(1

5.
62

m
m

). 
M

an
y 

co
m

er
os

 h
av

e 
sp

oo
l 

su
pp

oi
t 

w
as

he
rs

 w
ith

 d
ia

m
et

er
s 

co
ns

id
er

ab
ly

 le
ss

 t
ha

n 
0.

61
 5

 
in

. 
(1

5.
62

m
m

). 
In

 o
rd

er
 t

o 
as

su
re

 p
ro

pe
r 

op
er

ot
io

n 
w

ith
 s
uc
h c

am
er

as
. t

he
 d

im
en

si
on

 fr
om

 th
e 

in
si

de
 o

f t
he

 
4-

sp
lin

ed
 

fla
ng

e 
to

 
th

e 
pl

an
e 

o
f 

a 
fla

t 
su

pp
or

t 
0.

39
5 

in
. 

(1
0.

03
m

m
) 

in
 d

ia
m

et
er

 
ce

nt
er

ed
 o

n 
th

e 
fla

ng
e 

(D
im

en
si

on
 N

h 
Fi

g.
 5

) s
ha

ll 
b

e
 a

t I
ta

d
 0.

02
5 

in
. 

(0
.6

4m
m

). 

P
H

22
.1

07
-N

O
T 

A
P

P
R

O
V

E
D

 

Th
e 

en
lo

rg
ed

 s
ec

tio
n 

fo
r 

D
im

en
si

on
 N

 (
Fi

g.
 4

1 
ill

us
- 

tra
te

s 
on

e 
m

em
od

 o
f 

sh
ap

in
g 

th
e 

sp
lin

es
 i

n 
th

e 
4.

 
sp

lin
ed

 fl
on

ge
 s

o 
th

ey
 w

ill
 e

ng
ag

e 
th

e 
ca

m
er

o 
dr

iv
in

g 
sp

in
dl

e 
w

he
n 

th
e 

flo
ng

e 
th

ic
kn

es
s 

is
 le

ss
 th

an
 0

.0
25

 in
. 

10
.6

4m
m

). 

C
am

er
a 

sp
in

dl
es

 e
ng

ag
in

g 
th

e 
4-

sp
lin

ed
 fl

on
ge

 o
f t

he
 

sp
oo

l s
ho

ul
d 

no
t 

ha
ve

 a
 g

a
p

 g
re

at
er

 t
ha

n 
0.

01
0 

in
. 

(0
.2

5m
m

) 
be

tw
ee

n 
th

e 
bo

tto
m

 o
f 

th
e 

sp
in

dl
e 

dr
iv

in
g 

sp
lin

e 
an

d 
th

e 
to

p 
of

 t
he

 s
pi

nd
le

 s
ho

ul
de

r 
or

 w
as

he
r 

th
ot

 s
up

po
m

 th
e 

sp
oo

l. 

It 
is

 r
ec

om
m

en
de

d 
th

ot
, 

in
 n

ew
ly

 d
es

ig
ne

d 
ca

m
er

as
, 

th
e 

di
om

et
er

 o
f 

th
e 

su
pp

or
tin

g 
sp

in
dl

e 
dw

ul
de

r 
or

 
w

as
he

r 
b

e
 n

ot
 le

ss
 t

ha
n 

0.
50

0 
in

. 
(1

 2.
70

m
m

) 
on

d 
no

 
gr

ea
te

r 
th

an
 0

.6
15

 
in

. 
(1

5.
62

m
m

). 

D
R

IV
ER

 
Ii

l/
--

 

B
PI

N
D

LE
 A

N
D

 
SP

O
O

L 
R

E
L

A
T

IO
N

S
H

IP
S

 

F
ig

. 
5 

P
H

22
.1

07
-N

O
T 

A
P

P
R

O
V

E
D

 


