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up the sheet opposite the various density readings 
of the exposed and proceued sample so as to lo- 
cate the step tablet densities versus the processed 

4.2 The density readings of the exposed and proc- 
erxd sample may now be plotted against the ac- 
tual step tablet densities. 

4.3 For laboratories using graph paper where the 

S 
3 
k sample densities. 5 2 horizontal coordinate is shorter than the vertical 5. Care of thc Modulator ~, ~~ ~ ~ 

~~ 

Lu -- On graph Iheeu where j.1 Step tableu are very delicate, To prerent dam. 
age. it is customary to protect the tablet vith a 
thin. transparent acetate cover. The surface of 
the cover should he inspected from time to time 
to ensure that it is clean and free from abrasion. 
The acetate cover should be renewed when neces 
saw to ensure that the diffuse transmission den. 

coordinate carries 7!/* equal divisions between 
each “step” or log exporure reference. each divi- 
sion represents 0.02 density of the sensitometer 
step tablet and may be used as reference to plot 
the densities of the step tablet against the densi. 
ties of the exposed and processed sample. 

0 
0 

8 
8 

siues of the modulator steps are not affected by 
dirt or abrasion on the cover. 

5.2 While the density of step tableu normally 
changes little over periods ranging up to two 
years. it is suggested that they be checked for den. 
sity from time to time. 

4.4 Where there is no scale on the horizontal co- 
ordinate between each “step” or log exporure 
reference. a scale may be dnwn  to divide the 
space between each reference into 7% equal parts. 
Each part will represent 0.02 density of the sen- 
sitometer step tahler This scale may bc moved 

% 

Appendix 
W e  Appendix is not a part of this SSlPTE Rccommrndcd Practice. but is included for information piirpom only.) 

The graph paper desuibed in this recommended practice 
is in accordance with SXIPTE Recommended Practice 
RI’ 22.1966, Specifying Graph Paper Used in Inter- 
Labontory Exchange of Plotted Sensitometric Data. In 
plotting sample density against actual step tablet density. 
the density scale along the horizontal coordinate is 

equivalent to the log E scale: e.g.. 0.02 density equals 
0.02 log E. Following this procedure. comparisons of 
plotted sensitometric data can be made with the knowl. 
edge that any observed differences cannot be attributed 
to differences in the plotting method. 
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Dm 

Lesend 
- -- x -- - x Curve showing sample densities versus 
modulator densities assumed to have consecutive ideal 
inaemenoofO.lj 

7 . f Curve shoring same sample densities versus 
actual modulator densities for a modulator not meeting 
theailm’on of 9.3 (2) 
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9.9 The  reference specimen shall have a range of 
1.1 

I .2 

diKuse transmission densitim from below 0.06 to 
3.0 orgreater. The purpose of this recommended practice is to 

specify the means to be employed in the calibra. 
tion of densitometers utilized in the measure- 
ment of diffuse transmission densities. 
This practice applies to densitometers utilized 
for the measurement of proceued black-and-white 
photographic films and plates or cast colloidal 
carbon tableu. 

9.4 The  density variation within each step or within 
each specified calibration area shall be 0.01 or 
less. ( G r e  should be exercised in selecting ref- 
erence specimens. They should be free from dirt 
spots and abrasions. The  step or calibration area 
should be large enough to accommodate the larg- 

2. Typea of Denailomelera 

2.1 In general. only those densitorneten which con- 
form to the geometric and spectral conditions 
specified by American Sational Standard Condi- 
tions for Diffuse and Doubly Diffuse Transmission 
hfeasurements (Transmission Density). ANSI 
PH2.19-1976. are capable of giving accurate read. 
ings of American National Standard diffuse trans. 
mission density for all  types of black-and.white 
photographic materials. 

2.2 If a nonconforming densitometer is to be used 
with a given type of photographic material. it 
may be calibrated from reference samples mm- 
pcued of the same material. In this way. any den. 
sitometer may be calibrated to read “American 
National Standard Diffuse Transmirrion Density.” 
Type V (A) or Type P. (A) ,  on any single type of 
photographic material to a degree of accuracy 
commensurate with the stability and reproduci- 
bility of the instrument irxlf. In general. a new 
calibntion must be made to obtain accurate read- 
in@ on a different material when a nonconform- 
ing densitometer is wed. 

9. Rclcrencc Spccimcn 
3.1 .4 reference specimen shall be a calibrated gray 

scale which is stored with special care and used 
at intervals of three months, more or  less. as a 
primary reference against which to control the 
working specimens, (See 4.1.) 

9.2 A drnsitometer conforming to the geometric and 
spectral conditions specified in ANSI PH2.19-1976. 
for either Type V (A) or  P. (A). and measuring in 
American National Standard dithrse transmission 
density, shall be used to calibrate the reference 
specimen. (Calibrated reference specimens are 
sold by manufacturers of densitometers. sensitom. 
eters and hlm.) 

est aperture used for measuring the specimen 
and to allow for normal specimen-positioning 
variations. Good optical density stability is essen- 
tial for reference specimens. In general. this can 
be accomplished by keeping the processed speci- 
men two months or longer under normal Iabora. 
tory lighting and temperatitre conditions before 
calibrating the specimen.) 

3.5 A calibntion chart shall accompiny each refer- 
ence specimen, giving the diffuse transmission 
densities of each step. It shall be noted on the 
calibration chart whether the diffuse transmission 
densities listed are American National Standard 
diffuse visual densities Type V(A) or  American 
National Standard diffuse printing densities Type 
P.(A) (ANSI PH2.19-1976). Each reference spe- 
cimen and corresponding calibration chart shall 
be identified by a code or serial number. The  
chart shall also show the type of film of which the 
reference specimen is made. 

3.6 Each step of each of three reference specimens 
shall then be measured carefully on the labora- 
tory densitometer to be controlled. The  stepby- 
step measurements of one specimen shall .bc com- 
pared to the calibration chart values for that 
specimen, and the deviations. plotted versus the 
calibration chart values. Xfeasuremenu of each 
of the other specimens shall also be compared to 
corresponding calibration values. and the devia. 
tions plotted upon the same chart (Appendix). 
This procedure establishes the correlation among. 
reference specimens. 
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SOCIETY OF MOTION PICTURE AND TELEVISION ENGIA‘EERS 
862 Scaradalc Avenue, Scaradale, .VY 10583,(914)4724606 

RminonofRP15-1970 
Approved 5 February 1982 



Pa
ge

 2
 o

f 3
 p

ag
es

 

3.7
 

T
he

 p
ro

ce
du

re
 i

n 
3.
6 

sh
al

l 
be

 r
ep

ea
te

d 
on

 t
he

 
sa

m
e 

de
ns

ito
m

et
er

 a
t 

th
re

e-
m

on
th

 
in

te
rv

al
. 

If 
th

e 
co

m
ht

io
n 

am
on

g 
re

fa
en

ce
 s

pe
ci

m
en

s 
re

- 
m

ai
ns

 th
e 

sa
m

e.
 i

t c
an

 b
e 

as
su

m
ed

 th
at

 t
he

 s
pe

ci
- 

m
en

s 
ha

ve
 n

o
t 

de
te

rio
ra

te
d.

 
(E

ve
n 

if 
u

x
d

 o
nc

e 
a 

w
ee

k 
fo

r 
ca

lib
ra

tio
n.

 s
ea

so
ne

d 
(s

e 
3.4

 
fm

t-
 

no
te

) 
re

fe
re

nc
e 

sp
ec

im
en

s.
 w

he
n 

pr
op

er
ly

 h
an

- 
de

d.
 m

ig
ht

 b
e 

ap
ec

te
d 

to
 r

em
ai

n 
in

 g
oo
d 

co
n-

 
di

tio
n 

fo
r a

bo
ut

 a
 ye

ar
.) 

3.8
 

If 
th

e 
tr

im
on

th
ly

 c
he

ck
 r

~
e

a
li

 
th

at
 o

ne
 s

pe
ci

m
en

 
no

 l
on

ge
r 

co
rr

el
at

es
 w

ith
 t

he
 o

th
m

 i
t 

sh
al

l 
be
 

di
sc

ar
de

d.
 I

f 
th

e 
tri

m
on

th
ly

 
ch

ec
k 

sh
ow

s 
th

at
 

th
e 

sa
m

pl
es

 h
av

e 
m

ai
nt

ai
ne

d 
th

ei
r 

or
ig

in
al

 C
O

T-
 

re
la

tio
n 

bu
t 

al
l 

th
rc

e 
de

vi
at

io
n 

cu
rv

es
 

ha
ve

 
sh

ift
ed

. 
it

 m
ay

 b
e 

as
su

m
ed

 t
ha

t 
th

e 
in

st
ru

m
en

l 
ca

lib
ra

tio
n 

ha
s 

ch
an

ge
d.

 (
H

ow
ev

er
. i

t i
s r

em
ot

el
y 

po
ss

ib
le

 t
ha

t 
al

l 
re

fe
re

nc
e 

sp
ec

im
en

s 
ha

ve
 d

e-
 

te
ri

or
at

ed
 eq

ua
lly

.) 

4. 
W

or
ki

ng
 S

pe
nh

en
 

4.
1 

A
 w

or
ki

ng
 s

pe
ci

m
en

 s
ha

ll 
be

 a
 c

al
ib

ra
te

d 
gr

ay
 

SQ
IC

 w
hi

ch
 i

s 
us

ed
 f

or
 th

e 
ro

ut
in

e 
ca

lib
ra

tio
n 

of
 

de
ns

ito
m

et
en

 a
nd

 m
ea

su
re

d 
fo

r 
co

rr
ec

t 
de

ns
ity

 
ag

ai
ns

t 
th

e 
re

fe
re

nc
e 

sp
ca

m
en

s 
at

 
in

te
rv

al
s 

of
 

th
re

e 
m

on
th

s.
 m
or
e 

or
 le

u.
 

4.
2 

Fo
r 

ro
ut

in
e 

ch
ec

ki
ng

 o
f 

th
e 

de
ns

ito
m

et
er

. 
it

 i
s 

no
t a

dv
is

ab
le

 to
 u

se
 t

he
 re

fe
re

nc
e 

sp
ea

kn
en

s.
 F

or
 

th
is

 p
ur

po
se

. w
or

ki
ng

 s
pe

ci
m

en
s o

f 
th

e 
sa

m
e 

m
a-

 
te

ria
l 

sh
al

l 
be

 u
se

d 
on

ce
 t
he
y 

ha
ve

 b
cc

n 
re

la
te

d 
di

re
ct

ly
 o

r 
in

di
re

ct
ly

 t
o

- t
he

 r
ef

er
en

ce
 s

pe
ci

m
en

s.
 

4.
3 

Th
e 

w
or

ki
ng

 s
pe

a'
m

en
 c

an
 b

e 
di

re
ct

ly
 r

el
at

ed
 t
o 

th
e 

re
fe

re
nc

e 
sp

ec
im

en
s b

y 
de

vi
at

in
g 

in
it

ia
l a

ve
r-

 
ag

e 
of

 r
ep

lic
at

e 
re

ad
in

g 
of

 t
he

 w
or

ki
ng

 s
pe

ci
m

en
 

fr
om

 t
ho

se
 o

f 
a 

re
fe

re
nc

e 
sp

ec
im

en
 c

al
ib

ra
tio

n 
cu

rv
e 
(3
.6
).
 Th

es
e d

ev
ia

tio
ns

. w
he

n 
pl

ot
te

d.
 s

ha
ll 

co
ns

tit
ut

e 
a 

w
or

ki
ng

 s
pe

ci
m

en
 c

al
ib

ra
tio

n 
cu

rv
e.

 
T

he
 to

le
ra

nc
es

 s
ho

w
n 

in
 5

.2
 s

ha
ll 

ap
pl

y 
to

 t
he

 
st

ep
 v

al
ue

s 
as

si
gn

ed
 to

 t
he

 w
or

ki
ng

 s
pe

ci
m

en
. 

4.
4 

Th
e 

fo
llo

w
in

g 
al

te
rn

at
e 

te
ch

ni
qu

e 
m

ay
 b

e 
us

ed
 

in
 p

la
cc

 o
f 

th
at

 o
ut

lin
ed

 i
n 

4.
3:

 a
 w

or
ki

ng
 s

pe
d-

 
m

en
 m

ay
 b

e 
se

le
ct

ed
 a

nd
 t

he
 s

te
p 

de
ns

iti
es

 r
ea

d 
on

 a
 d

en
si

to
m

ct
er

 w
hi

ch
 h

as
 b

ee
n 

nm
ly

 c
al

i- 
br

at
ed

 
by

 
m

ea
ns

 o
f 

th
e 

re
fe

re
nc

e 
sp

ec
im

en
s.

 
W

he
n 

th
is

 
w

or
ki

ng
 

sp
ec

im
en

 i
s 

su
bs

eq
ue

nt
ly

 
us

ed
 t

o
 c

he
ck

 d
en

si
to

m
et

er
 c

al
ib

ra
tio

n.
 

th
e 

in
- 

st
ru

m
en

t 
sh

al
l 

du
pl

ic
at

e 
th

e 
or

ig
in

al
 r

ea
di

ng
 

w
ith

in
 a

 t
ol

er
an

ce
 o

f 
-c

 0
.0

1 
fr

om
 d

en
si

ty
 0

.0
0 

to
 

2.
0 

an
d 

w
ith

in
 -

c 
0.

02
 a

bo
ve

 a
 d

en
si

ty
 o

f 
2.

0.
 

(T
he

se
 

to
le

ra
nc

es
 a

pp
ly

 t
o

 
el

ec
tro

ni
c 

ph
ys

ic
al

 
de

ns
ito

ni
et

cn
 s

uc
h 

as
 t

he
 W

es
- 

or
 E

as
un

an
 

El
ec

tro
ni

c 
de

ns
ito

m
et

er
. O

th
er

 d
cn

si
to

m
ct

cn
 m

ay
 

q
u

ir
e

 w
id

er
 t

ol
er

an
ce

s.
 s
ct
 n

ot
e 

af
te

r 5
.2

.) 
If

 
th

is
 t

ol
er

an
ce

 h
 a

cc
ed

ed
 i

n 
th

e 
sa

m
e 

di
re

ct
io

n 
by

 t
hr
ee
 su

cc
es

si
ve

 s
te

p 
in

 o
ne

 c
al

ib
ra

tio
n 

ch
ec

k 

(r
, 5 

R
PI

J-
19

82
 

or
 b

y 
on

e 
st

ep
 o

n
 t
hm

 
su

cc
eu

ir
e 

ca
lib

ra
tio

n 
ch

ec
ks

, 
th

e 
in

st
ru

m
en

t 
sh

al
l 

be
 e

va
lu

at
ed

 w
ith

 
re

fe
re

nc
e 

sp
ec

im
en

s.
 If

 t
hi

s 
es

al
ua

tio
n 

sh
ow

s t
he

 
in

st
ru

m
en

t 
to

 b
e 

in
 c

al
ib

ra
tio

n,
 t

he
 n

ew
 d

en
si

ty
 

va
lu

es
 sh

al
l b

e 
as

si
gn

ed
 to

 t
he

 w
or

ki
ng

 s
pe

ci
m

en
. 

or
 t

he
 w

or
ki

ng
 s
pe
ci
me
n 

sh
al

l 
be

 r
ep

la
ce

d 
by

 a
 

ne
w

 o
ne

. I
f. 

ho
w

eu
er

. t
he

 re
fe

re
nc

e 
sp

ec
im

en
 c

on
- 

fir
m

s t
ha

t 
th

e 
in

st
ru

m
en

t i
s 

ou
t 

of
 c

al
ib

ra
tio

n,
 i

t 
sh

al
l b
e 

re
ca

lib
nt

ed
. a

s 
in

 S
ec

tio
n 

5.
 

5.
 

D
en

si
lo

m
et

er
 C

al
ib

ra
tio

n 

5.
1 

Th
e 

re
fe

re
nc

e 
sp

ec
im

en
 s

ha
ll 

be
 p

la
ce

d 
in

 t
he

 
de

ns
ito

m
et

er
 t

o 
be
 c

al
ib

ra
te

d 
in

 t
he

 m
an

ne
r 
sp

e-
 

ci
fie

d 
in

 A
N

SI
 P
H2
.1
9-
19
16
; i

.e.
. 

th
e 

em
ul

si
on

 
si

de
 o

f 
th

e 
re

fe
re

nc
e 

sp
ec

im
en

 s
ha

ll 
fa

ce
 t

he
 r

e-
 

ce
iv

er
, e

xc
ep

t 
th

at
 if

 t
he

 in
ci

de
nt

 ra
di

at
io

n 
is

 d
if

- 
fu

se
, t

he
 e

m
ul

si
on

 s
id

e 
of

 th
e 

sp
ec

im
en

 s
ha

ll 
fa

ce
 

th
e 

di
fT

us
er

. 
(R

ef
er

en
ce

 
sp

ec
im

en
s 

sh
ou

ld
 

be
 

ha
ni

lle
d 

w
ith

 c
u

e
 to

 p
re

ve
nt

 d
en

si
ty

 c
ha

ng
er

 r
e-

 
su

lti
ng

 fr
om

 ab
ra

si
on

s.
 fi

ng
cr

pr
in

ts
 o

r f
or

ei
gn

 m
a-

 
te

ria
ls

 su
ch

 a
s g

re
as

e o
r f

tl
m

de
an

in
g 

co
m

po
un

ds
.) 

5.
2 

T
he

 v
al

ue
s 

of
 d

if
fu

se
 tr

an
sm

is
si

on
 d

en
si

ty
 o

f 
th

e 
ty

pe
 d

es
ire

d 
in

di
ca

te
d 

by
 t

he
 d

en
si

to
m

et
er

 u
nd

er
 

te
st

 s
ha

ll 
ag

re
e 

w
ith

 t
he

 \
sl

ue
s 

sh
ow

n 
on

 t
he

 
ca

lib
ra

tio
n 

ch
an

 
ac

co
m

pa
ny

in
g 

th
e 

re
fe

re
nc

e 
sp

ec
im

en
. F

or
 m

ut
in

e 
se

ns
ito

m
et

ric
 a

pp
lic

at
io

ns
, 

to
le

ra
nc

es
 m

ay
 b

e a
llo

w
ed

 as
 fo

llo
w

s:
 

D
en

si
fy

 
T

ol
er

an
ce

 
0.

0 
10

 1
.0 

-c
 0

.0
1 

1.
0 

to
 2

.0
 

f
 0.

01
5.

 
2.

0 
to

 3
.0

 
-c

 0
.0

2 
3.
0 

to
 4

.0
 

2
 0.
03
 

Ea
ch

 i
n

d
id

u
al

 d
en

si
to

m
et

er
 w

ill
 v

ar
y 

ab
ou

t 
its

 
bi

as
 le

ve
l. 

T
he

 a
m

ou
nt

 o
f 

\a
ri

at
io

n 
w

ill
 d

ep
en

d 
up

on
 t

he
 t

yp
e 

an
d 

co
nd

iti
on

 o
f 

di
e 

in
st

ru
m

en
t. 

Pr
ec

is
io

n 
or

 re
pe

at
ab

ili
ty

 o
f 

in
di

vi
du

al
 d

en
si

to
m

- 
et

en
 w

ill
 d

et
er

m
in

e 
th

e 
ne

ed
 f

or
 a

nd
 d

eg
rm

 o
f 

re
pl

ic
at

io
n 

of
 m

ea
su

re
m

en
ts

. 

5.
3 

A
 d

en
si

to
m

ct
er

 w
hi

ch
 g

iv
es

 m
ea

su
re

d 
va

lu
es

 w
ith

 
th

e 
re

fe
re

nc
e 

sp
ec

im
en

 in
 a

c
n

s 
of

 th
e 

to
le

ra
nc

e 
in

 5
.2

 s
ha

ll 
be

 t
ak

en
 o

ut
 o

f 
se

rv
ic

e 
fo

r 
re

pa
ir

 o
r 

ad
ju

st
m

en
t. 

A
lte

rn
at

iv
el

y.
 a

 c
on

ec
tio

n 
ta

bl
e 

or
 

ch
ar

t m
ay

 b
e 

ut
ili

ze
d 

to
 p

er
m

it 
ad

ju
st

m
en

t o
f t

he
 

m
ea

su
re

d 
va

lu
es

 in
 a

cc
or

da
nc

e 
w

ith
 t

he
 c

al
ib

ra
- 

tio
n 

ch
ar

t. 

5.
4 

If
 t

he
 d

en
si

to
m

et
er

 u
nd

er
 t

es
t 

is
 o

f 
th

e 
no

nc
om

 
fo

rm
in

g 
ty

pe
. 

im
 
'c
op
e 

m
ay

 
be

 
ev

al
ua

te
d 

by
 

m
ea

su
rin

g 
sa

m
pl

es
 w

hi
ch

 v
ar

y 
in

 x
at

tc
n'

ng
 p

ow
er

 
an

d 
sp

ec
ua

l 
se

le
ct

iv
ity

 a
nd

 c
om

pa
rin

g 
th

nc
 r

e-
 

su
lts

 w
ith

 th
os

e 
ob

ta
in

ed
 b

y 
th

e 
st

an
da

rd
 m

et
ho

d 

R
P1

3-
19

82
 

Pa
ge

 3 
of

 3
 p

ag
er

 

A
pp

en
di

x 
(T

he
 A

pp
en

di
x 

L
 n

ot
 a

 p
an

 0
1 

th
is

 S
M

PT
E

 R
ec

om
m

en
de

d 
Pr

ac
iic

e.
 b

u
t 

is 
in

cl
ud

ed
 f

or
 i

nl
or

m
al

io
n 

pu
Ip

W
U

 o
nl

y.
) 

I
I

I
I

I
I

 
I

I
I

I
I

 
SP

EC
IM

EN
 3

2 
- 0

 
-- 

SP
EC

IM
EN

 3
3

- 
A
 

re
fe

re
nc

e 
sp

ec
lm

en
s 

I 
S

P
E

C
IM

E
N

 3
4

- 
-- 

_
. 

C
or

re
la

tio
n 

gr
ap

h 
fo

r 

z
 

0
 

i=+
 4 >
+

 
:+ 

S
P

E
C

IM
E

N
 D

E
N

S
IT

Y
 

Am
& 

N
at

lo
na

l S
u

n
d

u
d

 D
iff

na
e 

V
h

d
 D

rm
hy

 V
al

ue
 

(f
ro

m
rc

fu
ep

ec
rp

ec
im

m
sl

li
b

d
oo

ch
u

t)
 



sM
PT

,f 
RE

CO
M

M
EN

D
ED

 P
R

A
C

TI
C

E
 

St
pp

 O
p

ti
d

 R
ed

uc
tio

n 
Pr

in
tin

g 
of

 3
5
m
m
 Im

ag
es

 
to

 l&
m

m
 P

ri
nt

s a
nd

 D
up

lic
ct

e N
eg

at
iw

s 

RP
 6

5-
19

82
 

1.
 

sc
op

e T
hi

s p
ra

ct
ic

e 
sp

ec
ifi

es
 th

e 
di

m
en

si
on

s o
f t

he
 m

in
i- 

m
um

 p
ic

tu
re

 
ar

ea
 o

n 
lb

m
m

 f
ilm

 m
ad

e 
fro

m
 

35
-m

m
 im

ag
es

 b
y 

st
ep

 r
ed

uc
tio

n 
pr

in
tin

g.
 

2. 
O

bj
ec

tiv
es

 

2.
1 

T
hi

s 
pr

ac
tic

e 
sp

ec
ifi

es
 t

he
 m

ax
im

um
 r

ed
uc

tio
n 

ra
tio

 in
 s

te
p 

op
tic

al
 p

ri
nt

in
g 

ne
ce

ss
ar

y 
to

 p
ro

vi
de

 
th

e 
m

in
im

um
 i

m
ag

e 
ar

ea
 a

s s
pe

ci
fie

d 
in

 A
m

er
ic

an
 

N
at

io
na

l a
nd

 In
te

rn
at

io
na

l S
ta

nd
ar

ds
. 

2.2
 

T
he

 sp
ec

ifi
ed

 d
im

en
si

on
s 

ap
pl

y 
to

 th
e 

im
ag

e 
ar

ea
 

on
ly

. 
ta

ki
ng

 i
nt

o 
ac

co
un

t 
th

at
 p

ri
nt

er
 a

pe
rt

ur
es

 
m

ay
 b

e 
re

du
ce

d 
to

 a
vo

id
 s

w
ay

 l
ig

ht
 f

ro
m

 d
ea

r 
fr

am
el

in
es

 o
r 

in
cr

ea
se

d 
to

 p
ro

vi
de

 d
ar

k 
su

rr
ou

nd
 

ab
ou

t p
ri

nt
s o
r 

ce
rt

ai
n 

in
te

rm
ed

ia
te

s.
 

3.
 

D
im

en
si

on
s 

3.
1 

T
he

 h
ei

gh
t a

nd
 w

id
th

 o
f 

th
e 

35
-m

m
 n

eg
at

iv
e 

an
d 

po
si

tiv
e 

im
ag

e 
ar

e 
es

ta
bl

is
he

d 
by

 A
m

er
ic

an
 N

a-
 

tio
na

l 
St

an
da

rd
 D

im
en

si
on

s 
of 

35
.m

m
 

hl
ot

io
n-

 
Pi

ct
ur

e 
C

am
er

a 
A

pe
rt

ur
e 

Im
ag

es
. A

N
SI

 P
H

22
.5

P 
19

74
 (

R
19

81
). 

Th
e 

si
ze

 o
f 

th
e 

po
si

tiv
e 

im
ag

e 
is

 
al

so
 c

on
tro

lle
d 

by
 P

H
22

.5
9 

be
ca

us
e 

al
l 

th
e 

ne
ga

- 
tiv

e 
ar

ea
 is

 u
se

d 
w

he
n 

pr
in

ts
 a

re
 d

er
iv

ed
 a

s s
pe

ci
- 

fie
d 

by
 A

m
er

ic
an

 N
at

io
na

l 
St

an
da

rd
 D

im
en

si
on

s 
of

 E
xp

os
ed

 A
re

as
 f

or
 P

ic
tu

re
 a

nd
 P

ho
to

gr
ap

hi
c 

So
un

d 
on

 3
5-

m
m

 M
ot

io
n-

Pi
ct

ur
e 

Pr
in

ts
 M

ad
e 

on
 

C
on

tin
uo

us
 C

on
ta

ct
 

Pr
in

te
rs

. 
A

N
SI

 P
H

!2
Z.

l1
1-

 
19

82
. 

3.
2 

Fo
r 

th
e 

pr
od

uc
tio

n 
of

 
Ib

m
m

 p
os

iti
ve

 p
ri

nt
s 
or
 

in
te

rm
ed

ia
te

s 
fr

om
 i

m
ag

es
 w

ith
 c

le
ar

 
(lo

w
 d

en
- 

si
ty

) 
su

rr
ou

nd
, 

th
e 

fo
llo

w
in

g 
di

m
en

si
on

s 
ar

e 
re

co
m

m
en

de
d:

 

3.
2.

1 
T

he
 m

in
im

um
 h

ei
gh

t 
of

 t
he

 3
5-

m
m

 im
ag

e 
to

 b
e 

pr
in

te
d 

sh
al

l b
e 

15
.9

5 
m

m
 (

0.
62

8 
in

).
 

3.
2.

2 
T

he
 m

in
im

um
 w

id
th

 o
f 

th
e 

35
m

m
 im

ag
e 

to
 b

e 
pr

in
te

d 
sh

al
l 

be
 2

1.
90

 m
m

 (
0.

86
2 

in
).

 

Pa
ge
 I
 o
f 2
 p

og
cs

 

im
ag

e 
ar

ea
 a

nd
 to

 th
e 

m
ax

im
um

 r
ed

uc
tio

n 
ra

tio
 

(s
ee

 N
ot

e 
2)

. 

3.
2.

4 
T

he
 m

ax
im

um
 r

ed
uc

tio
n 

ra
tio

 f
or

 s
te

p 
op

tic
al

 
pr

in
tin

g 
is

 2
.1

5:
l. 

3.3
 

Fo
r 

th
e 

pr
od

uc
tio

n 
of

 I
bm

m
 d

up
lic

at
e 

ne
ga

tiv
es

 
or

 i
nt

er
ni

ed
ia

te
s 

fr
om

 i
m

ag
es

 w
ith

 
da

rk
 

(h
ig

h 
de

ns
ity

) 
su

rr
ou

nd
, 

th
e 

fo
llo

w
in

g 
di

m
en

si
on

s 
ar

e 
re

co
m

m
en

de
d:

 

3.
3.

1 
T

he
 m

in
im

um
 h

ei
gh

t 
of

 th
e 

35
.m

m
 i

m
ag

e 
to

 b
e 

pr
in

te
d 

sh
al

l 
be

 1
6.

00
 m

m
 (
0.
63
0 

in
).

 

3.3
.2 

T
he

 m
in

im
um

 w
id

th
 o

f t
he

 3
Sm

m
 im

ag
e 

to
 b

e 
pr

in
te

d 
sh

al
l b

e 
21

.9
5 

m
m

 (
0.

86
4 

in
).

 

3.
3.

3 
T

he
 s

iz
e 

an
d 

lo
el

io
n 

of
 t

he
 r

ed
uc

al
 

1b
m

m
 

du
pl

ic
at

e 
ne

ga
tiv

e 
im

ag
e 

w
ill

 b
e 

in
 a

cc
or

da
nc

e 
w

ith
 A

m
er

ic
an

 N
at

io
na

l 
St

an
da

rd
 D

im
en

si
on

s 
of

 
lb

m
m

 
hl

ot
io

nP
ic

tu
re

 
C

am
er

a 
A

pe
rt

ur
e 

Im
ag

e.
 A

N
SI

 P
H

!2
Z.

7-
19

76
. e

xc
ep

t t
ha

t 
a 

B
 m

in
- 

im
um

 v
al

ue
 o
f 

7.
42

 m
m

 
(0

.2
92

 i
n)

 i
s 

ad
op

te
d 

to
 c

on
fo

rm
 to

 I
nt

er
na

tio
na

l 
St

ai
id

ar
ds

. 

3.
3.

4 
T

he
 m

ax
im

um
 r

ed
uc

tio
n 

ra
tio

 f
or

 s
te

p 
op

tic
al

 
pr

in
tin

g 
is

 2
.1

5:
l. 

So
te

s:
 

I. 
M

et
ric

 d
im

en
si

on
s 

ar
e 

pr
im

ar
y 

in
 th

is
 re

co
m

m
en

de
d 

pr
ac

tic
e.

 

2. 
W

he
n 

pr
in

tin
g 

re
du

ce
d 

Ib
m

m
 p

os
iti

ve
 i

m
ag

es
 a

c-
 

co
rd

in
g 

to
 S

ec
tio

n 
3.

2.
 i

t 
is

 in
te

nd
ed

 t
ha

t 
no

 t
ra

ns
pa

re
nt

 
fr

am
el

in
e 

be
 p

ro
du

ce
d.

 T
he

 u
su

al
 p

ra
ct

ic
e 

is
 t

o 
ov

er
la

p 
th

e 
pr

in
te

d 
ar

ea
 b

y 
in

cr
ea

si
ng

 t
he

 h
ei

gh
t 

of
 t

he
 I

bi
nm

 
pr

in
tin

g 
ap

er
tu

re
, I

t 
is

 a
ls

o 
ac

ce
pt

ab
le

 t
o 

bu
tt

 a
dj

oi
ni

ng
 

ar
ea

s. W
he

n 
pr

in
tin

g 
re

du
ce

d 
16

m
m

 d
up

lic
at

e 
ne

ga
tiv

e 
im

ag
es

 a
cc

or
di

ng
 t

o 
Se

ct
io

n 
3.

3,
 i

t 
is

 i
nt

en
de

d 
th

at
 t

he
 

fr
am

el
in

e 
be

 t
ra

ns
pa

re
nt

 a
nd

 th
at

 t
he

 im
ag

e 
ar

ea
 p

ri
nt

ed
 

co
nf

or
m

 t
o 

In
te

rn
at

io
na

l 
St

an
da

rd
s.

 T
he

re
fo

re
 a

 1
6m

m
 

pr
in

tin
g 

ap
er

tu
re

 m
ay

 b
e 

w
d
 w

ith
 a

 h
ei

gh
t 

of
 7

.4
2 

m
m

 
(0

.2
92

 i
n)

 s
lig

ht
ly

 c
ro

pp
in

g 
th

e 
he

ig
ht

 o
f 

th
e 

im
ag

e 
pr

o.
 

ie
ct

ed
 t

ow
ar

d 
th

e 
l6

m
m

 a
pe

rt
ur

e.
 

3.
2.

3 
T

he
 s

iz
e 

an
d 

lo
ca

tio
n 

of
 t

he
 r

ed
uc

ed
 

16
.m

m
 

im
ag

e 
an

d 
su

no
un

d 
w

ill
 b
e 

in
 a

cc
or

da
nc

e 
w

it
h 

A
m

er
ic

an
 

N
at

io
na

l 
St

an
da

rd
 

of
 

Pr
in

te
d 

A
re

as
 f

or
 I

bm
m

 P
ic

tu
re

 a
nd

 S
ou

nd
 

C
on

ta
ct

 P
ri

nt
in

g,
 A

X
SI

 P
H

27
.4

8-
19

76
, 

ex
ce

pt
 

th
at

 a
 B
 m

in
im

um
 v

al
ue

 o
f 

7.
44

 m
m

 (
0.

29
2 

in
) 

is
 a

do
pt

ed
 to

 c
on

fo
rm

 t
o 

th
e 

sp
ec

ifi
ed

 m
in

im
um

 

3.
 I

f 
m

an
s 

ar
e 

pr
ov

id
ed

 t
o

 r
ou

nd
 t

he
 c

om
en

 o
f 

th
e 

16
m

m
 im

ag
e.

 t
he

 r
ad

iu
s 

of
 t

he
 c

om
er

 s
ha

ll 
no

t 
ex

ce
ed

 
0.

51
 m

m
 (

o.
02

0 
in

).
 

4. 
T

he
 c

en
te

r 
of

 
th

e 
re

du
ce

d 
Ib

m
m

 i
m

ag
e 

no
rm

al
ly

 
sh

al
l 

co
in

ci
de

 u
.it

h 
th

e 
ce

nt
er

 o
f 

th
e 

35
-m

m
 im

ag
e 

fr
om

 
w

hi
ch

 i
t 

w
as

 p
ri

nt
ed

 w
ith

in
 2

 0
.0

5 
m

m
 (

0.
00

2 
in

).
 

C
op

ri
gh

t @
 19

82
 b

y 
th

e 
SO

C
IE

TY
 O

F 
M

O
T

lO
h'

 P
IC

T
U

R
E

 A
N

D
 T

E
LE

V
IS

I0
.V

 E
h'

G
IN

E€
RS

 
86
2 S

ca
nd

al
e A

ve
nu

e,
 S

co
rs

du
le

, N
Y 
10
18
3,
(9
1i
)i
72
46
06
 

R
ev

is
io

n 
of

 R
P6

5-
19

76
 

A
pp

ro
ve

d5
 F

cb
w

ry
 19

82
 

Po
gr

 2
 of

 2
 p

og
es

 
R

P
 65
-1
98
2 

A
pp

en
di

x 
IT

h
e 

A
pp

cn
di

x 
is

 n
ot

 a
 p

an
 of
 t

hi
s S

Il
P

T
E

 R
cr

om
m

cn
de

d 
Pr

ac
tic

e.
 b

u
t 

is 
in

cl
ud

d 
fo

r 
in

fo
rm

at
io

n 
p

u
rp

se
 o

nl
y.

) 

In
 co

nt
in

uo
us

 o
pt

ic
al

 re
du

ct
io

n 
pr

in
tin

g.
 t

he
 re

du
ct

io
n 

ra
tio

 is
 d

et
er

m
in

ed
 b

! 
th

e 
ra

tio
 o

f f
ou

r t
im

es
 t

he
 p

er
fo

m
. 

tio
n 

pi
tc

h 
of

 t
he

 3
5-

m
m

 fi
lm

 s
ou

rc
e 

to
 o

ne
 ti

m
es

 t
he

 p
er
. 

fo
ra

tio
n 

pi
tc

h 
of

 t
he

 I
bm

m
 p

ri
nt

 m
at

er
ia

l. 
T

he
 fn

llo
vi

ng
 

ta
bl

e 
co

m
pa

re
s 

im
ag

e 
di

m
cn

si
on

r 
in

 s
te

p 
op

tic
al

 a
nd

 
co

nt
in

uo
us

 o
pt

ic
al

 p
rin

tin
g:

 

M
in

im
um

 3
5-

m
m

 Im
ag

e 
Im

ag
e P

ro
je

ct
ed

 
to

 b
e 

R
ep

ro
du

ce
d 

to
w

ar
d 

16
 m

m
 

H
ei

gh
t 

W
id

th
 

H
ei

gh
t 

W
id

th
 

ST
EP

 P
R

lS
T

E
R

 
2.

15
:l 

Po
si

tiv
e 

15
.9

5 m
m

 
21

.9
0m

m
 

7.
42

 m
m

 
10

.1
9m

m
 

0.
62

8 
in

 
0.

86
2 

in
 

0.
29

2 
in

 
0.

40
1 

in
 

Sc
ga

tiv
e 

16
.0

0 m
m

 
21

.9
5m

m
 

7.4
4 

m
m

 
10

.2
1 

m
m

 
0.

63
0 

in
 

0.
86
4 

in
 

0.
29

3 
in

 
0.

10
2 

in
 

co
sr

~s
u

ou
s PR

IS
T

E
R

 
2.

49
:l 

Po
si

tiv
e 

16
.0

0m
m

 
21

.9
0m

m
 

6.
43

 m
m

 
8.8

0 
m

m
 

0.
63

0 
in

 
0.

86
2 

in
 

0.
25

3 
in

 
0.

34
6 

in
 

K
cg

at
ire

 
16

.0
0 m

m
 

21
.9

5m
m

 
6.

43
m

m
 

8.
82

 m
m

 
0.

63
0 

in
 

0
.W

 in
 

0.
25

3 
in

 
0.

34
7 

in
 

N
ot

e 
th

at
 i

n 
co

nt
in

uo
us

 p
rin

tin
g.

 t
he

 p
ic

tu
re

 m
at

er
ia

l 
fr

om
 S

ty
le

 A
 o
r 

St
yl

e 
B 

nc
pt

iv
es

. 
as

 s
pe

ci
fie

d 
in

 A
N

SI
 

PH
22

.5
9-

19
74

. d
oe

s 
no

t 
fil

l 
th

e 
no

rm
al

 
16

.m
m

 p
ro

je
ct

or
 

ap
er

tu
re

 a
s 

de
fin

ed
 i

n 
A

m
er

ic
an

 S
at

io
na

l 
St

an
da

rd
 D

i- 
m

en
si

on
s 

of
 

Pr
oj

ec
ta

bl
e 

Im
ge

 A
re

a 
on

 l
bm

m
 .\

lo
tio

n-
 

Pi
ct

ur
e 

Fi
lm

. .
A

SS
1 

PH
22

.8
-1

98
1.

 .A 
35

m
m

 in
te

rm
ed

ia
te

 

m
ad

e 
fr

om
 d

ie
 F

-m
m

 St
yl

e .
A 
or
 S

t)l
e 

B 
or

ig
in

al
 w

ith
 a

 1
6 

pe
rc

en
t e

nl
ar

ge
m

en
t w

ill
 p

ro
du

ce
 a

 1
6.

m
m

 p
ri

nt
 a

t 2
.4

9:
 I 

re
du

ct
io

n.
 

w
hi

ch
 w

ill
 f

ill
 a

 
Ib

m
m

 p
ro

je
ct

or
 a

pe
nu

re
 

sa
tis

fa
ct

or
ily

. 
A

lso
 n

ot
e 

th
at

 a
 3

5-
m

m
 o

rig
in

al
 w

ith
 a

 
St

yl
e 

C
 i

m
ag

e 
ar

ea
 w

ill
 b

e 
sa

tis
fa

ct
or

y 
fo

r 
di

re
ct

 2
.4

9:
l 

re
du

ct
io

n.
 



N
P

E
 R

EC
O

M
M

EN
D

ED
 P

R
A

C
TI

C
E

 
R

P 
66

-1
98

2 

step
 o

pt
ha

1 E
nl

ar
ge

m
en

t P
ri

nt
in

g 
of 

35
m

m
 Im

ug
o 

fr
om

 1
6-

m
m

 Im
ag

o 

Pa
ge

 2
 o
f 2

 $
u

p
 

M
in

im
um

 l
bm

m
 Im

ag
e 

to
 b

e 
R

ep
ro

du
ce

d 
H

ei
eh

t 
W

id
th

 

R
P

 66
19

82
 

Im
ag

e 
Pr

oj
ec

te
d 

to
w

ar
d 

15
 m

m
 

H
ci

ah
t 

W
id

th
 

ST
E

P 
PR

IN
T

E
R

 
7.4

2 
m

m
 

10
.0

7 m
m

 
16

.1
8m

m
 

21
.9

5 m
m

 
2.
18
:l
 

02
92

 in
 

0.3
%

 i
n 

0.
63

7 
in

 
0.

86
4 

in
 
-
 

C
O

N
T

IN
U

O
U

S 
PR

IN
T

E
R

 
7.

42
m

m
 

10
.0

7 
m

m
 

18
.5

5 
m

m
 

25
.1

8m
m

 
2

5
0

 I 
0.2

97
. i

n 
0.

39
6 

in
 

0.
73

0 
in

 
0.

99
1 

in
 

I. 
Sc

op
e T

hi
s p

ra
ct

ic
e s

px
if

ic
s t

he
 d

im
en

si
on

s o
f 

th
e 

m
in

i-
 

m
um

 p
ic

tu
re

 a
re

a 
of 

a 
lb

m
m

 im
ag

e 
us

ed
 t

o 
p

r
~

 
d

u
e

 an
 o

pt
ic

al
ly

 e
nl

ar
ge

d 
35

-m
m

 n
on

an
am

or
ph

ic
 

st
ep

 p
ri

nt
ed

 im
ag

e.
 

2. 
O

bj
ec

ti
w

r 

2.1
 

T
h

b
 p

ra
ct

ic
e 

sp
ec

ifi
cs

 th
e 

m
in

im
um

 e
nl

ar
ge

m
en

t 
ra

tio
 in

 s
te

p 
op

tic
al

 p
ri

nt
in

g 
ne

ce
ss

ar
y 

to
 p

ro
vi

de
 

th
e 

m
in

im
um

 3
5-

m
m

 im
ag

e 
ar

ea
 a

s 
sp

ec
ifi

ed
 in

 
A

m
er

ic
an

 N
at

io
na

l 
an

d 
ln

te
m

at
io

na
l S

ta
nd

ar
ds

. 

2.
2 

T
he

 sp
ec

ifi
ed

 di
m

en
si

on
s a

pp
ly

 to
 t

he
 im

ag
e 

a
m

 
on

ly
, 

ta
ki

ng
 in

to
 a

cc
ou

nt
 t

ha
t 

pr
in

te
r 

ap
er

tu
re

s 
m

ay
 b

e 
re

du
ce

d 
to

 a
vo

id
 s

w
ay

 l
ig

ht
 f

ro
m

 d
ea
r 

fr
am

el
in

a 
or

 in
cr

ea
se

d 
to

 p
ro

vi
de

 d
ar

k 
su

rr
ou

nd
 

ab
ou

t 
p

ri
n

u
 o

r 
ce

na
in

 in
te

rm
ed

ia
te

s.
 

3.
 

D
im

en
si

on
s 

3.
1 

T
he

 si
ze

 a
nd

 lo
ca

tio
n 

of
 t

he
 l

bm
m

 c
am

m
 im

ag
e 

ir 
sp

ec
ifi

ed
 in

 A
m

er
ic

an
 S

at
io

na
l 

S
ta

nd
ar

d 
D

i- 
m

en
si

on
s o

f 
16

m
m

 h
fo

tio
n-

Pi
ct

ur
e 

C
am

er
a 

A
pm

- 
lu

re
 I

m
ag

e.
 A

N
SI

 P
H

22
.7

-1
97

6.
 e

xc
ep

t 
th

at
 a

 B
 

m
in

im
um

 v
al

ue
 of

 7
.42

 m
m

 (
0.

29
2 

in
) 

b
 ad

op
te

d 
to

 c
on

fo
rm

 t
o 

ln
tc

m
at

io
na

l 
St

an
da

rd
s.

 

Pa
ge

 I
 o
f 2

 p
ag

es
 

3.
2 

Fo
r 

th
e 

pr
od

uc
tio

n 
of

 en
la

rg
ed

 1
5-

m
m

 po
si

tiv
e o

r 
ne

ga
tiv

e 
pr

in
ts

 o
r i

nt
er

m
ed

ia
te

s 
fr

om
 im

ag
es

 w
ith

 
cl

ea
r 

(lo
w

 d
en

si
ty

) 
or

 d
ar

k 
(h

ig
h 

de
ns

ity
) 

su
r-

 
ro

un
d,

 
th

e 
fo

llo
w

in
g 

di
m

en
si

on
s 

ar
c 

m
om

- 
m

en
de

d:
 

3.
2.

1 
T

he
 m

in
im

um
 h

ei
gh

t 
of

 
th

e 
1b

m
m

 c
am

er
a 

im
ag

e 
to

 b
e 

pr
in

te
d 

sh
al

l b
e 

7.4
2 

m
m

 (
02

92
 in

).
 

34
.2
 T

he
m

in
im

um
 w

id
th

of
th

e 
16

m
m

 ca
m

cr
a 

im
ag

e 
to

 b
e 

pr
in

te
d 

ha
ll

 b
e 

10
.0

7 m
m

 (
0.

3%
 i

n)
. 

3.2
.3 

T
he

 si
ze

 a
nd

 l
oc

at
io

n 
of

 t
he

 e
nl

ar
ge

d 
35

-m
m

 
im

ag
e 

w
ill

 b
e 

in
 a

cc
or

da
nc

e 
w

ith
 A

m
rn

'o
n 

N
a.

 
tio

na
l 

St
an

da
rd

 D
im

en
si

on
s 

of
 3

5-
m

m
 h

lo
tio

n-
 

Pi
ct

ur
e 

C
am

en
 A

pe
rt

ur
e 

Im
ag

es
. 

A
N

SI
 P

H
- 

22
-5

9-
19

74
 (

R
19

81
). 

3.
2.

4 
Th

e 
m

ul
un

g 
m

in
im

um
 

op
tic

al
 

en
la

rg
em

en
t 

ra
tio

 f
or

 s
te

p 
op

tic
al

 p
ri

nt
in

g 
is

 2
.1

8:
l. 

N
ot

es
: 

I.
 h

fe
ui

c d
im

en
si

on
s a

re
 p

rim
ar

y 
in

 th
is

 re
co

m
m

en
de

d 
pr

ac
tic

e.
 

2.
 I

f 
m

ea
ns

 a
re

 p
ro

vi
de

d 
fo

r 
ro

un
di

ng
 t

he
 m

m
m

 o
f 

th
e 

35
.m

m
 im

ag
e.

 th
e 

ra
di

us
 of

 t
he

 m
m

er
 sh

al
l n

ot
 e

xc
ee

d 
0.

8 
m

m
 (

0.
01

 in
).

 

3. 
T

he
 ce

nt
er

 p
oi

nt
 o

f 
th

e 
en

la
rg

ed
 l

bm
m

 i
m

av
 n

or
- 

m
al

ly
 sh

al
l c

oi
nc

id
e w

ith
 th

at
 o

f t
he

 3
5m

m
 p

ri
nt

ed
 im

ag
e 

w
ith

in
 2

 0
.0

5 
m

m
 (

0.
00

2 
in

).
 

T
hi

s 
ta

bl
e 

d
o

a 
n

o
t 

ta
ke

 i
nt

o 
ac

co
un

t a
ny

 a
op

pi
ng

 01
 

ov
m

ir
e 

su
rr

ou
nd

 p
ri

nt
in

g 
pr

od
uc

ed
 b

y 
th

e 
3
5
m
m
 p

ri
nt

- 
in

g 
ap
er
tu
re
. 

N
ot

e 
th

at
 in

 c
on

tin
uo

us
 p

rin
tin

g.
 t

he
 I

bm
m

 

ca
m

er
a 

im
ag

e 
w

ill
 b

e 
cr

op
pe

d 
in

 t
he

 3
5m

m
 p

ro
je

ct
or

 
ap

er
tu

re
 a
s 

de
fin

ed
 b

y 
A

N
SI

 P
H

22
.1

95
19

77
. 

A
pp

en
di

x 
(T

he
 A

pp
en

di
x 

is
 no

t a
 p

ar
t o

f t
hi

s S
Y

PT
E 

R
cm

m
m

m
dc

d 
Pn

cl
ic

c.
 b

ut
 i

s 
in

cl
ud

ed
 fo

r 
in

fo
rm

at
io

n 
pu

rp
m

a 
on

l7
.) 

A
l. 

U
nd

er
 t

he
 c

on
di

tio
ns

 s
pe
ci
fi
ed
 fo

r 
st

ep
 o

pt
ic

al
 c

n-
 

la
rg

m
en

t p
rin

tin
g.

 p
ro

je
ct

io
n 

of
 th

e 
en

la
rg

ed
 3

5-
m

m
 

im
ag

e 
w

ith
in

 t
he

 d
im

en
si

on
s 

sp
ec

ifi
ed

 in
 A

m
er

ic
an

 
N

at
io

na
l 

St
an

da
rd

 D
im

en
si

on
s o

f 
Pr

oj
ec

ta
bl

e 
Im

ag
e 

A
re

a 
on

 3
5-

m
m

 h
fo

tio
n-

Pi
ct

ur
e 

P
ri

nt
s.

 A
NS
I 

PH
- 

22
.1

95
19

77
. 

w
ill

 r
es

ul
t 

in
 a

n 
ar

ea
 o

f 
th

e 
im

ap
 p

ro
- 

je
ct

ed
 c

or
ra

po
nd

in
g 

to
 t

ha
t 

in
cl

ud
ed

 i
n 

an
 a

re
a 

of
 

7.
01

 n
im

 (
0.

21
6 

in
) 

m
ax

im
um

 b
y 

9.
61

 m
m

 (
0.

31
8 

in
) 

re
fe

re
nc

e 
of

 th
e 

or
ig

in
al

 1
bm

m
 fr

am
e.

 C
a

m
m

 w
n
 

sh
ou

ld
 n

ot
e 

th
e 

de
si

ra
bi

lit
y 

of
 e

m
pl

oy
in

g 
a 

a
m

e
n

 
fi

nd
er

 m
at

te
 o

f 
th

e
e

 d
im

en
si

on
s 

w
he

n 
ex

po
si

ng
 1

6 
m

m
 fi

lm
 w

hi
ch

 h
 to

 b
e 

en
la

rg
ed

 t
o 

35
 m

m
. 

A
2.

 I
n 

co
nt

in
uo

us
 o

pt
ic

al
 e

nl
ar

ge
m

en
t 

pr
in

tin
g.

 t
he

 e
n.

 
la

rg
em

en
t r

at
io

 is
 d

et
er

m
in

ed
 b
y 

th
e 

ra
tio

 o
f t

he
 p

er
- 

fo
ra

tio
n 

pi
tc

h 
of 

th
e 

lb
m

m
 fi

lm
 s

ou
rc

e 
to

 fo
ur

 ti
m

es
 

th
e 

pe
rf

or
at

io
n 

pi
tc

h 
of

 t
he

 3
5m

m
 p

ri
nt

 m
at

er
ia

l. 
T

he
 f

ol
lo

w
in

g 
ta

bl
e 

co
m

pa
re

s 
im

ag
e 

di
m

en
si

on
s 

in
 

st
ep

 o
pt

ic
al

 a
nd

 c
on

tin
uo

us
 o

pt
ic

al
 p

rin
tin

g:
 

C
op

yr
ig

ht
 @

 1
98

2 
by

 th
e 

SO
C

IE
TY

 O
F 

A
fO

T
I0

.V
 P

IC
T

U
R

E
 A

A
'D

 T
EL

EV
IS

IO
N

 E
X

G
IN

EE
R

S 
86

2 
Sc

ar
sd

nf
e A

w
nu

c,
S

ca
rs

da
fr

, N
Y 

10
58

3.
(9

14
)1

72
66

06
 

R
eu

is
io

n 
of
 A

P6
6-

19
76

 
A

pp
ro

ve
d 

5 
Fe

br
ua

ry
 1

98
2 


