
anode and the appearance of the leader. In the interval 
the anode is surrounded by a uniform glow. It is also 
clear that each point of the leader track maintains 
luminosity throughout its growth, brightening and 
broadening with increasing overall length. 

Figure 10 is a streak record of a discharge in a rod-rod 
gap. The general structure is similar to that of the rod- 
plane gap, but here there is also a negative leader from 
the grounded rod. The anode leader is found always to 
precede the cathode leader. 

A - A 

standards and recommended practices 
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(T
his A

ppendix is not a p
u

t of A
m

erican Standard br- 
L

om
insnre for Indoor Thealms. PH221241961, but is included 

to faciliialr itr U
Y

.I 

A!. 
S

tandardlum
inance. P

ossible lum
inance 

levels 
are 

lim
ited 

by 
a 

m
inim

um
 

value 
below

 which the visual process becom
es less 

efficient, and by a 
m

axim
um

 
value above 

w
hich flicker becom

es objectionable. P
erm

is- 
sible lum

inance range is lim
ited by the criterion 

that a good release print m
ust provide ac- 

ceptable quality w
hen projected at any lum

i- 
nance w

ithin the range. 

A2. 
O

ther V
ariables. In addition to

 the lum
i- 

nance distribution, the pictorial quality of pro- 
jected pictures is influenced by the color of the 
projection light, the color and characteristics 
of the screen surface, 

the presence of stray 
light, the nature of the surround, and other 
factors not presently described by standards. 

A
3. 

P
referred S

creen lum
inance. This is con- 

sidered to be that condition w
herein (1) the 

lum
inance of the center of the screen is con- 

stant from
 every usable reat in the theater and 

is w
ithin the lim

its of 14-16 ft-L; (2) the lum
i- 

nance of the sides of the screen is approxi- 
m

ately 85 percent of the lum
inance of the cen- 

ter; and (3) the lum
inance variation has axial 

sym
m

etry around the center of the screen. The 
nom

inal value in 3.1 has been chosen to repre- 
sent such preferred lum

inance. The tolerances 
have been selected to include view

ing condi- 
tions w

hich experience has show
n to

 be ac- 
ceptable and to exclude those know

n to
 be 

undesirable. As 
screen design perm

its m
ore 

optim
um

 control of lum
inance gain, 

it is ex- 
pected that tolerances w

ill be reduced and 
w

ill becom
e m

ore sym
m

etrical. 

A
4. 

Indoor Theaters. This standard is lim
ited 

in
 scope to indoor theaters because it has been 

observed that optim
um

 screen lum
inance for 

projected pictures depends upon the conditions. 

of view
ing. U

nder the conditions of the indoor 
theater w

ith the screen subtending a 
large 

angle 
at 

the 
observer's 

position, w
ith 

low
 

stray-light levels, 
etc., 

these conditions have 
been found by experim

ent and experience to 
represent the 

best 
com

prom
ise am

ong the 
m

any foctors involved, but not necessarily the 
best situation for drive-in theaters and for audi- 
torium

s w
ith high am

bient light. 

A5. 
D

irectional Screens. M
atte w

hite screens 
w

ill show
 substantially constant lum

inance at 
any 

one 
specific 

area 
on 

the 
screen 

for 
m

easurem
ents from

 any 
location w

ithin the 
theater. 

D
irectional 

screens 
in 

current 
use 

have 
been 

designed 
to 

produce 
specific 

reflection 
patterns 

w
hich 

on 
goniom

etric 
m

easurem
ents of lum

inance from
 various view

- 
ing angles show

 w
ide departures from

 the 
properties of a perfectly diffusing surface. By 
suitable choice af such patterns the attainable 
lum

inance 
m

ay 
be 

increased considerably 
above that possible w

ith a perfectly diffusing 
screen of the sam

e size w
hen m

easured near 
the axis of projection, ahhough there m

ay be 
a significant variation in lum

inance w
ith view

- 
ing position in

 the theater. 

A
 m

axim
um

 perm
issible variation is given in

 
3.3; 

in a particular theater this condition can 
be m

et by several procedures, including one 
or m

ore of the follow
ing: choice of a screen 

w
ith a suitable reflection pattern; lim

itation of 
the seating area so that no patron view

s the 
picture from

 an angle at w
hich the lum

inance 
is outside the tolerance of the standard; and 
curvature of the screen. (In practice the curva- 
ture of screens w

hose surface is continuous is 
lim

ited to a 
radius equal to 

or 
som

ew
hat 

greater than the projection throw
 to avoid 

excessive re-reflection and contrast loss.) 

A
6. 

"lum
inance gain" is defined as the ratio 

of the lum
inance of a specified area of the 

screen to the lum
inance of a perfectly diffusing 

and perfectly reflecting surface, bath m
easured 

under the sam
e conditions of illum

ination and 
observation. 

For 
directional 

screens, 
lum

i- 
nance gain is a function both of the direction 
of illum

ination and of the direction of observo- 
tion. W

ith any given screen these tw
o vectors 

m
oy be chosen so that the lum

inance level ob- 
tainable is m

ode a m
axim

um
, and this condi- 

tion defines the "m
axim

um
 lum

inance gain." 

A
7. 

lim
itation on lum

inance R
ange. 

P
resent 

directional screens show
 a large variation in

 
gain w

ith changes in the projection and view
- 

ing angles, 
necessitating the 3:l 

lum
inance 

ranges prescribed in
 3.3 

w
hen the m

are de- 
sirable screens are W

e
d

 into existing theaters. 
E

ven this range effectively lim
its the m

axim
um

 
lum

inance gain of the screen, and the w
ider 

the theater becom
es, the low

er the m
axim

um
 

lum
inance gain m

ust be to m
eet 

lum
inance 

specifications w
ith 

m
ost 

existing 
directional 

screens. W
hen screen design perm

its a sm
aller 

lum
inance range, it is intended that this stand- 

a
rd

 be revised accordingly. 

P
ql. 

3
 04 3

 P.S.5 

AS. 
M

axim
um

 S
creen S

ize. 
P

rojection light 
output and screen lum

inance gain together de- 
term

ine the m
axim

um
 screen size that can be 

illum
inated to

 produce standard lum
inance. 

A
9. 

M
eter A

cceptance A
ngle. 

The m
axim

um
 

perm
issible acceptance angle of the lum

inance 
photom

eter w
ill depend upon the instrum

ent 
design and m

ethod of 
use, 

the size of the 
screen and other factors. The acceptance angle 
of o

 suitable instrum
ent m

ust be such that a 
reduction in this angle (follow

ed by necessary 
recalibration) does not change the m

agnitude 
of any reading specified in 2 by m

ore than 
+5 

percent. The lim
iting conditions for the re- 

liable use of such m
eters should be included in

 
the m

anufacturer's specifications. 

A
1 0. 

C
onversion of U

nits. S
creen lum

inance 
in

 the U
S

. is custom
arily m

easured in
 foot- 

Lam
berts, although in international usage the 

n
it is the preferred unit. 1 nit =

 0.2919 ft-1; 
1 ft-L =

 3.426 nits. 

A
1 1. 

Im
age lum

inance. 
N

ote that this stand- 
a

rd
 specifies screen lum

inance w
ith no film

 in 
the projector aperture. W

hen film
s are pro- 

jected, the average im
age lum

inance w
ill be 

coiisiderably below
 this level. 
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