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1. scope 3.  Luminance L N ~  

1.1 This  recommended pncticc specifies the lumi. I n  an  ideal situation, when permitted by the 
nance (measured brightness) of the projection technology of motion-picture projection, and  
screens for drire-in theaters intended for the pro- when the viewing environment is sufficiently close 

3.1 

jection of motion-picture film at  24 framcs/sec. 

1.2 T h e  practice defines luminancc ratios among por- 
tions of the tool m e e n  area, and defines the ac. 
ceptable variations as viewed from,poritions with. 
in the audience area. 

to that of the indoor theater. h e  luminance o b  
jectire for the center of the screen shall be that 
specified in American National Standard Screen 
Luminance and  Viewing Conditions for Indrwr 
Theatcr Projection of hlotion-Picture Prints. 
ANSI PH22.196l978, 16 2 2 fmt lambenr  (55 * 
i candelas per square meter). as measured from 
a position on  the longitudinal centerline of the 
ramp area and midway between the foremost and 

1.3 T h e  practice applies to both diffusiny and direc- 
tional screens. 

1.4 Recognizing the complexities and difficulties of rearmost ramps. 

5.2 T h e  recommended minimum luminance a t  the 
center of the screen shall be 7 IL (24 cd/m*),  as 
measured from the c e n v l l  position defined in  
Section 3.1. 

drive-in projection, the practice describes criteria 
for evaluation of performance that is less than 
optimum. based upon a minimum luminance level 
and a maximuni luminance variation. 

2. Measurement 

2.1 Measurement of screen luminance and color of 
projection light is made with the projector in 
complete opent ion  with its lens set a t  focus posi- 
tion. but with no  film in the apenure.  and under 
ambient light conditions similar to thwe existing 
during show time. 

2.2 Screen luminance shall be measured with a p h e  
tometer having the specuill luminous elkiency of 
the standard observer (photopic vision) as dc- 
fined in American Sational Standard Xiomen- 
clacurc and  Dehinitioni for Illuminating Engi- 
neering. ANSIlIES RP.16-1980. 

2.3 T h e  acceptance angle of the photometer shall bc 
2 degrees or less. When in use within a theater. 
the instrument shall be 10 located along the line 
of right to the screen area bcing measured as tu 
accept light from a screen area no larger than a 
circle whore diameter is 10 percent of the screcn 

(n 

6 
4 
k width. -- 2 
h 

3.3 When maximum compromise must h made, as 
discussed in Appendixes A I  and A2. the lumi- 
nance at the center of the screen. measured from 
any car position. shall in no  case be less than 
4.5 fL (15 cd/m*). 

4. Luminance Distribution 

4.1 T h e  luminance a t  a distance of 10 percent of the 
screen r i d t h  from the side edges of the screen, 
and  on  its horizontal axis, as measured from the 
c e n v l l  position defined in Section 3.1. shall be 
compared with the center luminance reading ob 
rained. and shall fall within the range of 55 to 
100 percent of that reading. T h e  distribution of 
proj-xtion illumination shall be symmeviwl 
about the geometric center of the screen. 

4.2 T h e  minimum luminance measured from any car 
position to any point o n  the horizontal center- 
line of the screen within the IOpercent po inu  dc- 
fined in Section 4.1 shall be no  less &an 33 per- 
cent of the maximum luminance o n  the horimn- 
tal renterline measured frpm that same position. 
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5 .  Sperlral Dtstribution 

T h e  light reflected from the screen shill have a 
spectral diuribution npprniimating that of a 
black.bndY at a color temperature of 5400 K 2 
400 li. the use of a short-arc xenon or carboiwrc 
light source being assumed. 

6. i\lu/rip/e Projcrlor . i d p t m e n t  

6.1 When the presentation inrohes  changcoo\ers 
among two or more projectors o p e m i n g  to the 
,ame screen format. their luminances as measured 

in Section 3.1 shall agree within a maximum 
range of 10 percent. 

6.2 When the presentation involves changmvers 
among two or more projectors operating to dif- 
ferent screen formats or areas. their luminaiices 
IS measured in Section 3.1 shall agrcc within a 
maximum n n g e  of 15 percent. 

6.3 T h e  apparent color of the projection light from 
projectors intended for interchangeably sequen- 
tial operation shall be consistent with one  another 
within a range of no more than 4W K 

Appendix 
(Thc .Appendix is not a p r l  oi this SIIPTE Rcmmmended Pnctice. buc is included lor inlormacron pu- only.) 

-1.1 Standard Luminance 

.As ;I minimum goal for theater maintenance and adjust- 
ment, it is i) consensus that there is 3 working threshold 
for luminance below which picture quality is noticeabl? 
dcgraded. Under this condition, the operation hemmer 
re? sennti\e to sky light. neighboring luminances inter. 
fere. adjustment of projection equipment becomes more 
critical. and mood or k w  variations in the prints become 
distracting and the presentation begins to law its artistic 
p u r p c .  Permissible luminance n n g e  is limited hy the 
critrriori that a good release print must proride acceptable 
quality when projected at any luminance within the 
range. 

.A2. Operating Luminance 

Picture quality is mast desinhle in drive-in theaters 
where it is p m i b l e  to achierc the luminance levels of 
indoor tlieatcrs. This recominended practice recognizex 
however, that there are many drire.jn d e a t c n  wherein 
screen sizes. viewing conditions. and other factors dictate 
liniitations not encountered in conventional indoor 
theaters. When a very lawe screen area. long projection 
throw distance. extended 1 iewing distance. and high light 
Ie\el are involved. i t  is necessary to achieve niilxinwm 
efficiency in all elements of the system to ensure acccpiahle 
projection results. 

T h e  \dues in Sections 3.2 and 4.2 represent an  operating 
twnpromirc. that nwy be useful. The?. also describe the 
nliliiniuIi1 condition for an acceptable projected imagc 
where stray :and ambient liglit can be considered negligi- 
ble. 

4% Directional Screens 

1 iivilxinitiin pemiissible luminance distribution range 
on  a gi%en screen is specific11 in Sections -1.1 and -1.2. This  
condition can he achieved by r c i e ~ d  procedures. inc lu4  
ing nnc or more of tlir folkwing: choice o f  a screen with 
:f suitable reflection pattern. limit:itarn d the seating 
m a  YI that no patron views the picture fnm im angle .tt 

which !he luniinancc is outside the teler~tice of the 
standard. xnd screen curvature. 

Present directiotial screens show a large variation in p i n  
with changes in the projection and viewing angles. neces 
sitating the 3:1 luminance r m g e  in Section .1.2 when the 
more deiirable mcens  are fitted into existilip theaterr. 
Evrn this r m g e  effectively limits the maximum luminancc 
gain of the m e e n :  and the wider the theater becomes. 
the lower the miixiuiuin luminance gain must be to meet 
luminance specifications wiil i  most existing directional 
screens. 

.A.l Luminance Photometer 

T h e  measurement of luminance r i t h  uncertainty of less 
than 10 percent r a p i r e s  P good photometer. Since there 
arc no  true hnrber t ian  surfaces, and eveti the theatrical 
matte screens may depart by more than 10 percent. the 
brightness will vary with the angle of observation. A 
photometer having a la-e field angle will indicate die 
arerage luminance within its field, and if this includes a 
large area of the screen (or of the screen and surround),  
this avenge m3y be substantially dillerent from [lie ob. 
send brightness. I t  has been found that within the geo. 
metric restrictions under which photometers are used in 
theaters. their lun,inance indication correlates well with 
the obserwd brightness if the field angle of the photom- 
eter is about 2 degrees or smaller. 

\ phocometcr having a small fieM angle may receive light 
from such a small screen area as to detect luminance dif-  
ferences due to defects in the w e e n .  imaging of the prm 
jection wurce. etc. When measuring the luminances re- 
quired in Sections S :mcl 1. the luminances of immediarely 
adjacent areas should be observed to be sure the reading 
is relevant. 

. \3.  Ambient Light 

Recognizing the limitations in an  outdwr ciirironment. 
c t e n  elfort should bc nmde to keep ambient light on  the 
xrecn  to P t i i inim~rn This niay be done by careful pkce- 
inent rrf the scrccn and controlling light sources in and 
:rnrund the theater. Distracting light Iourccs (signs. rtreet- 
lights. ftc.) should be shielded. or kept out of the field of 
riew o f  the audience. 
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I .  scope 2. 35mm .llolioir-Piclurc F l m  

l - l r i s  p r x t i r e  sperifies the dimensions and  locn- 
t i nn  ol .I xcne-ch.tnge m m h  or cueing spot for  
n ~ t u ~ t i n ) :  the printer l igh t -d~ .~ngc  nie~lr. t i i i~ni 2.1.1 1 he dimensions and location of the scene- 
xhvn priirting Y>- i i rn i ,  l ~ i - n i n t ,  .$rid 8 mm .I ' \pe S ~h.inge iiotch shall be A S  specified in Fig. I and  
motion-picture film,. (bee Apprndix . \ I  for frame- T.ihle I (See ipprndir .A? for alternate method 
count ruring method.) of forward and  reterse printing.) 

2.1 Scene-Chdnye Notch 

f t 
+ co "i 0 

f 
A 
I 

L 

F 

1 0 

FILM AS VIEWED EMULSION UP 

Fii. 1 
Rotah for 35.16- and 3311.1. Perforated 16-mm 3R Film 

Table 1 

Dimensions Inches lf i l l inieters 
A 3 5 m m  ( 6  frnnirs) 4.io0 1)012 114.30 2 0.30 
.A I b ~ m m  i?O frmiesi j 99 2 0.01 
B 35-mm 1.000 ? 0.012 
B Iti-nim 0.827 d 0.005 

C 5 n i m  

C 16-mm 

152.1 2 0.3 
2540 2 0.30 
21.01 2 0.13 

L 
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the centerline drrtance between the two nrrrcher 
shall be two times Dimension A in Table 1. 

2.1.2 T h e  scene notch renterline s h d l  he 4.500 In 
(Il4.30 mm) after the scene change with re. 

spect to the direction of film tra\,el through the 
printer. 2 2 Scene-Change Cueing Spot 

2.1.3 For forward and backward printing. a second 22.1 T h e  dimensions and location of the xene-  
change cueing spot shall be as specified In Fig. '2 
and Table ? (See .Appendix .A3 for alternate 
method of forward and re\erse printing.) 

notch placed in accordance with Fig. I ma\ be 
added to the opposite edge of the film, and 
(obrening the change in the direction of rraiel) 

L 

U 

0 

0 

FILM AS VIEWED EMULSION UP 

Fir. 0 
Coeing Spa fa 35.. 16- and 35-mm Perforated 16-mm 3R Film 

Table 2 

Dimensions Inches hlillimeters 
A 35-mm 18 frames). 5 97 0.01 I 5 1 6  = 0 3  

156.0 2 0.3 6.14 d 0.01 .4 16-mm (20.5 fcimes) 

B 
c 0062 5 0.005 I.5i 0.13 

4 , i 5  + 0.00 
0 . 1 ~ i  :;% - 0.13 

D 35-mm O.Oi5 ref 1.90 ref 

*Scpni ion between m e  spot and scene change 

2.2.2 T h e  cueing spot shall he placed 5.95 in (151.6 3. 16-mm .\Jolion-Pirlure Film - .  
mm) after the Kene change with respect to the 
direction of film trabel through the printer. 

2.2.9 T h e  cueing spot preferentiall) shall he placed 
on  the emulsion ride of the film. 

22.4  T h e  cueing spot shall consist of an  adherise- 
hacked metallic foil (preferahl) rounded at all 
four~orner r )  . 

2 2.5 For forward and backward printing, a second 
cueing spot placed in accordanre with Fig. ? 
may he added 10 the opposite ride of the film, 
and (ohrenine  the change in direction of 
travel, the centerline dirtance between the two 
cueing spots shall be two times Dimension .A in 
Table 2. 

3 I Scene-Change Sotch  

3.1.1 T h e  dimensions and location of the xene-  
change notch shall he as specified in Fig. I and  
Table I .  iSer .Appendix .A2 for alternate method 
of forward and re\erse printing.) 

3.1 ? T h e  scene notch centerline shall he centered on  
the '20th perforation after the scene chatye 
i i.99 in or 152.1 mm) with respect to [he direc- 
tion of film m \ e l  through the printer. 

3.1.3 For forward and backward printing. a rrcond 
notch pldccd in accordance with Fig. I may he 
added to thr oppoiitr edge of the film. and i o b  
s e n m g  the change in direction of tra\rl) the 
cenrerlme distance hetwren the two notches 
shall be two rimes Dimension .A in Table 1 .  

THIS PROPOSAL IS PUBLISHED FOR COMMENT ORLY 
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3.2 Scene-Change Cueing Spot 

3 2.1 T h e  dimensions and location of the cueing spot  
rhxll hc II  rpccified in Fig. 2 and Table 2. (See 
. \ppendir .AS for alternate method of forward 
and reberw printing.) 

3.2.2 T h e  cueing spot shall be placed 20.5 framer 
16.14 in or 156.0 nun) after the scene change 
with respect to the direction of film matel 
through the printer. 

3.2 3 T h e  cueing spo t  shall be placed o n  the emulsion 
ride of the film. 

3.2.4 T h e  cueing spot shall consist of an  adhesive- 
backed metallic foil rounded at  all four cornen. 

4 .  16-mm 3R ( 1 - 3 0 ) . ~ l o l i o n . P ~ d u r c  Film 

4.1 Scene-Change Sotch 

4.1.1 T h e  dimensions and location of the scene- 
change notch shall be as specified in Fig. 1 and 
Table I ( S e  .Appendis 12 for alternate method 
of forward and reherre printing.) 

1 I .? T h e  scene notch centerline shall be centered on  
the 20th perforation after the scene change 
(5.99 in or 152.1 mm) with respect to the direc- 
tion of film travel through the printer. 

4.1.3 For forward and backward printing. a second 
notch placed in accordance with Fig. 1 may be 
added to the opposite edge of the film. and (ob 
serbing the change in direction of tratel) the 
cenrerline distance between the two notches 
shall be two times Dimension A in Table 1. 

I l 
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4 2 Srenc-Change Cueing Spot 

4 ? . I  T h e  dimensions and 1oc;ltion of the cueing spot 
shall be as specified in Fig. 2 and Table 2. (See 
.Appendix .A3 for alternate method of forward 
and rexerse printing.) 

4.2.2 T h e  cueing spot shall be placed 20.5 frames 
(6.1 I in or 156.0 mm) after the scene change 
with respect to the direction of film travel 
through the printer. 

The cueing spot shall be placed on the emul- 
sion side of the film. 

4.2.4 T h e  cueing spot shall consist of a n  adhesive. 
backed metallic foil rounded at  all four corners. 

4.2.3 

5 .  6-mm Typc  S ? R  (1.3) Motion-Piclure Flm 

5.1 Scene-Change CueingSpot 

5.1.1 l'lie dimensions and location of the cueing spot 
shall be as specified in Fig. 3 and Table 3. (See 
Appendix A3 for alternate method of forward 
and reverse printing.) 

5.1.2 T h e  cueing spot shall be centered o n  the 36th 
hameline (5.99 in or 152.1 mm) after the s e n e  
change with respect to the direction of film 
t r a e l  through the printer. 

5.1.3 l h e  cueing spot shall be  placed on  the emulsion 
side of the film. 

5 1 . i  T h e  cueing spot shall consist of an adherive- 
backed metallic foil rounded at all four cornen. 

I 
(0 0 0 0 0 )  

1 0 0 0 0 0  

I 

1 

FILM AS VIEWED EMULSION UP 

Pi. 3 
Coeims Spa1 for 1 6  Perfwated Rmm T ~ p c  S ZR .nd 35- Perfanted 8-mm T ~ p c  S 5R Film 

Table 3 

Dimensions Inches hfillimeten 
152.1 nom A ($6 frames) 5.99 nom 

B 0.100 2 0.005 2.54 & 0.13 

C 0.050 I :-E 
D 16-mm perforated S3 0.053 2 0.002 1.35 2 0.05 
D 35-mm perforated S3 0.100 & 0.005 2.54 2 0.13 

~~ ~ 
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6 .  8-mm Type  S 5R ~ f . 3 . 5 - ~ - ~ ) , ~ 1 ~ f ~ ~ " - P ~ ~ 1 ~ ~ ~  Ftlm 6.12 

6.1 Scene-Change Cueing Spot 

6.1.1 T h e  dimensions and location of the cueing spot 
shall be as specified in Fig. 3 and Table 3. (See 

and reverse printing.) 
Appendix A3 for alternate method of forward 6.1.4 

Appendix 
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T h e  cueing spot shall be centered on  the 56th 
fmmcline (5.99 in or  152.1 mm) after the wene 
change with respect to the direction of film travel 
through the printer. 
l h e  cueing spot shall be placed on the emulsion 
side of the film. 
T h e  cueing spot shall consist of an  adhesive- 
backed metallic foil rounded at all four corners. 

T h e  appendix is not a pan of this SMPTE Rccommaded Pnaice. but iq included for information p u r p m  o n l ~ . ,  

A l .  Frame-Count Cueing Method 

.4 framexount cueing device provides cue signah for 
automatic light changes. fades. and diwlves at the ap 
propriate frame without notching or placing cueing spou 
on the negatives. A preprognmed memory device releases 
cue pulses a t  the correct frame location during the print- 
ing process. T h e  szene length record may be in feet and  
frames or frames only as measured either from the start 
of the film to each successive cue (milestone method) or 
from the preceding light change to the next scene (batch 
method).  

A2. Alternate Method of Notch Cueing 

For forward and reverse printing. the same notch can be 
d. A second notch detector may be incorporated on  the 

printer at  an? desirablr distance from the printing aper- 
ture nomall! placed on  the opposite side of the printing 
aperture in the direction of reverse film marel. Time- 
delay memory dexices are necessary to accommodate the 
travel time of the film 50 that the scene change takes place 
at the proper frameline position. 

A X  Altcmate Methodof Spot Cueing 

For forward and reverse printing. the same cueing spot 
can be used. A second cueing spot detector ma) be in- 
corporated on  the printer at any desirable distance fmm 
the printing aperture normally placed on  the opposite 
side of the printing aperture in the direction of reverse 
film travel. Timedelay memory devices are necessary to 
accommodate the m \ e l  time of t h e  film 50 that the scene 
change taker place at  the proper frameline position. 


