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Approved American National Standard 
On 11 September 1972, the American National Standards 

Institute approved American National Standard Specifications 
for Location and Spacing of Edge Numbers on l6mm Motion- 
Picture Film, PH22.83-1972. This issue is substantially a 
reafirmation of the earlier, except that a 20-frame internal is 
now also permitted. 

Inasmuch as compliance with American National Standards 
is purely voluntary, this standard will become truly effective 
when broad publicity is given to its cxistence. ANSI and 
SMPTE would appreciate any personal influence to promote 
the use of this standard where such action is appropriate. 
Copies of the standard may be obtained for a nominal fee from 
the American National Standards Institute, 1430 Broadway, 
New York, NY 10018. 

Approved SMPTE Recommended Practices 
On 22 Octobcr 1972, the Society's Board of Governors 

approved two SMPTE Recommended Practices. R P  12-1 972, 
Screen Luminance for Drive-In Theaters, is a substantial 
revision of the 1962 issue and should be reviewed by all con- 
cerned. R P  47-1 972, Electronic Method of Dropout Detection 

E 

and Counting, is a new practice devclopcd to standardize a 
method of counting electronic dropouts in magnctic materials. 
A tutorial paper prepared by the subcommittee which drafted 
the proposal is published in the May 1972 Journal.  

Reaffirmed SMPTE Recornmended Practices 
On 22 Octobcr 1972, the Board of Governors, taking the 

recommendation of the SMPTE Engineering and Standards 
Committees, reaffirmed without change SMPTE Recom- 
mended Practices: 
R P  25-1968, Sound and Picture Synchronization on Motion- 

Picture Film Relative to the Universal Leader for Magnetic 
and Photographic Tracks (published in the March 1968 
.Journal). 

RP 33-1968, Specifications for 35mm Subjective Picture Test 
Film for Theaters and Review Rooms (published in the 
December 1968 Journal ) .  

RP 34-1968, Dimensions for l6mm Motion-Picture Projector 
Reel Spindles (published in the December 1968 Journul) .  
Copies of these and other SMPTE Recommended Practices 

may be obtained from Society Headquarters upon request.- 
A.E.A. 
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4.2 For the design of new theaters with presently 
available facilities, and as a basis for the upgrad- 
ing of existing theaters. the objective should be to 
attain sufficient luminance so that stray or sur- 
round light is not objectionable, and that. with 
a minimum accoiurnodation titue. the picture a p  
pears to be approximately of the quality observ- 
able in a review room. 

-1.2.1 The recommended minimum luminance at the 
center of the screen sh711 be 1 fL (24 cd/m*), 
as measured from the central position defined in 
Section 4.1.1. 

4.3 As a minimum goal for theater maintenance and 
adjwtment, it  is a consensus that there is a work- 
ing threshold for luminance below which picture 
quality is noticeably degraded. Upder +s mndi- 
tion, tbe operation becomes vcr).sensitive to sky 
light, neighboring luminances interfere. adjust- 
ment of projection equipmenr becomes more cri- 
tical, and mood or  key variations in the prints be- 
come distracting and the presentation begins to 
lose its artistic purpose. 

4.3.1 When maximum compromise must be made, as 
discussed in Appendixes A1 and Al,  the lumi- 
nance at  the center of the screen, nieasured from 
any Qr position, shall in no case be less than 4.5 
fL (15 cdlmz). 

5. Luminance Distribution 

5.1 The distribution of projection illumination shall 
be symmern'cal about the geometric renter of the 
screen. 

RP 12-1972 

5.2 Tbe luminance at a distance of 10 percent of the 
screen width from the side edges of the sueen. 
and on its horizontal axis, as measured from the 
cenual position defined in Section 4.1.1, shall be 
compared with the center luminance reading ob- 
tained, and shall fall within the range of 55 to 
100 percent of that reading. 

5.3 Tbe minimum luminance measured from any car 
position to any point on the horizonti1 centerline 
of the screen within the 10-percent points defined 
in 5.2 shall be no less than 33 percent of the 
maximum luminance on the horizontal centerline 
mmured from that same position. 

j . 4  There shall be no objectionably noticeable changes 
or discontinuities across the junction of adjacent 
panels of which the sueen surface may be con- 
structed. 

6. Multiple Projector Adjustment 
6.1 When the presentation involves changeovers 

among two or more projectors operating to the 
same screen format. their luminances as measured 
in Section 4.1.1 shall agree within a maximum 
range of I5 percent. 

6.2 Wben the presentation involves changeovers 
among two or more projectors operating to differ- 
ent screen formats or areas, their luminances as 
measured in Section 4.1.1 shall agree within a 
maximum range of 25 percent. 

6.3 The 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 400 K. 

I- 
(0 v 
N 

3 
E 
rj 
t 

SMPTi RECOMMENDED PRACTlCE RP 12-1 972 

Page I o j 3 pages 

Introdwfion for 35mm Review Rooms. PH22.133-1963 (Re- 

This recommended practice has been developed 
by the Society's Film Projection Practice Commit- 
tee as one of a p u p  of screen brightness stand- 
ards and practices to help theater designas. man- 
agers, projectionists, equipment manufacturers 
and service engineen in establishing the most 
favorable viewing conditions for theater patrons. 
Although the optimum viewing conditions by 
definiuon duplicate those of the rmiew room (in 

affirmed 1969), under which theatrical print aims. 
are establi&ed, but at the sanic time to recognize 
the wider tolenncer that ma) be permirsible and 
required in the drive-in theater. It is intended 
that the tone mle.  mnuast, and pictorial quality 
of the projected image from release prints in the 
drive-in theater represent as closely as povible the 
quality anticipated during their production and 
review room evaluation. 

which final technical and artistic judgmentr of 
the print are made), it  is remgnized that the 
drive-in theater. unlike other installations, doer 
not have full mnhol over its viewing environ- 
ment and may subject to xarious practical 
mmpromises. By indicating both the theoretical 

" AVcasuremcnt 

3.1 hfeasurement of sueen luminance and colnr of 
projection light is made witb the projector in 
complete operation with its lens set at focus posi- 
tion, but with no film in the aperture. 

luminance objective together with the suggested 
]h i l s  of compmmise, it is hoped this practice 
wiU be a guide in establishing the best wm- 
promise between the 1-r outdoor sueens and 
the light output limitations of modem projeaion 

3.2 Screen luminance shall be measured with a pho- 
tometer having the spectral -luminous efficiency 
of the standard observer (photopic vision) as de- 
fined in Section 3.7.2 of Amaican National Stand- 
ard Nomenclature and Definitions for Illuminat- n̂ ..:..-.n... 
ing Engineering, 27.1-1967. 

1. scope 3.3 The acceDtance anele of the Dbotometer shall be 
2 .degrees or less. When in use within a theater, 
the instrument shall be 50 located along the line 
of sight to the m e n  area being measured as to 
accept light from a Screen area no larger than a 
circle whose diameter is 10 percent of the sueen 
width 

1.1 This recommended practice specifies the lumi- 
nance (measured brightness) of the projection 
screens for drive-in theaters intended for the pro. 
jeciion of 35mm and/or 70mm motion-picture 
hlm at 24 fnmes/sec 

1.2 The practice defines luminance ratios among por- 
tions of the total sueen area, and defines the ac. 4. Luminance Level 
cepmble 'ariatin's as 'Iom positions 4.1 In  an ideal situation, when permitted by the tech. 

nology of motion-picture projection, and when 
the viewing environment is sufficiently close to 

within the audience area. 

1.3 The practice applies to both diffusine Bnd direc- .. 
tionai screens. that of theindoor theater. the ultimate'mal is to 

1.4 Remgnidng the mmplw'ties and difficulties of 
drive-in projection, the practice desaibes criteria 
for evaluation of performance that is la than 
optimum, based upon a minimum luminance level 
and a maximum luminance variation. 

2. Purpse 

The purpose of this recommended practice is to 
specify luminance levels which are compatible 
with thme specified in American National Stand- 
ard Screen Luminance and Viewing Conditions 

~~ ~- 0~ ~ ~~ ~- 
have the same sueen luminance for all theaters. 
At present, this high level can be realized in only 
a few unique installations. 

4.1.1 The luminance objective for the center of the 
sueen shall be that specified in American Na- 
tional Standard Spedfications for Screen Lumi- 
nance for Indoor hfotion-Picture Theaten, 
PH22.124-1970, 16 t 2 foorlamberts (55 k 7 
candelas per quare meter), as measured from 
a position on the longitudinal centerline of the 
ramp area and midway between the fo rmwt  
and rearmost ramps. 
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Appendix 
(The Appendix i s  not a part or this ShIrTE Recommended Practice. but i s  included for information p u v  Only.) 

A l .  Sfandard Luminance 
Possible luminance levels are limited by a minimum 
d u e  below which the visual process becomes less 
efficient. and by a maximum value above which flicker 
becomes objectionable. Permissible luminance range 
is limited by the criterion Lhat a g o d  release print 
must probide acceptable quality when projected at 
any luminance within the range. 

The same prinrs are used for drire-in theaters as for 
indoor theaters and the prints are therefore suitable 
for the higher luminance ranges that are found in 
indoor theaters. When new equipment provides 
higher luminance, it is expected that the screen lumi- 
nance in more drive-in theaters ail1 he above the 
minimum limits specified. 

Release prints intended for viewing in theaters ad- 
justed in accordance with this recornmended prac- 
tice should be examined or checked under the con- 
ditions specified in ANSI PH22.133-1963. 

A2. Release Prints 

A3. Other Variables 
In addition to the luminance distribution, the pic- 
torial quality of projected pictures is influenced by 
the color of the projection light. the mlor and char- 
acteristics of the screen surface. the preseehce of svay 
light. the nature of the surround, and oth& factors 
not presently described by standards 

A4. Opemfing Luminance 
Picture quality is most desirable in drive-in theaten 
where it is possible to achieve the luminance levels 
of indoor theaters. This recommended practice m g -  
nizes. however, that there are many drive-in theatas 
%,berein screen sizes, viewing conditions and other 
factors dictate limitations not encountered in wn- 
rentional indoor theaters. When a very large screen 
area, long projection throw distance, extended view- 
ing distance, and high ambient light level are in- 
volved, it is necessary to achieve inaxinium efficiency 
in all elements of the system to ensure acceptable 
projection results. 

The values in Sections 4.2.1 and 5.3 represent an op- 
erating compromise that may be Uscful. They also 
describe the minimum condition for an acceptable 
prnjected image where stray and ambient light a n  
he considered negligible. 

A 5  Directional Screens 
Matte white screens will show substantially constant 
luminance at any one specific area on the screen for 
measurentents from any location in the theater. Di- 
rectional screens have been dnignnl to .r&ect the 
projection light in a controlled manner to tlic useful 
arcas of the audience. The practice :ipplies to matte 
white and directional screens and to curved and Rat 
screens. 
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Bemuse the luminance of an area on a directional 
screen ilepcnds upon both the angle of illumination 
and thc ~ n g l c  of viewing, the linninance distrihirtion 
will cltnu,gc as the obsener moves :uliout the riervinp 
area. 3 he highest lumin;tnce will hc in thc rcnter of 
the s~rceii  only for :L limited portion of tllc mnps: 
front otlier positions. the highcst Iuniinmre mny 
appear in any part of the screen area. 

A mahimum permissible luminance -distribution 
nnge on a given meen is spccified in Scrtions 5.2 
and 5.3. This condition can he achicrcd I,? r c v m l  
procedures. including one or  more of the following: 
choice of a screen with a suitable reflrction pt tern,  
limitation of the seatins are:, so that no p t r n n  ricrvs 
the picture from an angle at which the loniinancc is 
outside the tolerance of the standnnl. :and screcn 
curvature. 

Present directional Yrecns show a largc variation in 
gain with changes in the projectinn n m l  viewin,n 
angles. necessitating the 3:1 lumin;tncc r:iniy in Scc- 
tion 5.3 when tbe more dniralile screens .#re fitted 
into existing rheaten. Even this range ellectively 
limits the maximum luminance gain of the screen: 
and the wider the theater becomes, the lower the 
maximum luminance gain must be to iiieet luminance 
specifications with most existins directional screens. 
When screen design permits a smaller lumin:ance 
mnge, it is intended that this mcomnicndcxl practice 
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3 be revised accordingly. 

46. Mnximum Screen Sire 

Projection light output and screen luminance F i n  
determine the maximum screen siic t l irt  mn be illu- 
minated to produce sond:,rd 1umin:uiru. It is a p p r .  
cnt that the largest m i t e  m w n s  av:iiIahk tatlay 
cannot be il1umin:ited even to the Icrrl-,qiiren in 
Section 4.3.1. 

5 A T .  Luminance Photometer 
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The measurement of luminance with uncertainty of 
less than I 0  percent requires i t  gowl photometer. 
Since there are no true Lnnlbertinn surfacer. ;~nd  cven 
the theatrical "matte sacens" may ~ I c p r t  b y  more 
than 10 percent. tlie brighints will n r y  with the 
angle 01 observation. A photomctcr h:orinS a larpc 

0, 
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field angle will indiatc rfie avcrapc luminance vitbin 
its field, nnd i f  h i s  includcs it large mci of the screen 
(or of tlic smccn mil stirround), this :tw~:igc may be 
wbst:i iitidly dillcrent from tlic olwrvrd Irightncs. 
I t  11:ts 1,ccii found d m  within the gcwmctric restric- 
tions undrr rrhicb pbotometcrs are tiscil  in theaters, 
thcir 1uniin;Lim indication corrclnrvs rrrll with the 
ohservrd brightners if the field anglr nf llic photome- 
tcr is ahout 2 dqrees or smaller. 

,\ photonictcr having a small field ansle m:ty receive 
l ixht  lroni sudi a small scrccn arca as to detect lumi- 
nance rlillcrcnces due to defects in the srrrcn. imaginx 
of the projection source. ctc. IVhcn nrc:iruring the 
lutnin;>nccs required in Sections .1 itnil  .5. tlic lumi- 
mnccs of immediately adjxcent arm5 should he oh- 
wrvcrl to be sure tlie reading is rrlrnnt. 

.The influences of surround brightncsscr on thc mcas- 
nrnl luminance nius be excluded. Sninke. dust, and 
atmospheric hare hare  an nb%ious ellecr on the meas- 
~ ~ r e n i u n t .  Hut  flare and reflections within the optical 
\!rteni of the photometer mi). muse l . q c  errors that 
;arc clifEcult to ' idate.  One method 01 checking the 
inrirunient consists of mosuring tlic Iuminmce of 
i t  dark stirface hod, wirli and  witlioot :rn ;adjarem 
bright sourccc. l-hcsc mearurcrwnt errors ;arc func- 
tions ol both the instrument and of tlic dircrtional 
lumimnces of the thcatcr. They r;lnnot he removed 
1,) caliliration unless tlie photometer is squrately 
mlihrxml for each type of inscthtion to he cnroun- 
tered. 

.\8. Conocrsion of Units 
Srrccn luminance in the U.X. is curtonurily ninrured 
in 1nntI:~n~hcrts. d t l m u ~ h  in the 1ntrrnation:il S p ~  
t c m  of Units (SI units), tbc candclx per Y I I I ~ P  meter 
is the preferred unit. One candela per q i i : ~ r c  nicter 
cquals o.2nin fmtlantberts: onc fnotImnI,crt ~ U ~ I S  

3.426 nntlclnr per srjuxre meter. The name "nit" is 
sonietimcs applied to the unit of lumin:tnm instead 
of wndela per square meter. 

:\9. Irrnge Lrrminonce 

l-liis recommended practice specifics screen Inmi- 
nance with no film in the projcctor aperture. TVhen 
films are projected. the :I> crage imgc luminance will 
IK mnridcrably helow this Icvcl. 

SMPE RECOMMENDED PRACTICE 

Electronic M2tbod of Dropout Detecttion and Counting 

RP 47-1 972 

1. scope mended Practice RP 11-1958, Tape Vacuum 
Guide Radius and Position for 2-in Qwadruplex 
Video Magnetic Tape Recording, and adjust- 
ment 01 vacuum guide position may be neces- 

This recommended practice specibes the method 
of electronic dropout detection and munting for 
2-inch quadruplex video magnetic tape remrd- 
in- made in accordance with Practice HB of v.) 
SIiPTE Recommended Practice RP 61967. Ref- 
erence Carrier Frequencies and De-Emphasis 2.5 mils (See Appendix A l ) .  

4.1.2 The tip projection shall be benveen 1.5 and 
. _ _  

4.1.3 Equalization shall be in accord B.ith Practice 
HB of ShfPTE Recommended Practice RP 6. 

Characteristics for Z-in Quadruplex Video'Mag- 
netic Tape Recording. 

producing a Bat input-twutput response. 2. Dropout Definition 

A momentary random reduction of the recovered 
frequency modulated (RF) playback signal that 
is su5aent to cause a substantial immhnent  in 

4.1.4 The recovered playback signal prior to limiting 
shall not vary more than 2 dB over four head 
pases. including amplitude vm.ations due to . .  

tbe video output signal of a quadruplex video 
tape recorder. 

3. Specifiations 

geometncal aror. 

4.2 Test Signal. Any test signal may be used; color 
bars or sync and set up are preferred (See Ap 
pen& A2). 

The dropout to be detected sbaU have an RF 
signal reduction of 16 dB or more for 5 mi- 
semnL or longer. 

4.3 Electronic Dropout Counter. The dropout coun- 
ter shall be capable of utilizing the above-men- 
tioned signals and specifications. 

4. Detection 4.4 Operation. The dropout counter shall be inter- 
faced into the playback system of the video re- 
corder so that a standard amplitude of the un- 
limited RF signal can be applied to the level 
deteetor of the dropout counter. This point is 
usually the video head srvitcher output. 

4.1 Recorder Alignment 

4.1.1 The tip penetration shall be 2 mils for record 
and playback. (This penetration may not cor. 
respond to that specified in SAIPTE Recom- 

A P P h  
(The Append* is not a part of this SZIPTE Recommended Practice. bill is included for information purpose only.) 

A l .  The range of tip projection from 15 to 2.5 mils per- 
miu versatiliry in the heads used for dropout testing 
and is adequate in For *' hi@est dwee 
of repeatability. heads with a tip projection of 2.0 
to 2.2 mils should be used. 

gives the best repeatability and minimizes machioe- 
tc-machine variables. 

AS. A detailed report by the ShlPTE Tapes and Reels 
is prerenred in .*Dropout Considera. 

tions in Video Tape Recording and Propored Recom- 
mended Practices." lour. SMPTE, 81: 401403. May 
1972. r\2. For dropout evaluation, the sync and set up signal 
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