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MPK RECOMMENDED PRACTICE within the signal saturating the magnetic film. 
The peak level of the wide band pink noise spec- 

Fl- Levels V u m s  Fnpl.rncr 
in Nanorebers per Meter m d  Dccihls RP 127-1985 

Spcijkatim for Type U Audio hid and Mult~requmuy 
Test Film for 31mm Studio Audio R r r p d ~ ~ t ~ ~  

1. scope 

l h i s  practice specifies a Type U (see 5.1) audio 
frequency test filni to he used for adjusting the 
sensitivity and frcrjucnq response of 35-mm - 
tion-picture magnetic studio audio reproducers 
operating a t  !Xi pcrfor;itions per ,ecnnd or a p  
pmximately 90 It ( 2 i  ni) per minute for use with 
one-, three-. fonr-. and six-track audio systems. 

2. Trsl Film Signal 

2.1 Frequencies. T h e  audio record shall he a record- 
ing which will reproduce at  the frequencies speci- 
fied in Sec. 3 when the linear speed of the film is 
96 perforations per second or approximately 90 f t  
(27 m) per nunute (18 in or  45.7 an per second). 

2.2 Distortion. T h e  tow1 harmonic distortion of the 
recorded reference signal (see 5.1) shall not ex- 
ceed 0.2 percent. 

2.3 Audio Record. T h e  audio record shall be recorded 
so that it  extends from one edge of the film to the 
other. 

2.4 Signal Fluctuations. T h e  signal levels shall not 
fluctuate more than -c 0.5 dB within each test 
section length. 

2.5 Flutter. The  weighted peak flutter of the audio 
record shall not exceed f 0.M percent when 
measured in accordance with -4meric;ln Sational 
Standard hlethod for hfeasurenient nf \\'righted 
Peak Flutter of Sound Recording and Reprodnc- 
ing Equipment. .ANSI/IEEE 193-3982. 

2.6 .lriniuth. The  azimuth of the audio records shall 
be 90' t 3' to the reference edge of the film. 

2 . i  Signal Identification. Each test section and seg 
mciit shall be preceded by voice announrements 
identifying the content at a level whose peak 
Lalue d w s  not exceed peak lerel of tlie frequency 
series. 

3. f-ilrn Slack 

3.1 The film sto<k shall be full-coat. splice-free and 
of the lowshrinkage. safety type in rompliance 
with -4merimn National Standm1 Specifications 
for Xlotion-Picture Safety Film, ANSI PH22.31W 
1980. 
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3.1.1 Test films shall be cut and perforated in ac- 
cordance with dimensions specified in American 
National Standard Dimensions for 35-mm Mo 
tion-Picture Film Perforated KS, ANSI PH22.- 
139-1980. 

3.2 The  film stock shall be conditioned for 10 days at 
2o'C t J'C (68°F f 5:l"F) at a relative humidity 
of 50 & 10 percent prior to recording. 

3.3 The  film shall be recorded and packaged within 
the temperature and humidity limits specified in 
3.2. T h e  recorded film shall be packaged in a 
metal ran and sealed either with a Ions-moisture 
permeability plastic tape or  a fabric tape having 
a moisture barrier. 

I .  Idenlificaafion 

Each t a t  film shall be suitably identified to in- 
dude  the date of manufacture. 

3. T C S f  Scciions 

5.1 Kelercnce Level. A sine wave nith a frequency of 
1000 HI -c 2 percent shall be recorded ahead of 
the m-muth section. having an absolute short cir- 
cuit recorded level of 185 + 10 nanowebers per 
meter, for a duration of approximately 30 seconds. 
(This film is classified as a Type U by the I S 0  

because of the 185 nanoweher reference level, as 
compared m.ith the Type E which specifies a 320 
nanoweber reference level.) 

5 2  Azimuth. h frequency of 16 kHz 2 2% shall be 
recorded ahead of the pink noise section having 
an absolute short circuit recorded level of 25.89 
nWb/m for a duration of approximately 30 sec- 
onds. 

5.3 Pink Noise. The  pink noise test signal used for 
this section shall have equal energy in equal 
logarithmic frequency intervals within the audio 
bandwidth. The  lower limit shall correspond to 
the lower bandwidth of a 31.5 Hz-xfave band 
filter of the ANSI Class I1 type. and the upper 
limit to the upper bandwidth of a 16 LHz- ocfave 
band filter of rhe .ANSI Class I1 type. (Test band- 
widths must be within these limits.) The level 
in each one-third Octave hand from 40 Hz 10 12.5 
kHz shall be the same within t 1 dB. The  pink 
noise signal shall be recorded so that there shall be 
a low statistical probability of the extreme peaks 

mum- shall be essentially equal -to that of- the 
mrresponding frequency response test segments. 
The  recorded pink noise shall have the charac. 
teristic specified in 5.5 and a duration of approxi- 
mately 30 seconds. (The pink noise may alu, be 
used for multitrack azimuth adjustment using an 
mil loxope lissajous figure from the twn outside 
macks of multitrack equipment.) 

5.4 Frequency Response. T h e  1000 Hx frequencies of 
thi multifrequency section shall be recorded at 
the reference level of I85 nWb/m. T h e  following 
test segment frequencies in hertz 2 2 percent shall 
be sine waves recorded in the order given: 

1000,31.5.40.50,80.100.160.400.1000.2500. 

4000.6300.8000.10 000.12 500,lfi 000. IMX). 

5.5 Recorded Levels. With a constant-amplitude sine- 
wave signal applied to the input of the recording 
system, the relative characteristic in efiective val- 
ues of the short circuit magnetic flux versns fre- 
qnenc) shall derrease with increasing frequency 
proportionately to the impedance of a parallel 
comhination of a capacitance and a resistance 
having a time consfant of T = 35 ps. (A time con- 
stant is a shorthand notation, such as illusmated 
by a frequency response curve, having a shape 
which resdu fmm a time constant of one or  more 
microseconds This is a convenient way of de- 
fining a response curve and is never intended as a 
recommended electrical circuit.) 
The characteristic defined above is obtained by 
the following calculation: 

Lg re I85 nWb/m= 

where L* is the recorded relative short circuit 
magnetic flux level in decibels. f is the frequency 
in hertz for which L g  is computed. I is a time 
constant of 35 ys. and 0.2051 1 is a constant calcu- 
lated to make L*= 0 at  the reference frequency 
of 1000 Hz. T h e  approximate numerical values 
are given in the table. 

5.6 Flux Level Variation. The  film flux level a t  each 
frequenq from 31.5 Hz through 16 kHz shall be 
within 2 0.5 dB  of the value specified in 5.5. 

5.7 Duration. The  duration of frequency response 
test segments shall be approximately 10 seconds, 
except for the 16 kHz tone which &all be a p  
proximately SO seconds for arimuth and high- 
frequency equalization adjustment. 

0.20511-10log~~[1+ (2n)'fqdB 

Frequency. HI 
r 
loon 

31.5 
40 
:o 
80 

I60 
100 

I OM1 
2500 
1000 
6300 
8m 

1 0  ooo 
16 m 

1 000 

I on 

12  500 

Short Circuit Flux 
nWbIm 

383.00 
189.42 
189.41 
189.41 
189.39 
189.37 
189.30 
188.69 
185.00 
165.99 
142.23 
110.86 
93.60 
i8.41 
M.56 
51.78 
185.00 

Relative Lei 
L+ 

0.00 
+ 0.20 
+ 040 
+ 0.20 
+ 0.20 
+ 0.20 
+ 0.20 
+ 0.17 

0.00 
- 0.94 
- 2.28 
- 4.45 
- 5.92 
- 7.46 
- 9.12 
-11.06 

0.00 

*Calculated using the quation + = 185 x antilcg,g (L+ 120). 
tcalcnlated using the equation given in 55.  

ti. Cnlibrnlion 

6.1 Flux. T h e  short circuit flux on the test film shall 
be determined by means of the calibrated short- 
~ a p  ferromagnetic core reproducer technique. 
This technique is described in American National 
Standard 3lethod of ?Ileaatring Recorded Flux of 
Magnetic Sound Records at  Medium Wave- 
lengfhs, ANSIIIEEE 947-1982. 

6.2 Level. The  signal level measurements specified 
in 2.4 shall be measured with an RMS voltmeter 
calibrated in decibels with an  accuracy of -C 0.1 
dB over the bandwidth 31.5 Hz to 16 kHz. 

6.3 Method. The  test hlm shall be calibrated on a 
reproducing herd made in accordance with Amen- 
can National Standard Position, Dimensions and 
Reprnducing Speed of Three 2003fil Magnetic 
Sound Records on 35-mm and One Remrd on 
17.5-mm Motion-Picture Film, ANSI PW2.86- 
1981. 

SOT-E: .I signal level (reference level) test film and a 
multifrequency test film, made in accordance with this 
practire and recorded across the n,idtb of the film from 
edge to edge on polyester and uiacetate materials are 
availahle from the Society of Motion Picture and Tele- 
vision Engineers. 
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noise signal shall be recorded so that there shall 
he a low statistiwl probability of the extreme 
peaks within the signal saturating the magnetic 
film. Thc peak lerel of the wide band pink noise 
spectrum shall bc essentially equal to that of the 
corresponding frequency response test segments. 
The recorded pink noise shall have the cbaracter- 
istic s+fied in 5 5  and a duration of approxi- 
mately 30 seconds. (The pink noise test may also 
be used for multitrack azimuth adjustment using 
an osdllmope lisajous figure fmm the IWO out- 
side prime tracks of multitrack equipment.) 

5.4 Frequenq Response. The 1000-Hz frequencies of 
this multifrequency section shall be recorded 6 
dB below (92.50 nWb/m) the 185 nWb/m refer- 
ence. The following test segment frequencies in 
hertz % 2 percent shall be sine waves recorded in 
the order given: 

1OOO.31.5.40.63,125,250.500.1000.2000. 

4000.6300.8000.10 000.12 500.14 000. 

16 OOO. 1000. 

5.5 Recorded Levels. With a constant-amplitude sine- 
wave signal applied to the input of the recording 
system. the relative characteristic in effective Val- 
ues of the shon circuit magnetic flux versus fre- 
quency shall decrease with increasing frequency 
proportionately to the impedance of a parallel 
combination of a opacitance and a resistance har- 
ing a time constant of T = 35 p and 3180 p. (A 
time constant is a shorthand notation. such as S 
luu~ated by a frequency mponse curve. having 
a shape which results from a time constant of one 
or more micmseconds. This is a convenient way 
of defining a mponse curve and is never in- 
tended as a recommended electrical circuit.) 

The characteristic defined above is obtained by 
the following calculation: 

RP 128-198F 

5.7 Duration. 'I he duration of frcqucnq response 
test segnicnis shall be appru~imately 10 seconds. 
except lor the 10 kHr tone which shall be approxi- 
matcl) 30 rcronds lor azimuth and high-frequency 
equalization adjuwnenr. 

MPm RECOMMENDED PRACTlCE RP 128-1985 

Spci jkathfor  Audio IAWI and MultifreuL^nty Tat 
Film for 7Qmm Stnpd Sik-Track Rekme Print 

1. .Scope 
This practice spccifia an audio frequency 1-1 film 
to be used for adjusting the sensitirity and fre- 
quency response of 7Omm striped six-track mo 
tion-picture magnetic audio reproducers intended 
for release prints operating at 120 perforations 
per second or approximately 112 It (34 m) per 
minute. 

2. T a f  Film Sign01 
2.1 Frequencies. Thc audio record on die film shall 

he a recording which will reprrxluce at  the fre- 
quencies rpecilied in Spr. 3 when the linear s p e d  
of the film is 120 perforations per second or zip 
proxiniately 112 It (34 m) per minute (22.4 in 
[56.9 on] per nemnd) . 

2.2 Distortion. The total hannonic distortion of the 
recorded reference signal shall not exceed 0.2 per- 
cent. (See5.l.) 

2.3 Audio Record. The audio record shall be recorded 
in accordance widi American National Standard 
Position. Dimensions and Reproducing Speed of 
Six hgnet ic  Sound Records on 7Cbm Motion- 
Picture Release Prints. ANSI PH22.185-1980. 

2.4 Sigi;il Fluctuations. The  signal levels shall not 
Huctuate more di:in e 0.5 dB within each test 
section length. 

2.3 Flutter. I h c  weighted peak flutter of the audio 
record shall not exceed & 0.04 percent when 
measured in accordance with American National 
Standard .\lethod for Measurement of Weighted 
Peak Flutter of Sound Remrding and Reproduc- 
ing Equipincot. ANSI/IEm 195-1982. 

2.6 Aiimuth. The azimuth of the audio records shall 
be 90" % 3' to the reference edge of the hlm. 

2.7 Signal Identification. Each test section and seg- 
ment shall bc preceded by voice announcemeou 
identifying the content at a l e d  whow peak 
value does not exceed the peak lerel of the fre. 
quenq series. 

3. FilnSfork  
3.1 The filni stock shall be splice-free and of the low- 

shrinkage. ufety type in compliance with Anieri- 
ran Hatinnal Stmdard Specifications for Motion- 
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Picture Lfety Film. ANSI PH22.3IllI-1980. and 
s~ripxl in arcordance with ANSI PH22.185-3980 
u n l m  fulli0;lt stock is used. 

3.1.1 Test films shall be made on a base cut and per- 
fomterl in acrordance with dimensinns specified 
in .\mcrican National Standard Dimensions for 
Wmm Motion-Picture Film Perforated 05-nim. 
KS-1870. AXSI PHZZ.llP1981. 

3.2 The film stwk shall be conditioned for 10 da)a at 
20°C % 3% (68'F -c 5.4-F) at a relative humidity 
r d  50 -+ 10 pcrcent prior to recording. 

3.3 The film sh:ill be recorded and packagcd within 
the temperature and humidity limits specified in 
3.2. The recorded film shall be packaged in a 
metal can and sealed eithn with a low-moisnne 
permeability plastic tape or a fabric tape having 
a moisture barrier. 

4. Identifuntion 

€ i I i  test film shall be suitahly identified to in- 
clude the dateof manufacture. 

5. T a t  Scrtion 

5. I Reference Level. A sine wave with a frequency of 
1000 HZ 2 2 p e n t  shall be recorded ahead of 
die azimuth section, having an a h l u t e  sbort 
rircuit rcmrded level of I85 & 10 nanorebers per 
meter. for a duration of approximately 30 sec- 
onds. 

5.2 Aiimuth. .4 frequency of 16 kHz & 2% shall be 
recorded ahead of the pink noise section having 
an absolute short circuit recorded level of 25.86 
-C 10 nWblm for a duration of approximately 30 
seconds. 

3.3 Pink Soise. The pink noise test signal used for 
this section shall have equal energy in e q d  
lngarithmic frequency intenalr within the audio 
bandwidth. The lower limit shall correspond to 
the lower bandwidth of a 31.5 Hr-octave bznd 
filter of the ANSI Class I1 type. and the upper 
limit to the upper bandwidth of a 16 kHz- mtave 
hand hlter of the ANSI Clas 11 type. (Test band- 
widths must be within these limits.) The level 
in each one-third octave band fmm 40 Hz to 125 
LHz shdll h the same within 5= 1 dB. The pink 
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where I.+ IS the recorded relative short circuit 
magnetic flux level in decibels f h the frequency 
in hertz for which L* is computed. is a time 
constant of 3180 M, n is a time constant of 35 p. 
and 6 h a constant with a valueof 0.194 calculated 
to make Lg = 0 at the reference frequency of 
IOOO Hz. The approximate numerical values are 
given in the table. 

5.6 Flux Level Variation. The  film flux level at each 
frequency fmm 31.5 Hz thmugh 16 kHz shall be 
within -c 0.5 dB of Ihe value specified in 5.5. 

F l u  levels V e m  Freque119 
in N l n a e b m  pa lllcler Md DcciB*. 

Frquenc).. HI Short Circuit Flux. Relative Level+ 

1000 92.50 0 
f n\Vh/ni L* 

31.5 177.68 + 5.61 
40 133.86 + 4 5 9  
63 120.82 + 2.32 

I25 101.89 + 0.84 
250 %.xi + 0.35 
500 9.55  + 0.19 

1000 92.50 0 
2ow 86.62 - 067 
4000 71.06 - 2.29 
6900 55.35 - 4.46 
8ooo 46.73 - 5.93 

10 OOO 39.14 - 7.47 
12 500 32.33 - 9.13 
14 OOO 29.22 -10.01 
16 000 25.86 -I 1.07 

1000 92.50 0 

.Wmlated using the cqlutiw g = 92-50 x antibgz,, (Lg 120). 
+lculami using the equation givm in Section 5.5. 

6. Calibration 

6.1 Flux. The  short circuit flux on the test P m  shall 
be determined by means of the calibrated short- 
gap ferromagnetic core repmducer technique. 
This technique is described in American National 
Standard Method of hleasuring Recorded Flux 
of hIagnetic Sound Records at Medium Wave- 
lengths, ANSUIEEE 347-1982. 

6 2  Level. The signal level measurements specified in 
2.4 shall be measured with an RhlS d tmeter  
calibrated in decibla with an accuracy of & 0.1 
dB o\'er die h;indwidth 31.5 Hx to IG kHz. 

6.3 I\lethnd. The test film shall be calibrated on a 
reprnducing head made in accordance with ANSI 
PH22.11-I 980. 

Note: I t  has been shown that a strai&t 35 PS CUNC should 
be used for maximum use of the magnetic medium. It is 
r e m p i d .  hoacver, that it is necmary for the immedi- 
ate future to continue to add 3180 p because some rhea- 
ter equipment is unable to compensate for the low end. 


