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The NAB Recording and Reproducing Standards Committee was originally organized in 1941. 
Standards proposals from the Committee have been adopted by the Board of Directors in 1942, 1949, 
1950, 1953, and 1964. The standards contained herein were adopted by the Board in December 1975. 

These standards and recommended good engineering practices are for the guidance of the broad- 
casting industry, and represent the contributions of many of the nation's authorities on the various 
phases of recording as used by the industry. The NAB Recording and Reproducing Standards Com- 
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recommended standardization, to permit interchangeability and, at the same time, to embrace the 
latest technological advances of the art. 

Nothing in these standards prohibits or discourages continued progress or advancement of the 
art. On the contrary, the standards are intended to provide stimulus for continued scientific exploration 
in the field of recording. It is anticipated that when new techniques and developments are evident, the 
NAB Recording and Reproducing Standards Committee may request submissions thereon looking 
toward any needed amendments and additions to keep pace with the art as it affects all forms of AM, 
FM, and a TV broadcasting. 



Audio Cartridge Tape Recording and Reproducing Systems 

1. General 

1.1 Scope 

The purpose of this standard is to de- 
scribe and define the NAB Audio Car- 
tridge Tape Recording and Reproducing 
System. This standard does not apply to 
special purpose tape cartridge systems 
which vary significantly from those de- 
scribed in this standard (tape speed, track 
configuration, noise reduction, etc.). This 
standard does not include any applicable 
safety requirements and supersedes the 
NAB Cartridge Standard dated October 
1964. 

1.2 General Description of System arzd Ap- 
plications 

This standard applies to an endless loop 
cartridge system for the recording and 
reproduction of audio broadcast pro- 
grams on lubricated magnetic tape. 

The NAB cartridge is an enclosure 
containing an endless loop of lubricated 
magnetic tape wound in such a fashion 
as to allow continuous tape motion. 

The cartridge case has an opening in 
its lower side in order to accommodate a 
pressure roller, a corresponding cutout 
in the front side for a capstan, and two 
or more cutouts for insertion of mag- 
netic head(s). 

In the working position, the pressure 
roller pushes the tape against the capstan. 
At the same time, the pressure roller 
shaft may position the cartridge via a 
spring action device or other cartridge 
member. 

The Standard requires either one pro- 
gram track and one cue track for mono- 
phonic programs; or two program tracks 
and one cue track for stereophonic pro- 
grams. 

A standard machine shall have the 
capability of accepting a single or multi- 
plicity of NAB Size AA, Size AA and BB, 
or Size AA, BB. and CC cartridges. 

A standard machine shall transport 
the tape, record and/or reproduce the 
signals recorded thereon in accordance 
with the requirements herein stated. 

A standard cartridge shall maintain 
the tape in the position and condition 
shown in Fig. B. The cartridge shall 
permit the tape to be transported so as to 
meet the requirements herein stated. 

1.3 Description of Cue System 
This standard employs one track on the 
tape on which may be recorded four dif- 
ferent signals, one each for (a) cueing the 
tape to a starting point, (b) providing an 
end of message signal, (c) a third signal, 
and (d) a fourth signal. Signals (b), (c), 
and (d) are used externally to the system. 
Refer to Section 3.4. 

1.4 Fast Wind (High Speed Cueing) 
High speed cueing is an optional feature 
and is intended for use in advancing the 
tape at a rate in excess of the normal 
(7.5 i d s ,  190.5 mm/s) playing speed and 
stopping upon sensing the primary cue 
signal recorded on the cue track. 

1.5 Environment 
This standard applies when machines 
and NAB Type AA cartridges are op- 
erated in free air circulation under the 
following conditions: 

1.5.1 Relative Humidity 
Relative humidity not less than 25 
percent or more than 80 percent. 

1 S . 2  Ambient Temperature 
The ambient temperature shall not 
be less than 40°F (4°C) or more 
than 90 O F  (32 "C). 

1.5.3 Power Source 
The line voltage is to be 117 v, 
-t 10 percent, la/, 60 Hz. Alternate 
voltages and frequencies may be 
used as specified on the equipment. 

1.5.4 Radio Frequency Interference 
f RFI) 
Cartridge tape equipment com- 
monly operates in RF fields. The 
problem of determining a suitable 
test condition is under study. 

Mechanical Requirements for 
Cartridges, Tape, Recording and 
Reproducing Equipment 

2.1 Mechanical Dimensions 

2.1.1 Cartridges 

2.1.1.1 Sizes and Dimensions 

Three cartridge sizes are 
standard; NAB Type AA, 



NAB Type BB, and NAB 
Type CC.' 

The standard dimensions 
for NAB Type AA cartridge 
are shown in Fig. 1. 

Dimensions *for NAB 
Type BB and Type CC are 
shown in Table 1. The 
dimensions for Type AA 
apply to Type BB and 
Type CC except for width 
and length. 

TABLE 1 

All Dimensions in Inches 

Cartridge Width 
NAB type Length Height 

All Dimensions in Millimeters 

Cartridge 
NAB type Width Length Height 

Spring Action Device 

The cartridge spring action 
device when used, shall 
meet the requirements 
shown in Fig. 2. 

Form of the Cartridge Heel 

The cartridge heel shape 
is not standardized, but 
must fall within the out- 
line shown in Fig. 1. 

Tape Path2 

The running path of the 
uppermost edge of the tape 
shall be parallel to the C 
plane (deck plane) at a 
distance perpendicular to 
said plane of 0.562 in. 

 h he cartridges meeting this standard are similar to the 
former Type A. Type B and Type C, respectively. Certain 
differences in the Type AA, BB, and CC may prevent full 
compatibility with those described in the 1964 NAB Stan- 
dard. 

' ~ i ~ .  1B gives a dimension for the lower edge of the tape 
when it is in a relaxed static condition. 

(14.275 mm). Tolerance is + 0.002 in. (0.051 mm). 
No member of the car- 

tridge or playing mecha- 
nism shall prevent the tape 
from running within the 
prescribed limits. See Fig. 
3. 

2.1.1.5 Tape Tension 

The tape tension measured 
with tape moving in the di- 
rection of normal travel, 
with heads and external 
guides eliminated, and any 
braking system defeated, 
shall not exceed 3 oz. 
(0.834 N). 

2.1.1.6 Tape Orientation 

The magnetic coating shall 
face the windows at the 
front of the cartridge, and 
shall move across the win- 
dows from right to left as 
the cartridge is held with 
the bottom down and the 
windows facing the ob- 
server. See Fig. 1B. 

2.1.1.7 Playing Time 

The playing time shall be 
clearly marked on the car- 
tridge. Loaded cartridges 
shall contain no less tave 
than that required to p;o- 
vide the indicated playing 
time (at 7.5 i d s  190.5 
mm/s). Excess tape shall 
not exceed 3 sec. playing 
time for playing times up 
to 100 sec.. and not more 
than 6 sec. for playing 
times greater than 100 sec. 

2.1.1.8 Identification 

Cartridges conforming to 
this standard shall be 
clearly identified with the 
appropriate NAB Type 
(AA, BB, CC). 

2.1.1.9 Tape Stop Time 
The tape shall stop within 
40 msec (maximum) of the 
transport release at 7.5 
i d s  (190.5 mm/s), or 80 
msec (maximum) equiva- 
lent playing time from 
fastest speed. 



5.l7.5 

NOTE III I *.OPS 

YllNDOW OIMENSIONS ' 
0 0  NOT INCLUDE ORAFT. 
UP TO 3' MAT BE 
USED IW SUCH A 
OlRECTiOLl AS TO 
UAlE THE OPENlNGS 1- . . _. _ .  . -. . - LARGER i*bN THE 
STATED DIMENSIONS / SHAPE OPTIOII IL-  - - 

NOT TO EXCEED 
BOUNORI DlMELlSlONS !T 1.500 

I MAX 

Fig. 1A. NAB "AA" cartridge. 

PARTING '*LASH" 1ND 
COYER UllALlGNMEN, 
MUST NOT CAUSE M I X  DIM1 
TO BE EXCEEDED 

THIS SURFACE FREE 

Fig. 1 B. NAB "AA" cartridge. 

FORCE REOUIRED FOR MAXIMUM 
DEFLECTION OF SPRING SHALL BE 
4 TO 8 0 2 .  MEASURED ALONG A-A, 
PARALLEL TO BASE 

A 

SPRING OPTIONAL 

MAXIMUM DEFLECTION 

SPRING ACTION DEVICE r2-7 
L 0 . 1 8 7  MAX. ' NOTE. TAPE PULL TENSION SHALL 

NOT EXCEED 3 0 2 . -  WITH 
ANY BRAKE SYSTEM RELEASED, 
ANDNOTAPE HEADS OR 
GUIDES ENGAGED. 

Fig. 2. NAB "AA" cartridge spring action device 
imitations. 

SHADED l R E l S  SHALL BE FREE 
OF ANY RlGlO CARTRIDGE MEMBER: 
TO 4LLOW FOR EXTERNAL 
TAPE GUlDES 

I I 
r . 2 8 5 1 . 0 1 0  HEAD INSERTION LIMITS 

I I -HEAD Z E N I T H I  TO -C-TO 15'  

Fig. 3. Machinelcartridge interface dimensions. 



I 0 2 4 8  TAPE WIDTH 2.1.2 Tape 

2.1.2.1 Tape Thickness 
Total thickness of tape 
(base film plus coatings) 
shall not exceed 1.6 mils 
(0.04 mm). 

2.1.2.2 Tape Width 
The tape width shall be 
0.248 in. +0.000, -0.002. 
(6.30 mm +0.000, -0.05 
mm.) 

2.1.2.3 Tape Lubrication 
Tape used in cartridges 
shall be lubricated on the 
side opposite the magnetic 
coating. 

2.1.3 Transport 

2.1.3.1 Head Location 
The location of the center 
line of the gap of each 
head referenced to Plane 
A shall be as shown in 
Fig. 3. 

2.1.3.2 Head Insertion 

The tape contact surface 
of the head(s) relative to 
the B plane shall be as 
shown in Fig. 3. 

2.1.3.3 Head Zenith 

The tape contact surface 
of the head(s) shall be per- 
pendicular to C plane with- 
in 15 min. of arc as shown 
in Fig. 3. 

2.1.3.4 Head/Tape Contact Area 
The tape-to-head contact 
area shall be within limits 
as shown in Fig. 3. 

2.1.3.5 Track Reference Dimen- 
sions and Formats 
The monophonic track sys- 
tem reference dimensions 
are given in Fig. 4A. The 
stereophonic track system 
reference dimensions are 
given in Fig. 4B. 

2.1.3.6 Capstan Perpendicularity 
The capstan shall be per- 
pendicular to Plane C 
(deck plane) within 15 min. 
of arc. 

- 0 8 2  TRACK WIDTH 

Fig. 4A. ,Mono track system reference dimensions. 

2.2 Transport Performance 

2.2.1 Tape Speed 

The standard tape speed shall be 
7.5 i d s  (190.5 mm/s) tolerance 
shall be + 0.2 percent. 

2.2.2 Fast Wind (Optional) 

2.2.2.1 Maximum Tape Speed 

The maximum tape speed 
shall be 30 in/s (762 mm/ 
s) in fast wind mode (Me- 
chanical considerations for 
tape and cartridge). 

2.2.2.2 Initiate Fast Wind Mode 

The fast wind mode shall 
be initiated by the trailing 
edge of the secondary cue 
tone (EOM) for automatic, 
or by actuation of a con- 
tact closure or equivalent 
for manual operation. - 0.248 TAPE WIDTH 

L- 
0 243  

I 7- blGnr PROGRAM 100 0 C 

Fig. 4B. Stereo track system reference dimensions. 



2.2.2.3 Inhibit Start Command 

When stopping from the 
fast wind mode, the start 
command is to be inhibited 
for the maximum motor 
speed transition time (from 
fast to normal speed). 

2.2.2.4 Defeat Fast Wind Mode 

Machines with fast wind 
shall have a switch to al- 
low the defeat of automatic 
fast wind mode. When in 
a recording mode, fast 
wind operation shall be 
defeated. 

2.2.3 Transport Stop Time 

The transport stop time shall be 
80 msec. maximum at 7.5 i d s  
(190.5 mm/s); 120 msec. divided 
by the ratio of fast wind speed to 
7.5 i d s  (190.5 mm/s) when set in 
the recommended minimum time 
release adjustment or mode. 

2.2.4 Transport Start Time 

The transport start time from initi- 
ation of start command shall be 
120 msec. maximum to first reach 
7.5 in/s (190.5 mm/s). 

2.2.5 Maximum Temperature Rise 

The maximum temperature rise 
above ambient for any machine 
part in long-term contact with the 
tape or cartridge shall be 50°F 
(28°C). 

2.2.6 Flutter 

The weighted peak flutter of the 
reproducer shall be less than + 
0.15 percent measured accwding 
to ANSI S4.3, using a flutter test 
tape as described in Section 4.4 of 
this standard. 

2.2.7 Phase Difference (Stereo) 

The peak stereophonic phase dif- 
ference shall not exceed 90' at 
12.5 Hz. 

3. Electrical Requirements for Recording 
and Reproducing Equipment 

3.1 Equalization 

3.1.1 Recorded Tape Flux Characteristic 

The standard characteristic of the 
short circuit magnetic tape flux 
(and also the fluxivity) versus fre- 
quency shall fall with increasing 
frequency in conformity with the 
impedance of a parallel combina- 
tion of a capacitance and a re- 
sistance having a time constant of 
50 microseconds. Refer to Table 
2 and Fig. 5. 

3.2 Standard Tape Reference and Operating 
Level 

3.2.1 Reference Fluxivity 

For all measurements in this stan- 
dard, the reference fluxivity shall 
be 160 nWb/m at 1 kHz as mea- 
sured according to ANSI S4.6. 

3.2.2 Standard Operating Level 

The standard operating level is 
not specified. 

160 nWb/m at 1 kHz is recom- 
mended if a VU Meter, or instrul 
ment of similar characteristics is 
used in the recording prosess with 
currently available magnetic tape. 

3.3 Program System Performance Require- 
ments 

3.3.1 Minimum Input Level 

3.3.1.1 Reproducer Limit 

The maximum gain of the 
reproducer shall be such 
that a recorded fluxivity of 

SHORT-CIRCUIT FLUX L E V E L / L ~ B J  
+ 10 

0 

- 10 

Fig. 5. Standard recorded tape short circuit flux 
characteristic. 



50 nWb/m at 1 kHz (10 
dB below reference fluxiv- 
ity) will produce at least 
0 dBm output level. 

3.3.1.2 Recorder Limit * 

The recorder shall be cap- 
able of recording a 1 kHz 
signal at reference fluxivity 
from the following mini- 
mum input levels: -22 
dBm (60 mv/600 ohms, or 
30 mv/150 ohms) 600/150 
ohm connection; -8 dBm 
(300 mv/600 ohms), -2 
dBm (300 mv/150 ohms) 
bridging connection. 

3.3.2 Maximum Input Level 

3.3.2.1 Reproducer Limit 

The reproducer shall be 
capable of reproducing no 
less than 1250 nWb/m 
equivalent input fluxivity 
at 1 kHz (18 dB above ref- 
erence fluxivity). 

3.3.2.2 Recorder Limit 

The record amplifier shall 
be capable of accepting 
the following maximum 
levels: 0 dBm (780 mv/600 
ohms or 390 mv/150 ohms) 
600/150 ohm connection; 
$14 dBm (4.0 mv/600 
ohms), +20 dBm (4.0 
mv/150 ohms) bridging 
connection. 

3.3.3 Amplitude/Frequency Response 

3.3.3.1 Reproducer Limit 

When reproducing a cali- 
bration tape meeting the 
requirements of paragraph 
4, the output level of the 
reproducer shall be within 
a 2 dB window from 315 
Hz to 10 kHz, 3 dB win- 
dow from 150 to 314 Hz, 
5 dB window from 50 to 
149 Hz, and opening from 
2 to 3 dB between 10 and 
16 kHz, as shown in Fig. 
6B, with the upper limit 
of the window to be flat 
from 20 Hz to 20 kHz. 

3.3.3.2 Recorder Limit 

When recording a tape 
and comparing its repro- 
duced output with that of 
an NAB Standard test 
tape, the difference shall 
be within a 2 dB window 
from 50 Hz to 10 kHz, and 
opening from 2 to 3 dB 
between 10 kHz and 16 
kHz, as shown in Fig. 6A. 

3.3.3.3 Level Difference (Stereo) 

The maximum level dif- 
ference between stereo pro- 
gram channels shall be 1.5 
dB for a reproducer, and 
3.0 dB for a recorder/re- 
producer over the frequency 
range from 50 Hz to 16 
kHz. 

3.3.4 Total Harmonic Distortion 

3.3.4.1 Reproducer Limit 

The total harmonic distor- 
tion of the reproducer at 
+18 dBm output (from 
50 Hz to 16 kHz) shall be 
less than 0.5 percent. 

3.3.4.2 Recorder Limit 

The total harmonic distor- 
tion of the record amplifier 
at 1 kHz, with a level 18 
dB above that required to 
record 160 nWb/m on 
currently available mag- 
netic tape, shall be less 
than 0.5 percent. 

3.3.4.3 System Limit 

The total harmonic dis- 
tortion when recording 
and reproducing 160 
nWb/m at 1 kHz, on cur- 
rently available tape, shall 
be less than 2.0 percent. 

With a 1 kHz tone re- 
corded with peak bias on 
any lubricated tape at a 
level which produces 3.0 
percent rms 3rd harmonic 
distortion, the distortion 
should result mainly from 
the tape nonlinearity and 
not from the recording or 
reproducing amplifiers. 
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31.5 63 125 250 500 Ik 2k 4k 8k 16k 
FREQUENCY IN HERTZ 

Fig. 6A. Record chafacteristic tolerance. 

3.3.5 Signal/Noise Ratio 

Reproducer Limit 

The reproducer signal-to- 
noise ratio shall be mea- 
sured unweighted with a 
bandpass of 20 Hz to 20 
kHz without tape running, 
but with an otherwise fully 
operating reproducer, from 
160 nWb/m at 1 kHz ref- 
erence level. The minimum 
signal-to-noise ratio shall 
be 50 dB for mono and 47 
dB for stereo. 

System Limit 

The system signal-to-noise 
ratio shall be measured 
unweighted with a band- 
pass of 20 Hz to 20 kHz, 
using a tape recorded with 
bias but with no signal, 
from 160 nWb/m at 1 kHz 
reference level. The mini- 
mum system signal-to-noise 
ratio shall be 47 dB for 
mono and 44 dB for 
stereo. 

3.3.6 System Crosstalk 

3.3.6.1 Stereo Program Crosstalk 

Stereo program crosstalk 
shall be measured at 50 
Hz, 1 kHz, 10 kHz with 
160 nWb/m and 50 nWb/ 
m respective fluxivities, 
correct source and load im- 
pedances, and with normal 
gain control settings. The 
maximum stereo program 
crosstalk shall be -45 dB. 

Fig. 6B. Reproduce characteristic tolerance. 

2 dB 

3.3.6.2 Cue to Program Crosstalk 

Cue to program crosstalk 
shall be measured at 150 
Hz, 1 kHz, 3.5 kHz and 8 
kHz, with nominal levels, 
correct source and load 
impedances, and with 
normal gain control set- 
tings. The maximum cue 
to program crosstalk shall 
be -50 dB. 

i '  

3.3.7 Channel Phasing (Stereo) 

: .  ; .  

3.3.7.1 Record Polarity 

3dB 

In-phase stereo inputs to 
record amplifier input 
terminals shall produce in- 
phase magnetic signals on 
the tape (as from a full- 
track record head). 

: .  

3.3.7.2 Reproduce Polarity 

4 - 
- 
t 

- 

In-phase magnetic signals 
on the tape (as from full- 
track recording) shall be 
reproduced as in-phase 
stereo signals at the repro- 
duce amplifier output 
terminals. 

. .  

3.3.7.3 Phase Difference 

a*>, ,  R , ? X  "lii', J l S l l i C  L ! l , i , , i ,  

The peak phase difference 
between stereo channels 
(record and subsequently 
reproduce) shall be less 
than 90" for all frequencies 
between 50 Hz and 12.5 
kHz. 

i.i5 b ? 5 ? 5  5 i ?  r : 5  

. .  
. .  
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3.3.8 Interface Impedances 

: :  

31.5 63 125 250 500 Ik 2k 4k 8 k  16k 
FREQUENCY IN HERTZ 

: .  

. :  

The recorder and/or reproducer 
shall be required to meet all of the 
specifications of this standard only 
when properly terminated in the 
rated source and load impedances. 

. ,  

3.3.8.1 Reproducer Load Imped- 
ance 

1 '  , ,  

The reproducer rated load 
impedances shall be 600 
ohms on output connection 
and 150 ohms available on 
external connection or by 
internal wiring. 

. .  

. '  , 

. .  
. 

. '  
. 
. '  . ' 



Reproducer Output Im- 
pedance 

The reproducer output 
impedances shall not ex- 
ceed 0.125 times the rated 
load impedance (75 ohms 
maximum for 600 ohms 
rated load, 18.8 ohms 
maximum for 150 ohms 
rated load), over the fre- 
quency range from 50 Hz 
to 16 kHz. 

Recorder Source Imped- 
ance 

The recorder source im- 
pedance shall be 150 ohms 
or less; on the 150 ohm 
connection, or 600 ohms 
or less on the 600 ohm 
connection. 

Recorder Input Imped- 
. < 

ance 

The recorder input imped- 
ances shall be 8 (mini- 
mum) times the rated 
source impedance (4,800 
ohms minimum for 600 
ohms rated source, 1,200 
ohms minimum for 150 
ohms rated source), and 
10,000 ohm minimum 
bridging over the frequency 
range from 50 Hz to 16 
kHz. 

Input/Output Connections 

The program record input 
and reproduce output con- 
nections shall be floating 
(ungrounded), capable of 
being connected to sources/ 
loads with either side or 
centerpoint grounded while 
meeting all other specifi- 
cations. 

3.4 Cue System Performance Requirements 

3.4.1 Required and Optional Cue Facili- 
ties3 

There shall be a primary cue sys- 
tem in NAB Standard Cartridge 

3~ecording of the Secondary cue, Tertiary cue and Log- 
ging signals shall be possible during the record and repro- 
duce modes of the cartridge machines without causing any 
of the parameters to exceed the specified limits. 

Tape Recorders and Reproducers. 
All other cue/logging facilities are 
optional. When used, the optional 
Secondary, Tertiary and Logging 
cue tones shall be as assigned in 
paragraph 3.4.2, the cue sensor 
limits shall be as specified in para- 
graph 3.4.6; and all other require- 
ments listed in paragraph 3.4 for 
cue system performance must be 
met. 

3.4.2 Cue/Logging Generator Frequen- 
cies and Tolerances 

Primary cue: 1 kHz, + 50 Hz. 
Secondary cue: 150 Hz, + 8 Hz. 
Tertiary cue: 8 kHz, _+ 400 Hz. 
Logging signal: 3.5 kHz, + 150 

Hz for single-tone On/Off sys- 
tem. 
3.3 kHz to 3.7 kHz maximum 
window for FSK logging system. 

3.4.3 Cue/Logging Tone Levels 

3.4.3.1 Recorded Fluxivity 

Primary cue: 160 nWb/m, 
+20 nWb/m, -40 nWb/ 
m. 

Secondary cue: 360 nWb/ 
m, +40 nWb/m, -110 
nWb/m. 

Tertiary cue: 20 nWb/m, 
+2 nWb/m, -6 nWb/m. 

Logging signal: 35 nWb/ 
m, +5 nWb/m, -10 nWb/ 
m. 

3.4.3.2 Relative Output Levels 

When a tape with standard 
recorded cue tones is re- 
produced through an 
amplifier having the ideal 
NAB reproducing char- 
acteristic and compared to 
the NAB Standard Tape 
Reference Fluxivity (para- 
graph 4.2.1.2), the corre- 
sponding relative output 
levels are: 

Primary cue: 0 dB stan- 
dard, +1 dB maximum, 
-3 dB minimum (4-1 -3 
dB). 

Secondary cue: +6 dB 
standard, +7 dB maxi- 



mum, 4-3 dB minimum 
(+1 -3 dB). 

Tertiary cue: -10 dB stan- 
dard, -9 dB maximum, 
-13 dB minimum (+1 -3 
d ~ ) .  

Logging signal: -10 dB 
standard, -9 dB maxi- 
mum, -13 dB minimum 
(+1  -3 dB). 

3.4.4 Cue/Logging Tone Distortion 

The total harmonic distortion as 
recorded on the tape at the fre- 
quencies and levels listed above 
shall not exceed 5.0 percent. 

3.4.5 Cue/Logging Tone Duration 

Primary cue: 500 msec. minimum, 
750 msec. maximum. 

Secondary cue: 100 msec. mini- 
mum (15 cycles at 150 Hz), no 
maximum specified. 

Tertiary cue: 2 msec. minimum (16 
cycles at 8 kHz), no maximum 
specified. 

Logging signal: No minimum or 
maximum specified. External 
logging encoding and decoding 
systems may have differing re- 
quirements. 

3.4.6 Cue Sensor Requirements 

3.4.6.1 Cue Sensor Operation4 

The individual cue sensors 
shall operate satisfactorily 
with the levels listed in 
Section 3.4.3 for tones 
within the frequency toler- 
ances listed below: 

Primary cue: 1 kHz f 100 
Hz. 

Secondary cue: 150 Hz f 
15 Hz. 

Tertiary cue: 8 kHz * 800 
Hz. 

Logging signal: No toler- 
ance specified. 

3.4.6.2 Primary Cue Sensor In- 
hibitor 

A Primary cue sensor in- 
hibit timer shall be incor- 

4 ~ h e  external logging system sensor must reject the Pri- 
mary, Secondary and Tertiary cue signals at the maximum 
specified levels for error-free operation. 

porated to prevent the 
operation of the Primary 
cue sensor until after the 
Primary cue tone has init- 
ially passed the cue repro- 
duce head. The duration 
of the inhibit or protect 
timer shall be 1.75 sec., 
t 0.25 sec. 

3.4.6.3 Protection against False 
Cueing 

The Primary, Secondary 
and Tertiary cue sensors 
shall not respond to other 
standard cue or logging 
tones within the frequency 
tolerances listed in Section 
3.4.2 (and with up to 6 dB 
above standard levels in 
3.4.3 with no more than 
5 percent distortion) when 
either in the normal speed 
or fast speed mode of op- 
eration. 

3.4.7 Cue Sensor External Switching 
Requirements 

The Secondary and Tertiary cue 
sensors shall have a ground switch- 
ing output when the optional 
sensors are provided. The switch- 
ing circuit shall be one-side 
grounded with a current sinking 
capability of at least 50 mA., volt- 
age rating of at least +25 v when 
open and, with 50 mA. current, 
shall have 0.4 v maximum voltage 
drop across the switch when closed. 

Protection shall be included to 
prevent damage of the switching 
circuit components with a reverse 
voltage of up to -25 v, and a re- 
verse current of up to 100 ma. in 
the event the load switching sup- 
ply is reversed in polarity. 

3.4.8 Logging Znput/Output Require- 
ments 

3.4.8.1 Input Level 

The required input logging 
signal shall be 0.5 v., t- 
0.25 v RMS level for a 
tape fluxivity of 35 nWb/ 
m. 



3.4.8.2 Input Impedance 

The logging input imped- 
ance shall be 10,000 ohms 
minimum. The input may 
be one-side grounded. 

3.4.8.3 Output Level 

The required logging out- 
put level shall be 0.5 v, 
f 0.25 v RMS from a 
logging signal of 35 nWb/ 
m tape fluxivity. 

3.4.8.4 Load Impedance 

The logging load imped- 
ance shall be 10,000 ohms 
minimum. The output may 
be unbalanced. 

3.4.8.5 Protection From External 
Cue Tones 

The output circuit shall 
provide 40 dB minimum 
isolation for internal cue 
sensors from external cue 
signals appearing on the 
output connector from 
other machines connected 
in parallel with the out- 
put. 

3.4.8.6 Logging Output Distortion 

The total harmonic distor- 
tion for Primary, Sec- 
ondary and Tertiary cue 
tones, and for Logging 
tones appearing at the log- 
ging output, recorded at 
maximum levels with up to 
5.0 percent distortion on 
the tape shall be 7.0 per- 
cent maximum. 

3.5 Remote I n ~ u t  Switchinp Requirements - .  
Reproducer Requirements 

Connections and circuitry for start 
and stop remote switching func- 
tions shall be provided in repro- 
ducers. 

Recorder Requirements 

Record set remote switching func- 
tions shall be provided in recorders. 
Connections and circuitry for sec- 
ondary and tertiary cue remote 
record switching functions shall be 

provided when these optional facil- 
ities are provided in the recorder. 

3.5.3 Voltage and Current Requirements 

All circuits for remote switching 
shall be one-side grounded and 
capable of operation by the closure 
of an external normally open set 
of contacts, or equivalent. They 
shall operate from a positive sup- 
ply voltage, with + 25 v maximum 
appearing on the switching termi- 
nals. 

They shall require no more than 
50 mA. current for operation, and 
shall operate when the switching 
voltage is pulled down to +0.4 v 
with respect to ground by the ex- 
ternal switch. 

Proteciton shall be included to 
prevent damage of the switching 
circuit components with a sustained 
reverse current of up to 100 mA. in 
the event an external supply is con- 
nected to the switching terminals. 

3.5.4 Response Time 

The switching circuits of 3.5.1 and 
3.5.2 shall operate with a switch 
closure of 40 msec. or more. 

4. CalibrationlTest Tapes 

4.1 Label Information 

The cartridge shall be labeled. It shall 
state the test tape category, tape speed, 
NAB Standard and edition, the manufac- 
turer and catalog number, and the track 
format. 

4.2 Spot Frequency Calibration Tape 

There is nothing at the present time for 
Section 4.2. 

4.2.1 General 

4.2.1.1 Reference Frequency 

The reference frequency 
for calibration tapes shall 
be 1000 Hz. 

4.2.1.2 Reference Fluxivity 

The reference fluxivity for 
calibration tapes shall be 
an RMS short-circuit flux 
per unit track width of 
160 nWb/m of track width 



at 1000 Hz, as measured 
according to ANSI S4.6- 
1973. 

4.2.1.3 Flux versus Frequency 

The recorded tape flux 
versus frequency shall be 
as given by the following 
equation: 

where f is the frequency in 
Hz. 

4.2.2 Tolerances 

4.2.2.1 Recorded Frequencies 

The recorded frequencies, 
when reproduced at the 
standard speed, shall be 
the specified values + 1 
percent. 

4.2.2.2 Reference Fluxivity 

The reference fluxivity 
shall be the specified value + 3 percent. 

4.2.2.3 Flux versus Frequency 

The fluxivity versus fre- 
quency shall be the speci- 
fied value in Table 2 k 
0.5 dB up to the fre- 
quency of 10 kHz, and $- 
1.0 dB for frequencies 
above 10 kHz. 

4.2.2.4 Azimuth Angle 

The tape flux shall be 
parallel to the longitudinal 
axis of the tape with an 
azimuth alignment error 
across the entire track 
width not to exceed + 0.2 
milliradians (40 sec.). 

4.2.3 Recorded Tracks 

4.2.3.1 Monophonic 

The recorded test signals 
may be recorded on the 
program track shown in 
Fig. 4A, or they may be 
recorded across the entire 
upper 0.16 in. (4 mm) of 
the tape. 

4.2.3.2 Stereophonic 

The recorded test signals 
may be recorded on the 
two program tracks shown 
in Fig. 4B, or they may be 
recorded (with fringing 
compensation) across the 
entire upper 0.16 in. (4 
mm) of the tape. 

4.2.4 Test Tape Format 

Frequency 
(Hz) 

4.2.4.1 Announcements 

Each test tone shall be pre- 
ceded by a voice announce- 
ment. 

4.2.4.2 Format 

The calibration tape shall 
contain at least the follow- 
ing frequencies, durations, 
and levels, preferably in 
the following sequence: 

Duration 
(sec.) 

5 

20 
10 

30 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

20 

Level 
(dB) - 
- 0 

0 
-10 

-10 

-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

0 

Function 

Cue (Recorded on 
Cue Track) 

Reference Fluxivity 
Response refer- 

ence level 
Azimuth & phase 

calib. 

Reference fluxivity 

4.3 Standard Speed/Timing Tape 

4.3.1 Accuracy Requirement 

The speed timing error, when used 
within manufacturer's specified 
environmental conditions, trace- 
able to a recognized timing stan- 
dard such as the National Bureau 
of Standards, shall be less than 
0.2 percent. 



4.3.2 Minimum Load Requirement 

The speedhiming cartridge shall 
contain no less than 2 min. of 1 
mil base film lubricated tape, at 
standard operating speed of 7.5 
i d s  (190.5 mm/s), and shall be 
recorded on the top 0.082 in. track. 

4.3.3 Instructions for Use 

Instructions for use shall be stated 
in a concise and unambiguous 
way, since several differing types 
of test tapes are available. Instru- 
mentation requirements and prac- 
tical alternates shall be described, 
along with possible areas of error 
in their use. 

4.4 Flutter Test Tape 

4.4.1 Frequency and Level 

The flutter test tape shall be re- 
corded at 3150 Hz + 1.0 percent 
at 120 nWb/m +. 2 d 3  and to the 
requirements of ANSI S4.3.5 

4.4.2 Peak Flutter Content 

The weighted peak flutter content, 
when loaded in a cartridge shall 
not exceed f 0.05 percent. 

4.4.3 Minimum Load Requirement. 

The flutter test cartridge shall con- 
tain no less than 3% min. of 1 mil 
base film lubricated tape at a stan- 
dard operating speed of 7.5 i d s .  

4.5 Swept-Frequency Test Tape 

4.5.1 General 

Two sweep modes are required: a 
rapid sweep followed by a slow 
sweep. 

4.5.1.1 Monophonic Test Tape 

The monophonic swept- 
frequency test tape shall 
be recorded on the top 
0.082 in. (2.08 mm) track. 

4.5.1.2 Stereophonic Test Tape 

The stereophonic swept- 
frequency test tape shall 
be recorded in-phase + 
10' maximum. It shall be 
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recorded either on the top 
and center 0.043 in. (1.09 
mm) tracks or full track 
(cue track erased) provided 
fringing factor corrections 
are noted. 

4.5.2 Fast Sweep Test Tape 

4.5.2.1 Voice Announcement 

No voice announcement is 
required. 

4.5.2.2 Cue Tones 

The tape shall be recorded 
without primary cue tones 
and shall have 2 sec. of 
silence between sweeps. 

4.5.2.3 Format 

The fast sweep section 
shall start with 20 sec. of 
1 kHz signal recorded at 
a -10 dB level + 0.5 dB 
referenced to the 160 
nWb/m Standard Refer- 
ence Fiuxivity. The 1 kHz 
Standard Reference Fiux- 
ivity shall be followed by 
1 min. of the repetitive 
sweep frequency from 500 
Hz to 16 kHz at the same 
level and at a 100 msec. 
sweep rate. The frequency 
shall change logarithmical- 
ly in respect to time. 

4.5.3 Slow Sweep Section 

4.5.3.1 Voice Announcements 

The frequencies shall be 
announced at a level low 
enough not to interfere 
with measurement accu- 
racy. 

4.5.3.2 Cue Tones 

The slow frequency sweep 
calibration tape shall in- 
clude the primary cue tone 
recorded one sec. before 
the beginning of each 
sweep. 

4.5.3.3 Format 

The slow sweep section 
shall follow the fast sweep 
section of the Sweep-Fre- 



quency Test Tape with 
three cycles of a repetitive 
sweep frequency recorded 
at a -10 dB level f 0.5 dB 
referenced to the 160 
nWWm Standard Refer- 
ence Fluxivity. The sweep 
frequency shall be 50 Hz 
to 16 kHz at a 25 sec. 
sweep rate. The frequency 
shall change logarithmical- 
ly in respect to time. 

4.6 Cue/Logging Test Tape 

Mono Test Tape 

The mono cueAogging test tape 
shall be recorded on the bottom 
0.082 in. (2.08 mm) cue track. 

Stereo Test Tape 

The stereo cue/logging test tape 
shall be recorded on the bottom 
0.043 in. (1.09 mm) cue track. 

Test Tape Format 

Using 160 nWb/m, + 0.25 per- 
cent as 0 dB reference, the follow- 
ing tones shall be recorded within 
f 0.5 percent of the nominal fre- 
quencies and within + 0.5 dB of 
the specified levels, with a maxi- 
mum total harmonic distortion of 
5.0 percent. Each test tone is to be 
preceded by a voice announcement 
on the top track. 

Freq. Time Level Function 

THRESHOLD SENSITIVITY 

1 kHz 10 sec - 7 dB Primary threshold 
150 Hz 10 sec - 1 dB Secondary threshold 

8 kHz 10 sec -17 dB Tertiary threshold 

LOGGING TONE 

3.5 kHz 10 sec -10 dB Logging, nominal level 
3.35 kHza 10msb -10 dB 
3.65 kHza 1Oms -10dB 

STANDARD LEVEL AND DURATION 

1 kHza 500 ms 0 dB Primary minimum tirne 
150 Hza 100 ms + 6 dB Secondary minimum time 

8 kHz 2 ms -10 dB Tertiary minimum time 

BANDWIDTH SELECTIVITY 

a~epeat four times. 
bms = millisecond. 

TABLE 2 

Standard Recorded Tape Short Circuit 
Flux Characteristic (50 psec) 

Frequency 
(in Hz) 

16 
25 

31.5 
40 
50 
63 
80 

100 
125 
160 
200 
250 

Flux Level 
(in dB) 

+ .41 
+ .41 
+ .41 
+ .41 
+ .41 
+ .41 
+ .41 
+ .41 
+ .40 
+ .40 
+ .39 
+ .38 

Frequency 
(kHz) 

1 
1.25 
1.6 
2 
2.5 
3.15 
4 
5 
6.3 
8 

10 
12.5 

Flux Level 
(in dB) 

0 
- .21 
- .57 
- 1.04 
- 1.68 
- 2.56 
- 3.70 
- 4.99 
- 6.51 
- 8.23 
- 9.95 
-11.74 

Relative flux level calculated by: 

where f is the frequency of interest and F is the tran- 
sition frequency (3,183 Hz for 50psec.). The expres- 
sion gives attenuation, with no attenuation for Zero 
Hz. The table is normalized for reference level at 1 
kHz. 



APPENDIX A 

Glossary of Magnetic Cartridge 
Tape Recording and Reproducing 

Terms and Definitions 

Azimuth Error, Mean (average)-The signal 
loss in each of two or more heads due to gap 
misalignment when adjusted for phase coinci- 
dence. 

Cue Tones-Recorded audio frequencies of 
specified duration arranged in a physical fashion 
on the recorded tape so as to provide a signaling 
system available forp@sitioningthe tape at the 
start of message and/or such auxiliary functions 
as may be necessary and desirable. 

Cue Track-That portion of the tape upon 
which the cue tones are recorded. 

Flux (recorded)-A measure of the amplitude 
of the signal recorded on the magnetic tape. 

Fluxivity-The name of short-circuit flux per 
unit track width. The usual multiple of the unit 
is nanowebers per meter (nWb/m). 

Gap Scatter-An expression for the horizontal 
displacement of two or more head gaps. 

Logging Input-An external recording input 
connection to the cue track for the purpose of 
recording logging information. 

Logging Output-An output connection from 
the cue channel for the purpose of reproducing 
logging information. 

Logging Signal (tone)-Tones within an as- 
signed frequency band used for the recording of 
logging information. 

Motor Transition Time-The time in seconds 
for the tape drive motor to change from high to 
standard operating speed. 

Primary Cue System-The tone and sensor 
used to cue the tape to the beginning of the re- 
corded program. 
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