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FOR MECHANICAL, MAGNETIC AND OPTICAL
RECORDING AND REPRODUCING
» including
A GLOSSARY OF TERMS AND DEFINITIONS

The NARTB Recording and Reproducing Standards

Committee was originally organized in 1941. Stand-

ards proposals issuing from the Committee have been

adopted by the Board of Directors in 1942, 1949, and

1950. Standards as contained herein were adopted by
- the Board on June 19 1953

L b e s A

These standards and recommended good engineer-
ing practices are for the benefit and welfare of the
broadcasting industry, and represent the contributions
of more than 100 of the nation’s authorities on the
various phases of recording as used by the industry.
The NARTB Recording and Reproducing Standards
Committee has also benefitted by contributions made

by the administrations belonging to the International
Radio Comsultative Committee (Study Group X). The
approach taken to many of the problems in the de-
velopment of these standards was suggested by the
work of CCIR Study Group X, particularly in the case
of ‘the methods of measuring the magnetization of a

tape. The committee is open to participation by any

interested individual or organization and coiisists of
reptesentatives from the manufacturers, broadcasters

and producers. Close liaison has been maintained
with othet organizations (as well as foreign countries)
to insure the maximum degree of coordinated under-
standing and recommiended 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 standaids are so molded as to provide
a stimulus for continued scientific exploration in the
field of recording, It is anticipated that when neces-
saty the NARTB Recording and Reproducing Stand-
ards Committee will review its work of the past dec-
ade, looking toward any needed amendments and addi-
tions to keep pace with the art as it affects all forms
of broadcasting -~ AM; FM, and Television.

The NARTB Recording and Reproducing Standards Committee

Neal McNaughten, Chairman

K« R, Smith, Mechanical Disk Subcommittee

W. Earl Stewart, Magnetic Tape Subcommittee

THE NATIONAL ASSOCIATION OF RADIO AND TELEVISION BROADCASTERS
Department of Engineering — A. Prose Walker, Manager
1771 *N** Street, N. W..
Washington, D. C.

June 1953
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Section 1

MECHANICAL RECORDING AND
REPRODUCING STANRDARDS*

Tuentable Speed (RPM)

1.05 It shall be standard that the average speed
of the turntable be either 33-1/3; 45 or 78.26 RPM
+ 0.3%,

1.05.01 Method of Measurement: This measure~
ment shall be made by means of a stroboscopic disk
illumined by a neon lamp or equivalent operated. from
the same power source as the turntable. The strobo-
scopic disk for 33-1/3 RPM speed measurement shall
have 216 spots in 360°; for 45 RPM speed it shall
have 160 spots in 360°%; and for 78.26 RPM speed it
shall have 92 spots in 360°.

At either 33-1/3, 45 or 78,26 RPM, not more than
21 dots per minute in either direction may pass or
“drift’” by a referenice point.

Turntable and Disk Rotation

1.06 It shall be standard that disk records in-
tended for broadcasting application be rotated in a
clockwise direction as viewed from the side being
reproduced.

WOW Factor (Recording)

1,10 It shall be standard that the instantaneous
peak deviation from the mean speed of the recording
turntable, when making the recording, shall not exceed
+0.1% of the mean speed.

WOW Factor (Reproducing)

1.11 It shall be standard that the instantaneous
pedk deviation from the mean speed of the teproducing
turntable when reproducing shall not exceed +0.2% of
the mean speed.

*For clarification ig the use of these standards, the
term “‘transcription’’ is deemed to mean those disk record-
ings made prinvarily for broadcast tramsmissions; the term
“record” is deemed to mean those disk recordings which by
virtué of their size, electrical and mechanical character-
istics may be used for broadeast transmissions, but may not
primarily be manufactured for this purpose.
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Disk Reproducing System Rumble

1.12 It shall be a good engineering practice that
the low frequency noise outpit of a turntable, its
associated pickup and equalizer, when playing an
essentially rumble-free silent groove, shall be mote
than 35 db below a reference level of 1.4 centimeters
per second peak velocity at 100 cycles per second.

A record shall be considered rumble free if its
rumble content is ac least 8 db below that of the sys-
tem being measured. The response of the pickup and
equalizer shall conform to the NARTB standard repro-
ducing curve; the amplifier and indicating meter shall
have uniform response, within +1 db, between 10 and
250 cycles per second, with 500 cycle response 3 db be-
low the 100 cycle response, an attenuation at the
rate of at least 12 db per octave at frequencies above
500 cycles: Amplifier and indicating meter response
shall decrease at the rate of at least 6 db per octave
below 10 cycles per second. The meter used shall
have the same ballistic characteristics as the stand-
ard VU meter. If the meter reading fluctuates, both
average and maximum values shall conform to this
requirement.

1.12.01 This measurement is intented to give
a measure of the electrical effect of the low frequency
noise output of a turntable-pickup combination, Since
the result depends on the equalizer and pickup char-
acteristics as much as on the turntable itself, it is
not feasible to standardize the turntable alone,

The measurement reflects the electrical effect,
not the aural annoyance value, of low-frequernicy noise.
It has been found that strong low=fre quency noise at a
frequency and intensity below audibility will create
severe intermodulation distortion in an audio systen,
and that in modern systems with ‘extended low frequens
¢y response, this i's more serious than the audibility
of the low frequency.

The reference level of 1.4 centimeters per second
at 100 cps corresponds in amplitude to 7 centimeters
per second at 500 cps, since we are then operating on
the constant amplitude portion of the recording char-
acteristic, It is suggested that such noise data be

Note:

For the purpose of distinguishing betweén those record-
ings using a 2 mil or larger reproducing stylus and those
requiting al mil or smaller reprodiicing stylus, all Standards
specifically relating to thoserecordings requiring the smaller
stylus will ise the term “*fine groove.”” :



taken petiodically for each turntable in a broadcast
system, with a change in the indication reflecting a

a need for maintenance work.

Turatable Recovery Time (Reproducing)

1.15 It shall be standard that the maximum turn-
table recovery time be 0.3 seconds. o

1.15.01 Recovery time shall be defined as the
time requited after release of a record which has been
restrained from rotation until the wows have fallen to
120% of the permissible steady state level.

Tuentable Height (Reproducing)

1.20 It shall be good engineering practice that
the height of the turnrable be 28 inches.

1.20.01 The height of a turntable of the console
type is defined as ‘‘the vertical distance from the
surface on which the turntable rests to the top of the
platen.”

Turntable Platen (Reproducing)

1.21 It shall be good engineering practice that
the diameter of the transcription reproducing turntable
platen be substantially the same as that of the largest
diameter records for which the turntable is intended.

1.21.01 Turntables for 45 RPM shall be recessed
a minimum of 0,030 to a diameter of 3-7/8 +1/32”,

Turntable Center Pin Diameter

1.25 It shall be standard that the diameter of the
center pin of a transcription turntable be 0.2835
+0.0005" for 33-1/3 and 78.26 RPM transcriptions.
The diameter of the center pin for 45 RPM records
shall be 1.500 +0 -0.002".

1 The recording characteristics for vettical transcrip-
tictis remdin as specified in the standards adopted in March
1942, except that in place of “stylus velocity'’ the words
“*recorded velocity?’ should be substituted.

2Thiﬁs ¢urve is defined as the algebraic sum of the ordi-
nates of three individual curves which conform to ‘the ad-
mittances of the following three networks -expressed in dbs:

QOuter Record Diamefers
1.30 It shall be standard that the outer record
diameter fall within the limits specified in the follow-

ing table:

Finished Records

Nominal (Pressings or Instantaneous)
16;1 15_15/16!’ i_3/32n
12&?2 11‘7/8“ tl/32n
10” 9-7/87  +1/32"

7,);9 5 6‘7/’8” t1/32”

Record Center Hole Diameter

1.35 It shall be standard that the record center
hole diameter be 0.286°* +0.001"" for 33-1/3 and 78.26
RPM records and transcriptions; and 1,504’" +0.002”
for 45 RPM records,

Concentricity of Center Hole

1.36 It shall be good engineering practice that
the record center hole be concentric with the recorded
groove spiral within 0.002 inches.

Record Warp

1.40 Tt shall be staodard that the maximum de-
parture of the surface of a record from a true plane
because of warping shall not be in excess of 1/16.

Frequency Characteristics for Vertical Re'coraingsl

1.50 Tt shall be standard that the tecorded fre-
quency chardcteristics on vettically recorded records
be as shown in attached Figure 1.

Frequency Characteristics for Lateral Rect'>rd.'i’n‘g‘?s2
1.55 It shall be stardard that the recorded fre-

quency charactetistics on laterally recorded records
be as shown in attached Figure 2.

a) A parallel L/R network having a time constant of
3180 microseconds.

b) A series RC retwork having a time constant of 318
microseconds.

¢) A parallel RC network having a time constant of 75
microseconds.
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Record Groove Sha pe3

1.60 Lateral: It shall be standard that the groove
shape for finished lateral records and transcriptions
shall have an included angle of 88° +5°, and a top
width of not less than 4.0 mils for records to be re=
produced with a 2,3 mil stylus and not less than 2.0
mils for records to be reproduced with a 1,0 mil stylus.

1.60.01 It shall be good engineering practice on
records and transcriptions with less than 136 lines
per inch that the groove have a bottom radius of 1.5
mils; for records and tramscriptions having more than
136 lines per inch, the groove shall have a bottom
radius not less than 0,25 mils.

1.65 Vertical: It shall be standard that the
groove shape for finished vertical records shall have
an included angle of 88° +5°% a radius of 2.0 to 2.3
mils; and a top width of not less than 4.0 mils.

Reproducer Stylus Contour

1.70 33-1/3and 78.26 RPM lateral or vertical tran-
scriptions (other than fine groove): It shall be the
primary standard that the stylus for reproducing lateral
or vertical transeriptions shall have an included angle
of 40° to 55° and a bottom radius of 2.3 +0.2 mils.

1.70.01 45 RPM records and fine groove records
and transcriprions: It shall be the prifaary standard
that the stylus have an included angle of 40° to 55°
and a bottom radius of 1.0 fgz mils.

1.75 Lateral 78 RPM phonograph records aad

transcriptionst It shall be the secondary standard
that the stylus for reproducing lateral 78 RPM phono-

3& has been concluded that groove shape standards
should apply 1o the finished record rathetr than to the re-
cording stylus. It is recognized that in some cases record
groove dimensions depart slightly from those of the record~
ing stylus; but such deviations should be anticipated in the
recording operation and controlled. in the processing plant.
In actual practice standards covering reproducer stylus con-
tour have no significance unless the groove standards refer
to the finished record.

4X‘t is well established that at least a 10 db margin is
required between the sine waye load handling capacity of a
system and the level of program material measured by a
standard volume indicator. This standard would then con-
template program peaks running as high as a velocity of 21
centimeters per second. This is believed to be approximate-
ly the maximum welocity which can be traced without ex-
cessive distortion dt groove speeds encountered at the inner
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graphrecords and transcriptions shall have an included
angle of 40° to 55° and a bottom radius of 2.5 0.1
mils.

Recorded Level (Lateral and ‘Vertical)é

1.80 It shall be standard that the recorded pro-
gram level shall produce the samé reference deflec-
tion on a standard volume indicator (ASA Standard
C16.5-1942) as that produced by a 1,000-cycle tone
recorded at a peak velocity of 7 ¢m. per second.

Signal to Noise Ratio

1.85 It shall be standard that the noise level
measured with a standard volume indicator (ASA Stand-
ard C16.5-1942) when reproducing a record on a flat
velocity basis over a frequency range between 500 and,
10,000 cycles per second shall be at least 40 db be-
low the level obtained under the same conditions of
teproduction using a tone record of 1,000 cycles pex
second having a peak velocity of 7 centimeters pet
second. Response of the system at 500 cycles. per
second shall be 3 db below the response at 1,000
cycles per second, and the response shall fall at the
rate of at least 12 db per octave below 500 cycles per
second, Response of the system at 10,000 cycles per
second shall be 3 db below the respoase at 1,000
cycles per second, and the response shall fall at the
tate of at least 12 db pér octave above 10,000 cycles
per second.

QOutermost Groove Diameter
1.90 It shall be standard that the diameter of the

outermost groove be withif the limits specified in the
following table:

radius of a 33-1/3 mpm disk. This has also been substanti=
ated by practical experience, This standard of coutse .ap-
plies to both lateral and vertical recording.

5Th~is measurement is intended to give a measure of
noise in terms of a fixed reference. In this way it becomes
a true figure of merit for comparisons of vatiations in sur-
face noise of disks. Itdoes not, however, take into account
the program level which may happen to be recotded on a
particulardisk nor the dynamic range of the program material.
NARTB preemphasis will improve the signal to roise ratic
by approximately 8 db, thus resulting it an effective signal

‘ to noise ratio under minimum condifions of 48 db. It shoiild

be remembered that the peak signal to noise ratio will be at
least 10 db better than the figure givea above when NARTB
staidard of recorded level is used, with normal program
material.



16" == outside start == 15-1/2'"  #1/16"
16" -- inside start -- 15-9/16"" maximum

17%* -- outside start =» 11=1/2""  +0,020""

10°7 =« otitside start -~ 9-1/2  #0.020”
5h L - o Tes +0

7*? - pwside start — G6-5/8"" 5 /647

Mumber of Blank Grooves

1,300 It shall be standard for transeriptions that
the number of blask grooves, before and after modula-
tion occurs, shall be not less than two complete revo-
lutions.

Stopping Groove

1,110 For transcriptions, it shall be standard
that at the termination of the recording groove spiral
a locked concentric stopping groove shall be provided.

Innermost Groove Digmeter

1.115 It shall be standard that the diameter of
the innermost groove shall be not less than 7-1/2"
in the case of 33-1/3 RPM transcriptions recorded to
be reproduced with a 2.3 mils radius stylus, and not
less than 4-3/4' for recordings to be repraduced ‘with
a 1 mil stylus. It shall be standard that the diameter
be not less than 3-3/4" for 78.26 RPM recordings and
not less than 4-1/4% for 45 RPM recordings.

Minimum Label Information

1.120 It shall be standard for the label of a re-
cording to contain at least the following techdical
information:

a. Type of recording -~ vestical or lateral
b. Speed -~ 78.26, 45, or 33-1/3 RPM
c. Direction of feed (start) - - outside«in or
inside-out
" d. Recording frequency characteristic
(Example: NARTB 1953 Standard.)
e. Recommended type of playback stylus

Section 2

MAGNETIC RECORDING AND REPRODUCING
STANDARDS

Magnetic Tape Dimensions
2.05 Thickness: It shall be standard that the

thickness of magnetic tapé shall not exceed 0.0022
inches,

2.10 Width: It shall be standard that the width
of magnetic tape shall not exceed 0.250 inches mor
shall it be less than 0.244 inches,

Magunetic Taps Speed

Definition: Magnetic tape speed for recording and
reproducing is the velocity of the magnetic tape re-
cording meditm with respect to the recording or repro=
ducing device. ‘

2,15 Primary standard: Tt shall be standard that
the primacy standard magnetic tape speed shall be
15 inches pet second.

2.20 Secondary standard: It shall be standard
that the secondary magnetic tape speed shall be 7.5
inches per second.

2.25 Supplementary standard: It shall be stand-
ard that the suppleémentary magnetic tape speed shall
be 30 inches per second.

Frequency Response Limits

2.30 Primary Frequency Response Limits: It
shall be standaed that the primary frequency response
shall lie between two limits. (See Figure 3-A). The
upper of these limits shall be uniform from 50 to 15,000
cps. The lower shall be uniform from 100 to 7500 cps
and 2 db below the upper limit. In addition, the lower
limit shall be an additional amount down at 50 and
15,000 cps determined by decrease at a uniform rate
of 3 db per octave below 100 cps and above 7500 cps.

2.35 Secondary Frequency Response Limits:
(For applications where a restricted frequency re-
sponse may be tolerated). It shall be standard that
the secondary frequency response shall lie between
two limits. (See Figure 3-B). The upper of these
limits shall be uniform from 50 to 7500 cps. The
lower shall be uniform from 100 to 5000 cps and 2 db
below the upper limit. In addition, the lower limit
shall be an additional amount down at 50 and 7500
cps determined by a uniform 3 db decrease from 100
to 50 cycles and from 5000 to 7500 cycles.

Flutter and Wow

2.49 It shall be standard that the instantaneous
peak flutter and wow shall not exceed 0.2% (peak to
peak 0.4%) when recording and reproducing on the
same equipment.
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Magnetic Tape Reel

2.45 It shall be standard that the hub carrying
magnetic tape shall be in accordance with Figure 4.

Tape Wind

246 1t shall be standard that magnetic tape,
when supplied on reels ready for use; shall be wound
with the active magnetic surface on each layer facing
toward the center of the reels.

2.50 Primary Standard: It shall be standard
where flanges are usedthat the primary standard flange

shall be in accordance with Figure 5.

2.50.01 The primary standard flange provides for

the accommodation of sufficient magnetic tape of

standard thickness for a nomimal 30 minutes of re-
cording.

Erasing Function

2,55 It shall be standard thatthe erasing function
shall be applied to the entire width of the tape.

Magnefic Tape Lerigth

2.60 Length-Primary Standard: It shall be stand-

atd that the primary standard length of magnetic rape
snall be 2,400 feet, +50 feet -0 feet.

2.60.01 The primary standard length of magnetic

tape provides the nominal amount of maximum thick-

ness magnetic tape for the primary standard flange as
well as a nominal recording time of 30 minutes (plus
a starting and stopping margin) ‘when recording with
the primary standard magnetic tape speed.

2.65 Length - Secondary Standard: It shall be
standard that the secondary standard length of mag-
netic tape shall be 1,200 feet, +25 feet -0 feet.

2.65.01 The secondary standard length of mag-
netic tape provides a nominal recording time of 30
minutes (plus a starting and stopping margin) when
recording with the secondary standard magnetic tape
speed.

Magnetic Sound Track Position
2.75 It shall be standard that the magnetic sound

track shall be symmetrically located ‘with respect to
the center line of the tape.
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Standard Reproduecing Characteristic

2,80 It shall be standard that a Standard Repto-
ducing System is one having an “‘ideal’ reproducing
head,' the EMF of which is amplified in an amplifier
with a response curve having the following charac-
teristic:

At 4 tape speed of 15''/second: The response
curve shall be that which results from the super-
position of three curves; -one that falls with in-
crease of frequency at the rate of 6 db per oetave;
this curve to be modified at low audio fre quencies
by a curve that falls with decrease of frequency in
conformity with the admittance of a series com-
bination of a capacity and 4 resistadce having a
time constant of 3180 microseconds;and this sanie
curve to be modified at high audio frequencies by
a curve that rises with increase of frequency in
conformity with the admittance of a parallel com-~
bination of a capacitance and a resistance having
a time constant of 50 microseconds. The combined
curve is shown in Figure 6.

Methods of Establishing the S$tandard Reproducing
System

2.85 The relative surface inductions at different
frequencies on a tape can be measured by at least
three methods that are described in the attached An-
nex. From such measurements the departure of the
response of a réproducing head from the *‘ideal” can
be deduced and consequently a Standard Reproducing
System ¢an be established as a primary standard.
Test tapes can then be made which can serve as
secondary standards for use in normal operation.

Signal-to-Noise Ratio

2.90 It shall be stardard that the signal-to-noise
ratio of a recording system shall be at least 55 db
referred to the Standard Reference Level. All fre-
quencies between 50 and 15,000 cycles are to be in-
cluded in the measurement of the noise. (The svand-
ard reference level for signal-to-noise measurements
shall be the output level obtained by reproducing
tape, produced by a recording system operating under

1 An “Yideal™ reproducing head is defined as a reproduc-
ing head the losses of which are negligible. With. a xormal
ferromagnetic head this means that the pap is short and the
arc of contact with the tape is long compared to the relevant
wavelengths; and the losses in the material of the head are
small, With the reproducing heads used in practice, an
equalization to compensate for the head losses must be
added to the replay amplifier.



normal conditions, at which two percent total harmonic
distortion of the recorded 400 cycle toné occurs using
tape that is normally available.)

ANNEX

Methiods of Meusuring the Mognetization of o Tap‘ez‘

There are two general ways in which the surface
induction’ vs. frequency characteristic of a tape may
be determined:

1. By means which do not affect the surface inducs
tion, This implies the use of a non-magnetic re«
producing device. For example, reproduction by
means of a simple non-magnetic conductor placed
in the field at the surface of the moving tape ap-
pears to be practicable as a laboratory method and
might therefore be used to establish a primary
standard which could be used to determine the
relative change of surface induction with wave-
lengthcreated by the presence of a magnetic head.

2. By means of 4 magnetic reproducing device, which
pecessarily affects the surface induction of the
tape in a manper dependent on recorded waves
length. In this category there are two ways in
which conventional magnetic heads have been
used, oné method involving heads with a short
gap, the other involving heads with a long gap,
In both cases the gap in the reproducing head must
be sufficiently accurate, magnetically, to give
well-defined minima of reproduced level, one in
the short gap method or several in the long gap
method.

(a) The “Short Gup'’ Head Methoi;&

The longest wavelength at which a minimum of
reproduced leveloccurs is the effective gap length
(d). The necessary correction for the gap length
is calculated on the assumption that output is
proportional to

2These methods resulted from experiments undertaken
by members of the NARTB TRecording and Reproducing
Standards Committee following the original work in CCIR
Study Group X oii the subject,

3 In general rerms, surface induction is the flux density

This correction must not exceed 5 db at the short-
est wavelength considered. Any necessary correcs
tion for eddy current losses must also be deter-
miged, for example, by comparinig output at various
tape speeds or by the use of an inducing loop.

It appears that if the correction for gap length
does not exceed 5 db, theri the surface induction
is altered, due to the presence of the head, by an
approximately constant factor over the whole range
of wavelengths and may therefore be neglected.

Once these corrections are knowsn and applied, the
head may be used as an *‘ideal”’ head to measure
relative surface indictions on the tape over the
wavelength range considered.

(b) The “Loi}'xg, Gap'’ Methed

In this method a head is used with a gap some 50
times as long as that of the normal reproducing
head. In practice an erase head can usually be
adapted for the purpose. The response of siich a
hedd should show a series of well defined maxima
and minima as shown in Figure 7.

A curve through the successive maxima is a meas-
ure of the surface induction on thé tape when the
necessary corrections for eddy current losses of
the head have been made. This curve rises at 1
to 2 db/octave compared with the curve of surface
induction vs. fréquency in air as determined by a
non-magnetic reproducing device, or by a *‘short
gap” head. This correction must be explored fur-
ther before this method can be applied.

Note 1. The “Long Gap’’ method is included
here because of its use in other countries and its
possible future use in the U.S.A, The uncertainty
of the correction factor makes it unusable as a
standard method of measurement at present.

The precise steps by which the procedures of (2)
(a) and (B) may be applied in practice are outlined in

the following.

Standardization by the'*Short Gap'’ Magnetic Head

Usingthe “Short Gap” Method arecording equipment
is set to the standard condition in the following way:

(B) at right angles to the surface of the rape. It depends
not only on the magnetization of the tape but also on the
properties of the reproducing device. In the following, sur-
face induction means the surface induction of the tape ih
space and not in contact with a reproducing device.
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1.

4;

A “*gliding rone” is recorded on a tape and repto-
duced by means of the head to be used for the
measurements. The longest wavelength at which
the output disappears is noted. This wavelength
will be equal to the effective gap length, from
which the necessary gap correction may be de-
duced. If this correction exceeds 5 db, the head
is unsuitable for this measurement.

Since the measurement must take place at a very
shott recorded wavelength, a high coercivity tape
should be used; and a certain amount of pré-em-
phasis will be found wuseful. In order to avoid
making the measurements at an unnecessarily
high frequency, the lowest tape speed available
should be used.

The tape with the gliding tone is teproduced at
two different speeds and the output curves com-
pared. If the curve can be brought to coincidence
by displacing one frequency scale so that equal
wavelengths coincide it may be assumed that fre-
quency-dependent losses are negligible. If not,
these losses may be deduced from the two curves
mentioned or, alternatively, from a measurement
with an inducing loop.

The frequency response of the reproducing ampli=
fier is now adjusted to consist of the sum of the
following:

(d) Compensation for the gap loss noted in (1)
above,

(b) Any compensation for the frequency-dependent
losses noted in (2) that may be required.

(¢) The response curve specified for a Standard
Reproducing System with an “‘ideal’ repro-
ducing head and shown in Figure 6.

The recording equalization is then adjusted so
that a flat overall response is obtained.

‘Stendardization by the''Long Gap”® Magnetic Head

Using the “Long Gap” Method a recording equipment

is set to the standard condition in the following way:
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The reproducing head used has a well defined gap
long eﬁOUg‘h to give successive maxima of respornse
at intervals of 1 ke/s or less in the audio fre-
quency range. (With a tape speed of 30 in/sec the
gap length requited would be about 800 microns.)
If 'the successive minima in the response curve
are not equally well defined, the head is not suit-
able for this measurement.

A short preliminary experiment is cartied out to
determine the exact frequencies at which the suc-
cessive maxima occur at the standard tape speed.

A “gliding tone test tape of the audio frequen-
cies of maximum level is then recorded with con=
stant voltage input to the recording chain and the
tape is reproduced using the long gap head. The
open circuit voltage of the head around these fre-
quencies is then plotted against frequency, and a
smooth curve is drawn through the successive
maxima.

The tape with the gliding tone is reproduced at
two different speeds using the long gap head and
the output curves compared. If the curves can be
brought to coincide by displacing one frequency
scale so that equal wavelengths coincide it may
be assumed that frequency-dependent losses are
negligible, If not, these losses may be deduced
from the two curves mentioned or, alternatively,
from a measuremert with an inducing loop.

When the curve drawn in (2) has been corrected by
a 6 db/octave rise with increase in frequency,
together with the compensation for freguency-
dependent losses and a correction of 1 to 2 db/
octave falling with increase of frequency, the re-
sult defines the surface induction of the tape,

The equalization of the recording amplifier is now
altered to obtain a characteristic of surface induc-
tion vs, frequency that is the inverse ofthe equali-
zation specified for the reproducing system (with-
out allowance for the reproducing head losses).

The reproducing amplifier equalization is then ad-
justed so that a flat overall response is obtaimed
when using a normal teproducing head.
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EXCEPT AS NOTED;BREAK SHARP EDGES .004 R.

NOTE: ALUMINUM OR AN
EQUIVALENT WEIGHT MAT-
ERIAL SHALL BE USED.

+.003
109-/000
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NOTE:THE 3.875,3.250,8
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CONGENTRIC WITHIN .005
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Section 4

‘GLOSSARY OF
MECHANICAL, MAGNETIC AND OPTICAL
TERMS AND DEFINITIONS

4.005 Acetate Disks.  Acetate disks are me-
chanical recording disks, either solid or laminated
which are made mostly from cellulose nitrate lacquer
plus a libricant.

4,010 Advance Ball. An advance ballis a round-
ed support (oftén sapphire) attached to a ciitter which
rides on the sutface of the recording medium so as to
maintain a upiform mean depth of ¢ut and correct for
small irregularities of the disk surface.

4.015 Aeolight. An aeolight is a glow lamp em-
ploying a cold cathode and a mixture of permanent
gases in which the intemsity of illumination varies
with the applied signal voltage.

4,020 Background Noise. Background noise is
the total system noise independent of whether or not
a signal is present. The signal is not to be included
as part of the noise.

4,025 Bilateral-Area Track. A bilateral-area
track is a sound track having the two edges of the
cenrral area modulated according to the signal.

4,030 Binder.
‘which causes the various materials of a record com-
pound to adhere to one another.

A binder is a resinous material

(Biscuit) =~ See Preform (Biscuit)

4.035 Burnishing Surface. A burnishing surface,
ifi mechanical recording, is the portion of the cutting

’ stylus directly behiad the cutting edge which smooths

the groove.

(Cathode Sputtering) == See Sputtering

(Cellulose Nitrate Disks) ~- See Lacquer Disks

4.040 Chip. The chip, in mechanical recording,

is the material removed from the recording medium by
the recording stylus while cutting the groove.

(Christmas Tree Pattern)-- See Optical Pattem

{Coated Tape) -~ See Magnetic Powder-Coated
Tape

(Concentric Groove) - See Groove, Locked
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4,041 Compression Molding. Compression mold-
ing is molding a record or transcription by means of
compressing a preform of plastic.

4,042 Cold Cutting Stylus. A cold cutting stylus
is 4 stylushaving its cutting edge burnished at a plane
substantially differesit from the cutting face for the
purpose of cutting and polishing the proove in an
acetate disk at normal room temperature.

4,045 Constant-Amplitude Recording. Constant-
amplitude recording indicates a mechanical recording
characteristic wherein, for a fixed amplitude of a
sinusoidal signal, the resulting recorded amplitude
is independent of frequency:

4.050 Constant-Velocity Recording.
velocity recording indicates a mechanical recording
characteristic wherein, for a fixed amplitude of a

Constant=

sinusoidal signal, the resulting récorded amplitude
is inversely proportional to the frequency.

4.052 Constant Velocity Recorder or Reproducer.
Consists of a recording or reproducing machine de-
signed so that the turntable rotates in such a manner
that constant velocity is effected at the recording
stylus of reproducer stylus itrespective of diameter.

4,055 Control Track. A control track is a sup-
plementary sound track, usually placed on the same
film with the soundtrack catryingthe program material,
Its purpose is to control, in some respect, the repro=
duction of the sound track. Ordinarily, it coatains
oné or more tones, each of which may be modulated
either as to amplitude or frequency.

4.060 Core.
is the center layer or basic support of certain types
of laminated media.

A core, in mechanical recording,

(Crossover Frequency) -~ See Transition Frequency

(Crosstalk) - - See Magnetic Printing

4,065 Crystal Cutter. A crystal cutter is a cut-
ter in which the mechanical displacements of the re-
cording stylus are derived from the deformations of a
crystal having piezoelectric properties.

4,070 Coutter (Mechanical Recording Mead), A
cutter is an electromechanical transducer which trans-
forms an electric input into a mechanical curput, typis
fied by mechanical motions which may be inscribed
into a recording medium by a cutting stylus.

(De-Emphasis) -- See Postemphasis



4.075 Densitometer. A densitometer is an in-
strument for the measurement of optical density (photos
graphic transmission, photographic reflection, visual
transmission, etc.) of a material.

4.080 Disk Reeorder. A disk recorder is a me-
chanical técorder in which the recording medium has
the geometry of a disk.

(Drift) == See Flutter

4,085 Drive Pin. A drive pin, in disk recording,
is a pin similar to the center pin, but located to one
side thereof, ‘which is used to prevent a disk record
from. slipping on the turntable.

4090 Drive-Pin Hole. A drive-pin hole, in disk
- recording, is a hole in a disk recording which accome-
modates the turntable drive pin.

4.095 Dubbing. Dubbing is a tetm used to de-
scribe the combining of two or more sources of sound
into a complete recording, at least one of the sources
being a recording. (See Re-Recording)

{Dynamic Reproducer) - - See Pickup, Moving Coil

{Eccentric Circle) -~ See Groove, Eccentri¢

4,100 Ecceniricity. Eccentricity, in disk record-

ing, is the displacement of the center of the recording’

groove spiral, with respect to the record center hole,

4,105 Equalization {Cesrective Equalization),
Equalization is the effect of all corrective reans em-
ployed in the recording and reproducing process to ob-
tain a desired over-all frequency response.

4,106 Equalization (Diemeter), Diameter equali
zation is the increasing ofthe high frequency response
with respect to decreasing diaieter of the recording,

4,110 Erasing Head, An erasing head is a de-
vice for obliterating any previous recordings. It may
be used for preconditioning the magnetic media for
recording purposess

4.115 Erusing Head, A-C. An a-c erasing head
is a magnetic head which uses alternating current to
produce the magnetic field necessary for erasing.

NOTE: A-c erasing is achieved by subjecting the
medium to a number of cycles of a magnetic field of
a decreasing magnitude. The medium is, therefore,
essentially magnetically neutralized.

4.120 Erasing Head, D-C. A d-c erasing head is
a magnetic head which utilizes direct current to pro-
duce the magnetic field necessary for erasing,

NOTE: D-c erasing is achieved by subjecting the
medium to a uuddirectional field. Such a medium is,
therefore, in a different magnetic statethan one erased
by a-c,

4.125 'Erasing Head, P-M. A p-m erasing head
uses the fields of one or more permanent magnets for
erasing.

4.130  Fast Groove (Fast Spiral). A fast groove,
in disk recording,. is an unmodulated spiral groove
having a pitch that is much greater than that of the
recorded grooves.

4,132 Feed Back Cutter. A feed back cutter is
an electromechanical transducer which performs the
same as a “cutter’” except that it is equipped with an
auxiliary feed back coil in the magnetic field. Signals
exciting the ‘‘cutter” are induced into the feed back
coil which in turn is fed back to the input of the cutter
amplifier resulting in a substantially uniform frequency
response,

4,135 Filler. Filler, in mechanical recording,
is the insert material of a record compound as distin-
guished from the binder.

4,140 Film Reproducer. A film reproducer is an
instrument in which film is the medium from which a
recording is reprodiced.

NOTE: In many cases, the term *'film reproducer”
is erroneously used synonymously with optical sound
reproducer,

4.145 Film Sound Recorder., A film sound re-
corder is equipment which uses film as the recording

medium.

NOTE: In many cases, the term “film sound re-

“corder’ is erroneously used synonymously with optical

sound recorder.

4.147 Flash. Flash is the excess material gen-
erated at the edge of a record or transcription after

the ‘molding is completed.

4,150 Flutter (WOW) (Drift). In recording and te-
producing, flutter is the deviation of frequeiicy which
results in general from irregular motion during record-
ing, duplication, of reproduction.

1-3-17



NOTE: The term “flutter’” usually refers to cyclic
deviations occurring at a relatively high rate, ds for
example, 10 cycles per second. The term “wow’™
usually refers to cyclic deviations occurring at a rela-
tively low rate, as for example, a once-per-revolution
speed variation of a phonograph turntable. The term
“drift>’ usually refers to a random rate close to zero
cycles per second.

4.155 Flutter Rate. Flutter rate is the number
of cyclical variations per second of the flutter.

{Frequency -- Crossover-Transition-Tuthover) =+
See Transition, Frequency

4,157 Forty-five Record. A ‘45 RPM’’ record
is a record recorded and. reproduced at 45 revolutions
per minute having a center hole of L5 inches,

4,160 Frequency Record. A frequency record is
a recording of various kmown frequencies at known
amplitudes, usually for the purposes of testing or
measuring.

4.165 Galvariometer Recorder (For Photographic
Recording). A galvanometer recorder for photographic
recording is a combination of mirror and coil suspended
in a magnetic field, The application of a signal volt-
age to the coil causes a reflected light beam from the
mirror to pass actoss a slit in front of a moving photo-
graphic film, thus providing a photographic record of
the signal.

4,170 Gamma. The gamma of a photographic
material is the slope of the straight line portion of the
H and D curve. It represents the rate of change of
photographic density with the logarithm of exposure.
Gamma is a measure of the contrast propesties of the
film. Both gamma and density specifications are com-
monly used as controls in the processing of photos
graphic film, :

4.175 Gap Length. In longitudinal magnetic re-
cording, the gap length is the physical distance be-
tween adjacent sutfaces of the poles of a magnetic
head. (See Magnetic Head)

NOTE: The effective gaplengthis usually greater
than the physical length and can be experimentally
determined in some cases.

4.180 Grain. A grain of photographic material
is a small particle of metallic silver remaining in a
photegraphit emulsion after development and fixing.
In the agglomerate, these grains form the dark area of
a photographic image.
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4.185 Graininess. Graininess of a photographic
material is the visible coarseness under specified
conditions due to silver grains in a developed photo-
graphic film.

4.190 Groove. A proove, in mechanical record-
ing, is the track inscribed in the record by the cutting
or embossing stylus, including undulations or modula-
tionis caused by the vibration of the stylus,

4195 Groove Angle. Groove angle, in disk re-
cording, is the angle between the two walls of an un-
modulated groove in a radial plane perpendicular to the
surface of the recording medium.

4.200 Grosve, Eccentric {Eccentric Circle). An
ecceritric groove; in disk recording, is an uamedulated
locked groove whose center is other than that of the
disk record(generally used in connection with mechan-
ical control of phonographs).

4.205 Groove, Fast (Fast Spiral). A fast groove,
in. disk recording; is an unmodulated spiral groove
having a pitch that is much greater than that of the
recorded grooves.

4210 Groove, Lead-In (Lead-in Spiral). A lead-
in groove, in disk recording, is a blank spiral groove
at the beginning of a record generally having a pitch
that is much greater than that of the recorded grooves.

4.215 Groove, Lead-Over (Crossover Spiral). A
lead-over groove, in disk recording, is a groove cut
between recordings of small durations which enables
the pickup stylus to travel from onie cut to the next,

4,220 Groove, Lead-Out {Throw-Out Spiral). A
lead-out groove, in disk recording, is a blank spiral
groove at the end of a recording generally of a pitch
that is much greater than that of the recorded grooves
and which is connected to either the locked or eccen-
tric grooves

4,225 Groove, Locked (Concentric Groove). A
locked groove, in disk recording, is a blank and con-
tinuous groove at the efd of modulated grooves whose
function is to prevent further travel of the pickup.

4,230 Groove Shaps. Groove shape; in disk re-
cording, is the contour of the groové in a radial plane
perpendicular to the surface of the recording medium,

4,235 Groove Speed. Groove speed; in disk re-
cording, is the linear speed of the groove with respect
to the stylus.



4,240 Groove, Unmodulated. An unmodulated
groove, in mechanical recording; is a groove made in
the medium with no signal applied to the cutter.

4.245 Ground Moise. Ground noise is the resid-
ual system noise in the absence of the signal. It is
usually caused by inhomogeneity in the recording and
reproducing media, but may also include amplifier
noise such as tube noise or noise generated in resis-
tive elements in the input of the reproducer amplifier
system.

4,250 Grouping. Grouping is nonuniform spacing
between the grooves of a disk recording.

4.255 Guard Circle. A guard circle is an inner
concentric groove inmscribed, on disk records, to pre-
vent the pickup from being damaged by being thrown
to the center of the record.

4,260 H and D Curve (Hurter and Driffield Curve).
An H and D Curve is a characteristic curve of a photo-
graphic emulsion which is a plot of density against
the logarithm of exposure. It is used for the control
of photographic processing; and for defining the fe-
sponse characteristics to light of photographic emul-
sions.

(Impregnated Tape) -- See Magnetic Powder-Im~
pregnated Tape.

4,262 lnjection Molding. Injection molding is
the process of molding a record ot transcription by
means of injecting into a die cavity a plastic liqui-
fied by heat.

4.265 Instantoneous Recording. An instantane-
ous recordinig is a recording which is intended for
direct reproduction without further processing.

4.270 Locquer Disks (Cellulose Mitrate Disks).
Lacquer disks are mechanical recording disks usually
made of metal, glass, or paper, and coated withalac-
quer compound (often containing cellulose nitrate).

4.275 Lacquer Original (Lacquer Master*). A
lacquer original is an originial recording on a lacquer
surface for the purpose of making a master.

4.280 Lacquer Recording. A lacquer recording

is any recording made on a lacquer recording medium.

4,285 lLaminated Record. A laminated record is
a mechanical recording medium composed of several

* Deprecated.

layers of material. Normally, it is made with a thin
face of surface material on each side of a core.

4,290 land. The land is the record surface be-
tween two adjacent grooves of a mechanical recording.

4,295 Lateral Recording. A lateral recording is
a mechanical recording in which the groove modulation
is perpendicular to the motion of the recording medium
and parallel to the sutface of the recording medium.

4,300 Light Modulator. A light modulator is the
combination of a soiirce of light, an appropriate optical
system, and a means for varying the resulting light
beam, so that a sound track may be produced (such as
a galyanometer or light valve).

4.305 Light Valve. A light valve is a device in
which the light passes through one or more slits, the
width of which changes in accordance with the signal
supplied.

4,307 Long-playing. Long-playing refers to a
transcription or record having substantially longer
playing time by reason of more lines per inch.

4.310 Magnetic Biasing. Magnetic biasing is
the simultaneous conditioning of the magnetic record-
ing medium during recording by superposing an addi~
tional magnetic field upon the signal magnetic field.

NOTE: In genetal, magnetic biasing is used to
obtain a substantially linear relationship between the
amplitude of thé signal and the remanent flux density
in the recording medium,

4.315 Magnefic Biasing, A-C. A-c magneticbias-
ing is magnetic biasing accomplished by the use of an
alternating current, usually well above the signal fre-
quency range.

4,320 Magnetic Biasing, D-C. D-¢ magneticbias-
ing is magnetic biasing accomplished by the use of
direct current.

4.325 Magnetic Cutter. A magnetic cutter is a
cutter in which the mechanical displacements of the
recording stylus are produced by the action of mag-
netic fields.

4.330 Magnetic Head. In magnetic recording, a
magnetic head is a transducer for converting electric
variations into maggetic variations for storage on mag-
netic ‘media, for reconverting energy so stored into
electric energy, or for erasing such stored energy.
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4.335 Magnetic Head, Double Pole-Piece. A
double pole-piece magnetic head is a magnetic head

havitg two separate pole pieces in which pole faces.

of opposite polarity contact the medium on opposite
sides. Either both or only one of these pole pieces
may be provided with an energizing winding.

4,340 Magnetic Head, Single Pole-Piece. A sin-
gle pole-piece magnetic head is a maghetic head hav-
ing a single pole piece which contacts the recording
medium on one side.

4,345 Magnetic Plated Wire. Magnetic plated
wire is a magnetic wite having a core of nonmagnetic
material and a plated surface of ferromagnetic material.

4,250 Magnetic Powder-Coated Tape (Coated
Tape). Magnetic powder-coated tape is a tape con-
sisting of a coating of uniformly dispersed, powdered
ferromagnetic material on a Honmagnetic base.

4.355 Magnetic Powder-Impregnaoted Tape (Im-
pregrioted Tape) (Dispersed Magnetic Powder Tape).
Magnetic powder-impregnared tape is a magnetic tape
which consists of magnetic particles uniformly dis-
persed in a nonmagnetic material.

4,360 Magnetic Printing (Crosstalk*). Magnetic
printing is the permanent transfer of 4 recorded signal
from a section of a magnetic recording medium to an-
othet section of the same or a different medium when
these sections are brought in proximity.

4.365 Magnetic Recerder, A magnetic recorder
is equipment incorporating an electromagnetic traris-
ducer @nd means for moving a ferromagnetic recording
medium relative to the transducer for recording elec-
tric signals as magnetic variations in the medium.

NOTE: The generic term “'magnetic recorder’’ can
also be applied to an instrument which has not only
facilities for recording electric signals as magnetic
variations, but also for converting such magnetic vari-
ations back into electric variations.

4.370 Magnetic Recording Head, In magnetic re-
cording, a magnetic recording head is a magnetic head
for transforming electric variations into magnetic vari-
ations for storage on maghetic media.

4,375 Magnetic Recording Medium. A magnetic
recording medium is a magnetizable material used in
a magnetic recorder for retaining the magnetic varia-

* Deprecated.
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tions imparted during the recording process. It may
have the form of a wire, tape, cylinder, disk, etc.

4.380 Magnetic Recording Reproducer. A mag-
netic recording reproducer is equipment for converting
magnetic vatiations on magnetic recording media into
electric variations.

4.385 Magnetic Reproducing Head. In magnetic:
recording, a magnetic reproducing head is 4 magnetic
head for converting magnetic variations on magnetic
media into electric variations.

4,390 Magnetic Tepe. Magnetic tape is a mage
netic recording medium having a width greater than
approximately 10 times the thickness. This tape may
be homogeneous ot coated.

4.395 Magnetic Wire. Magnetic wire is a mag-
netie¢ recording medium, approximately circular in cross
section,

4.400 Magnetization, Longitudinal, Longitudinal
magnetization in magnetic recording is magnetization
of the recording medium in a direction essentially par-
allel to the line of travel.

4.405 Magnetization, Perpendicolar, Perpendicu-
lar magnetization in magnetic recording is magnetiza-
tion of the recording medium in a direction perpendicu-
lar to the line of travel, and parallel to the smallest
cross-sectional dimension of the medium.

NOTE: In this type of magnetization, either sin-
gle pole-piece or double pole-piece magnetic heads
may be used.

4.410 Magnetization, Transverse, Transverse
magnetization ifi ‘magnetic recording is magnetization
of the recording medium in a direction perpendicular.
to the line of travel and parallel to the greatest cross-
sectional dimension.

4,415 Master. A master is a metal part, normal-
ly derived from a disk recording by electroforming,
which is a negative of the recording, i.e., a master
which has ridges instead of grooves and thus cannot
be played with a pointed stylus.

{Master, Lacquer) -~ See Lacquer Original

(Master, Metal) -~ See Master, Original

4.420 Maoster No.2, No.3, Etc. A No. 2, No. 3

master, etc. is a master produced by electroforming
from a No. 1, Now 2, etc. mold,



4,425 Master, Original (Metal Master) (Metal Neg-
ative) (MNo. 1 Master). An original master, in disk re-
cording, is the master produced by electroforming from
the face of a wax or lacquer recording.

4.430 Mechanical Recorder. A mechanical re-
corder is an equipment for transforming electric or
acoustical signals into mechanical motion of approxi-
mately like form and inscribing such motion in an ap-
propriate medium by cutting or embossing.

(Mechanical Recording Head) -~ See Cutter

(Mechanical Reproducer) -- See Pickup

{Metal Master) (Metal Negative) -- See Master,
Original

(Metal Positive) -- See Mold, No: 1.

4,432 Micro-groove.
transcription or record having substantially longer
playing time by reéason of more lines per inch.

Micro-groove refers to a

4,433 Mini~groove. Mini-groove is a recording
having more lines per inch than the average 78 RPM
phonograph. record and yet not enough lines per inch
to be called *“Extended play,” ‘“Long playing’ or
“*Micro-groove.”’ '

4.435 Mixe.
reproducing system, is a device Laving two or more
inputs, usually adjustable, and a common output, which
opéra,te’s to combine linearly the separate input sig-
nals to produce an putput signal.

A mixer, in a sound recording or

NOTE: The term is also sometimes applied to
the operator of the above device.

4.440 Modulation Noise. (Noise Behind the Sig-
nal). The modulation noise is the noise caused by the
_signal: The signal is not to be ircluded as part of
the noise.

NOTE: The term is used where the noise level
is a function of the strength of the signal.

4,445 Mold, In disk recording, 2 mold is a metal

part derived from a master by electroforming which is.

a positive of the recording, i.e., it has grooves similar
to a tecording and thus can be played in a manner
similar to a record.

4.450 Mold, No.1 (Mother) (Metal Positive). A
No. 1 mold is a moldderived by electroforming from the
oripginal master.

4,455 Mold, No.2, MNo.3, Etc. A No.2, No.3,
etc. mold is a mold derived by electroforming from a
No. 2; No. 3, etc. master.

(Mother) -~ See Mold, No. 1

4,460 Multitrack Magnetic Recording System. A
multitrack magnetic recording system is a recording
system which provides; on a medium such as magnetic
tape, two or more recording paths which are parallel
to each other, and which may carry either related or
unrelated program material in common time relationship.

(Needle Drag) -~ See Stylus Drag
(Needle Force) -- See Stylus Force
{(Noise Behind the Signal) -- See Modulation Noise

4.465 MNoise Reduction. Noise reduction is a
process whereby the average transmission of the sound
track of the print (averaged across the track) is de-
creased for signals of low level and increased for
signals of high level.

NOTE: Since the backgtound noise introduced by
the sound track is less at low transmission, this pro-
cess reduces film noise duting soft passages. The
effect is normally accomplished automatically.

4.470 Offset Angle. In lateral disk recording re-
production, the offset angle is the smaller of the two
angles between the projectionis into the plane of the
disk of the vibration axis of the pickup stylus and the
line connecting the vertical pivot {(assuming a horizon-
tal disk) of the pickup arm with the stylus point,

4.475 Opacity., Opacity of an optical path is

-the reciprocal of transmission. (See Transmission)

(Optical Density) -~ See Transmission Density

4,480 Optical Pattern (Christmas Tree Pattern).
In mechanical recording, an optical pattern is a pat-
tern which is observed when the surface of a record
is illuminated by a light beam.

4.485 Optical Sound Recorder(Photographic Sound
Recorder). An optical sound recorder is equipment
incorporating a light modulator and means for moving
a light-sensitive medium relative to the modulator for
recording electric signals derived from sound signals.

4.490 Optical Sound Reproducer. An optical sound
reproducer is 4 combination of light soutce, optical
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system, photoelectrical «ell, and a mechanism for
moving a photoelectric medium (usually film), by means
of which recorded variations on a sound track may be
converted into electric signals of approximately like
form.

4,495 Overcutting, In disk recording, overcut-
ting is the effect of excessive level characterized by
one groove cutting through into an adjacent one.

4.500 Photographic Emulsion. Photographic
emulsion is the light-sensitive coating onphotographic
film consisting usually of a gelatine containing silver
halide.

4,505 Pickup, Acoustical.

is a device which transforms groove modulations di-

An acoustical pickup
rectly into acoustical radiation.

4,510 Pickup Arm (Tone Arm).

a pivoted arm arrariged to hold a pickup.

A pickup arm is

4.515 Pickup, Capacitor.

a reproducer which depends for its operation upon the

A capacitor pickup is
variation of its electrical capacitance.

4.520 Pickup Cartridge. A pickup cartridge is
the removable portion of a pickup containing the elec-
tromechanical translating elements and the reproducing
stylus,

4.525 Pickvp, Crystal, A crystal pickup is a
reproducer which depends for its operationm on the
piezoelectric effect of ¢rystals.

4,530 Pickup, Light-Beam. A light-beam pickup
is a reproducer in which a light béam is a coupling
element of the transducer.

4,535 Pickup, Magnetic (Veriable-Reluctance
Pickup). A magnetic pickup is a reproducer which
depends for its operation on the variations in the re-
luctance of a magnetic circuit.

4.540 Pickvp (Mechanical Reproducer). A pick-
up is a méechanoelectrical transducer which is actuated
by modulations present in the groove of the recording
medium and which transforms this mechanical input
into an electric output.

4.545 Pickup, Moving-Coil (Dynamic Reproducer).
A moving-coil pickup is a reproducer, the electric out-
put of which results from the motion of a ¢coil in a
niagnetic field.
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4.550 Pickup, Yoriable-Inductarice. A variable-
inductance pickup is a reproducer which depends for
its operation on the variation of its inductance.

4.555 Pickup, Yorioble-Resistance. A variable-
resistance pickup is a reproducer which depends for
its operation upon the variatioii of a resistance.

4,560 Pinch Effect. In disk recording, the pinch
effect is a pinching of the reproducing stylus tip twice
each cycle in the reproduction of lateral recordings,
due to a decrease of the groove angle cut by the re-
cording stylus when it is mioving across the record as
it swings from a negative to a positive peak.

4.565 Playback. A playback is an expression
used to denote reproduction of a recording.

{Playback Loss) -- See Translation Loss

4.570 Poid. A poid is the curve traced by the
cefiter of a sphere when it rolls ot slides ovet a.sur«
face having a sinusoidal profile.

4,575 Post-emphasis{De-emphasis) (Post Equali-
zdtion), Post-emphasis is usually a form of equaliza:
tion complementary to pre-emphasis.

4,580 Pre-emphasis (Pre-equalization). In re-
cording, pre-emphasis is an arbitrary change in the fre-
quency response of a recording system from its basic
response (such as constant velocity or amplitude) for
the purpose of improvement in signal-to-noise ratio,
or the reduction of distortion.

4.585 Preform (Biscuit®),
preform is a small slab of record stock material as it
is prepared for use in the record presses.

In disk recording, =

4.590 Pressing, In disk recording, a pressing is
a record prodiced in a record-molding press from a
master or stamper.

4.595 Recording Chonnel. The term *‘recording
channel’’ refers to one of a pumber of independent
tecorders in a recording systenm or to independent re-
cording tracks on a recording medium.

NOTE: One or more channels may be used at the
same time for covering different ranges of the trans-
mitted frequency band, for multichannel recording, or
for comtrel purposes.

* Deprecated.



4.600 Recording Loss, Recording loss, mechani~
¢4l recording, is the loss in recording level whereby
tlie amplitude of the wave in the recorded medium dif-
fers from the amplitude executed by the recording
stilus.

4,605 Re-recording. Re-recording is the process
of making a recording by reproducing a recorded sound
source and recording this reproduction. {See Dubbing)

4.610 Re-recording System. A re-recording sys-
tem is 4n association of reproducers, mixers, ampli
fiers, and recorders capable of being used for combin-
ing or modifying varidus sound recordings to provide a
final sound record. Recording of speech, music, and
sound effects may be so combined.

4,615 Ring Head. A ring head is a magnetic
head in which the magnetic material forms an enclo-
sure with one or more air gaps. The magietic record-
ing medium bridges one of these gaps and is contacted
by the pole pieces on one side only.

4,620 Rumble (Turniable Bumble). Rumble is
low-frequency vibration mechanically transmitted to
the recording or teproducing turntable and super-im-
posed on the reproduction.

4.625 Scoring System. A scoring system for
motion picture production is a recording system used
for recording music to be reprodiced in timed rela-
tionship with a motion picture.

4,630 Sensifometry. Sensitometry is the meas-
urement of the light response characteristics of photo-
graphic film under specified conditions of exposute
and development.

4.635 Shoving. In mechanicalrecording, shaving
is the process of removing material from the surface
of a recording medium for the purpose of obraining a

-new tecording surface.

4.640 Side Thrust. Side thrust, in disk record-

ing, is the radial component of force on a pickup arm
caused by the stylus drag.

4,645 Single Track (Stondord Track), A single

track is a varipble-density or variable-atea sound

track in which both positive and negative halves of
the signal are linearly recorded.

4.650 Sound Recording System. A sound record-
ing system is a combination of transducing devices
and associated equipment suitable for storing sound
in a form capable of subsequent reproduction.

4,655 Sound Reproducing System. A sound re-
producing system is a combination of transducing de-
vices and associated equipment for reproducing re-
corded sound.

4,660 Sound Track. A sound track is a narrow
batid, usually along the margin of a sound film, which
carries the sound record. In some cases, a plurality
of such bands may be used.

4,665 Sound Track, Multiple. A multiple sound
track consists of a group of sound tracks, printed ad-
jacently on a common base, independent in character
but in a common time relationship, e.g., two or more
have been used for stereophonic sound recording.

4,670 Sound Track, Pysh-Pull, Class A. A class-
A push-pull sound track consists of two single tracks,
side by side, the transmission of one being 180 de-
grees out of phase with the transmission of the other.
Both positive and negative halves of the sound wave
are linearly recorded on each of the two tracks.

4.675 Sound Trock, Push<Pull, Class<B. A class-
B push-pull sound track coansists of two tracks, side
by side, one of which carries the positive half of the
signal only, and the other the nepative half. During
the inoperative half-cycle each track transmits little
or tio Light.

‘ (Spiral, Crossover) -- See Groove, Leadover
(Spiral, Fast) -- See Groove, Fast
(Spiral, Lead-In) -- See Groove, Lead-In
(Spiral, Throw-Out) -- See Groove, Throw-Out

4.677 Silvering, Silvering is a process wherein
the surface of the original recorded master is metal-
lized by ptecipitating on to this sutface; the metallic
silver in ammoniated silver nitrate.

4,678 Silver Spraying: Silver spraying is metal-
lizing the surface of the original recorded master using
a dual spray nozzle wherein the aminoniated silver
nitrate and reducer are combined in anatomized spray
to precipitate the metallic silver.

4,680 Sputtering (Cathode Sputtering). Sputter-
ing is a process sometimes used in the production of
the metal master wherein the original is coated with
an electric conducting layer by means of an electric
discharge in a vacuum.

NOTE: This is domne prior to electroplating a
heavier deposit.
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4,685 Squeeze Track. A squeeze track is a vari-
able-density sound track ‘wherein, by means of adjust-
able masking, the width is varied by the recording
operator, thus providing an overriding control on the
amplitude of the reproduced signal.

4.690 Stamper, A stamper is a negative (gen-
erally made of metal by electro-forming) from which
finished pressings are molded.

4.695 Stamper, Backed. A backed stamper is a
thin metal stamper which is attached to a backing
naterial, generally a metal disk of desired thickness.

(Standard Track) — See Single Track

4.700  Stylus, Cutting. A cutting stylus is a
recording stylus with a sharpened tip which, by re~
moving material, cuts a groove into the recording
med jui, '

4.705 Stylus Drag (Needle Drag). Stylus drag
is an expression used to denote the force resulting
from friction between the surface of the recording
medium and the reproducing stylus.

4. 710 Stylus, Embossing. An embossing stylus
is a tecording stylus with a rounded tip which dis-
places the material in the recording medium to form. a
groove.

4.715 Stylus Force (Static Stylus Force) (Vertical
Stylus Force) (Needle Force) (Stylus Pressure®).
‘The stylus force is the vertical force exérted on a sta-
tionary recording medium by the stylus when in its
operating position.

4.720 Stylus, Recording, A recording stylus is
4 tool which inscribes the grooves into the recording
medium, There is the unmounted type used by ce-
menting to the mounting; mounted, affixed to a metal
shank and held in place by a set screw; motsé taper
which is held in place by friction. The latter two
methods are necessary for “hot stylus’ technique,

4725 Stylus, Reproducing. ‘A reproducing stylus
is a mechanical element adapted to following the
modulations of a record groove and transmitting the
mechanical motion thus derived to the pickup mech-
anism..

NOTE: Stylu’s is a term defining a pickup needle
or a holder furnished with a jewel or other abrasive-

* Deprecated.
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resistant tip. A stylus may or may not be atranged for
convenient replacement.

4,730 Surface Noise.
surface noise is the noise coniponent in the electric
output of a pickup due to irregularities in the contact
surface of groove. (See Ground Noise)

In mechanir .l recording

(Throw-Qut Spiral) —~ See Groove, Lead-Out

4.735 Toe and Shoulder (of an H and D Curve).

Toe and shoulder are the terms applied to the non-

linear portions of the H and D curve which lie respec-
tively below and above the straight portion of this
curve.

(Tone Arm) — See Pickup Arm

4,740 Tracing Distortion, Tracing distortion is
the nonlinear distortion introduced in the reproduction
of mechanical recording because the curve traced by
the motion of the tfeproducing stylus is not am exact
teplica of the modulated groove. For example, in the
case of 4 sine~-wave modulation in vertical recording
the curve traced by the center of the tip of a stylus is
a poid.

4.745 Tracking Error. Tracking esror, in lateral
mechanical recording, is the angle between the vibra-
tion axis of the mechanical system of the pickup and a.
plane containing the tangefit to the unmodulated
record groove and being perpendicular to the surface
of the recording medium at the point of needle con-
tact.

4.750 Transition Frequency (Crossover Fre~
quency) (Turnover Frequency). The transition fre-
quency, of a disk recording system, is the frequency
corresponding to the point of intersection of the
asymptotes to the comstant amplitude and the con-
stant velocity portions of its frequency response
curve, This curve is plotted with output voltage ratio
id decibels as the ordinate and the logarithm of the
frequency as the abscissa.

4,755 Translation Loss (Playback Loss). Trans-
lation loss is the loss in the reproduction of a mechan-
ical recording whereby the amplitude of motion of the
reproducing stylus differs from the recorded amplitude
inn the medium.

4.760 Transmission. Transmission, as applied
to optical tecording, is the ratio of the light flux
transmitted by a medium to the light flux incident
upon it. Transmission may be either diffuse or
specular,



4.765 Tramsmission Density, Diffuse.* Diffuse
transmission density is the value of the photographic
transmission density obtained when the light fluz im-
pinges normally on the sample and all the transnutted
flux is collected and measured.

4.770 Tramsmission Density, Photegraphic®
{Optical Density). Photographic transmission density
is the common logarithm of opacity. Hence, film
‘transmitcing 100 percent of the light has a density of
zero; transmitting 10 percent a density of 1, ete.
Density may be diffused, specular; or intermediate,
Conditiotis must be specified,

4.775 Tronsmission Density, Specular. Specular
transmission density is the value of the photographic
density obtained whenthe light flux impinges normally
on the sample and only the normal component of the
transmitted flux is collected and measured.

(Turnover Frequency) — See Tramsition Frequency

4,780 Mnilateral-Avea Treck. A unilateral-area
track is a sound track in which one edge only of the
opaque area is modulated in accordance with the re-

" corded signal, There may, however, be a second edge
" modulated by 2 noise reduction device,

4,782 Vacuuwm Chuck. A vacuum chuck is a
chuck constructed with vacuum seals in such a man-
ner that stampets may be held by vacuum for the
purpose of machinings

¢ For details of measurement and specifications see
American Standard Diffuse Transmission Density, Z38.2.5 —
1946, or the latest edition thereof approved by the American
Standards Associstion.

4.785 Variable-Area Track.

A wvariable-area

‘track 1s a sound track divided laterally intc opaque

and transparent areas, a sharp line of demaréation
between these areas forming an oscillographic trace
of the wave shape of the recorded signal.

4.790 Variable-Density Track. A wariable-~
density track is a sound track «of constant width
and of unifotm light transmission on any instantan-
eous transvesse axis and of which the average light
transmission varies along the longitudinal axis in
proportion to some characteristic of the applied
signal.

4,795 Vertical Recording {Hill and Dale Re-
cording). A vertical recording is 2 mechanical re-
cording in which the groove modulation is in a direc~
tion perp‘endicular to the surface of the receording
medium.

4.800 Wax. In mechanical recording, wax refers
to a blend of waxes with metallic soaps. (See also
Wax; Cake).

4.805 Wox, Coke. Cake wax is a thick disk of
wax tpon which an original mechanical disk recording
may be inscribed.

4.810 Wax, Flowed, Flowed wax is 2 mechani=
¢al recording mediumy in disk form, prepared by melt-

ing and flowing waxz ¢nto 2 metal base.
4,815 Wax Original (Wax Master®). A wax orig-
inal is an original recording on a wax surface for the

pufpose of making a master.

(Wow). = See Flutter

* Deprecated.
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Practice For

VOLUME MEASUREMENTS -OF ELECTRICAL SPEECH AND PROGRAM WAVES*

(Américan Standards Association Approved November 6, 1942)

Sponsor Instituté of Radio Engineers, Inc.
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INTRODUCT 1 ON

Radio broadcasting, with its primary require-
ment of t,ransmlttmg speech and program material
over both wire and radio systems, has faced the
problem of measuring these waves. Measurements
made by different organizations with variously
designed equipments have shown substantial
discrepancies.

The instrument described in this recommended
practlce was developed specifically for broad-
casting and the telephone plantwhich provides the
1nterconnect1ng servige among broadcast stations.
It gives satisfactory correlation of measurements
under normal‘conditions of operation and offers
a ballistic performance which permits more rapid
and accurate readlng of deflection than was the
case with previous types. The 1nd1cat1ng instru-
ment and the method of using it are covered in
this document.
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International Telephone and Radio
Manufacturing Corporation
Harold P. Westman, Secretary
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J. L.

*Hekpri’n‘ted through Courtesy of American
Standards Association and the Institute of Radio
Engineers, lInc.

2. GENERAL

These standards apply to the methods of and
a device for medsuring the strength of audio-
frequency electiical waves such as speech and
program waves.

The measurement of the complex and non-

. perilodic waves-encountered inelectrical commu-

nication cannot be expressed in simple fashion
in the ordinary electrical terms of cur‘ren‘t,
voltage, or power. The concept of “ volume”
furnishes a practical method of great utility
to the communicatioms engineer for assigning

‘a numerical value to the strength of electrical

speech and program waves.

Volumes are read by noting the more extreme
deflections ofa device known as a volume indica=
tor. Since the response of such an instrument to
the rapidly varying waves 1is greatly dependent
upon the speed of its movement; its damping, and
other characteristics, an effective standard for
volume measurements must include a specification
of these characteristics.

It has been the custom to express the
readings of volume in terms of decibels above or
below some one of a number of varilous arbitrary
reference levels. This standard uses a new term

vu''to express volume in terms of decibels
vab,o'v,e or belowa particillar reference level which
is a part of the standard.

3. DEFINITIONS

The definitions herein cover the use of the
following terms as they apply specifically to the
quantities and instruments used in this field.

3.1 VOLUME

This term applies to the strength of speech
and program waves. It is the indication of a
device known as a volume indicator, defined in
3.2, which has specific dynamic and other charac-
teristics and which is ¢alibrated and read in a
prescribed manner.

3.2 VOLUME INDICATCR

This isthe device used for the indication of

volume. A standard volume indicator must have

the characteristics described in Section 4.
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3.3 VU (pronounced “vee-you” and customarily
written with lower-case letters).

This word is used for the numerical expression
of volume. The volume in’vu is numerically equal
to the relative strength of the waves inquestion
in decibels above or below “reference volume” as
defined in 3.4.

The term vu should not be used to express
results of measurements of complex waves made
with devices having characteristics differing
from those of the standard volume indicators

This is the base of the system of measure-
ment of volume. Reference volume is that strength
of electrical speech or program waves which gives
a reading of 0 vu on a volume indicator whose
characteristics and methods of reading are
described herein, and which is calibrated to read
0 vu on a steady 1000-cycle-per-second wave whose
power is I milliwatt in 600 ohms.

3.5 REFERENCE DEFLECTION

This is the deflection to the scale pointat
or near which the instrument is intended normally
to be read.

4. VOLUME INDICATOR

Volume is measured by means of a volume
indicator. This device must conform to the
following specifications and must be used in the
mamner deseribed below.

4.1 COMPONENT PARTS

A volume indicator consists of at least two
parts:

(a) An indicating instrument
(b) An attenuator

4.2 DYNAMIC CHARACIERISTICS

If a single-frequency sinusoidal voltage
between 35 and 10,000 cycles per second, of such
amplitude as to give reference defle,cuon urider
steady-state conditions is suddenly applied, the
instrument pointer shall reach 99 per cent o
reference deflection in 0.3 second, 1 10 per
cent, and shall then overswing reference deflec-
tion by at least 1.0 per cent and not more than
1.5 per cent, The time required for the instru-
ment pointer to reach its position of rest on the
removal of the sinusoidal voltage shall not be
greatly different from the time of response.

4.3 RESPONSE-VERSUS-FREQUENCY CHARACTERISTIC

The serisitivity of the volume indicator shall
not depart from thatat 1000 cycles per second by
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more than(.2 decibel between35 and 10,000 cycles
per second nor more than 0.5 decibel 'between 25

and 16,000 cycles per second.

4.4 RESP(NSE TO COMPLEX WAVES

The response to complex waves of such
amplitude as to glve reference deflection when
read, as described in 4.9, shall be that equiva-
lent to the response w1thad1rect-current instru-
ment and a rectifier, the exponent of whose
characteristic is 1.2 T 0.2.

4.5 BEVERSIBILITY

The indication must be independent of the
poling of the volume indicator when measuring
unsymmetrical waves. Such characteristics can
be obtained by the use of a direct-current
instrument in conjunction with a full-wave
rectifier.

4.6 GBADUATION OF INSTRUMENT SCALE

The point of reference deflection shall be
definitely indicated in some suitable manner.
The remainder of the scvale shall be graduated in
vu above and below reference deflection. (See
also 5.4.)

4.7 ATTENUATOR

‘The attenuator normally is of an adjustable
type and shall be marked in vu.

4.8 CALIBRATION

A correctly calibrated volume irdicator with
its attenuator setat zero vu will give reference
deflection when connected to a source of single-
frequency sinusoidal voltage adjusted to develop
I milliwatt in a resistance of 600 ohms; or with
the dttenuator set at n when the callbratlng
power is n decibels above I milliwatt.

4,9 METHOD OF READING VOLUME INDICATOR

The reading is determined by the greatest
deflections occurring in a period of about a
minute for program waves, or a shorter period
(e.g., 5 to 10 seconds) for message telephone
speech waves, eXGludlng not more than one or two
occasional deflections of unusual amplitude.

The volume indicater is usually connected
across the circuit at a point where the impedance
1s 600 ohms and the attenuator is adjusted until
the deflections, read as described above, just
reach the scale point correspondmg to reference
deflection. The volume in vu is determined by
the markings on the attenuator at the setting
thus obtained. If for any reason the deflections
reach some other scale point than that correspond-
ing to reference deflection, the volume is given
by the algebraic addition of the attenuator



setting and the actual deflection as read on the
instrument scale.

When the impedance of the circuit at the
point where the instrument is comnected differs
from 600 ohms the volume indicated must be
corrected to correspond to this difference by
the following relation:

Correction (to be added) in va =

@g where Z = actual impedance.

10 logio 7

5. GOOD ENGINEERING PRACT[CE

The following items are not fundamental to
this standard but are matters of good engineering
practice.

5.1 IMPEDANCE

The volume indicator is normally used as a
bridging instrument and when so used its imped-
ance must be sufficiently hlgh 50 ds not to

influence unduly the waves in the circuit with

which it is used. It is good practice to make

the value of impedance not less than 7500 ohms,
for use on a 600-chm circuit.

5.2 HARMONIC DISTORTION

When the volume indicator is connected to
a simple resistive circuit through which a
smusoldal wave, between 25 and 8000 cycles per
second; is being transmitted, the root-mean-square
sum of the harmonies produ,ced should not exceed
0.2 per cent.

5.3 ABILITY TO WITHSTAND OVERLOAD

Because of the great variation in amplitude
which this indicator may encounter, it should
possess greater ability to stand overloads than
that required for average instruments. A fre-
quent ly used spec:Lflcatlon calls for an ability
to withstand without injury or effect oncalibra=~
tion a momentary overload of ten times the voltage
correspondlng to reference deflection and a
continuous overload of five times that voltage.

5.4 SCALE

The point of reference deflection should be
located within a sector between 2/3 and 3/4 of
full scale. In addition to the vi scale, it is
good practice also to provide a 0-to~100 scale
proportional to voltage with the 100 point
coinciding withthe point of reference deflection.
Samples of the two types of scales in general
use are shown in Figs. 1 and 2.

Fig. 1=~This scale emphasizes the vu calibration.

Fig.

2--This scale emphasizes the 0-100 gradua=-
tions and is useful to indicate percentage
utilization, of facilities. It is used
generally by the principal broadcast
organi(za'tiorisu
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