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IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Commit-
tees of the IEEE Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily mem-
bers of the Institute. The standards developed within IEEE represent
a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE which have expressed an in-
terest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an
IEEE Standard does not imply that there are no other ways to pro-
duce, test, measure, purchase, market, or provide other goods and ser-
vices related to the scope of the IEEE Standard. Furthermore, the view-
point expressed at the time a standard is approved and issued is subject
to change brought about through developments in the state of the art
and comments received from users of the standard. Every IEEE Stan-
dard is subjected to review at least once every five years for revision
or reaffirmation. When a document is more than five years old, and has
not been reaffirmed, it is reasonable to conclude that its contents,
although still of some value, do not wholly reflect the present state of
the art. Users are cautioned to check to determine that they have the
latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any
interested party, regardless of membership affiliation with IEEE. Sug-
gestions for changes in documents should be in the form of a proposed
change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the mean-
ing of portions of standards as they relate to specific applications. When
the need for interpretations is brought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Since
IEEE Standards represent a consensus of all concerned interests, it is
important to ensure that any interpretation has also received the con-
currence of a balance of interests. For this reason IEEE and the mem-
bers of its technical committees are not able to provide an instant re-
sponse to interpretation requests except in those cases where the matter
has previously received formal consideration.

Comments on standards and requests for interpretations should be ad-
dressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA
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Foreword

(This Foreword is not a part of IEEE Std 269-1983, IEEE Standard Method for Measuring Transmission Perfor-
mance of Telephone Sets.)

This IEEE Standard Method for Measuring Transmission Performance of Telephone Sets has been
prepared in response to a widely expressed need by the telecommunications industry for a standard,
comprehensive method for testing the transmission performance of telephone sets. The present stan-
dard is a revision of IEEE Std 269-1971 prepared by the task force on Telephone Instrument Test-
ing of the Wire Communication Committee of the IEEE Communication Technology Group.

This revision incorporates changes considered to be necessary as a result of several years of experi-
ence in using the standard. Individuals from a broad segment of private and government design,
manufacturing, and research organizations have given freely of their time in preparing, testing, and
reviewing this standard.

The IEEE will maintain this standard current with the state of the technology. Comments on this
standard and suggestions for the additional material that should be included are invited. Comments
should be addressed to:

Secretary

IEEE Standards Board

The Institute of Electrical and Electronics Engineers, Inc

345 East 47th Street

New York, New York 10017

This revision, begun in 1976, was prepared by the subcommittee (formerly task force) on Tele-
phone Instrument Testing of the Transmission Systems (formerly Wire Communication) Commit-
tee of the IEEE Communication Society (formerly the IEEE Communication Technology Group).

At the time this standard was approved the members of the subcommittee were as follows:
K. Simonsen, Chairman J. L. Sullivan, Vice-Chairman

E. S. Hineline, Jx, Secretary

J. Anderson R.P. Farrell R.P. McCabe

L. A. Berry R. F. Foster D. J. Morgen

C. F. Buster, Jr d. d. Jetzt L. Poradowski
M. Chytil M. J. Leach L. A. Strommen
J. F. Dunlap T. Libson S. R. Whitesell

When the IEEE Standards Board approved this standard on December 17, 1981, it had the follow-
ing membership:

Irvin N. Howell, Jr, Chairman Irving Kolodny, Vice Chairman

Sava I. Sherr, Secretary

G. Y. R. Allen Jay Forster Faust Rosa

dJ. dJ. Archambault Kurt Greene Robert W. Seelbach
James H. Beall Loering M. Johnson Jay A. Stewart

John T. Boettger Joseph L. Koepfinger William E. Vannah
Edward Chelotti John E. May Virginius N. Vaughan, Jr
Edward J. Cohen Donald T. Michael* Art Wall

Len S. Corey dJ. P. Riganati Robert E. Weiler

*Member emeritus
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IEEE Standard Method for
Measuring Transmission Performance of
Telephone Sets

1. Introduction

The methods that are used to measure tele-
phone-set transmission performance may be
divided into two classes: objective methods and
subjective methods. The objective methods,
which are those discussed in this standard,
utilize a sound source resembling the human
mouth to drive the transmitter, and an acoustic
coupler resembling the human ear as a termina-
tion for the receiver. The sound source com-
prises a source of electrical energy and a mov-
ing-coil loudspeaker unit having supplementary
electrical and acoustical components which
produce a sound field simulating that of a
typical human voice. This special loudspeaker
is referred to as an artificial mouth. The acoustic
coupler comprises a microphone and a terminat-
ing air volume having supplementary acoustic
components which produce a load on the re-
ceiver simulating that of a typical human ear.
This coupler is referred to as an artificial ear.
The artificial mouth and ear are useful in com-
paring the performance of telephone sets at
frequencies in the significant portion of the
speech range.

The subjective measurements which are par-
ticularly applicable for rating overall com-
munication connections include real-voice and
real-ear calibrations. This type of calibration
is based on the ratio of the sensations of loud-
ness and clarity, perceived when a real ear is in
the sound field produced by a real voice, to
those perceived when a telephone connection
intervenes between the real voice and real ear.
Other subjective methods include articulation
tests, repetition counts, and judgment tests.

The disadvantages of subjective methods are
that they involve human subjects and necessi-
tate a large number of tests for the results to
have significance.

When agreements, on the basis of subjective
methods, are reached as to the desirability of
particular performance characteristics for a
given type of telephone connection, the con-
trol of the characteristics can be maintained
by purely objective methods using the artificial
mouth and ear.

The relationships which are established be-
tween subjective and objective measurements
will vary with the physical constants of the
telephone design, such as size and shape of the
handset. Therefore, correlation between sub-
jective and objective measurements should be
established separately for each telephone-set
design before measurements obtained using
the techniques covered herein can be inter-
preted to reflect performance under conditions
of actual use.

2. Scope and Purpose

2.1 The purpose of this standard is to describe
a practical method for measuring the transmis-
sion characteristics of a telephone set by means
of objective measurements on a test connection.
The test results thus obtained may be used as
a means of evaluating or specifying the trans-
mission performance of a telephone set on a
standardized basis.

The basic accuracy and reproducibility of
measurements made in accordance with this
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standard will depend primarily upon the ac-
curacy of the test equipment used, the care
with which the measurements are conducted,
and the inherent stability of the telephone set
or transducers under test, or both.

Where a given set of measurements is re-
peated in the same laboratory and by the
same operator, a relatively high degree of re-
producibility should normally be obtained.

However, when comparing measurements
made by different laboratories, allowances
should be made for the influencing factors
mentioned above.

NOTE: An experimental test program based upon this
standard indicated that differences of as much as 6 dB
could occur in transmitting and overall measurements
and as much as 3 dB in receiving measurements. In
most cases, however, these differences can be significant-
ly reduced by means of special correlation studies be-
tween the participating laboratories.

2.2 The method requires a suitable artificial
mouth. It also specifies a standard artificial
ear, standard circuits comprising dc power feed
and connecting loops, and a standard micro-
phone.

2.3 This standard is intended for use in measur-
ing the transmission characteristic over the fre-
quency range most useful for speech, 200 Hz
to 5000 Hz. It is to be used for single-frequency
measurements and for measurements with vary-
ing frequencies such as continuous slow sweeps
or equivalent (for example, closely spaced dis-
crete step).

2.4 This standard is intended for measuring
the transmission performance of conventional
telephone sets equipped with handsets using
carbon transmitters and used with 2-wire
circuits. Methods of this standard are also gen-
erally applicable for telephone sets incorporat-
ing noncarbon transmitters. It is not intended
to be applicable to special devices such as
noise-exclusion transmitters, distant-talking
transmitters, insert-type receivers, or noise-
exclusion receivers equipped with large
ear pads.

2.5 This standard uses a standard microphone
to measure the sound field produced by the
artificial mouth and to measure the pressure
developed in the artificial ear.

2.6 Drawings and test procedures as well as
other pertinent information are included as an
aid in setting up the tests.

IEEE STANDARD METHOD FOR MEASURING
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Telephone

4. Definitions

These definitions apply specifically to mea-
surements of the transmission performance of
telephone sets, and may not be applicable to
other disciplines. For definitions not covered,
see ANSI/IEEE Std 100-1977 [6]3 and ANSI
S$1.1-1960 (R1976) [2].

acoustic input. The free field sound pressure
level developed by an artificial mouth at a
specified location, called the calibration posi-
tion (see 5.2.1), measured in decibels referred
to an rms sound pressure of 1 Pa.4

1 ANSI publications are available from Sales Depart-
ment, American National Standards Institute, 1430
Broadway, New York, NY 10018.

2 CCITT publications are available in the US from
National Technical Information Service, Department
of Commerce, 5285 Port Royal Road, Springfield, VA
22161.

3 The numbers in brackets correspond to those of
the references listed in Section 3.

4 The Pascal (Pa) is a unit of pressure equal to
1 N/m2. 0 dB (ref 1 Pa) is 94 dB above the other com-

monly used reference pressure of 20 uPa. (20 pPa
equals 2 * 10”5 N/m2).
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