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Foreword 
(This foreword is not a part of IEEE Std 219-1975, IEEE Recommended Practice for Loudspeaker Measurements.) 

On October 18, 1961, Subcommittee 30.7, Loudspeakers, of the Standards Committee of the IEEE 
Group on Audio and Electroacoustics began work on a standard for loudspeaker measurements which 
was to include electrostatic, piezoelectric and other types of loudspeakers in addition to the dynamic 
type dealt with in the previous IRE standard, IRE Recommended Practices on Audio and Electroacous­
tics: Loudspeaker Measurements 1961. While this 1961 standard covered only single driver units, the 
proposed new standard was to apply to loudspeaker systems as well. It was also the intent of Subcom­
mittee 30.7 to include in the standard detailed procedures for each measurement, rather than simply 
to describe the type of measurement to be made. 

It was realized that the scope of the standard to be written was such that completion could be 
expected to require several years work. Accordingly, the decision was made to concentrate on one type 
of measurement at a time and to effect preliminary publication of each section separately to -permit 
early application of the methods described by those working in the field and to solicit comments that 
would assist the Subcommittee in the preparation of the standard in final form. The first such prelimi­
nary publication was the IEEE Proposed Standard for Measurement of Loudspeaker Electrical Imped­
ance in the IEEE Transactions on Audio and Electroacoustics, June 1970, pp 213-217. 

In 1970, two additional sections of the proposed standard were completed: 
Proposed Standard for Measurement of Dynamic Loudspeaker Motional Impedance Rev 2, April 30, 

1970; and Proposed Standard for the Measurement of Dynamic Loudspeaker Q and Resonance Fre­
quency Rev 6, June 25,1970. 

Before authorization of publication of these sections, a review of the rate of progress in May 1972 led 
the subcommittee to the decision to write the entire standard as a unit and to pattern it after IEC 200 
(1966), Methods of Measurement for Loudspeakers, in order to expedite completion and to conform 
with the IEEE policy of compatibility with international standards. In the course of this work IEC 200 
was superseded by IEC 268-5 (1972) Sound System Equipment, part 5, Sound System Loudspeakers. 
In its terminology, definitions and general treatment of the subject, IEEE Std 219-1975 is technically 
compatible with the recommendations of IEC 268-5. Acknowledgement is made for the assistance 
received from the document, and also for that received from the November 1973 draft: Australian 
Standard Specification for Sound System Equipment, Part 5, Sound System Loudspeakers, prepared 
by Standards Association of Australia Committee TE/24, Electroacoustics and Recording Subcommit­
tee TE/24/4, Loudspeakers. The gratitude of the subcommittee is due to Richard H. Small who fur­
nished a copy. 

The Subcommittee 7 members responsible for the writing of IEEE Std 219-1975 were: 

Victor Brociner, Chairman Michel Copel, Vice-chairman 

Hellmuth Etzold 
John King 

They were assisted by the following consultants: 

Edwin D. Burnett J. Jacek Figwer Maurice E. Swift 
Ray S. Musa 

The Standards Committee of the IEEE Group on Audio and Electroacoustics had the following 
membership at the time when it approved this standard: 

Victor Brociner 
Michel Copel 
Hellmuth Etzold 
Howard D. Helms 

Herman R. Silbiger, Chairman 

John G. Mc Knight 
George C. Maling, Jr. 
Robert H. Rose. II 
Daniel Queen 

David L. Savin 
Robert D. Solomon 
Stephen Temmer 
Warren R. Walters 

3 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 04:45:22 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 219-1975

http://www.avadocuments.com/doc/ieee-219-1975
http://www.avadocuments.com/doc/ieee-219-1975


Contents 

SECTION P A G E 

1. General Provisions 7 
1.1 Scope 7 
1.2 Definitions 7 
1.3 Object 7 

2. Applicable Standards 7 

3. Conditions of Measurement 7 
3.1 Working Conditions 7 
3.2 Free-Field Conditions 7 
3.3 General Conditions (Environment) 9 
3.4 Accuracy 9 
3.5 Mounting and Acoustic Loading 9 
3.6 Preconditioning 9 
3.7 Methods of Obtaining Response Curves 9 
3.8 Measuring Apparatus 9 
3.9 Measuring Distance 10 
3.10 Reference Point 10 
3.11 Reference Axis 10 

4. Characteristics and Measurements 12 
4.1 Impedance 12 
4.2 Power 12 
4.3 Voltage 15 
4.4 Frequency Characteristics -15 
4.5 Directional Characteristics 15 
4.6 Rated Sound Pressure Level 16 
4.7 Efficiency 17 
4.8 Distortion 18 
4.9 Effect of Ambient Conditions 21 
4.10 Magnetic Stray Field 22 
4.11 Design Data 22 

5. References 22 

FIGURES 
F i g l Standard Baffle 8 
Fig 2 Measuring Error with Respect to Homogeneous Straight Line Source 11 
Fig 3 Measuring Error with Respect to Homogeneous Flat Disk Source 11 
Fig 4 Power Handling Capacity Test Signal and Network 14 
Fig 5 Probe Coil for Measuring Magnetic Field 22 

5 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 04:45:22 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 219-1975

http://www.avadocuments.com/doc/ieee-219-1975
http://www.avadocuments.com/doc/ieee-219-1975


IEEE Recommended Practice for 
Loudspeaker Measurements 

1. General Provisions 
1.1 Scope. These recommendations apply to 
loudspeakers and loudspeaker systems. 

1.2 Definitions 

loudspeakers. Loudspeakers should be under­
stood, unless otherwise stated, to include both 
loudspeaker drivers along with their mountings 
or enclosures (which together comprise a loud­
speaker system) and also loudspeaker systems 
which comprise one or more loudspeaker drivers 
and such devices as integral crossover filters, 
transformers, and any other integral passive or 
active elements. 

nominal input power. Nominal input power is 
equal to the square of the true rms voltage at the 
input terminals of the loudspeaker, divided by 
the rated impedance defined in Section 4.1.2. 

1.3 Object. The recommendations define terms 
associated with loudspeakers and their testing, 
recommend methods of testing on which there 
is general agreement, and indicate preferred 
methods of presenting information regarding 
their characteristics. They involve physical, 
steady-state measurements only. 

Methods of measurement are stated in such a 
manner as to constitute recommendations to 
competent technical personnel acquainted with 
current practices in electroacoustical measure­
ments. 

2. Applicable Standards 
Applicable standards included are: 

(1) IEC 268-5 (1972), Sound System Equipment, 
part 5: Sound System Loudspeakers, and 
IEC Publ 268-1 (1972) , Sound System 
Equipment, part 1: General for: 
Units and system of measurement 
Ambient conditions (see also Section 4.9) 
Graphical presentation 
Scales for graphical presentation 

(2) American National Standard, Preferred 
Frequencies and Band Numbers for Acousti­
cal Measurements, SI.6-1967 
Frequencies of Measurement 

3. Conditions of Measurement 
3.1 Working Conditions 

3.1.1 Rated Working Conditions. The loud­
speaker should be understood to be working un­
der rated power conditions when the following 
occurs: 

(1) The voltage across the loudspeaker termi­
nals is chosen in accordance with the expres­
sion E2 =PR, where E is the rms potential differ­
ence, in volts, across the input terminals, P is 
the rated input power in watts (Section 4.2.1) 
and R is the rated impedance in ohms (Section 
4.1.2). 

(2) The volume control, if present, is set for 
minimum attenuation. 

(3) In a multispeaker system, individual loud­
speaker level controls or switches are set as sug­
gested by the manufacturer for flat response. If 
such information is lacking the controls or 
switches should be set for minimum attenuation. 
NOTE: In addition, it is desirable, when volume controls are 
used for balance adjustment between low frequency, medium 
frequency, and high frequency drivers, also to measure the 
performance with these set to the position for maximum at­
tenuation. 

(4) Unless otherwise specified, working condi­
tions shall imply a sinusoidal voltage with a fre­
quency of 1000 Hz. 

(5) The loudspeaker is mounted in its own en­
closure, a specified enclosure or on the standard 
baffle (Fig 1). 

(6) The loudspeaker is working under free-
field conditions, except when total power radi­
ated is measured (according to Section 4.7.2), in 
a reverberation chamber. 

3.1.2 Normal Working Conditions. The loud­
speaker should be understood to be working 
under normal conditions when all the conditions 
listed in Section 3.1.1 have been met except that 
the voltage has been adjusted to a value 10 dB 
below the value chosen for rated conditions as de­
fined in Section 3.1.1. 

3.2 Free-Field Conditions. Free-field conditions 
are those that approach acoustically those of free 
space. An anechoic room should be considered 
satisfactory if the sound pressure varies in­
versely as the distance, within ±1 dB, over the 
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