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to 15 show the measurements for tweeter settings of 25°, 

15° and 5°, which can be easily reproduced here.

Maximum level
The first measurements regarding the maximum level were 

carried out using the sinus burst method. In this measure-

ment, sine bursts with a length of 171 ms to 683 ms are 

sent to the loudspeaker and the measured sound pressure 

level is then evaluated for its distortion components. The 

level and the total harmonic distortions (THD) can be 

derived from the measurement signal transferred into the 

frequency range via FFT. The measurement covers the loud-

speaker’s entire frequency range in 1/6 octave steps, de-

fined here as 70 Hz to 10 kHz. Above said 10 kHz, no more 

evaluation takes place, as all harmonic distortion compo-

nents are already outside the audible frequency range then. 

A burst measurement such as this is a typical lab measure-

ment with which frequency-dependent weaknesses can be 

easily identified. For the measurement, the measuring sys-

tem increases the level in 1 dB steps until a defined distor-

tion limit is reached. This is where the sound pressure level 

is then recorded as a measured value. In our reviews, the 

distortion limits for this measurement are defined as 3% 

and 10% for sound reinforcement speakers. The detection 

of a limiter or a maximum power value can be set as further 

termination criteria. Fig. 16 shows the sinus burst measure-

ment for the PIA M as a bass reflex and as a cardioid sys-

tem. In this type of measurement, the PIA M achieves values 

between 115 and 120 dB in a wide frequency range with an 

overall balanced curve without weak points. As expected, 

there are significant differences between the two modes in 

the low frequencies. Below 200 Hz, the cardioid system’s 

lower sensitivity is also reflected in the maximum level 

curve. Above 300 Hz, both curves coincide for a maximum 

of 3% and a maximum of 10% distortion, which is a clear in-

dication that a limiter intervenes and it is not the distortion 

that determines the value. Where the tweeter sets in, the 

two curves for 3% and 10% THD diverge significantly again, 

since typically for compression drivers a high k
2
 component 

in the harmonic distortion causes the 10 dB difference.  

A level increase of 10 dB causes the k
2
 components to in-

crease by 20 dB.

A multi-tone measurement was carried out as a second 

distortion measurement series for both operating modes. 

Using a multi-tone signal that has a spectral distribution 

and a crest factor comparable to an average music signal 

The PIA M’s vertical isobars in the cardioid mode with the  

tweeter’s dispersion angle set to 25° (Fig. 13)

The PIA M’s vertical isobars in the cardioid mode with the  

tweeter’s dispersion angle set to 15° (Fig. 14)

The PIA M’s vertical isobars in the cardioid mode with the  

tweeter’s dispersion angle set to 5° (Fig. 15)



Test   Kling & Freitag PIA M

Production partner 6/202210

(green curve in Figs. 18 and 20) and starting in the linear 

working range at just under 103 dB, the loudspeaker is driv-

en at an increasingly higher level, whereby the distortions 

and the level loss (power compression) are evaluated de-

pending on the frequency. Fig. 17 and 19 show the level 

loss compared to the calculated value, which results from 

the starting value plus the level increase. The termination 

criterion for this measurement is either a power compres-

sion of more than 2 dB in several contiguous frequency 

bands, more than 3 dB in individual frequency bands or a 

distortion of 10%. Distortions are all components in the 

measured signal that are not part of the excitation signal. 

These are total harmonic distortions (THD) as well as all in-

termodulation distortions (IMD) caused by the multitone 

signal. Using this measuring method, the PIA M as a bass 

reflex system achieves an average level L
eq

 of 112 dB and a 

peak level L
pk

 of 125.5 dB at -20.9 dB total distortion re-

ferred to 1 m in the full room. In cardioid mode, the values 

are slightly lower, however with the somewhat reduced 

transmission range to the low frequencies.

Fig. 17 and 19 show that the final level limiting is done 

broadband by a limiter in the amplifier. From the green  

to the red curve, the input level was increased by 1 dB, 

which was in turn compensated by the limiter over the  

entire frequency range.

Maximum level measured with sine burst signals for a maximum 

of 3% THD (red) and for a maximum of 10% THD (blue). The 

dashed curves show the cardioid mode (Fig. 16)

The PIA M’s intermodulation distortion in the bass reflex mode 

with a multi-tone signal with an EIA-426B spectrum and a crest  

factor of 12 dB for a maximum power compression of 2 dB or a  

maximum of 10% total distortion. A level of 112 dB as L
eq and  

125.5 dB as Lpk is achieved in relation to 1 m in the free field (Fig. 18)

The PIA M’s power compression in the bass reflex mode  

measured with a multi-tone signal with an EIA-426B spectrum 

starting at an average level L
eq of 103.1 dB. Based on this  

reference measurement, the input level was increased by a total 

of 11 dB in steps of 1 dB. The green curve shows the progression 

at +10 dB, the red curve at +11 dB. If one allows a broadband 

power compression of a maximum of 2 dB, then the green curve 

is the limit. The second termination criterion of a maximum of 

10% total distortions is also achieved here. The graph in Fig. 18 

was derived from the measurement for the green curve (Fig. 17)
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Audio test
For the audio test, the PIA M was set up in the warehouse 

located next to the measurement lab. In this realistic envi-

ronment, it is possible to listen at distances of up to 18 m 

and, when the roller shutter is open, from even further 

away. For this purpose, the PIA M was placed freely on a tri-

pod with the lower edge 2 m above the floor and with the 

tweeter set to 5°. We listened to this set-up in the bass re-

flex and in the cardioid mode combined with the supplied 

PLM amplifier set to the respective set-ups.

What was already indicated in the measurement results 

was fully confirmed in the audio test: the PIA M is sonically 

excellent – both with regard to speech and to music. It may 

The PIA M’s power compression measured in the cardioid mode. 

The measurement conditions correspond to those in Fig. 17.  

The graph in Fig. 20 was derived from the measurement for the 

green curve (Fig. 19).

The PIA M‘s intermodulation distortions in the cardioid mode 

with a multi-tone signal with an EIA-426B spectrum and crest factor 

of 12 dB for a maximum power compression of 2 dB or a maximum 

of 10% total distortion. A level of 111.5 dB as L
eq and 124.2 dB as Lpk 

is achieved in relation to 1 m in the free field (Fig. 20)

Tweeter as mini line array with mechanically  

adjustable dispersion angles of 5°, 15° or 25°  

(image of a prototype sample)
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not have a deep and loud bass, however one does not have 

the feeling that something is missing, a fact that speaks for 

a good tuning as a whole. Level and range are very large for 

a speaker of this size, giving a direct response even at a  

distance of 15 m. Only at 25 m does the level begin to drop 

noticeably. In the set-up mentioned here, the PIA M fully 

covered a range of 2 m to 20 m when viewed from the loud-

speaker, and was still deployable up to 25 m. The reproduc-

tion remained tonally balanced over the entire length of 

the room. What is not immediately noticeable at first 

glance, but therefore remarkable, was the pleasant and  

precise high-frequency reproduction. Not at any point did it 

seem unbalanced or intrusive. If one switched the PIA M to 

cardioid mode, one entered a kind of quiet zone at the 

height of the box. At the same time, the reproduction in the 

listening area in front of the speaker became even more 

precise, as the low-frequency diffuse field in the room was 

less excited. This behaviour has a very favourable effect 

especially in reverberant rooms or with critical miking on 

stage. Overall, the low-frequency reproduction was some-

what weaker in cardioid mode, but was still sufficient for 

speech and music with little bass.

The listening test, to sum it up briefly, exceeded expecta-

tions. The PIA M passed with flying colours. 

Accessories and prices
PIA M Low-Z bw or wb	 2,680.00

PIA M 100V sw or ws	 2,895.00

Wall mount	 79.00

Truss adapter set  

(2 × half coupler)	 65.00

Stand socket M10	 34.00

Pipe clamp for TV spigot	 219.00

TV spigot	 36.00
(all prices net plus VAT)

Summary
When it comes to Kling & Freitag’s PIA M, the measured 

values and the audio test give a consistent impression. This 

speaker is a successful product in every respect and is also 

well tailored to the needs of the mobile and fixed installa-

tion markets. As a medium-sized column loudspeaker with 

optional cardioid directivity, the PIA M is suitable for acous-

tically difficult tasks and – thanks to the wide range of 

mounting accessories – can be deployed very flexibly. The 

passive 3-way concept not only offers good sound charac-

teristics, but also enables cost-effective deployment with 

only one amplifier channel. For the PIA M, the current Kling 

& Freitag price list lists an amount of € 2,680 net. This 

should be a good compromise in terms of price and tech-

nology between simple column loudspeakers with broad-

band systems and the DSP-controlled models and it will 

probably meet the requirements of many potential users.  ■

Audio test and size comparison in the warehouse with a 

PIA M placed at a height of 2 m (lower edge) above the floor


