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The Klein & Hummel O 
410 is a 3-way active 
loudspeaker comprising a 
10-inch woofer, a 3-inch 

soft dome midrange and a 1-inch 
dome tweeter with the midrange 
and tweeter radiating through 
shallow horns. The power amplifier, 
crossover, equalisation and input 
electronics are all housed in the 
cabinet, which has dual front ports 
and rear-mounted input sockets 
and controls. The mid- and high-
frequency drivers are mounted 
on a removable sub-baffle which 
permits either portrait or landscape 
mounting arrangements and, 
quite cleverly, the rear heatsink 
fins are angled at 45 degrees so 
they remain equally effective in 
either orientation. The overall cabinet dimensions are 
645mm high x 330mm wide x 444mm deep and 
each one weighs a hefty 36kg.

The rear panel contains the usual IEC-type mains 
socket and power switch, along with a balanced-line 
XLR-type signal input socket. Also on the rear panel 
are a set of controls for input gain and a switch from 
100dB to 114dB output level, equalisers for treble 
(-2dB to +1dB), mid (-4.5dB to 0dB) and bass 
(-7.5dB to 0dB), and a switchable parametric EQ 
with adjustments for gain (-12dB to +2dB), Q (1 to 
8) and frequency (20Hz to 200Hz). This review was 

conducted with all of these controls set 
to 0dB and the parametric equaliser 
bypassed.

K&H specify the power amplifiers 
as having continuous power outputs 
of 340W for the woofer, 160W for the 
midrange and 180W for the tweeter. 
The crossover frequencies are 600Hz 
and 2kHz with 4th-order slopes 
and there are individual protection 
circuits for each driver. Also specified 
is a high-pass protection filter with 
a turnover frequency of 15Hz and a 
2nd-order slope.

Figure 1 shows the on-axis 
frequency response and harmonic 
distortion performance for the O 410. 
The response is seen to be very flat, 
lying between ±3dB from 30Hz to 
20kHz with a particularly smooth mid 

frequency range that lies between ±1dB from 90Hz 
to 2kHz. The low-frequency response extends down 
to a commendable -10dB at 25Hz with a rapid 5th 
order roll-off. Equally as impressive is the harmonic 
distortion performance. These are measured while the 
loudspeaker is reproducing 90dB SPL at a distance 
of 1m. Both second and third harmonics are seen 
to lie below -45dB (0.56%) at all frequencies above 
30Hz and below -60dB (0.1%) from 150Hz to 6kHz. 
These are very low levels which, although they say 
little about the sound of any distortion produced by a 
loudspeaker, indicate that the loudspeaker behaves in 

a very linear manner, so that other forms of nonlinear 
distortion (e.g. intermodulation) should also be low.

The horizontal and vertical off-axis frequency 
responses are shown in Figures 2 and 3. Directivity 
in the horizontal plane is seen to be wide and very 
well controlled with no evidence of side lobes or 
beaming at all frequencies up to around 16kHz. The 
performance in the vertical plane is also very well 
controlled with some evidence of an interference 
notch between the midrange and tweeter at the 
crossover frequency of 2kHz, but this is only really 
evident at 30 degrees off axis. It is evident from these 
plots that the frequency domain performance of this 
loudspeaker, in terms of on- and off-axis frequency 
response and distortion leaves little to be criticised. 
However, the following description of the time domain 
aspects of its performance show up some of the 
inevitable compromises made in achieving this.

Figure 4 shows the response of the O 410 to a 
step voltage input. It is clear from this plot that the 
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Fig. 1. on-axis frequency response and harmonic 
distortion.
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Fig. 2. Horizontal off-axis response. Fig. 4. step response. Fig. 6. waterfall plot.

Fig. 3. vertical off-axis response. Fig. 5. acoustic source position. Fig. 7. power cepstrum.

mid- and low-frequency components of the signal 
rise later than the high-frequency components with 
the woofer responding approximately 1.5ms later 
than the tweeter. The acoustic source position (Figure 
5) shows that the low-frequency components of 
transient signals apparently emanate from a position 
around 2.5m behind the loudspeaker. Also apparent 
in this figure are some unusual phase-shifts in the 
mid-frequency range that show as a ‘bump’ in the 
source position between 400Hz and 1kHz. Figure 
6 is the waterfall plot for the O 410. The price paid 

for the extended low-frequency response and low 
distortion is the very slow decay of the low-frequency 
components of transient signals seen between 20Hz 
and 60Hz. These figures suggest that the time domain 
performance of this loudspeaker is not as accurate as 
its frequency domain performance.

Overall, the O 410 is an impressive loudspeaker 
with first class frequency response, distortion and 
directivity performance. However, this performance 
is let down by non-ideal time domain behaviour 
demonstrated most by the step and waterfall plots. 

However, the large size of this loudspeaker, compared 
to many in this series of reviews, must be borne in 
mind when making comparisons.

The debate of frequency domain performance 
versus time domain performance continues. Ideally 
we would like both, but for now, it appears, you pays 
your money and makes your choice. n




