
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

bigger sound from compact  loudspeakers:  
 

hybrid reflex ® 
- a different acoustic principle  
 
System Audio A/S proudly announces to have finalise d the development of a different acoustic 
principle for loudspeakers: hybrid reflex ® - deeper bass from compact loudspeakers. 
 
by Ole Witthoft, executive designer 
 
Hybrid reflex® is a combination of two well-known technologies: bass reflex and passive radiator. The “hybrid” 
name is relevant, as both technologies are represented in the hybrid reflex® technology. A hybrid reflex® 
loudspeaker has got a bass reflex port and a passive radiator placed in the same mass of air inside the 
loudspeaker. 
 

why is it relevant to search for new technologies? 
 
The vision of SA is to “enthral people with better sound” as well as presenting the market to speakers that are 
easier to live with. By constantly questioning the ordinary, we are searching for surprising and lasting 
experiences on behalf of the people who decide to live with our products. Big sound from compact 
loudspeakers has been our mantra since our company was founded in 1984.  
Hybrid reflex® is a natural step on the way. 
 

downsides of the traditional technologies 
 
Bass reflex  is the most common acoustic principle to expand the frequency response in a loudspeaker. 
The downside of bass reflex is that if the loudspeaker is tuned to work at relatively low frequencies,  
the area of the bass reflex port has to be big. A consequence of a big surface area means that the bass reflex 
port needs to be very long. A very long reflex port has got dominant resonances that cause coloration of the 
sound and port lengths of 70 – 100 cm’s are not realistic in a compact speaker. Therefore, compact bass reflex 
speakers are not normally tuned for operating at very low frequencies. 
At the end of the day, bass reflex is a good acoustic principle – with a handful of well-known limitations. 
 

The passive radiator  is a membrane (without magnet and voice coil) that is moving along with the  
changing air pressure inside the cabinet. The passive radiator has got a big membrane area, as 
opposed to area of the bass reflex port. It is an effective way to reproduce deep bass. The downside of 
a passive radiator is that its membrane has to be able to move more (longer) than the membrane of the  
active woofer, when the speaker plays loud. This is normally not possible and a loudspeaker using a passive 
radiator is not able to play as loud as the bass reflex alternative.  
Bass reflex and passive radiator both has advantages and disadvantages. 
 
 

SA comet will be the first loudspeaker using hybrid reflex® technology 

 schematic bass reflex 

 schematic passive radiator 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

how hybrid reflex ® is a step  forward  
 
Hybrid reflex® is a fusion of the bass reflex principle and the passive radiator. The passive radiator of the 
system is expanding the frequency response below the active woofer’s tuning frequency and the bass reflex 
port is expanding the frequency response below the passive radiator’s tuning frequency. 
The passive radiator is very effective, due to its large membrane area. The bass reflex port is handling  
the deep frequencies that would have forced the passive radiator to its knees.  
Another technological beauty of the hybrid reflex® is that the bass reflex port does not have to be  
especially long. Therefore, the hybrid reflex® system does not have internal resonances in the bass reflex  
port to cause coloration of the sound.  
In other words: hybrid reflex® is a solution that outbalance most of the disadvantages of the two principles it 
is made of. 
The downside? It is a more expensive solution, as it is a combination of two principles. 
 

how good is it? 
 
The hybrid reflex® principle expands a loudspeaker’s frequency response with 1 to 1½ octave, which is quite 
a lot. It does not make a compact speaker sound like a floor standing ditto.  
However, you hear a bigger sound, a richer bass, a bigger sound stage and a more involving experience.  
This acoustic principle is so good that you can’t help asking: “Why hasn’t anyone introduced hybrid reflex® 
before?”. Our constantly questioning the ordinary is a part of the answer. 
 

 
Other unique technologies in SA speakers: 
 
 

PDW 
 

 schematic hybrid reflex® 
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woofer technology in 
SA explorer, SA exact 
and SA ranger 

the special acoustical 
principle in SA7K 

tweeter technology in 
SA explorer, SA exact 
and SA ranger 

WAVE GUIDES  
in almost all SA speakers 

LIGHT WEIGHT 
MEMBRANES 


