Hypersonic Sound
By Adrienne Engell

A San Diego based company has recently released a new audio technology that is guaranteed to change the way we think about sound. That company is the American Technology Corporation. Their big development is called Hypersonic Sound. 
Being a first-hand witness to the power that comes in the little black box (measuring roughly 15”X15”X4”), it is my personal experience that the sound quality is unbelievable. According to an article in one Popular Science Magazine, it is rumored that the quality of this little box will rival CD-quality sound (1). However, there is one tiny problem that I noticed with the model that I was able to experiment with: The sound quality is excellent, so long as the frequencies being played are in the range of 400 Hz to 16 kHz. Basically, this boils down to the box being great for sound effects like water and birds, but really bad for musical purposes. As soon as I was able to play with the Hypersonic Sound System, one of the first things I tried to do was to play one of my techno CD’s in the CD player that we had attached to the audio input source. It sounded horrible. The CD that American Technology shipped with the system sounded great though. Everyone that heard it was wowed. With improvement, there is a definite potential for the little black box to replace modern loudspeakers in terms of volume, distance the sound travels, and the quality of the sound heard over those distances.
The technology works by making use of a physical property of air known as non-linearity. This property causes sounds that travel through the air to change slightly as they travel, and to pick up new frequencies that are added into the sound. By taking advantage of this property, developers were able to figure out which frequencies were added to sound waves that traveled through the air. The ultrasonic sound wave that the Hypersonic Sound System emits is sent through the air with such force that is causes the air to create the new frequencies that are required to hear the sound. The human ear is not capable of hearing ultrasonic frequencies, so as a result, we only hear the new sounds that are created. 
The sound is not actually heard though, until it hits a surface and becomes demodulated. There are two ways of hearing the audible sound that is created by the ultrasonic wave traveling through the air. The first is to stand in the direct path of the ultrasonic beam, and the second is to hear the sound as it is bounced off of the surface that the ultrasonic beam strikes, which is called a virtual speaker.  If a person stands in the direct path of the beam, then that person becomes like a virtual speaker to others around them, but to the person in the path, the sound seems to be heard from within, as if wearing a pair of loud headphones. It’s a unique experience, to be certain.  
One of the main concepts to remember that differentiates the Hypersonic Sound from a conventional loudspeaker involves the beam itself. Whereas a regular speaker creates sound by converting an electrical signal into audio via a vibrating diaphragm and sends the audio into all areas that are in the surrounding area of the general direction of the speaker cones, the Hypersonic Sound System emits a narrow beam out so that its sound can only be heard by a person in the direct path of the beam or in a location where they can hear the sound reflected from a virtual surface. The difference is that the sound from a traditional speaker spreads out and disperses, falling off quickly while the Hypersonic Sound is stronger at greater distances, because it is more directional, and directional sound is always stronger. The sound is capable of traveling 150 yards without any distortion or loss of volume.
A phenomena that also seemed to be interesting was that when the beam was directed at a highly reflective surface, like glass, and there was another surface for the sound to hit, it would bounce twice and seemed to create not one, but two sound sources. This could create some very interesting effects, given the environment that the system is hooked up to. Another important idea to keep in mind is the material that the virtual speaker is made of. Certain surfaces will reflect the sound back at a higher quality than others, because they are more reflective and less absorbent. For example, if the beam is pointed at a door or a wall, the sound will probably bounce back with relatively good results. If the sound is pointed at the carpet, which is padded, and/or made of a nice plush material, the sound will appear to sound muffled or quieter (3).
So, how does this cool piece of technology work? Well, the system takes an input from a regular input jack where a standard CD player or a simple microphone can be plugged in. The input from the audio source is transformed into a very complex ultrasonic beam by the signal processor. It is then augmented and sent into the air by the emitter, also known as a transducer. Remember that very high frequency waves, which an ultrasonic wave is, are very directional, so a virtual column of sound is formed in front of the emitter. The ultrasonic beam is forcing its way through the air and changing the air into an audible version of the original sound that was converted into the ultrasonic beam. Since the beam is rather tight, and the sound is locked within the tunnel of the beam, the only way the sound can be heard is to stand in front of it or to hear it bounce off of a surface. The sound will not spread in all directions like the typical speaker sound will. In comparison to regular speakers though, if stereo sound is to be simulated, two Hypersonic Sound Systems will be needed, one for each audio channel (2).
One of the nicer things about the Hypersonic Sound System is that it is fairly durable and can be used outdoors. Obviously, because of its electronic parts, direct contact to rain or snow should be avoided. Humidity is not really a problem though. Some water on the emitter surface may cause a slight deviation in the sound quality, but that will return to normal as soon as it dries. High humidity days may even produce a higher power sound that can travel farther and louder. The standard system also does not draw much power either. It uses about 70 watts and can be plugged into any standard electric outlet (3).

As mentioned earlier, at this point, the current technology does not allow for sending lower frequencies, so bass is not heard, and music doesn’t sound very well through the Hypersonic Sound System yet, but like all technologies, is expected to advance to the point where it can be useful in entertainment. One of the proposed ideas is that a 3.1 surround sound system be created in place of the popular 5.1 setup, by creating two virtual speakers on the back wall. 
Another use is every consumer’s worst nightmare – targeted advertising. As in the recent movie, “Minority Report”, where customers were targeted visually, one of the current realities is that customers can be targeted aurally. Imagine tiny Hypersonic Sound Systems emitting signals straight out of the cereal aisle. You might hear the Cheerios Honeybee buzzing at you one moment and the Lucky Charms Leprechaun rattling off some silly slogans in another. While advertisers are drooling over the possibilities, people like me are dreading the day when our shopping experience is no longer peaceful. There are already plans to use this technology in soft drink machines. How convenient that the sound effects CD that ships with the system from American Technology Corporation is complete with a track of ice cubes falling into a glass, and a can of soda being popped open, then poured into the glass.
As with every new piece of technology, the other group of people that most like to make use of these advancements is the military personal, trying to find possible applications for battle and communications. Non-lethal pain can be inflicted to a human if the sound level is raised up to 145 decibels, which is 50 times the human threshold of pain. The directional sound can also be used for communications between passing ships.
Other possible applications where directional sound would be handy, are in situations at the beach, where a lifeguard might want to send a message out to certain swimmers who have gone out to far, without disturbing the other swimmers. Devices that sit in the dashboard and beam real-time emergency messages to the drivers have been proposed as well. 

The directional sound could also be used to make trips to the movies more realistic be allowing voices to travel through the crowd in the direction that the actor in the picture seemed to be turning. It could also have large potential in a theater situation, where environmental sounds could be projected into the audience to make them feel as if they were physically present in the scene that is bring portrayed on the stage. 

Museums might also use this capability to project sounds from the displays only to the areas directly in front of them, and drive-thru windows might finally have audible voices heard when asking for your order (1,2,3). 
When recording, feedback can be more controlled from microphones or eliminated altogether. 
For all the amazing things that this item does and all of the possibilities that it holds, it is amazingly enough, priced right around $1,000. Every home in America may have hypersonic audio technology in their homes within the next few years.
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