Hearing Assistive Technology


What are Assistive Listening Devices?

An assistive listening device (ALD) is any type of device that can help you function better in your day-to-day communication situations. An ALD can be used with or without hearing aids to overcome the negative effects of distance, background noise, or poor room acoustics. 
Hearing aids + ALDs = Better listening and better communication! 
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· This symbol is an international symbol indicating ALDs are available. It is also used to indicate an area that is looped.
 ALDs components 

· All ALD consists of a Microphone that picks up the sound, 
· A Transmitter that will send sound signals across a distance, 
· A Receiver to convert these signals, 
· and some type of Coupling device to transmit either the sound to the listener’s ear or the signal to the listener’s hearing aid.  
· ALDs amplify only the sounds coming across the device’s microphone. 
· The voice of the person who is speaking into the mic is the only sound that is amplified for the ALD user, not the other noises in the room (unless they are loud enough for the mic to pick up). 
· The ALD amplifies all the sounds at the same level, much like turning up the volume on the TV.
· ALDs 

· When you use the two devices together, you have only the targeted sounds AND the targeted frequencies amplified to fit the individual user. This is the incredible benefit of using ALDs. 
·      The ADA specifies effective communication. Hearing aids alone are often not adequate for class lecture or group meeting situations. ALDs are used to improve the listening environment in these situations so that effective communication can take place 

· For a moment, imagine a student in a classroom. The instructor is speaking into a microphone, clipped to her lapel,  that is connected to a small transmitter in her pocket. 
· The hearing-impaired student sitting in the audience has a receiver with either headphones or some other device that will connect to his or her hearing aids. 
· The ALD, then, will bring the sound coming through the microphone directly to the ear without amplifying the background noise, maintaining the quality and intensity of the speech.
· Benefits ALDs 

· Distance: The further away from the sound one is, the softer the amount of pressure that is exerted on the eardrum, and thus the less intense (loud) the sound. Consider that the average speech is about 65 dB. 
· At about 4 feet (for example, the first row in a classroom), the intensity drops to about 53 dB, and at 16 feet (about the 4th row) the intensity is only 41 dB. With or without a hearing aid, then, it would be beneficial to the person with a hearing loss to sit close to the sound source. In addition, it will also reduce eyestrain in speech reading.
· Signal-to-Noise Ratio: This refers to how much louder speech is than the background noise. 
· For the individual with normal hearing, speech discrimination is close to 100% as long as the speech is at least 6 dB louder than the background noise (this is an SNR of +6). 
· Remember we said that the average speech intensity is 65 dB. 
· Well, the average room noise level is 56 dB (SNR +9). The combined impact of distance and background noise can result in totally inaccessible listening environments for the individual with a hearing loss, even with a hearing aid.
· Why? Hearing aids do not improve the Signal-to-Noise Ratio because they amplify all sounds! Only ALDs will improve the SNR. 
· Reverberation is measured in time. It is the amount of time it takes for the intensity of a sound to drop 60 dB once it has stopped being produced. 
· The longer the time, the more of an echo effect that is produced, and individual sounds will become slurred together.
·  Most of us have experienced this reverberation or echo in school gyms and sports stadiums. 
· Benefits ALDs 

· For the person with normal hearing, a reverberation of up to 1 second will have little effect on their ability to discriminate speech (the reverberation in school gyms is about 1.5 seconds).
·  Individuals who have a hearing loss, however, typically experience difficulty in speech discrimination with reverberations of only one-half a second.
·  The individual with normal hearing will be able to repeat back words at nearly 100 percent accuracy until the reverberation time is above one second, but the individual with a hearing loss will start having trouble repeating words when the reverberation time is only about 0.5 seconds).
· Telecoil 

· A wonderful feature available on many hearing aids is called the "telecoil". It's also referred to as a "t-switch" or "t-coil". 

· It's nothing more than a tiny coil of wire around a core that will induce an electric current in the coil when it's in the presence of a changing magnetic field. 

· A telecoil, can therefore, be an alternate or supplemental input device for a hearing aid. 

· Normally, a hearing aid "listens" with its microphone, then amplifies what it "hears". 

· But with a telecoil used as the input source instead of (or in addition to) the microphone, the hearing aid can "hear" a magnetic signal which represents sound. 

· T-Coil & Phone 

· If the individual is wearing a hearing aid with a T-coil, they flip the switch from ‘mic’ to ‘T’ or ‘M/T’. 
· Then, the T-coil picks up the electromagnetic signal directly from the phone. 
·  The hearing aid then converts the electromagnetic signal into sound waves and sends the waves into the individual’s ear canal. 
· T-coil  Benefits 

· Why are T-coils better? 
· Because the sound is not being converted to acoustic waves until it reaches the individual’s ear canal. 
· This helps to prevent any degradation of the sound and delivers the best quality sound possible to the individual
· Main Typesof ALDs?
· 1. Frequency Modulation (FM) Systems- Radio waves
· 2. Infrared systems- Light waves
· 3. Induction Loop Systems- Electromagnetic waves
What are examples of ALDs?

1. Frequency Modulation (FM) Systems
· It is the best known system
· You may have used an FM system without realizing it. Crib monitors are an common example of FM systems in use today. The transmitter is in the room with the baby, and the receiver is placed wherever the caregiver is. If the baby makes noise in one room, it can be heard over the monitor in another. 

Personal frequency modulation (FM) systems are like miniature radio stations operating on special radio frequencies assigned by the Federal Communications Commission. The personal FM system consists of a transmitter microphone used by the speaker and a receiver used by the listener. The receiver transmits the sound to the hearing aid either through direct audio input or through a looped cord worn around the neck. 

Personal FM systems are useful in a variety of situations such as listening to a travel guide or book review, in a classroom lecture, in a restaurant, in a sales meeting, or in a nursing homes or senior center.

FM systems are also used in theaters, places of worship, museums, public meeting places, corporate conference rooms, convention centers, and other large areas for gathering. In this situation, the microphone/transmitter is built into the overall sound system. The person with a hearing loss is  provided with an FM receiver that can connect to the hearing aid or to a headset if they don't wear a hearing aid.
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Specific benefits:

 FM systems have several distinctive benefits:
1. The wearer can face and sit anywhere within the sound’s perimeter (usually 200 feet) in order to hear the sound.
2. The system can be used indoors or outside.

3. The system allows for multiple channels, so it can be used in the same room by different groups or in adjacent rooms.
4. FM units are small enough to be easily transported from one site to another by students.
5. Receiver can be covered or put in pocket
6. Appropriate for mild to profound losses
Limitations:
1. The sound broadcast may carry outside of the room, reducing confidentiality. Privacy is compromised if people can listen in by tuning in to the same frequency.

2. Not all systems are compatible with each other, some using a narrow-band frequency channel, and others using a wide-band frequency channel.

Because of this, they cannot be used with each other.

3. There must be 1 free channel between systems used in close proximity

4. Potential for outside interference (ex. police)
2. Infrared Systems

· Infrared systems are often used in the home with TV sets, but, like the FM system, they can also be used in large settings like theaters. Sound is transmitted using infrared light waves. The TV is set at a volume comfortable for family members. The infrared system transmitter transmits the TV signal to the receiver, which can be adjusted to the desired volume. Thus, TV watching as a family becomes pleasurable for all. While it is not too loud for family members with normal hearing, the volume is just right for the hearing impaired person because it is adjusted by him through his individual receiver.




· Infrared Advantages
1. Compatibility: 95 kKz is industry standard
2. No spillover means security
3. Can be used in adjacent rooms
4. Best sound reproduction (Used in Theaters)
5. Appropriate for mild to moderate/severe loss
6. Not affected by radio transmission
Limitations:

1.  The major disadvantage in using an infrared system is that the correct positioning of the transmitter and the receiver is critical; there must be a direct line of sight between the two. In other words, the speaker and the user must be facing in each other’s general direction without any physical

objects in between. 
2. Receiver can Not  be covered or put in pocket 
3. Another limitation in the use of an infrared system is that it should not be used in the presence of direct sunlight or in a room containing large amounts of incandescent light. If used outdoors, it should be used only in the shade or on overcast days.

4. It should be added that large area infrared systems require installation, and that once installed their portability is restricted.
3. Induction Loop Systems
· The induction loop is actually a loop of wires that surround a listening area. The user sits within the loop and switches his or her hearing aid to T. 
· However, if the user does not have a hearing aid with a T-coil, they will need a separate receiver and a coupling device, such as headphones.
· How does it work? 
· The person talking into the microphone creates a current passing through the wire which then creates an electromagnetic field that radiates away from the wire. 
· When two wires are close, the electromagnetic field of one will induce a current in the other wire (this is where induction comes from). 
· 3. Induction Loop Systems 

· The room loop is one wire, but where is the other wire? The T-coil in a hearing aid is actually a small electromagnetic induction coil. 

· When the hearing aid is switched to the "T" (telecoil/telephone) setting, the hearing aid telecoil picks up the electromagnetic signal, and the volume can be adjusted through the hearing aid.
Induction Loop Systems are most common in large group areas. They can also be purchased for individual use. An induction loop wire is permanently installed (perhaps under a carpet) and connects to a microphone used by a speaker
· First of all, distance makes a difference. The closer you are to the loop of wires the stronger the signal. 
· Installation in classrooms may be high if put in after the building has gone up. For example, carpet may be torn up to cover the wire so that it will not be a mobility hazard. 
· It can actually be installed in the concrete floors or walls of a building. In fact, because distance makes a difference, if possible it is best to install the wires about 3 ft. above the floor. 
· This is about ear level when you are seated. Obviously this is much less expensive if done while the building is first being constructed. This type of installation may not be possible in historic buildings, where the structure cannot be altered.
· Induction loops (and therefore T-coils, by the way) are susceptible to spillover and interference of other objects that create EMF. (Induction loops would not be the system of choice in a computer lab!)
· Not everyone will have a T-coil. Some receivers must still be kept on hand. 
· The signal from induction loop systems can travel through walls.
Induction Loop Advantages
· Low equipment costs after installation
· Once induction loop systems are installed, they should last a long, long time. They last forever
· Induction receivers are compatible with ALL loop systems
· Unobtrusive with T-coil hearing aid
· Information desks in airports can be looped, as well as bank windows, offices or desks, and classrooms 
Limitations:

1. Correct loop placement is important and expert assistance is recommended. Loops are sometimes constructed into walls or floors, but this is expensive and difficult to repair. 
2. Loops can also be fastened to the floors or walls. However, if this is not done carefully, the loose wires can pose a safety hazard.
3. The electromagnetic energy in the loop can pass through walls, ceilings, and floors. This is known as spill-over. Normally, two IL systems in adjacent spaces cannot operate simultaneously adjacent to each other because of this interference. It is difficult and expensive to shield energy.
 4. Interference from EMF such as computers, power lines, and microwaves.
Troubleshooting ALDS:
· Troubleshooting: FM 

· What sources of interference are close by?
· Interference will come from other devices that also use FM. Even though certain channels are set aside for ALDs, devices sometimes ‘drift’ off their channels and must be recalibrated. 
· If the student is picking up construction worker’s directions in their Art History 201 course, you can try just switching channels on both the receiver and transmitter and see if that takes care of the problem. 
· Are the receiver & transmitter on the same station?
· When using FM systems, remember that the receiver and transmitter MUST be set to the same channel. 
· Color code or number them 
· Are there two FM systems used next to each other?
· You must have one free channel difference if 2 different stations are being used in rooms next to each other.
· Troubleshooting: Infrared
· Is the room bright, or is direct sunlight present?
· Is anything blocking the line of sight?
· Are high intensity fluorescent lights present?
· Troubleshooting: Infrared 

· The most common problems with infrared concern maintaining the line of sight between the transmitter and receiver, and interference from bright light. 
· In some room setups, it may not be possible to maintain the line of sight with a personal infrared system (where both the transmitter and receiver are portable.)
·  Make sure the speaker does not block the transmitter by walking in front of it, or moving papers in front of it. 
· Troubleshooting: Infrared 

· The same is true of the receiver. The student may inadvertently move objects in front of or accidentally cover the receiver. 
· If this is not the problem, check to see if the lighting in the room is bright or from high intensity lights If these are in use, you may have to switch to a different transmitting method 
· Troubleshooting: Induction Loop
· Are there sources of electrical interference and spillover nearby?
· Portable systems can be a mobility hazard. Are wires protected?
· Troubleshooting: Induction Loop 

· Often with induction loop systems, moving to a different seat will help. 
· Why is this? The individual may be sitting close to a source of interference, which could be just about anything running off of electricity. 
· Computer monitors often cause interference with telecoils. Laptop computers do not cause this problem.
· Troubleshooting: Induction Loop 

· Finally, if a portable induction loop system is in use, check that the wires are intact. If they have not been properly protected and have sustained travel wear, they may be damaged in some way. 
· Keys to Success USING alds 

· The speaker should place the microphone close to his or her mouth
· Use an unidirectional mic when possible
· Don’t stand in front of windows or bright lights
· Face your audience when speaking
· Keys to Success USING alds 

· Batteries charged and T-coil working
· Try to sit close to the speaker

· Get a hearing aid with mic/t-coil  position
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