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As a graduate student attending the 1978 ASHA Convention in San Francisco, | received my first
introduction to personal FM systems. At the trade show, alocal manufacture was offering tripsto
seetheir facilities. So | boarded the bus for my first sight visitation, all the way to Petalumain the
North Bay, arriving at the head offices of Phonic Ear. Phonic Ear was a pioneer in the field of
personal FM devices and it was agreat early introduction to the world of assistive listen
technology.

We are all aware that high levels of background noise, distance from the source and reverberation
present significant barriers to speech understanding for individuals with hearing loss and other

auditory difficulties." We are also aware that improving the signal to noise ratio (SNR) can lead to

higher levels of speech understanding for these same individuals." Contemporary hearing aids have
made some inroads at improving hearing in noise and reverberant spacesin the near field, but offer
little support for hearing in the far field. Personal FM systems have, for the past four decades,
provided one of the most effective means to addressing these barriers for both children and adults.
The use of FM systems has been documented to provide benefit for awide range of conditions that
can compromise hearing accessibility, such as auditory processing disorders, autism, unilateral

hearing loss,”® as well as enhance the performance of hearing aids and cochlear implants.”

Phonic Ear, in 1968, was the first company to successfully market a personal FM system to support
children with hearing loss. A true wireless system, it offered students and teachers freedom of
movement and significant benefits for accessing instruction. Thisfirst system operated in the
commercial FM 88-108 MHz band. This commercial band was subject to significant interference.
Phonic Ear and their allies, mainly teachers and parents, were successful in 1971 in getting the
FCC to alocated the 72 to 76 MHz band for use for audio enhancement devices for hearing-

impaired individuals.® Although not completely without interference from emergency response
agencies and airports this was a major improvement. The FCC added the 216 to 217 MHz band in
1996. The shorter wavelength provided further reductionsin interference and opened the door for
technological breakthroughs in miniaturization.

The early FM systems where similar in size and weight to a body-worn hearing aid. They utilized
button receivers and fixed BTE microphones. But this made them difficult to fit on infants and
young children. Belts, harnesses, and cables all contributed to the reluctance of older children to
wear their equipment; it wasn't very cool. Keeping everything in good working order was al'so a
considerable challenge. Still the benefits outweighed the problems and FM systems continued to
increase in use and development. In 1979, Phonic Ear and Phonak collaborated in the devel opment
of the first direct audio input (DAI) system. This allowed the individual to be fit with a number of
manufactures hearing aids equipped with DAI. Phonic Ear, Telex (Figure 1), Sennheiser, Phonak
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and others were all contributors to the advancement of the body worn systems. Features like multi-
channel selection, gain and frequency control, directional and boom microphones, auxiliary audio
input, and indicator lights were welcome additions.

FM System
Dasic Components

A& TW-8 Myllichannsl
Teantmitter with
TLA-13 CHrechicnnl
Microphone

B TW.4 Singte Channel
Traramitier
T3 Microphonn/

=, Tranumiltol

&) OAaA FM Recoiver

! _'!;)-C.H 4 FM Racoivar
¥ TDAR-5 FM RAscenrer
i TOR-T FM st sivar
with BTE Mecio-
ohones) Fecoinr

M Talex 372 Al Hoanng
Al

| Bulttn Esrphonng

I, HADLO Headphono

B ML-2 Induciive Loop

Figure 1. Telex Body Worn FM W/BTE microphones (courtesy of Telex).
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level FM receiver (courtesy
of Phonak).

In 1996, Phonak released the first miniaturized ear level FM receiver called the MicroLink (Figure
2). Although built only for use with Phonak hearing aids it did mark a significant change in the
wearability of the technology. Phonic Ear in 1997 introduced the first hearing aid with integrated
FM. However, due to the antenna protruding from the BTE and single channel capabilities, it was
not widely accepted (Figure 3). In 2000, Phonak released the first universal ear level receiver, the
MLx. With the appropriate audio input shoe the MLx could be worn with any DAI-equipped
hearing aid. Due to the smaller size, and elimination of cords and cables, the body-worn style FM
system began to decline in use. In 2003, Phonak released the first universal multi-channel FM
receiver, further increasing the flexibility of the ear level receiver for schools.

At about the same time as the release of the ear level F%
receivers, companies started to release transmitters for thei 3
adult user. These sleek devices allowed the user to select g 2
different microphone modes suited to the changing uf
listening environments that they encountered. In 2003, r R
Phonak launched the SmartLink, the first FM transmitter e

to incorporated Bluetooth technology, thus ushering in the3

eraof cellphone compatible devices (Figure 4).
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Based on the 1994 ASHA document, “ Guidelines for

Fitting and Monitoring FM Systems,” revised in 1999,
FM systems and hearing aids are fit with a+10dB FM
advantage. So-called Traditional FM systems have a fixed
FM advantage; fixed gain systems do not adjust to
increasing levels of background noise, thus reducing the
FM advantage resulting in lost benefit. The only option to
improve this situation is to switch to an FM-only
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condition. From my own experience, FM-only is
unpopular as users feel cutoff from their environment, and
it isdifficult to achieve consistent use with children dueto
the manual switching of programs. In 2007, Phonak
addressed this with the introduction of Dynamic FM.
Dynamic FM transmitters monitor the environment for
increasing noise and direct gain adjustments at the
receiver to automatically maintain high SNRs. Linda
Thibodeau conducted research comparing traditional FM
to Dynamic FM which showed significant improvements
in speech understanding in high levels of noise of the

dynamic system over traditional fixed gain system.™

In 2013, Phonak released a Digital Modulation (DM) technology called “Roger.” Although not the
first DM system in the market, this dynamic digital streaming system significantly improved
benefits for usersin high noise conditions. Linda Thibodeau repeated her comparative study and
reported improvements of 55% in high levels of noise over traditional FM, and 35% over Dynamic

FM.*” Linda noted that the hearing impaired group actually out-performed the normal hearing
control group in high levels of noise when using Roger technology. DM technology also eliminates
the need for FM channel management, the bane of educational audiologists, in schools.
Broadcasting on the 2.4 GHz band, the digital format isless likely to encounter interference, an
issue that still remainsfor FM use.

Although we are unlikely to see FM devices disappear completely, the new DM type devices are
now the bench mark for personal listening systems (Figure 5). A number of companies are active
in the development of digital streaming remote microphone technologies, which will further reduce
the place that personal FM systems have held throughout my career. Farewell my old friend, you
served us well.

Figure 5. Roger Pen DM transmitter (courtesy of
Phonak).
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