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| NTRCDUCTI ON

It 1s in YOUR hands!!

Every handi cap can be prevented frombeing a disability.
Managenent net hods have been devel oped for every kind of
handi cap. Through t hese net hods, the deficiencies, sensory
or notor can be conpensated. For exanple - ' Spectacles'
have been the maj or |ine of managenent in case of visual inpair-
ment. Simlarly, in case of hearing inpairnent the nmaj or
advancenent in nmanagenent has been in devel opi ng |istening

devi ces, nanely, 'hearing aids'.

O course, the nmanagenent of hearing inpairnent varies
according to the type and degree of hearing inpairnent.
Managenent could be either nedical or rehabilitative as
In the case of reversible or irreversible cases of hearing

| mpai rment, respectively.

Just as in case of visual inpairnment where the sel ection
of appropriate spectacles involves a systenatic procedure,
soisthecaseinthe selection of a hearing aid. |n other
wor ds, selection of a hearing aid depends upon several factors

i ncluding the degree of hearing | oss.

Hearing aid selection is a conplex process. |t cannot

be sel ected considering just the cosnetic value or the price
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tag. It is neant for a purpose! Hence, it becones nece-
ssary that all the necessary aspects such as the degree of
hearing | oss, nature of hearing loss and its typical charac-
teristics in each individual be strictly considered while

rehabilitating the hearing inpaired individual.

'Hence, for efficient use of hearing aid, it becones
I nportant, that both the clinician and the beneficiary be
wel | inforned regarding the various aspects of hearing aids
and functions. This inturnwll aidin the naintai nance and
pur posi ve use of a hearing aid, the goal being successful

rehabilitation of the hearing-inpaired.

Anong ot her aspects, information on the el ectroacoustic
characteristics of hearing aid is inportant for the user to
have, for several reasons. Ahearing aid user nust know

that he has a hearing aid appropriate for his needs.

H ectroacoustic characteristics refer to the input-output
performance of hearing aids i.e. conparing the paraneters of
the original sound which is presented to the hearing aid and
paraneters of the sane sound which is recorded fromthe

hearing aid.

A knowl edge about the el ectroacoustic characteristics

hel ps -
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1. In know ng the perfornmance expected of a hearing aid

prior to use.

2. Indifferentiating anong different classes of hearing
aids viz. mld, noderate and strong.

3. In know ng about the performance during use and if the
characteristics have changed subsequent to use.

4. In knowi ng the perfornance of a hearing aid after repair
and noti ng changes, if any.

5. In procuring the appropriate hearing aid, appropriate

to neet as prescribed by the professional (audiologist)..

It is not just the nanme or brand of the hearing aid
according to which a hearing aid is prescribed, but a
hearing aid with certain performance characteristics is
i nportant as the user is concerned. ' So, to know whet her
the hearing aid is functioning well or not, it is better
to find out and have informati on about the el ectroacoustic

characteristics of the hearing aid in question.

And, for efficient use of a hearing aid, it is better
to know about different parts of the hearing aid and their

functions..



HEARING AID : AN Al D FOR THE HEARI NG | MPAl RED

A hearing aid is an instrunment that presents sounds
nore effectively tothe listener's ears. It collects sounds
fromthe environment, anplifies themand feeds to the
listener's ears. It will help to hear speech or other
envi ronnmental sounds, by nmaking them | ouder to the extent
at whi ch user can confortably hear them So, it is re-

comrended for the use of people with hearing | oss.

Thus, the function of a hearing aid is to increase
t he | oudness of the sounds, so that they becone avail abl e
to the user. Ahearing aid does not inprove the hearing
capacity of the user, it just nakes the user able to hear
sounds. A hearing aid cannot be a substitute for a normally

functioning ear.

Those types of hearing inpairnents which cannot be
hel ped by any nedi cation or surgery can be hel ped by neans

of a hearing aid.

The day-to-day comuni cation of a deaf person is affected
w thout a hearing aid, as he | ooses contact with the environ-

nent .
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Hearing aid is useful in both unilateral and bilateral
hearing | oss cases. Unilateral neani ng hearing inpairnent
In one ear and bilateral meaning hearing inpairnent in both

ears.

Hearing aid users nust know i nportant parts and basics
of hearing aid operation, for effective usage of their aid

for longer periods of tine.

Hearing aid can be used for a child who is deaf since
birth. It enables such children to |learn to hear speech and
ot her environnmental sounds around them It can also be
used for those people who have acquired post-I|ingual hearing
loss i.e. the cases, in which hearing | oss occurs after they
have learnt to talk. Hearing aid brings themback to the

heari ng worl d.

So, a hearing aid inproves the | oudness of speech and

ot her envi ronnment al sounds.

There are two naj or types of hearing aids - body |eve
hearing aid, and ear-level hearing aid (BTE).
- Body level hearing aids are worn on the body, either in a
shirt pocket or special harness or clipped to the clothing.
Aw re(cord)runs fromthe aid to the receiver at the ear.

They are nost often rectangul ar in shape.



6

- Ear level hearing aids rest behind the pinnawith a

pl astic tube, instead of a wre(cord).

How does a body worn hearing aid | ook?

2 ®-

Loy

N

O-of f switch

Vol une contro

Tone contro

M cr ophone

Battery conpart nent

ORwhE

6. dip
7. cord
8. Receiver

How does a behind the ear hearing aid | ook?

1. On-Off switch
2. Vol ume control

3+ Tone control

4. M crophone

5. Battery conpartnment
6. Hook

7. Plastictube



A hearing aid has many conponents. They are -

- M crophone - Power supply (Battery)
- Amlifier

- Recei ver.

M crophone: 1t picks up sounds fromthe environment, changes

it into the electrical signal and passes it to the next part

i.e. anplifier.

Amwlifier: It anplifies i.e. increases |oudness of the sound

with the hel p of power supply fromthe battery.

Receiver: As the nanme indicates, it receives the anplified
electrical signal fromthe anplifier, converts it into sound

signal and sends to the listener's ears.

Power supply (Battery): As in radio and T.V., battery hel ps

in functioning of the hearing aid. 1t helps the anplifier

to increase the |level of the sounds reaching the ear.

How sounds travel through the hearing aid to the user's ear?

(eaTTenyp

2 mopmﬂ,*mumeﬂ_{ﬂscavm,w @

The other parts of a hearing aid are - Earnold, cord, vol une

control, on-off switch. Accessories of ahearing aid are -

tone control, telecoil.



COVPONENTS CF A HEARING AID

M CRCPHONE:

M crophone is an inportant and delicate part of the

hearing aid.

It is a device that converts acoustic (sound)energy

into electrical energy.

M cr ophone pi cks up the sounds fromthe environnent,
whi ch are then converted into electrical energy. This
electrical energy is then passed further, for the process

of anplification.

Locati on of the mcrophone in the hearing aid is inpor-
tant because the sounds cl osest to the m crophone are picked

up nost readily.

Types of m crophones:

D rectional - These m crophones pick up sounds only fromone
side, especially the front side of the hearing aid. They

are 15-20 dB nore sensitive to sounds originating fromits
front than the sounds originating fromback. These mcro
phones are useful, when speech signals are m xed w th background
noi se. So, by using such hearingai ds, a person can concentrate
on the speech signals, he wants to hear, especially in noisy

situati ons.
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Qmi or non-directional - These m crophones pick up sounds
fromall directions. But, the problemw th such m cro-
phones is that, it picks up unwanted signals al so, as back-
ground noi se. Hence, the speech signal reaching listener's

ear s becones uncl ear.

Basically, the mcrophones used in a hearing aid are -
1. Carbon 3. Ceramc or piezoelectric

2. Magnetic 4. Hectret

These types are depending on the materials used inside
t he m crophones and principles of their operation. A parti-
cul ar m crophone is selected according to the type of hearing
aid and requirenents of the hearing aid. An ideal m crophone

shoul d have a flat frequency response over a |arge range of

/"_“—\

FREQUENCY (Ht)_T

frequencies. g

8

L

IN TENSTY #

1) Carbon m crophones: Earlier, carbon m crophones were used

I n hearing aids. Such m crophones do not have flat frequency

response. They give rise to peak at a certain frequency.

e

o
FrReQuENCY(Hz)

TNTEI{“
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Sonetimes, if multiple mcrophones are used, it results

in giving different peaks, which is not an ideal condition.

'::W?"sﬂ,my@
_)

FREQUETVCY (H2) ?

They al so have |imted frequency response, i.e. they

can anplify sounds between 100 Hz to 4000 Hz range.

They do not give appropriate replica of the input. So,

now a- days, they are not used in hearing aids.

2. Magnetic - They have a rather ideal frequency response
over the range of frequencies nost inportant for speech i.e.
m d frequencies (frequencies around 1000 Hz) . Very hi gh and

| ow frequencies are not anplified. So, it is also not in use

S el

f:aeadi%?q TN

and not i deal
.“m

ITNTENSITY (ofg

3. Ceramc or Piezoelectric - They respond equally to sounds

over a wi de frequency spectrumi.e. upto 20,000 Hz. They
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also permt anplification of extrenely |ow frequency
sounds reaching a hearing aid. But, they are sensitive

to shocks and dr ops.

)
FREQUENCY (Hz)

4. Hectret mcrophones - They are the nost commonest

m crophones used in hearing aids. They have a wi de and
flat frequency response across a wi de frequency range i.e.

upto 20,000 Hz. They are | ess subject to shock than

ceram c m crophones.

FREQUENEY (Hp) 2tk

INTENSITY(%8)

El ectret m crophones have repl aced t he nmagneti c and

t he ceram c m crophones in nost of the hearing aids. The

el ectret _
/directional mcrophones are commonly used.
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Qut of four types of mcrophones i.e. Carbon, Magnetic,
Ceramc and El ectret; E ectret mcrophones are used nore

commonly in hearing aids.

AVPLI FI ER

Amplifier is the nost conpl ex conponent of a hearing
aid. It takes the weak electrical signal fromthe m crophone
and increases its voltage i.e. anplifier adds extra energy

to the/weak el ectrical energy.

It consists of many snmall conponents whi ch work toget her
in anplification of sounds. The amount of anplification
depends on the requirenents of the hearing aid. In case of
strong hearing aids, the anplification of electrical energy
Is nore, so as to enable the |istener to hear speech sounds
clearly. For exanple, for an individual with 80-90%hearing
| o0ss, a strong capacity hearing aid is used. In such a
hearing aid, the anplification of sounds is done to a
greater extent than in a |low capacity hearing aid which is

used in hearing loss of 30 to 40%

There are two types of anplifiers: dass-Awhichis
used in | ow and noderate category hearing aids. dass-B/ pushpull.

which is used in strong category hearing aids.
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Hearing aid anplifiers operate on two principles or
in two ways.

a) Linear - Here, as the input signal |evel increases,
there is an equivalent (linear) incrase in the output
signal |evel.

b) Non-linear - They are also called as '"output limting
amplifiers'. They have automatic vol une control .
They are used in patients who cannot tolerate very
| oud sounds. Here, output of the hearing aid is cut

down, when the patients |evel of disconfort is reached.

Thus, the weak signal frommcrophone is anplified to a
particular |evel, as beyond it the patient experiences

pai n or disconfort.

Dependi ng upon the patient's requirenents either the
class-Aor class-B anplifiers are chosen. They may be

providing either linear or non-linear function.
RECEIl VER:

A hearing aid receiver is an inportant and delicate
part of the hearing aid system The hearing aid receiver
is a snall speaker, which converts the anplified el ectrical
signal to the sound signal and feeds this sound energy

to the ear.
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A speaker: "”?é
@ﬂ“ﬂa

A hearing aid system

{éa__.‘ AMPLIFTER (C: | *

0 E}—tﬂ"
ICROPHONE RECEIVER

Types of receivers:

Basically, there are two types of receivers:
1) The air conduction receivers

2) The bone conduction receivers.

1. The air conduction type receivers:- These are the types

of receivers that are connec-

@ ted to the earnold and
pl aced in the externa
Joe]

t hen

ear.

2. The bone conduction type receivers: These are the types

of receivers that are
pl aced on a bone (the
mast oi d bone) behi nd
the ear as in case of
behind the ear and eye

gl ass hearing ai ds.
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The air conduction receivers can again be classified
as -

a) External receivers: These type of receivers are used
in the pocket type hearing aids which are worn on the
body by the user.

b) Internal receivers: These type of receivers are used
I n behind-the-ear hearing aids. They are also used in
eye gl ass hearing aids that are used in those indivi-
duals with both visual as well as hearing inpairnent.
These receivers cannot be seen outside as they are

pl aced inside the hearing aid case.

How t o achi eve proper functioning of the receiver

The maxi mum benefit fromthe hearing aid can be obtained
by using the type of receiver that matches the hearing aid
system that is, there should be i npedance matchi ng bet ween
the two systems, the receiver and anplifier of the hearing
aid.)

What is 'Inpedance Matching' ?

In all electrical and electronic circuits* it is nece-
ssary that the input and output inpedances should be equa

or atleast in approximation.
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For exanple - The output inpedance of m crophone should be

equal to the anplifier input and output inpedance of the

anplifier shoul dbe equal tothereceiver i nput.

The term inpedance means, resistance due to self induc-
tion) to current inacircuit, i.e. it is the obstructionto

the flow of sound energy/electrical energy.

In hearing aids, the inpedance of the anplifier should
match the inpedance of the receiver for smoth flow of energy.
If this condition, is not satisfied then there would be
i mpedance m smatch between the circuits of two devices, which
results in -

1) Loss of signal

2) Distortion of signal.

For exanple:- Inpedance of the amplifier = X
| mpedance of the receiver =Y
a) |npedance matching -- X = Y — Snooth flow of output

b) | npedance m smatch:

i) X is higher: The output of anplifier would be |ess,
ultimately energy reaching the receiver woul d be |ess,
so |l ess output fromthe receiver

ii) Y is higher: Though anplifier is allowing smooth flow
of energy, as inpedance of receiver is high, the output

will decrease
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So, in ahearing aid, for the nost effective out put
of sound signal, there should be inpedance matchi ng between

t he conponents of a hearing aid.

Washers:

The washer is a snall perforated disk of netal, rubber

or plastic used to tighten the joints.

Pl astic washersare used to tighten the joints between
the receivers and earnolds, to prevent |eakage of sound

energy reaching the ear.

Plastic and netal rings:

The earnol ds have a hol e at the base, to which the
receiver is fixed. This hole is bounded by a ring which
can be nmade of plastic or netal materials. Selection of

the ring depends on the case's requirenents.

Plastic rings which are lighter, are confortable. But
they are less durable and ring fixing is cunbersone. The
earnol d should have larger hole for fixing plastic ring, so
I f the base of the nold is snaller as in case of children,

then this ring cannot be used.
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Al'so,in those people, who stay at far off distances
and cannot visit the clinic very often, plastic rings

cannot be used because of their shorter durability.

Metal rings |ast longer and fixing of these rings
I's not much cunbersome. So, they can be used in children
and patients who stay at a distance fromthe place as

t hey have |onger durability.
Sunmmary:

Hearing aid receivers convert anplified electrical
energy to sound energy. They are of two types:
1) Air conduction
2) Bone conducti on

Ai r conduction receivers can be external or internal

Hearing aid receivers shoul d have proper washer on their
surface to prevent |eakage of sound energy reaching the ear
because of t he | oose connecti on between the receiver and the

ear nol d.

Points to be considered in purchase of receivers:

1. Which type of receiver to buy i.e. air conduction and
bone conduction receiver.

2. The user shoul d purchase a receiver prescribed by the
audi ol ogi st i.e. always a matching receiver shoul d be

pur chased.
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3. Washer on the receiver should be intact, to avoid

| eakage of sound ener gy.

CELL:

Equi prents as radio, tape recorders, clocks,
work on battery. In the sane way, hearing
aid also functions on battery. But, as the type of hearing
aid varies, the type and size of battery, also varies. That
I's why, every hearing aid user should know the type of

battery to be used with his hearing aid.

A battery provi des power for the working of a hearing
aid. It helps in anplifying the sound energy that is picked
up by the mcrophone of a hearing aid. Hence, the battery
is avital part of the hearing aid, without it, the hearing

aid cannot function.

A battery contains nmany cells or units which are

connect ed toget her.

Functioning: Acell is a cup or a vessel which contains,
A / chem cal solution inside it,
with two nmetal plates dipped

in. Al three together help

in producing electric current,

whi ch supplies the necessary

e S R, power for the functioning of

L | J t he hearing aid.
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Thus, a cell contains two netal plates, Aand B, and a
chemcal solution C One plate A has negative (-) charge
and ot her plate B has positive (+) charge. The liquid C
allows current flowfromAto B and Bto A thus working

of the cell starts.

A synbol for the cell is represented by two |ines
t oget her as -4}-, the short line indicates negative plate

and the | ong one represents positive plate.

A group of cells connected together forns a battery;

a series of short and long lines is used in a diagrammi.e.

4h Wi ch represents a battery.

Most of the hearing aids use a single cell and so,
really speaking, a hearing aid works on a cell and not on

a battery.

Types of cells: There are mainly three types of cells used in

hearing aids. The classification depends on the netal plate
and liquid present in the cell for production of electric
current.

1) Mercury cel

2) Silver-oxide cel

3) Zinc-air cell.
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Mercury cell - There is a sudden drop of voltage in this
type of cell and has shorter lifei.e. lasts for shorter

time, but nore than silver-oxide cell.

Silver-oxide:cell: Lifeis shorter than nercury cell, also

sudden vol tage drop i s seen.

Zinc air cell: Wen the cell is discharged, the out put
vol tage drops gradually and at a significantly slower rate.
It has longer life as conpared to a nercury or a silver-

oxi de cell.)

This voltage drop and the life of each cell can be shown

graphically as bel ow

AN
20T
voLTste |
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0SS+ OXI\DE
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(CELL-LTFE)Y W“E
So, zinc-air cell is used commonly in alnost all the hearing

ai ds.

Size: Hearing aid cells cone invarious sizes. For body

worn hearing aids, cells used are simlar in shape. They
are the cells, usedinsnaller flash lights and are call ed as
"Pentarch cells', comonly they are al so known as ' penci

cells'.
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But for a hearing aid worn behind the ear or in the
ear or spectacle type hearing aid, nuch snaller cells are
used, which are flat and round |i ke a button, so are known

as 'Button cells'.

So, every hearing aid user nmust renenber that he shoul d
use the appropriate type of cell for his hearing aid, to

get the best fromhis hearing aid.

Vol tage: Most of the hearing aids which work on such single
cell, either pentarch or button cells have voltage of 1.5 volts.
So, every hearing aid user should see that, a cell provides

t he necessary voltage required for functioning of a hearing

ai d. A hearing aid fails to function, as the cell voltage
drops below a certain voltage level. Cell voltage decreases,
as the hearing aid is put to use. Wen the cell voltage goes

below 1.2 volts, the cell has to be repl aced.

Voltage is defined with the fornmula -

Voltage = Qurrent x Resi stance

(V) (1) R)
So, Qurrent = Vol tage (V)
(1) Resi st ance (R

1) So, as voltage decreases, resistance remaining the sane

current flowing through the circuit also decreases.
i) As voltage i ncreases, resistance renaining the sane,

flow of current al so i ncreases.
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For exanpl e :

1. Case : say V=l and R=5 2. Case say V=5 and R=l
I=VIR'1 = VIR
|=1/5 1=5/1
| =0.2 | = 5

In a hearing aid al so, as the voltage keeps droppi ng,
the current flow ng through the circuit decreases. Hence
as the cell voltage drops, the cell has to be repl aced.

If not, the hearing aid cannot function.

Cell life:
How long a cell |asts, depends upon the powere require-
ments of a hearing aid. In a strong hearing aid, the cel

lifewll be |less than a noderate hearing aid i.e. the cel
| i fe depends upon the efficiency of the mcrophone, the

anplifier and the receiver of the hearing aid and al so on
t he vol une control setting. As the energy requirenents of

a hearing aid, increase, per unit of time period for which

cell wor ks, decreases.

Process of rechargi ng:

Sonme of the cells are rechargeable. Once the cel

vol tage drops, by applying an electric energy, the cell



24
can provide the requisite current again. A car battery is
a sinple exanple of this charging and reahargi ng process.
Thus, the process of recharging can be repeated. A single
cell can be recharged 500 times, after which the cell has

to be replaced.

In practice, the process of recharging is not so
econom cal in case of body |evel hearing aid which uses

a pentarch cell as -

1) A pentarch cell costs | ess and at the nost two or three
cell's may be needed in a month, for a regular hearing
aid user.

2) The recharger instrument of a body worn hearing aidis
bul ky. The process of recharging takes about ten to
twel ve hours. The user has to always carry one spare
cell with him which he can use when the other cell is
being recharged. Thus, the process of recharging is
time consumng. So, it can be advised to buy a fresh
cell, instead of recharging the old cell. Using a fresh
cell is nore economcal, as the cost of a cell in such

a hearing aid is also |ess.

Purchase of rechargeable cells for the ear |evel hearing
aid which uses a button cell may be indicated for the follow-

I ng reasons:
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1. Abutton cell costs around Rs.15-Rs. 20

2. The recharger instrunment is very snmall and can be
carried inside the pocket also.

3. For a regular hearing aid user, it can be econom cal,
as the user does not have to spend nore noney on the

cell, though the process is still tine consum ng.

So, dependi ng upon whet her the user can afford to buy
a recharger and is ready to spend some tinme for the process,
a recharger is advised. Usually, special recharger cells

are available with the deal ers.

Points to renenber

1. Maximumcell life can be achieved with daily use and daily
rechar gi ng.

2. Charging requirenents should be nmet daily regardl ess of hours
of use, it ensures that the cell is never conpletely dis-
charged. Acell should atleast be charged once in three
days. if it is kept without recharging for nore than three
days, it gets discharged.

3. Acell should be charged for 8-12 hours.

4. Recharged cell lasts for approxi mately 12-18 hours dependi ng
on hearing aid type.

5. After full recharge, i.e. say after 500 tines of recharging

process, cell gives short life and so it nust be repl aced.
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Quidelines for the effective use of a hearing aid cel

1. As said earlier,each cell has a positive (+) and nega-
tive (-) termnal. The cell conpartnent of a hearing
aid also has (+ and -) marks. So, a hearing aid cel
Is to be placed, such as the (+) sign on the cell and
that on the cell conpartnent (+) corresponds and (-)
sign on a cell should correspond to (-) sign of the
hearing aid cell conpartnent. |If the cell is not kept
I n such away, the hearing aid does not function.

2. Before replacing the cell in a hearing aid, the hearing
aid should be swtched of f.

3. The cell should be renoved fromthe hearing aid, if the
aid is not being continuously used, otherw se hearing
aid constantly consunes current fromthe cell. Hearing

aid may al so get damaged, if the cell starts |eaking.

4. Before placing the cell inside the hearing aid, a plastic

cover around it should be renoved carefully.
5. Acell nust be always kept in a cool and dry place. |If
it is kept in noisture, the termnals may get corroded.
6. If thecell termnals or contact surfaces get corroded,
they can be cleaned with knife or bl ade, gently.

7. The user shoul d al ways keep a spare cell with him
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He should al so keep track of the average life of the
cell he uses, after the hearing aid use has stabilized. It
can be deci ded dependi ng on for how nmany hours in a day
he uses the hearing aid. This average serves as a figure
to alert the user to the tine, when the cell functioning

may fail.

8. An old cell should be discarded carefully, because if
it cone in contact with fire, there is a possibility of

expl osi on.
Sumary:

The cell is an inportant part of the hearing aid.

Therearethreetypesof cell sas Murcury sil ver oxi deandZi nc-
air cells. Now a-days, zinc-air cells are used nore

commonly in the hearing aids.
The user nust buy a cell that is appropriate for his

hearing aid, either a pentarch or a button cell.

EARMCOLD,

An inportant part of the hearing aid is individually
nol ded earpiece or insert. It is nade of a naterial called

"Acrylic'.

The earnold physically attaches the hearing aid to the

delicate parts of the ears and is designed to conduct the



28
anplified sound fromthe output receiver of the aid into
the earcanal as efficiently as possible. It seals off the
ear canal to help in elimnating the annoyi ng squeal sound
sonetimes heard froma hearing aid which mght interfere
with speech perception and to fit the receiver efficiently

in the ear.

EARMOLD
So, the earnold is nore than just a sound channel, a

good earnold will naintain the inportant bal anced envel ope

of sound selected for the user and provi de utnmost confort

to t he user

I f not coupled properly, it affects sound energy

reaching the ear.

Ways of naki ng ear nol ds;
1. CQustomearnolds:- They are nmade fromthe inpression taken

of the hearing aid user's ears, both right and left ear.
2. Standard earnol ds:- They cone in various sizes and person

can choose the appropriate earnol d dependi ng on his ear

Si ze.
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It is better to have custom earnol ds as they are exact
copy of an inpression of an individual person's ear, SO
they fit properly. Standard earnolds may not fit properly

in the ear.

Anot her type of ear insert is provided by the hearing
aid deal er which cones in the formof a ear-tip or a snal
plastic tube. But they don't fit properly in the ear and
may fall off. So, it is always advised to use a custom ear -
nmold with the hearing aid. Facilities for making custom ear
nol ds can be avail abl e at sonme of the speech and hearing

centers.

How to attach receiver to the earnol d?

The receiver is nade with a small tube |ike projection
at 'nub’' on its face that snaps into a recess in the ear-
piece and is held there by aring in the earnold. The sound
passes through this nub and through a hole drilled in the
earpiece and is delivered well aown in the earcanal of the

ear.

Dfferent earnold styles ia use today are -

There are different special types of earnolds that are
used with different hearing aids, as -
1) Receiver nold - is used with both body |evel and ear |eve

hearing aids with an external receiver.
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2) Shell nold - is used for hearing aids with internal
receivers, used with very high gain ear |evel hearing
ai ds.
3) Skeleton nmold - used with noderate gain ear |evel hearing
ai ds.
4) Canal nold - used for noderate gain ear |evel heating
ai ds and has maxi num cosneti c appeal .
5) Canal lock nold - used with noderate gain hearing aids
and al lows proper fitting of the earnold inside the ear.
6) All-in-the ear nold - designed to couple and hold in "al

inthe ear hearing aid in the ear.

According to the requirenents of the user and type of
hearing aid used, earnold is prescribed. But, it is always
better to have customear nold, as it is the inpression

taken of the individual's ears.

Pur chase of the ear nol d:

1) Appropriate type of earmold should be purchased

2) In case of customearnol ds, even in standard earnolds, it
should fit properly in the ear.

3) Receiver should fit properly into the ear nold. So that
the receiver does not revolve. |If it does revolve, the
ring of the ear nold should be got fixed properly.

4) Earnmol d shoul d not be broken, evenif one part is broken,

it wll not fit properly into the ear and may fall off.
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CORD.

The cord is athinwirethat carries the anplified
signals fromthe anplifier to the receiver, i.e. it connects

the anplifier with the receiver.

As the ordinary electrical wire carries the electrica
energy, the hearing aid cord also carries the electrica
energy fromthe anplifier to the receiver. It is a very
thin, flexible and delicate part of the hearing aid. At
both ends of the cord, plug pins are attached to connect it

with the hearing aid.

Pins of the cord:

Hearing aid cord has either two pins or three pins,
like a regular plug pin. O which one is shorter and the

other one is |onger.

Types of cords:

There are three types of cords as:

1) Singleor 's' cord.
2) 'V cord
3) 'Y cord.

The use of the cords depends upon whether a single receiver
or two receivers are used. Wth a singleor 's' cord, one
receiver isused. Wth 'V or 'Y cord, two receivers are
used. 'S and 'V cords are used nore commonly. 'Y cordis

used rarely.
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Single cord is used in cases who need hearing aid
in one ear only, while V- or Y- cord is used in cases who

need hearing aid in both the ears.

's' cord 'V' cord 'Y' cord
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One end of the cord is connected to the body of hear-
ing aid, called as'angle flex' point. The other end is

connected to the hearing aid receiver, called as ' odiflex'

poi nt .
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Length of the hearing aid cord is 50 cns.

Such a coxa is used in the hearing aids which are pocket

type i.e. worn on the body of a person.
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In sone types of hearing aids worn behind the ear,
I nstead of such long cords, plastic tabes are used for

conduction of the sound energy.

Behind the ear hearing cuel

Pur chaseof t hehearingaidcord:

Points to be noted -

1) Whether it is '"s', "V or "Y' cord as prescribed by the
audi ol ogi st.

2) \Whether it is 2 pinor 3 pin cord.

3) Cord should be checked carefully to detect any breaks
along its |ength.

4) Length of the cord should be 50 cns.

Care of the cord:

1) As it is the nost delicate part of the hearing aid, it
shoul d be used carefully.
2) The cord shoul d al ways be kept straight, when the hearing

aid isworn, as it allows smoth flow of sound energy.
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3) The cord shoul d not be knotted, tw sted or coiled, as

5)

It causes breakage in the cord, resulting in intermttent
fl ow of sound energy. Cord should not be tw sted or
pul | ed.

Plug pins of the cord should be cl eaned periodically
with a small brush.

The cord shoul d not be detached fromthe hearing aid when
you donot use the hearing aid. It does not harmthe
hearing aid function. Unnecessary detaching of the cord
wi Il result in breakage of the pins of the cord. You

can just wind the cord gently on your pal mand keep it
along with the hearing aid into the box, to ensure the
safety of the cord.

The cord should be fixed tightly to the hearing aid body
or receiver. Pins should be replaced if they are broken.
|f the cord is broken and it is beyond repair, the cord
shoul d be replaced. Plastic tube should al so be repl aced,

if it is beyond repair in case of ear |evel hearing aid.

VOLUME CONTROL:

It is simlar to a volune control on aradioor aT.V.

A hearing aid user needs to adjust the sound intensity he is

receiving. He may for exanple need lees intensity in a very

noi sy environment. The vol ume control hel ps to adjust the
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anplification, however, it does not alter the input sound
tothe aid. It just helps to adjust the anount of anplifi-
cation of the input signal i.e. gain of the hearing aid,

nost useful for the hearing aid user.

Most of the hearing aids have a dial or a knob

that serves as a volune control. It has

nunbers marked on it, to indicate the |evel

VOLUE‘;EACSI\‘TQDL of the output of the hearing aid reaching
A
the ears. Usually, the nunbers range froml1l to8 or 9, 1 -

i ndicating mnimumagain while 9 indicating nmaxi mumgai n. But

Vol une control nunbering varies in different hearing aids. It n
be enough to indicate that the volune incrases with nunber on t

Relatively little gain is avail able once the vol une

control is advanced beyond 50%of its total range. Mbst

of the gainis delivered in the lower half of the control,
while only a limted anount of gain is available in the

| ast half. As user may receive sone additional gain contro
beyond 50% setting, he may al so encounter an unusually high

i ncrease in harnonic distortion that decreases the added gai n,

af fecti ng understandi ng of speech.
Care of the volune control:

1. Volune control dial is also delicate, so it should be

handl ed gently.

2. It should be kept on the position advised by the audi ol ogi st
3 1t should be cl eaned reaul arlv bv a brush
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Pur chase of vol ume control

Points to be noted -
1) Snooth rotation of the volume control wheel should be there.
2) Numbers shoul d be marked on the volume control wheel for

easy adjustment of the volume control.

ON- OFF SW TCH:

Equi pments |ike radio, T.V., tape recorders have on-off
switch. In the same way, hearing aids also have on-off switch
to make and break the circuit depending on the position it is
placed. When the switch is on the "ON position, it allows the
passage and anplification of the sound i.e. hearing aid func-
tioning. When the switch is inthe "OFF position, it breaks
the circuit, thereby stopping the hearing aid functioning.
Hearing aid should be switched off, if the hearing aid is not
inuse. Before switching on the hearing aid, vol ume control
shoul d be kept in the mninmmposition. It should be swtched
of f, while changing spare parts of hearing aids as battery,

cord, receiver or earmold.

Purchase of on-off swtch:

1) Many of the hearing aids may not have a separate on -off
switch. Volume control is used as a on-off switch, by
setting the volume control to a mnimumposition in some

of the hearing aidx
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Bef ore purchase of a hearing aid, the user nmust check
whet her his hearing aid has a separate on-off swtch
or not. It is advised to have the on-off switch as a
separate control .

Switch shoul d be intact, any breakage woul d hanper

hearing aid functioning.
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ACCESSORI ES OF THE HEARI NG Al D

i) TONE CONTROL:

Tone control is one of the inportant sw tches of the
hearing aid. Tone control changes the gain at the various
frequencies anplified by the hearing aid i.e. it changes

t he frequency response of the instrunment.

Tone control is generally thought of as a circuit
desi gned to provide high or |ow frequency enphasis, such as

trebl e and bass adjustnents on a stereo.

The circuit essentially does this, but by frequency
suppression or filtering, rather than by enphasis or addi-

tional gain.

Internal structure:

For high frequency enphasis, a high-pass filter network
is used i.e. lowfrequencies are filtered and hi gh-frequencies
are allowed to pass. For |ow frequency enphasis, a |ow pass
filter network is used i.e. high frequencies are filtered and

| ow frequencies are allowed to pass.

Thetonecontrol offersthreeoptionstotheuser. By making

use of one of the options, the user can be hel ped in hearing

sounds.
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The tone control is narked

H L, N 'H being high

frequency enphasis, 'L

bei ng | ow frequency enphasi s,

\\ "N Nornmal i.e. no special
| . .
/ enphasi s on the high or |ow
HERRING ATD 3 f requenci es.
TonE corroL. (@)

Functi on:

Thus, if the user needs nore of high frequency enphasi s,
he may/ be advi sed to turn the tone control to a position narked
"H . For |owfrequency enphasis, tone control may be adjusted

o'L, otherwiseto '"N. The tone control should be set to

t he position prescribed by an audi ol ogi st for best perfornmance.

Tone controls can be |located on the outside or inside the

case, as a swtch or screw adj ustnent.

Sone hearing aid manufacturers produce instrunents with
no adj ust abl et onecontrol . Wient hehearingaidi sordered, the
response desired is specified and appropriate circuitary

Is installed at the factory.

Thus, tone controls can be external or internal. External

controls can be mani pul ated by the user. |Internal controls
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are adjusted by the manufacturer or deal er, before he sells
the instrunent, to satisfy the purchaser's individua

requirenents.

Tone control switch is very delicate, so it has to be
turned carefully and gently, it should be handled only if
necessary, it can be adjusted to HL,N depending on user's

requirenents.
1) TELECO L:

Hearing aids with tel ephone pick-up coil or telecoi
are an advant age because they allow the weayer to use the

t el ephone wi thout the interference frombackground noi se.
Swi t ch:

Hearing aids with this conponent have either a two or

three position switch that allows use of the m crophone

alone, i.e. "M, thetelecoil alone ' T , or both together
"MI". If the switchis adjustedto 'T position, the m crophone
l.e. "M is cut off. "M" neans the user can listen to the

t el ephone and al so t he background speech i.e. nornal conver-

sation can be used simltaneously.

When the switch is adjustedto ' T position, the tele-
phone recei ver shoul d be hel d agai nst the case of his hearing

aid and not on the ear of the user.
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Thus telecoil is a very useful option for those

hearing-i npai red who are frequent tel ephone users.
Use:

Every user nust |earn about tel ecoil nanipulation
and switch position. Qherw se, the switch may be inadver-
tently noved to the telecoil position, in which case the

hearing aid, in general use, will deliver no useful signals.

Pur chase of telecoil

1. Prior to purchase of his hearing aid, every hearing aid
user shoul d nenti on whether he needs telecoil facility
or not.

2. He should al so check the functioning of the telecoil prior

t o pur chase.
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DEQ BEL

Most of the quantities are neasured in fixed units
as feet, neter, kilogrametc. For exanple, when we say that
t he di stance between two points is 20 neters, we nean that
t he di stance between the points is 20 tinmes greater than one

meter. For measuring sound intensity we use a unit, watts/cnf .

But, it is convenient to nmeasure sound intensity al ong

the 'decibel scale'. It is nost often denoted as ' dB'.

Decibel is a very inportant termfor a hearing aid user,
as the anount of hearing | oss he has, is expressed in decibels.
Also the gain of a hearing aid is expressed in decibels. How
powerful a hearing aid is, is also nmeasured in decibels. Thus,

decibel is an inportant concept to become famliar wth.

Deci bel is not an absolute or fixed unit such as grans,

meter, feet. But still, it is convenient touse. It is
expressed in logarthmc scale. It refers to alogarithmc
rati o between two quantities. It is aratio between two

gquantities, a neasured quantity and a quantity used as a
reference. The quantity used as a reference i s predeterm ned.
For exanple, if the neasured quantity is 25 and the reference

point is also 25, theratiowll be 1.1 (25/25 = 1/1).



42

Thus, in ease of hearing aids, the dBgainis the ratio
bet ween a nmeasured quantity i.e. the output of a hearing aid
(l'evel of sound that is comng out of the hearing aid) and
the reference point i.e. the input to the hearing aid (Ievel
of the sound that is entering the hearing aid). This calcu-
| ation hel ps one to know the anplification capabilities of a

hearing ai d.

The word deci bel can be divided into two parts: deci and
bel. 'Deci' neaning 10 and 'Bel' is in honor of Al exander
GahamBel |, the inventor of the tel ephone. The decibel is
one-tenth of a Bel i.e. 1 Bel = 10 deci bels. Since, 'Bel

is large quantity to work with,a decibel is normally used.

Deci bel hel ps us to know t he approxi mate |evel of a sound
that will be heard by the listener i.e. it gives an idea about

| oudness of sound that will be perceived by that person.

The easiest way of expressing a rati o between two nunbers
is touse logarithmc scale, as it reduces a large range to
a snaller one and a bigger nunber is reduced to a snaller one.
The strongest sound which we can hear wi thout feeling pain
is as much as 10 mllion-mllion times greater in intensity
than a just audible sound. This huge intensity ratio corres-
ponds to 130 dB in deci bel scale, which is much nmore conveni ent
figure, thus the dB scal e has greater conveni ence than using

t he actual nunbers.
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Usual ly, a sound intensity in dBis expressed to rel a-
tive intensity of 10 ' watts/cnf (which is near the |evel
of a just audible sound). For exanple, if the intensity of
sound is 60 dBin decibel scale, it is relative to sound
of 10" watts/cnf, which is the level of a just audible

sound.

There are different kinds of decibels. Oneis 'dB Sound
pressure Level' i.e. dB SPL. It is the scal e used by
engineers, but it is also inportant for audiol ogists. It
I s the nost convenient neasure as it is easier to neasure
t he pressure of a sound signal than its intensity. Thus,
first the sound pressure is neasured fromwhich sound inten-
sity is calculated. Sound intensity is proportional to
square of sound pressure i.e. if the sound pressure neasured
Is 10 dB, the sound intensity will be 100 dB, which is square
of 10.

Second scale is 'dB Hearing Threshold Level' i.e. dB HITL,
used in nmeasuring human hearing, it is a measured quantity.
Here, the reference point is the anount of sound pressure that
can be heard by a group of young, nornal hearing persons.
Thus, the dB HIL scale is used to test the hearing of a

subj ect by neans of an audi oneter.
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Gt her scale is 'dB Sensation Level' i.e. dB SL, which
I s the nunber of decibels a sound i s above the hearing
threshold of a given individual. For exanple, if a person
can barely hear a sound at 0 dB HTL, which is his hearing
threshol d, a sound given to himat 30 dB HTL, would be 30 dB
abobe hi s threshold i.e. 30 dB Sensation Level, so, in
order to knowdB SL, which is a nmeasured quantity, the
threshol d of the individual at a given frequency (i.e. the
ref erence point).nust be knowmn. Here, hearing threshold
means the level at which the sound is so soft, that it can
be heard only 50%of the tinme it is presentedi.e. if the
sound is presented four tinmes to an individual, he should
be able to hear that sound at least 2 times, then the |evel

of sound becones hearing threshol d of that person.

Thus, the letter 'dB nust be acconpani ed by ot her
letters such as 'SPL, HTL, SL, IL, so as to know which
quantity is being referred to. In all these cases, the
reference quantity is identified and the user of the ex-
pressi on, understands the reference quantity used. Thus,
for dB SPL, the reference is 20 /dPa; for dB HTL, the
reference is the audionetric zero; for dB SL, the reference
Is the person's own hearing threshold at a frequency of

I nt erest.
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ELECTRO- ACQUSTI C CHARACTERI STI CS OF HEARING Al D

El ectroacoustic characteristics help in know ng the
i nput - out put performance of the hearing aid, and depend-
ing on these performance characteristics a particul ar hear-
ing aid is prescribed. These characteristics are as

foll ows:
GAI N:

Gain is an inportant characteristic of a hearing aid,

that the user nust know about .

Gainisdefined as the increase in the signal power that
is produced by an anplifier usually given as the ratio of

out put to input voltage, expressed in decibels.

Gain is neasured by determning the difference in
deci bel between the |evel of the input at the m crophone
and the level of the output at the receiver. For exanple,

if input = x and the output =y, thengain=Y/ X(o/Pi.eilp).

Gain is the termused to describe an increase in
| oudness of a signal as in hearing aids. Gain of the
hearing aid is the anmount of anplification, it provides.

Thus, it gives an idea as to howmuch of a boost, a hearing
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aid can give to sounds. The unit of gain is decible (dB)
Gain of ahearing aid is expressed in nunbers as 30 dB,

45 dB etc. A higher nunber indicating higher gain.

Depending on their gain, hearing aids can be classified
into differents categories, as ml|d, noderate and strong
gain hearing aids. This classification has been derived
on the basis of hearing inpairnent |evels in the audio-
meter i.e. for selecting a hearing aid that has a gain
equal to the hearing |evel established by the audionetric

tests.

The gain of a hearing aid is adjustable with the help
of a volume control. As the volune control is increased,
t he anmount of gain also increases. But once the vol une
control is rotated beyond 50%o0f the total range, the

amount of total gain decreases and the distortion increases.

Determnation of the amount of gain required by a
hearing inpaired individual is based upon 'nost confortable
level' of a patient i.e. it is the level at which the patient
does not have to put extra effort in listening and sounds
are anplified appropriately to fulfill the user's require-

nments. The sounds are not too soft or not too | oud.

The signal sent through a hearing aid for calcul ating
the gain, is a series of puretones of varying frequencies,

but all being at the sane intensity |evel.
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Types of gai n:

Gain of a hearing aid can be neasured in different ways.
They are taken into consideration by a hearing aid manufacturer
in the process of manufacturing the hearing aids. They are -
1) Peak gain
2) Average gain

3) High frequency average gain.

1) Peak gain:- It refers to the maxi mumgain of a hearing aid.
It is the point on the gain curve at which the gainis
maximum It is inportant to know the dB | evel of the peak

gain and also the frequency at which it occurs. Exanmple -

e
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Peak gain = 40 dB at frequency of 1000 Hz.

It is inportant because the user's confort setting of a
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hearing aid with a peak gain of 40 dB, but the aid used
has a peak gain of 50 dB. In this case the gain setting of
the user's hearing aid will be reduced because of the peak,
which mght result in insufficient anplification for the

pati ent.

The user should find out this peak gain of his hearing

aid and the frequency at which it was obtai ned.

2) Average gain:- It refers to the average val ue of the gain

at three frequencies. The average gain is nmeasured at 500 Hz,
1000 Hz and 2300 Hz. Exanple-
5o b e
404. o
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Average gain = 3

3) Hgh frequency average gain or HF average gain:- HF average

gain refers to the average val ue of the gain at three higher

frequencies i.e. 1000 Ha, 1600 Hz and 2500 Hz. Exanple -
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There are three nmore paraneters, that are used by a
clinician in prescription of a hearing aid in collaboration
with the three previous paranmeters: They are -

1) Functional gain
2) Insertion gain

3) In-situ gain

1) Functional gain - Functional gain is the difference

bet ween the unaided and the aided responses of the hearing
aid user at the audiometric frequencies (i.e. from 250 Hz

to 8000 Hz) .

Her e, unai ded meaning the responses of the user without
the hearing aid and aided are the responses of the user when

he is wearing a hearing aid.

Functional gain is measured behaviourally. It is a
subj ective met hod of measurement as the responses depend

upon the user.
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)

2) Insertion gain - It is the difference between the sound

pressure | evel neasured near the eardrum w th and w thout

a hearing aid.

It is measured el ectroacoustically, i.e. it is an objec-
tive net hod of neasurenent of gain, where the user does not

have to indicate the response, they are recorded with the help

of an i1 nstrunent.

UNATDED THRESHOLD ATIDED THRESHILD
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3) In-situgain - 1t is the difference betwen the sound

pressure levels at the eardrumof the subject using a hearing
aid and a free-field sound pressure level at the position

of the subject, when the subject is not present.

It is neasured el ectroacoustically, i.e. it is an objective

net hod of neasurenent.

Gain of a hearing aid varies across frequenci es dependi ng
on the characteristics of individual hearing aids. It differs
depending on the parts used in construction of a hearing aid,
so the gain at sone frequencies nmay be nore than others i.e.
the hearing aid may boost certain frequencies to a greater
extent. Ahearing aid can be designed to give nore gain at
hi gher frequencies and | ess at | ower frequencies or vice versa,

dependi ng on the user's requirenents.

Automatic gain control hearing aids: -

I n sonme hearing aids, a special circuit nav be added, to
automatical ly reduce the gai n when sound crosses the present

limt of the hearing aid.
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This is done so that the sound | evel reaching the
hearing aid user does not cause pain to the user. Such
kind of circuits are used in sone special hearing aids
as 'autonatic gain control hearing aids', which are given
t o peopl e who cannot tolerate very |oud sounds i.e. even
I f the sound reaching the mcrophone of a hearing aid
(Input) is very loud, the output is automatically controlled
to reduce the gain of the hearing aid, so that it does not

cause disconfort to the user.

Based on gain, different hearing aids can be cate-
gorized as M1d (31 - 52 dB), Mderate (41 - 62 dB) and
those Strong (58 dB and above).

Gai n characteristics are considered in terns of the
client's hearing | oss and the anmount of anplification
needed to conpensate for that hearing loss i.e. a person
wth a mld hearing |oss would not be a candidate for a
hearing aid in the strong category as it would be too
powerful for him At the other extrene, a mld gain hearing
aid woul d not be selected for the individual with a severe
hearing | oss, as the hearing aid would not be able to pro-

vide sufficient anplification to conpensate for the | oss.
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Body worn hearing aids are designed to hel p individuals
wth mld, noderate and severe inpairnment, as they cone in
all three categories i.e. mld, noderate and strong gain

hearing aids.

Behind the ear hearing aid are designed to hel p nost indi-
viduals with mld to noderate hearing inpairnent, the gain

of the hearing aid being upto 65 dB.

I n-the-ear hearing aids can provide the gain values upto
45 dBi.e. can be used to help the individuals with mld hear-

I ng i npai rnent.

Anot her type of hearing aids is Eyegl ass hearing aids,
where hearing aid circuit is nmounted inside the rimof the
spectacles. It can be used in those individual s who have a
dual inpairnent i.e. visual and hearing. Gin of such hear-
ing aids is upto 65 dB, it can be used with the persons havi ng

mld to noderate hearing inpairnents.
Sumary:

Thus, in manufacturing of hearing aids, 3 types of gains
are invol ved as
- peak gain
- average gain

- high frequency average gain.
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A clinician nakes use of three nore types of gainsin
addition to the above three, for prescribing a particul ar
hearing aid. These are -
- functional gain
- insertion gain

- in-situ gain

Hearing aids can be categorized as mld, noderate and
strong gain hearing aids depending on their output characteri-

stics.

FREQUENCY RESPONSE:

Sounds of various frequencies reach the hearing aid mcro-
phone. These sounds can be of |ow frequencies i.e. |ow pitched
or high frequencies i.e. high pitched or those which fall in
bet ween t hese two, they are md-frequency sounds. The hearing
aid may not anplify all the sounds to the sane extent, it shows
preference for some frequencies by maki ng them | ouder, while
ot her sounds are not nmade |ouder to the sane extent. Depending
on the nature of the conponents of a hearing aid, some frequen-
cies of sound signal are anplified nore efficiently than others.
This relation between the frequency and anplification gives the
frequency response. It is a graph of acoustic output of a hear-
ing aid agai nst the frequency of the input signal. This graph

depi cts, for each frequency, the anount by whi ch the instrunent
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anplifies the incomng signal. In this frequency response
curve, the pattern of anplification provided by the hearing

aid may be varied according to its conponents.

As we neasure the healing sensitivity of the individual,
so do we neasure the sensitivity of the anplifying system

at each frequency, in a frequency response curve.

To find out the frequency response of a hearing aid,
sounds of different frequencies can be sent through the mcro-
phone at one end and neasured at the other end, when they

cone out of the receiver. This grph can be shown as -

~N
X S
/”_’__‘—_\
5 =4
g 3
FreaueNcy (H) FREQULENSY (H2)

FREAQUENCY RESPONSE CURVE
(Hertz - Hz being a unit of frequency)

The standard frequency response is generally obtained at
a lower gain setting i.e. volume setting than the nmaxi nrum
possi bl e setting. Frequencies from300 Hz to 5000 Hz are al

sent in at the sane intensity level. Frequency response
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characteristics of many ai ds do not, generally, extend
beyond this range, as good conprehensi on or understandi ng
of conversational speech, can be achieved within this range
of 300 Hz to 5000 Hz.

Though frequencies from 300 to 5000 Hz are sent in
at the sane intensity | evel, when they are neasured on
comng out of the receiver, sone frequencies are found to
be at a higher level than the others, giving a frequency

response curve.

FREQUENCY RANGE:

The frequency range of an aid refers to the useful range
of the frequency response. It is expressed by two nunbers,
one representing the low frequency limt of anplification and
ot her high frequency limt, both the nunbers are expressed

inHertz (Hz).

Thus, fromthe frequency response curve, the frequency

range for the hearing aid can be cal cul at ed.

Wth each hearing aid, the manufacturers are expected to
supply the information regarding the frequency range of the
hearing aid. The user nust be aware that the frequency response
of the hearing aid and for cal culating the frequency range.

St andar ds ar e speci fi edby the Nati onal Standards | nstitution. Al so,
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the hearing aid user may ensure that the frequency range
specified by the manufacturer is nmeasured and cal cul at ed

as per the prescribed procedure by this Institution.

SATURATED SOUND PRESSURE LEVEL CR NAXI MM QUTPUT LEVBL(SSPL) :

It is the sound pressure | evel obtainable in the coupler
fromthe receiver of a hearing aid at any frequency from 200 Hz
to 8000 Hz. It is the output |evel that cannot be exceeded,
regardl ess of how far the gain control or volune control is
turned or howintense the input signal isi.e. even if the
input is increased or gain control is turned to nmaxi num the
out put does not exceed certain |level. Maxi num sound pressure
level at all frequencies nust be | ess than the sound pressure
| eve t hat causes disconfort or pain at that frequency. The

gr aph of maxi numsound pressurel evel i sasfoll ows:
A

Moxdienwim
Cound

Pressuxe
Level

60 FREGLENCY RdooHz

Thi s maxi num out put can be used as a safety factor agai nst

sounds that m ght be harnful or unconfortable.
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EQU VALENT | NPUT NO SE LEVEL

This termrefers to the noi se heard fromthe hearing aid,
even when there i s no soundreaching the mcrophone i.e. the
di fference between the noi se when there is input and no i nput
I's the noi se generated by the circuitry of the hearing aid.
The nonment the hearing aid is switched on this sound starts

com ng.

Thi s sound should not exceed the maxinumlimt that is
specified in the standards for a particular nodel of a hearing

aid. These standards nay be national or international.

D STORTI O\

Distortion occurs in the hearing aid, when the out put
signal differs fromthe original signal, in other words,

di stortion6ccurs when input signal is not faithfully reproduced

As distortion increases, it becones difficult to identify
the original signal. Therefore, distortion shoul d not exceed
a particular limt, which is usually expressed i n percentage.
For exanple, if thelimt is x% then it nmeans that the | evel
of the distortion products shoul d not exceed x%of the |evel
of the original signal. Thus, the word distortion refers to

any change in the original sound signal.
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Types of distortion:

The main types are : Harnonic distortion and | nt enodul a-

tion distortion.

But only harnonic distortion is included in the present
Bureau of Indian Standards pertaining to hearing aids as it

Is easily neasured.

A harnoni c distortion occurs when the output signal con-
tai ns soundsof frequencies that are multiples of the original
sound frequency. For exanple, if the input to a hearing aid
Is a 1000 Hz signal then harnonic distortion woul d cause a
signal to be produced by the hearing aid at 2000 Hz, at 3000 Hz
and so on, even though these were not part of the signal

presented to the hearing aid.

Percentage of distortion for a particular frequency pro-
vi des the range i n which new frequenci es have been gener at ed.
Here, new frequencies refer to those frequencies that were not

present in the input signal.

3%of distortion at 3000 Hz neans sone new frequenci es
have been generated in the range + 3%of 3000 Hz i.e. 2910 Hz
to 3090 Hz.

Distortion permtted at each frequency may be obt ai ned from

the 'National Standards Institute' or fromyour Audiol ogist.
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Measur enment of these el ectroacoustic characteristics
need special instrunentation, which will be present with
t he manuf acturers. Sone of the speech and hearing centers
and deal ers of the hearing aids may al so have this instru-
mentation. Every hearing aid manufacturer nust specify
values of all thesecharacteristics for all the hearing aids
so that the hearing aid prescription becones an easy

pr ocedur e.
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AQJ DELI NES FOR PURCHASE O HEAR NG Al D

Choi ce of a good hearing aid is the first step in the
rehabilitation of a patient with hearing | oss. By neans
of a hearing aid, the residual healing is nmade maxi mumuse
of . Ahearing aid does not restore hearing to nornal i.e.
it is not as if, new ears have replaced t he danaged ones.
The anmount of benefit derived fromthe use of a hearing aid

varies fromindividual to individual.

The hearing aid user nmust know that the benefit derived
fromthe aid is limted, so he/she should not get di sappointed
after the purchase of the hearing aid. To what extent, the
use of a hearing aid is beneficial in an individual case may

be ascertained at the tinme of hearing aid trial.

Hearing aid hel ps in detecting the presence of sound
and i n understandi ng speech. Thus, it hel ps in becom ng
aware of the danger. So, the hearing aid would serve to warn

t he users of approachi ng vehi cl es.

Al hearing aids are not alike. Some are worn in the
pockets with the receiver in the ear, sonme may be worn behi nd
the ear. Sone look |ike spectacles but al so have t he necessary
conponents to nake the sounds | ouder for the patient with
hearing | oss. Some hearing aids ave very snall which are worn
inside the ear, and are not noticeable easily. Sone are big

enough to be noticed very easily.
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Hearing aids vary in terns of their size, appearance
and also in terns of how powerful they are. The type of
hearing aid for a patient is determ ned by his/her needs,

desires and financial status.

Al'l hearing aid purchasers/users must have nedi ca
exam nation of their ears before purchase of a hearing

aid for the well being and safety of thenmsel ves. Such an

exam nation should also be followed periodically; my after

every six nmonths or one year.

Thus, hearing aids are nornmally recomrended when-
1) Medical/surgical treatnent is not indicated to revert
the hearing to nornal.
2) Surgical treatnment is decided against for a nunber of
reasons.
3) Surgical/medical treatnment is given but inprovenment in
hearing is not sufficient to preclude use of a hearing

ai d.

4) Surgery is possible, but the patient opts for a hearing

ai d.
5) Surgery is awaited and hearing aid is to be used in

i nterim period.

In all such cases, selection and acquisition of hearing

aid beconmes essential for the individual with hearing | oss.
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Points to be noted:

1) Before purchase, the user nmust have a trial with different
types/ nodel s of hearing aids to choose the one that gives
hi m her the optinumbenefit. For this reason, prior to
purchase of a hearing aid, the potential user nust visit
a speech and hearing professional, where he would have the
opportunity to try out different nodels and seek profe-
ssional guidance. Hearing aids nust be purchased only on
t he recommendation of a qualified professional i.e. an
Audi ol ogi st.

2) Before purchasing, the user nmust first ascertain that this
particul ar nodel provides himthe required hel p. Though,
cosmetic value is inportant, it should not outweigh the
consi deration of anplification needs.

3) It is useful to know, how powerful a hearing aid is and
al so sone other characteristics. Mre powerful hearing
aid nmust not be the one always preferred. Purchase of a
hearing aid, that is nore powerful than the one actually
required by the user nust be avoi ded.

4) Different nodels of hearing aids can be purchased within
the country. Some users may feel that if a hearing aid
is inported or otherwi se got froma foreign country it
woul d serve thembetter. Such users nust remenber that -
(a) It is preferable to purchase an aid after a hearing

aid trial (b) Hearing aid required periodical servicing
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and replacenent of spares which may be nore difficult
to procure for the inported hearing aids. And, the
spares of these hearing aids nmay not be available in
our country.

5) Here, one nore inportant point is,it is not wise to buy
a hearing aid by mail, if there is any practical alter-
native. Direct personal contact wwth the deal er i s nost
desirabl e, as nearness of a dealer is a great advantage
for inspection and trial of a hearing aid. It is also
useful for subsequent repair and replacenent service.

6) Also, specific inquiry should be made about the avail -
ability and quality of the spares and cost of service,

i ncluding the replacenent of cells.

Repairs and Servi cing:

1) The hearing aid nust be serviced periodically to ensure
| ong term usage.

2) The user nust explore the possibilities of getting his/her
hearing aid repaired/serviced in a place that is easily
accessi bl e.

3) It nust be renenbered that a hearing aid nust have its
troubles attended to, by a qualified person i.e. they nust
be repaired/serviced only by a qualified personnel.

4) Nearness to a dealer is also inportant. |If repair service
is not imediately available, the user may be deprived of

his instrunment for |onger periods of tine.



65
5) Unnecessary repairs at exorbitant prices are to be avoided
and the user should be careful against being "high-pre-
ssured" into buying a new nodel of a hearing aid to sub-
stitute for an ol der nodel that happens to get out of order.
So, the user nust always contact a reliable person for

repairs and servicing.

Purchase of conponents of the hearing aid:

1) At the time of sale, the hearing aid is given along with
Its accessories which include a receiver, an appropriate
cord, an appropriate cell, a clip for a body worn hear-
ing aid. These are placed in a ease which gives adequate
protection against dust and dirt.

2) The user woul d benefit, if he actually learns to connects
t he vari ous accessories, prior to |eaving,the shop.

3) More inportant, he nust make sure that he is getting the
hearing aid, that was recomended for his use. The
particulars regarding the model, recomended for his use,
are normally inscribed on the hearing aid. Simlarly,
information on the receiver type can be seen on the
receiver.

4) After connecting the accessories, the functioning of the
hearing aid should be checked. Is the sound anplified
and transmtted to the ear properly? |Is the sound conti-

nuous or intermttent? 1|s there unnecessary noi se, when
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the switches, volunme control is noved around? Are
there | oose contacts or broken parts? All these
poi nts shoul d be checked carefully.

Hearing aids in addition to varying in size and power
differ in some other respects. For instance, sone
hearing aids are equipped with circutry that wll
permt using the hearing aid with tel ephone, while
cutting out the background noi se, that woul d ot her-
wise interfere with conversation

Some hearing aids are neant for people who are
unable to tolerate | oud sounds even though they have
hearing loss. This type of hearing aid would be
recomrended by the audi ol ogi st after confirmng that

the patient has a tol erance probl em

These and other factors are taken into consideration
at the tine of hearing aid trial and reconmendations
for the appropriate nodel are made. But the user should
check all these points and nust have a hearing aid trial
prior to purchasing the sanme hearing aid.
In addition to these technical aspects, consideration for
selection of a particular nodel may include recurring
expenditure in replacing batteries, other accessories as

the cord, receiver and sw tches.
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7) Wil e purchasing spares, the follow ng points should be
noted. You should al ways buy only the reconmmended spares.

a) Type of receiver - Provided is the sane as the one nen-

ti oned by an audi ol ogist or not. Al ways matching receivers
shoul d be purchased. Washer on the receiver should be
intact, otherw se there woul d be | eakage of sound energy.
b) Cord:- Where it is 2-pin or 3-pin. \hether it is 'S,
"V or 'Y cord, according to the prescription by the
audi ol ogist. Cord length should be appropriate i.e.
50 cms. Cord should be checked carefully to detect any
breaks along its length. Keep a spare cord, particularly
if the dealer is not near.
c) Cell:-Type and size of cell should be checked. All
pentarch cells do not fit with all the hearing aids,
find out which will be nost appropriate for your hearing

ai d.

Different types of cells;pentarch cells, button cells
are used with different hearing aids. O these, the pentarch
cells are easily available and they are | ess expensive. It
has a voltage of 1.5 volts and is nost commonly used with
body worn hearing aids. The button cells are used with

hearing aids worn at the ear |level and are nore expensive.

Periodi cal replacenent of the cells should al so be done.

For getting opti numusage, a regular user, nust change hearing
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aid cells once in 8-10 days for bodyl evel hearing aids. For
ear level hearing aids, where button cells are used, generally

cells should be replaced after 100 hours of usage.

There are special cells which can be recharged and used

again. These cells may be available with the dealer.

Process of recharging the cell is not economcal in body |evel

hearing aids as -

1) Acell in body level hearing aids, costs |less and at the
most two or three cells may be needed in a nonth for a
regul ar user.

2) While, the recharger instrument of a body worn hearing aid
I's bulky and the process of recharging takes around 10-12
hours. Also, the user has to always carry one spare cel
with him which he can use when the cell is being recharged.

Thus, the process of recharging is time consumng. So,

it is preferable, to buy a fresh cell, instead of recharging
the old cell, which is nore econom cal as the cost of a
cell in such a hearing aid is also |ess.

Purchase of rechargeable cells for the Ear |evel hearing aid

may be indicated for the follow ng reasons:

1) Acell costs Rs.15-20.

2) The recharger instrument is very small and it can becarri ed
in the pocket. So, for a tegular user it can be econom ca
as he does not have to spend nore nmoney on the cell, though

the process is still tine consum ng.
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So, dependi ng on whet her the user can afford to buy
a recharger and is willing to spend sone tinme for the process,

a recharger is advised.

One such button or pencil cell can be recharged for
about totally 500 tines, but it can vary according to the

conpany whi ch has manufactured it.

d) Volune control:- Whether it is nunbered or not. Check

is the switch is rotating snoothly or not.

e) Tone control:- Whether it is present and functioning well

or not. If it is internal, then adjustnents should be done
by the deal er before the user purchases a hearing aid.

f) Check for the presence of a/separate on-off swtch.

g) Earnolds:- |f provided by the conpany, see if they fit
properly. Some of the dealers provide eartips i.e. snal
pl astic tubes instead of earnolds. But it is advisable, to
get custom earnol ds done as they fit properly.

h) Telecoii:- Whether it is present or not, especially for adult
cases who are frequent tel ephone users. |If present whether
functioning well or not.

i) Dust cover:- It is provided with sone hearing aid nodels to

avoi d dust collecting on the hearing aid sw tches.
j) Check for the hearing aid clip in body worn hearing aid
to keep the hearing aid properly when worn on the body.
8) serial nunber of a hearing aid is also inportant in identi-

fication of your hearing aid.
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The information pertinent to hearing aid type, nodel and
serial nunber hel ps -
1) In the identification of your hearing aid in the spent
of loss/theft.
2) In ensuring that you receive the sanme hearing aid after
repair.
3) In giving conplete infornmation regarding your hearing

aid to the audiol ogi st

Cost :

It is an inportant factor in purchase of hearing aid.
Bef ore purchase, you should ask the audi ol ogi st regarding the

cost of the prescribed hearing aid.

The cost of a body level hearing aid ranges from
Rs+450/- to Rs. 1, 800/ -. The cost of an ear level hearing aid
ranges fromRs.1,700/ to Rs.3,000/-.

Sonmetines, the dealers may try to mslead the purchaser
Sonme deal ers may charge/Iﬁé hearing aid depending on patient's/
parent's income. So a purchaser should be aware of such

practices. He should check the cost factor Carefully before

t he purchase.

Al so, the purchaser nmust ask for a receipt and the
guarantee card which nust be filled in. This helps in getting

the repairs done free of cost during the guarantee peri od.
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The buyer must get the guarantee card filled. In sone
cases, guarantee cards are not given. Even if they are given
the details are not filled out, or the card is given but
it is taken back on a subsequent visit. The user should be

awar e of such practices.

Thus, before purchase of a hearing aid, three major
items of expense should be noted as - the initial cost,
repairs and replacenent, cell expenses. Low cost of one of

these itens does not necessarily neans | ow cost of others.

It is also recommended that the hearing aid be tried
on the patient and its utility established, before purchase
of a hearing aid. After purchase, every user should visit
t he audiologist to ensure that he has received the right

hearing aid.

The purchaser nust renenber that a hearing aid should be
acconpanied by the followi ng information as -
1) Illustration of the hearing aid showi ng controls, adjust -
ments and cell conpartnents.
2) Printed material on operation of all controls designed
for user adjustnment.
3) Description of possible acconpanyi ng accessories such as
telecoil for specialized provisions for |istening over

t el ephone.
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I nstructions on howto use, nmaintain and tare for, as well
as replace or recharge the cells.
How to and where to get the hearing aid repaired.
Conditions to be avoided in preventing danmage to hearing
ai ds, such as dropping or exposing to excessive heat or
hum dity.
Sel ected el ectroacoustical data obtained in accordance
wWth the respective standard (this information may be
I ncl uded on separate | abeling that acconpani es the hearing

ai d) .

|f the above points are kept in mld, the chances of an

| ndi vidual with hearing | oss, purchasing an aid that suits

hi m best and to derive maxi nrum benefit fromit are nmaxi m sed.
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SLMPRY

A ven the current situation in India, hearing aid seens
to be one of the major solutions in effective nmanagenent of
the aurally handi capped. Consequently, it becones the res-
ponsibility of everyone concerned with hearing aids, to be
well versed with the intrinsic mechani smand characteristics
of the anplification device. This will not only ensure success-
ful rehabilitation but also give a major lead in the inprovi-

zation and further sophistication of the hearing aid device.

Thus, in the preceeding chapters, an attenpt has been
made to bring to all those concerned, the characteristics and

functions of the hearing aids.

The el ectroacoustic characteristics have been specially
hi ghl i ght ed because of their significant role in not only
designing of hearing aid but also in nonitoring their perfor-

mance over tine.

Pur chase of any commodity involves investnent. And,
I nvest nent invol ves scrutiny! But, scrutiny requires
know edge. So it is,wth hearing aids. Thus, guidelines
on the purchase aspects of hearing aids have al so been
i ncluded, so that, it would be useful for any client in

purchasi ng an appropriate hearing aid.

Last, but not the least, this guide is not the end. It is

only a neans to the end!!
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