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| NTRCDUCTI ON

In the field of Speech and Hearing, there are training
prograns in several parts of the country and al so at several
| evel s. The major aimof training programis the devel oprent
of "Qritical skills'. Such skills in thefield of Speech and
Heari ng woul d i ncl ude the know edge of structure and func-
tions of the organs of speech hearing, clinical procedures for

testing, digits related to these etc.

There is an exceedingly large nunber of digits of interest
in the various section and subsections of Audiology. It is
difficult to know what each one of themsignifies and it is
al so that many aspects may be related to one digit etc. It
Is therefore felt that a collection of such digits together
with their description would prove useful. Such an attenpt
has been nmade in the follow ng pages. Dgits with different
units like centinmeters, mlineters, Hertz, c.c, etc. have

been cover ed.

The main objective is to get collective information about
different digits which serve as a guide to those appearing

for interviews and conducting interviews.

The inplications are: -
1. It is expected that this would be useful particularly

to students who are newto the course and bei ng exposed to



digits, mght find it difficult to appreciate their signifi-
cance. The ready availability of the explanation for these

digits will thus serve useful purpose for reference.

2. The digits included here, are from subject areas,
that individuals receiving training in the field of audi ol ogy,

be famliar wth.

3. The set of digits are designed to function as a self-
study guide as well as a supplenental text for courses in
Audi ol ogy and hearing sciences. It covers sone aspects of

t he fundanental s of Audi ol ogy.

4. This can be considered as a reference for setting

guesti ons.

5. Even for those who are working in this field of audio-
| ogy, and who are famliar with the technical jargon, this
work m ght be of interest, to be used whenever required for

r ef er ence.

An indepth study of the inplication of the different
digits is beyond the scope of this work. Wat has been attenpted

is to explain the significance of the digits.



| NSTRUCTI ONS TO USE THE BOK

In this book nunbers have been arranged in an ascendi ng
order. Intheinitial part, decinels are included which is

foll owed by nunbers like 0, 1, 2, 3, etc.

I n each nunber, for e.g., 2, there are different aspects
inthe same digit. So, hereit is arranged as foll ows:
enbryol ogy, anatony, physiology, and testing. Al the nunbers

have been arranged in this order.

Sone digits have capital letters in the beginning of
sentence and ot her have |ower case letters. They have to be

read in the follow ng way:

eg: 2 - Stimuli are used in adaptation. They are:
- Adapting stinmulus and
- Conparing stinmulus
4.c.c - of air enclosed in the neatus and in the first

recess of the auricle.

If the sentence begins with |ower case letter, as given
above, then nunber should also be read with the sentence. And
in case, where the sentence begins with capital letter, then
digit which is present in the beginning should be deleted, it

i's present in the sentence.



Eg: 4th - During the 4th week of fetal life, the pinna
devel ops.
4 mnutes - The adapting stimulus is presented
continuously for 4 mnutes in adapting ear
after preadapted bal ances, in del ayed | oud-

ness bal ance met hod of adaptati on.



DATS G AUD .04 STS

FOLLON THE | NSTRUCTI ONS BEFORE STARTI NG TO READ.

0.00005mMt - is the area of the synaptic cleft or synaptic
gap (the space between 2 nerve cells)

0. 0002dynes/cnf - is the reference for comon sound neasur e-
ment .
0. 0005uF - is the internal capacitance of a sound cell crystal

m crophone. |t ranges upto 0.015uF

0.005389rmt - is the maxi numcross-sectional area of the organ
of cortl.
0.03uF - is the internal capacitance of a di aphragm act uated

crystal m crophone.
0.03mm- is the dianeter of the |argest neurons in the acoustic
nucl ei .

0.08mf - is the area of helicotrema. It ranges upto 0.04mnt .

0.0mnm - is the thickness of the tynpanic nenbrane.
0.1mm- is the thickness of the basilar nenbrane at the apex.

Qlmsec - Tone pips are produced by passing a 0. 1lnsec tone,
through |1/3rd octave filter.

Qlmrsec - Tone bursts are produced by passing 0. 1nsec tone,
through the filters and its spectrum depends on
t he characteristic of the filters through which
It passes.

0.2 - is the thickness of the skin near the tynpani c nenbrane.



0.2nsec - If interaural latency difference is nore than
0. 2nsecs in BSERA, then retrocochl ear pat hol ogy
can be suspected in the ear whi ch shows increased
5t h peak | atency.

0.2sec - If rest period between stimuli presentation is |ess
than 0.2sec, then recovery is absent in adapta-
tion.

0.2dB - is the difference in optimal performnmance in nmonaura
versus binaural listening, for intensity discr-
m nati on.

0.28.C c- If static conpliance is lower than 0.28 c.c in inpe-
dance audi onetry, thenit is abnormal, i.e., tynpanic
menbrane is excessively stiff.

O.3cn?-— Is the cross sectional area of the external auditory
meatus. |t ranges upto O.5cnf .

0.3um- is the width of the stereocilia on the outernost of the
closely - spaced multiple rows on each hair cell.

0.3 - Cenerally an articulation index of less than 0.3 is taken
to be unsatisfactory for good comuni cati on.

0.4mm 1s the dianmeter of the cross-sectional nenbranous sem
circul ar canal s.

0.4 to 1.0cnf - The vol une of the cavity between the end of
the earnold and the eardrumis in this range.

0.5cn? - is the area of the tynpani ¢ nmenbrane. It ranges upto

0.9 cm.

0.5cn? - is the volunme of ossicles. It ranges upto O.8cnf .



0.5mMn- is the thickness of the basilar nenbrane at the first
turn.

0.5um - is the size of crystals of calcite present in stato-
conial nmenbrane. It ranges upto 30um

0.5% The total harnonic distortion of the sound source shoul d
not exceed 0.5% when the systemis being used for
t he neasurenent of harnonic distortion.

0.5dB - The effect of anbient noise or stray electrical or
magnetic field in the test result should not be
greater than 0.5 dB in el ectroacoustic nmeasurenents.

0. 5nsecs - The travelling wave takes about 0.5 nsecs to travel
frombase to apex of the basilar nmenbrane.

0.5msec - is the absolute refractory period of neurons in the
cochl ea.
0.5nsec - is the relative refractory period of neurons in the

cochlea. It ranges upto 20nsecs.

0.5t0 0.7 - Cenerally, an articulation index in the range of
0.5 to 0.7 is considered as satisfactory for good
comuni cat i on.

0.6¢cnt - is the volune of the cavity between the end of the
earnold and the eardrum for the standard type of
ear nol d.

0.6c.c.to0 0.8 c.c. - isthe G volune in a child, in inpedance
audi onetry

0.7cm- is the dianeter of the earcanal.

0.7 - CGenerally, an articulation index greater than 0.7 is con-
sidered to be very good for good comuni cati on.



0.8cm- is the volune of the cavity between the earnold tip
and the eardrum (wth the eardrum cl osi ng one
end) in series with an acoustic resistance of
about 3500hns (2w sl ocki, 1971).

Q 10 dynes/sq cm- is the sound pressure whil e whi spering.

0. 25i nch - separation should be there between the m crophone
and the receiver for better feedback in case of
| n-t he-ear tranducers.

0.50cnt - volune of the mddle ear is occupied by the ossicles.
It ranges upto 0.8cm. (Bekesy, 1960).

1.00 to 1.5c.c. - is the C volune in an average adult with
an intact eardrum when neasured by i npedance
audi onetry.

1.08mm- is thew dth of footplate of stapes. It ranges upto
1. 66nm

1.2c.c. - is the size of the coupler used for testing pre-

| i ngual children.

1.2nmirs - According in the | SO recomrendati on for vehicle noise
test, the mcrophone position should be at an
hei ght of 1.2nirs. above the ground.



.5cns - is the height of the mddle ear cavity.

. 7dB - poorer speech threshold is obtained with use of open
earnol ds conpared to cl osed nolds, in subjects
with flat conductive | oss.

.7cns - Wavel ength of 20KHz is about 1. 7cns.

3
.5cm - is the volune of the concha.
.5mgns - is the mass of the stapes.

.5mn- is the length of footplate of the stapes. It ranges
upto 3.36 mMm

.5dB/sec - is the attenuation rate for the signal in Bekesy
audi onetry.
.5c.c. - If static conpliance exceeds 2.5c.c. in inpedance

audi onetry, thenit is abnormal i.e., tynpanic
menbr ane has excessive nobility.

.65mt - is the area of footplate of the stapes. It ranges
upto 3.75mf .

.5Mn- is the length of the stapes fromits head to its
f oot pl at e.

3.8secs - is the reverberation tine of an echo chanber.

5.5dB - difference in threshold is obtained by forehead and

by nastoi d pl acenment of boneconduction vi brator
at 4000Hz i n nornmals.
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6.4dB - nean difference In thresholds for spondees between
nonaural direct and indirect listening conditions.

644dB - is the effect of head shadow for speech threshol ds
(Till man, Hasten and Homer, 1963).

6.5M - is the dianeter of the nenbranous semcircul ar canal s.

7.5mMm - is the length of the malleus. It ranges upto Qm

7.5mrs - According to the 1SO recommendations for vehicle
noi se test, the m crophone position should be
7.5mrs fromthe vehicle path.

7.9sq.mMm - is the dianeter of the tynpanic nmenbrane.

8.75cm- is the radius of the spherical head for auditory | oca-
| i zati on neasurenent.

9.2dB - is the difference between bone conduction threshol ds
obt ai ned by forehead and mastoi d pl acenents in
normal s, at | 000Hz.

9.5dB - is the difference between bone conduction threshol ds
obt ai ned by forehead and mastoi d pl acenments in
normal s, at 2000Hz.

9.8dB ( 10dB) - is the difference in threshold obtained, for
t he tones of 20msecs and 500nsecs duration
(zwi sl acki, 1960).

14.3dB - is the difference between bone conduction threshol ds
obt ai ned by horehead and mastoid pl acenments in
nornmal s at 500Hz.
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14.6dB - 1s the difference between bone conduction thresholds
obtained by forehead and mastoid placements in

normals, at 250Hz.

17.2mtrs - wavelength of 20cycles is about 17.2mtrs.

31.52mm - is the length of the tunnel of corti.

42.9mm2 - is the effective area of the tympanic membrane. It

ranges upto 55mm2.

98.1mm - 1s the volume of the cochlea.

99.99% - of energy is reflected back, when sound travels
directly from air to fluid media.

3.6X10° cu.mm - is the volume occupied by the largest neurons

in the acoustic nuclei.

1.54X10° Q- is the impedance of water.

2/3rd - The newborn auricle is 2/3rd of the adult sized auricle,

1/3rd - of outer portion of external auditory meatus is formed
by cartilage.

2/3rd - of inner portion of external auditory meatus is formed

by bone.
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2/3rd - area of the tynpanic nmenbrane is the effective area.

1/2 - Anterior 1/2 of the mddl e ear devel ops fromthe 1st
branchi al arch.

1/2 - Posterior 1/2 of the mddle ear devel ops fromthe 2nd
branchi al arch.

|/3rd - Upper |/3rd portion of the eustachian tube is forned
by bone.

2/3rd - of |ower portion of eustachian tube is forned by carti -
| age.

| /20sec - The reflected sound nust be 1/20 of a second or
| onger behind the original sound to be an echo.

1/1000sec - is the refractory phase of the auditory fibre.

|/2sec - is the duration of the tone, if presented manually in
ABLB t echni que to each ear.

14:1 - is the ratio between the effective area of the tynpanic
menbrane and t he stapes footpl at e.

17:1 - is the ratio between the area of the tynpani c nmenbrane
and stapes footpl ate.

1.3:1 - isthe effective ratio between the Mlleolar armand
| ncudal arm

2.1 or 1.2 - is the frequency ratio corresponds to an octave
I nt erval

For exanple, 250Hz and 500Hz are one octave apart,
whil e the difference between 250Hz and | Q0OCHz is
two oct aves.

QdB - hearing level represents a statistical average of threshold
| evel s of nornal ears.
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QdB SPL - is the average threshold of the human ear = 0. 0002
dynes/cnt = 0.0002n crobar = 10°*® watt/cnf
(freefleld inair) = 10 Bwatts/ft?2

QB HTL - refers to the threshold of a person at a particul ar
frequency.

QdB - At | 000Hz and 2000Hz interaural attenuation in bonecon-
duction varies fromO to 15dB.

QB - is the magnitude of interaural attenuation for bonecon-
duction at 250 Hz and 500Hz.

QdB - The SPL of (dB SRT varies according to the
- specific test materials enpl oyed, and
- the net hodol ogy used.

O to 100 dB - According to Anerican National Standard, the
speech audi onet ers shoul d cover, a range of
least fromO to |00dB, in steps of 2.5dB or | ess.

Gsec - is the reverberation tine of an anechoi ¢ chanber.

0 to 20%- scores are observed at 250Hz and 500Hz wi th cochl ear
disorders, whichis lowin SIS test (Jerger
1975).

O to 70%- scores are -ve, indicating normal hearing or a
cochlear lesion, inoriginal SISI test. (Jerger
and Peterson, 1959).

0* - According to Geen's nodified TCP, the hand shoul d be kept
at 0°i.e., tothe rest position, if the sound
becones conpl etel y i naudi bl e.

O to 5 dB- tone decay indicate nornal (Rosenberg, 1958).

O to 4nsecs - is the latency of the very early response, which
I s observed in el ectrocochl eography.
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1 - pair of branchial arches are responsi ble for the devel op-
nment of external auditory neatus.

1st - Tynpanic cavity and eustachian (auditory) tube devel ops
from 1st pharyngeal pouch.

1st - Malleus, Incus and Tensor tynpanic nuscl e devel ops from
1st branchi al arch.

lcm- is the dianeter of the concha. |t ranges upto 2 cns.
|mMm- is the thickness of the skin near the concha.

| cm®-i s the vol ume of the ear canal.

1 - annular liganent is attached to t he stapes.

lmMm- is the dianeter of bony canal of the sem circular canal.
lcm- is the width of the cochl ea.

1 - rowof inner hair cells is present in the organ of corti.

1 - kiniociliumis present in each sensory cell in the vestibul ar
recept or organ.

Insec - is the functional refractory period of nerve fibres,
dyne/sq cm- is the sound pressure of a normal voi ce.

| dB - increnments can be detected by nornal hearing subjects at
hi gher frequencies in SISl test.

1dB- increnents at sound levels (75 dB HTL) with | ow scores
suggest a retrocochlear lesion in SISl test.

| dB - increnents at 20 dBSL with high scores suggests a cochl ear
lesion in SISl test.

| dB - increnments can be detected by cochl ear pathol ogy patients,
in SIS test, at 20 dBSL.

| dB - Tracking width for the 500nsec tones used in Brief tone
audionetry is |dB greater than the w dth obtai ned
for the 200nsec tones used in Bekesy audi onetry.
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If the rest period between successive stinulus present-
ation is less than | sec, but nore than 0. 2sec,
then recovery is not conplete in adaptation.

| sec

| sec

If rest period between successive stimlus presenta-
tion exceeds |sec,then recovery is conplete in
adapt ati on. (Mathews, 1931).

is the duration of conparative stimulus in del ayed
bal ance net hod of adaptati on.

| sec

| sec - is the duration of conparative stimulus in single sinu-
t aneous dichotic | oudness bal ance nmet hod or nodi -
fied SDLB. (studebaker and Stocki nger)

1° - is the mninumaudible angle for |low and hi gh frequencies
for auditory localization and for frequencies
bet ween 1500 and 2000Hz, it is |arge.

(M ni numaudi bl e angl e - The snall est change in
azimuth fromwhich the listener could identify

the direction of change correctly on 75%of the
trials is called mninumaudi bl e angl e).

INOY - is noisiness experienced when a 40dBSPL narrow band noi se

centering at 1KHz is presented.

2nd - Gssification of the bony part of external auditory mneatus
I's conpleted by 2nd year of life.

2 - germnal |layers are responsible for the devel opnent of the
mddle ear. They are L - Mesoder m and
- Endoderm

2nd - branchial arch is responsible for the devel opnent of the
handl e of mal |l eus, lenticular process of the incus
and stapes and al so stapedi us nuscl e.
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2 - Normal human bei ngs have 2 ears.

2 - Portions of the tynpanic nmenbrane are: -
- Upper snaller portion (Pars flaccida) and
Lower |arger portion (Pars tensa).
2 - layers are present in Pars flaccida. They are:
- Skinny (Epithelial) |ayer, and
- Micous | ayer.
2 - types of fibers in the nedial (fibrous) |ayer of tynpanic

nmenbrane are: - Radial fibres and
Grcular fibres.

2nm- is the length of the mddle ear cavity. It ranges upto 7 or 8
2cm - is the volune of the mddle ear cavity.

2 - muscles in the mddle ear are:
- Tensor tynpani, and
- Stapedi us.

2 - liganments are attached to the Incus. They are: -
- Anterior |iganment and
- Posterior |iganent.

2mm- i s the dianeter of the eustachi an tube.

2 - windows which are present in the nedial wall of the mddle
ear are:
- Round wi ndow and

- Oval w ndow.
2t - is the area of the round wi ndow.

2 - labyrinths in inner ear are:-
- Bony labyrinth and
- Menbranous | abyrinth.
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2cm- is the length of the bony |abyrinth.

2 -

2 -

opening of lateral semcircular canal are present in the
| ateral wall of theutricle.

portions of the basilar menbrane are:
- Zona arcuata and
- Zona pecti nat a.

| ayers of cells are present in the Reissner's nmenbrane.

types of hair cells in the organ of corti are:
- Quter hair cells and
- Inner hair cells.

types of fibres of hair cells are:
- Type 1 or afferent fibres and
- Type 2 or efferent fibres.

macul ae of each ear are capable of detecting accelerating
forces in all planes of space.

- shortest nerve anong cranial nerves is the Auditory nerve
whi |l e the 1st shortest nerve is the AQfactory nerve.

divisions of the Auditory nerve are:
- Vestibul ar division and
- Cochl ear di vi sion.

branches of all central cochlear fibres are:
- Anterior branch and
- Posterior branch.

For physi ol ogi cal purposes, the ear is divided into 2 parts.
They are:
- Conducting apparatus and
- Perceiving apparat us.

functions of inner ear are:
- Hearing and
- Bal ance.
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2 - Advantages of having 2 ears are:
- Ease in listening,
- Directional hearing is enhanced,
- Selective listening (or Cocktail party effect)
- Better detection of speech,
Local i zat i on,
- Greater power for auditory discrimnation.

2 - Information about the frequency of a sound nmay be signalled
by auditory receptors in 2 ways. They are:
- Place principle, and
- Tel ephonic principle.

2 to 3dB - is contributed by torso for localization of sounds.
2 - Cctaves is the range of voice in males whil e singing.
2%- is the incidence of hearing |oss in Waardenberg's syndrone.

2 - types of refractory period are:
- Absolute refractory period, and
- Relative refractory peri od.

2 - types of earphones are:
- External earphone, and

- Insert type.

2 - couplers which approximte nore closely to the human ear are:
- I EC coupler, and
- Zwi sl ocki coupl er

2 - types of recordings in psychogal vanic skin response are:
- Exogenic, and
- Endogeni c.

2 - synonyns for difference linmen are:
- Differential threshold, and
- Just noticeabl e di fference.

2 - Inportant cues for sound |ocalization are:
- Intensity difference, and
- Phase difference of the signals arriving at the 2 ear
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2 - factors which determ ne | oudness are:

- Nunber of activated neural units, and
- Rate of firing of neurons.

2 - types of hearing aids based on the node of sound conduction
are:

- Air conduction hearing aid, and
- Bone conduction hearing aid.

2 —di mensi ons on the audi ogram ar e:
- Frequency al ong the abscissa, and
- Intensity along the ordinate.

2 - synbols are used to plot the air conduction threshold
poi nts. They are:
- '0" for right ear, and
- 'X for left ear.

2 - In speech audionetry, speech testing materials may be
I ntroduced in 2 ways, either through -
- mcrophone (referred to as nonitored |ive-voice
testing), or
- disc or tape recording.

2 - In speech audionetry, 2 ways of recordi ng spondee words are:
- W1, (consists of lists of 36 spondai c words
recorded at a conversation | evel).
- W2, (Spondaic word lists with attenuation at an
average of |dB per word).

2KHz to 50nmegahertz - is the frequency range of sound through
wat er .

2 - An octave is the interval between 2 sounds having a basic
ratio of 2.

2cmi - is the volume of the cavity between the end of the earnold
and the eardrum and the equival ent vol une of the
ear drum conpl i ance.
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2 to 3inches - separation should be there between 2 m cro-

phones, especially for children recommended to
use binaural anplification, while the ears are
separated by 7 or 8 inches.

2 - types of anplifier circuits are used in hearing aids.
They are:
- Cass Aor Single ended anplifier, and
- Cass B or Pushpull anplifier.

2%- The total harnonic distortion of the sound source shoul d
not exceed 2% when the systemis being used for
general hearing aid response neasurenents.

2dB - drop will result at low frequencies and at hi gh frequen-
cies, when the volune of the cavity between the
end of the earnold and the eardrumis increased
by shortening the earnold tip, with other factors
remai ni ng constant.

2 - types of conpression anplifiers used in hearing aids are:
- Limter (conpression limting) and
- Conpressors.
2 - types of output limting used in hearing aids are:
- Peak clipping, and
- Conpression anplification.
2 - types of hearing aids are:
- I'ndividual hearing aid, and
- G oup hearing aid.
2c.c. - couplers are used in el ectroacoustic neasurenents of
heari ng ai ds.
2 - There are 2 tests to determ ne bi naural candi dacy. They are:

- Determ ne nonaural nost confortable |evels,
- btain binaural bal ance.

(Mercol a and Mercol a, 1985).
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2 - types of crystal mcrophones in general use are:
- The direct actuated, and
- The indirectly actuated.
2 - There are 2 angles at the extrene ends of cords. They are:

- Adiflex (The cord energes fromthe plug al ong
t he same pl ane as the contact pins)

- Angleflex (The cord enmerges at right angles to
t he contact pins).

2 - The 2 instrunents commonly used to measure cord conti -
nuity are:
- Cord and Battery tester, and
- Multimeter.

N
1

Types of shell nolds are:
- Shell (wth tube)
- 1/ 2 shel | (without tube)

N
1

types of canal nolds are:
- Canal (wth tube)
- Canal |ock (wthout tube)

2dB - better speech threshold is obtained with standard nol ds
in subjects with gradual ly sloping sensori -
neural |oss, (about 7dB per octave across
t he speech range)

2dB - better speech threshold is obtained with the open nol d,
in subjects with sharply sloping sensorineura
| oss. (25 dB per octave across the speech range)

2 - roomset-up i s necessary for speech audionetry, and is
favourabl e for pure-tone audi onetry.

2 - psychophysi cal met hods enployed in puretone audionetry are:
- Method of limts, and
- Method of adj ust nents.
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2 to 5dB - increnents at 20 dBSL with | ow scores suggest a

retrocochlear lesion in SIS test.

N
1

- Mnaural |oudness bal ance net hod.

types of tests for |oudness bal ance used clinically are:
- Alternate binaural |oudness bal ance and

2 - tones are presented alternately to the 2 ears in ABLB

test.

2 - reference intensity levels (20 and 40 dBSL) in ABLB test

w th poorer ear as the reference ear,

(Jerger)

will result in faster and nore accurate establi sh-

ment of recruitnent versus no recruitment.

2 - types of test stimuli used in Bekesy audionetry are:

- Conti nuous tone, and
- Interrupted tone.

2 - types of frequency tracings in Bekesy audionetry are:

- Sweep frequency tracings and
- Fixed frequency tracings.

2 - types of very late responses in electroencephalic audio-

netry are:
- Expectancy wave, and
- Contingent negative variation.

2 - tones are presented at 2 rates in Brainstem evoked response

audi onetry. They are:

- 2K logon stimuli - 5times/sec.
- 2K logon stimuli - 20times/sec.
2 to 3nsecs - is the rise decay tine for tone pips.

2 - approaches to tynpanograminterpretation are:
- Coding system (Jerger, 1970)
- Descriptive analysis of tynpanograns

(Fel dman, 1975, 1976a)



2 - types of acoustic reflex measurenents are;
- Ipsilateral reflex neasurenent, and
- Contral ateral reflex neasurenent.

2m nutes - 50%of recovery takes place within 2m nutes after
adapt ati on.

2 - stimuli used in adaptation are:
- Adapting stimulus, and
- Conparing stinmulus.

2 - hypotheses to explain levelling of adaptation in Sinmnulta-
neous dichotic | oudness bal ance nmet hod are:
- Jerger's hypothesis, and
- Palva's hypot hesi s.

2 - ways of varying the stimulus in simnmultaneous dichotic
| oudness bal ance nmet hod of adaptation are:
- Fixed intensity steps, and
- Tracki ng net hod.

2 - ears (i.e., binaural hearing) are inmportant for masking
| evel difference. (In antiphasic condition,
better detection of signal and in honophasic
condi tion, poor detection of signal).

2 - Ears protecting devices can be classified into 2 types.
They are:
- Worn by the person (Earplug, Sem -inserts,

earnmuf fs, and hel nets)
- Encl osures (Person being put in enclosure).

2 - types of noise analyzers are:
- Constant band wi dth, and
- Const ant percentage narrow band (Jones, 1967).

3rd week - During the 3rd week of fetal life, auditory placode
is formed.



3rd week - During the 3rd week of fetal life, tubotynpanic

3 - germna

3 - parts of

recess i s forned.

| ayers are responsi bl e for the devel opnent of
i nner ear. They are:

Ect oderm

Mesoderm and

Endoder m

ear are:
External ear,

M ddl e ear, and
| nner ear.

3 - layers of Pars tensa in tynpani c nmenbrane are:

3 - Tynpanic

3 - ossicles

Epithelial |ayer,
Fi brous | ayer, and
Micosal | ayer.

cavity is divided into 3 portions. They are:

Epi t ynpanum
Mesot ynpanum and

Hypot ynpanum

which are present in the mddle ear are:
Mal | eus,

I ncus, and

St apes.

3 - ligaments are attached to the mall eus. They are:

3i$im- is the

Anterior |iganent,
Superior |iganment, and
Lateral |iganent.

si ze of the stapes.

24
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3 - branches of mddl e neningeal artery, supplied to the supe-
rior region of the mddle ear. They are:

- The superficial petrosal,
- Superior tynpanic arteries, and
- The ranus nutrica incudonal |l ei .

3 - types of mastoid are:
- Pneunati c,
- Sclerotic, and
- M xed.

3 - parts in bony labyrinth are:
- Vesti bul e,
- Semcircular canals, and
- Cochl ea.

3im - Oval wi ndow has a depth of 3mm

3 - semcircular canals are present in inner ear.

- Posterior,
- Superior, and
- Lateral.

3 - cochlear partition are:
- Scala vestibuli,
- Scal a nedi a, and
- Scal a tynpani .

They are:

3 - types of fluids are found in the cochlea. They are:

% - Perilynph,
- Endol ynph, and
- Cortilynph.

3 - rows of outer hair cells present in the organ of corti in

t he cochl ea.

3 - types of cells are present in stria vascularis.

- Marginal cells,
- Internediate cells, and
- Basal cells.

They ar e:
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3 - cranial nerves concerned with hearing are:
- 5th (Trigemnal),
- 7th (Facial), and
- 8th (Auditory)

3 - branches of internal auditory artery are:
- Vesti bul ar,
- Vesti bul ocochl ear, and
- Cochl ear.

3 - main primary cochl ear nuclei are:
- The ventral nucl eus,
- The posterior nucleus, and
- The dorsal nucleus, (often called as tubercul um
acusticum.

3 - main in vestibular nuclei are:
- Lateral (Deiter's)
- Superior ”“Bechterew s)
- Medial (schwal be's)

3 0or 4 m- is the dianeter of snmller cell bodies which are
present in acoustic nuclei.

3 - main pathways |eave the primary acoustic nuclei. They are:
- Dorsal stria (of Von nonakow)
- The internediate stria(of Held) } called as
- Trapezoi dbody. Acousticstria

3 - inherent characteristics of |Inpedance interact in a conpl ex
manner to determ ne the mobility of a mechanica
system They are:

- Mass,
- Resistance, and
- Stiffness.



3 - general classifications of hearing | osses are:

- conducti ve,
- sensorineural, and
- M xed.

3 - factors inportant for |ocalization are:
- Azimuth, (0°, 90°, 180%*),
- D stance,
- Hevation*

3 - Sound can be transmtted to the inner ear in 3 ways.
They are:

- By way of the ossicular chain, across the
mddl e ear fromthe vibrating tynpanic nenbrane
to the oval w ndow.

- Drectly across the mddl e ear, when waves fall
in the round wi ndow nmenbrane. This may occur
when there is a large perforation of the drum
head.

- By bone conduction, sound energy is taken up
and transmtted to the inner ear through the
bones of the skull.

3 - nodes of vibration in bone conduction are:
- Inertial,
- Conpression, and
- Osseo tynpanic.

3 - nodes of sound energy transformation in ear are:
- Air conducti on,
- Bone conducti on,
- Ti ssue conduct ed.

3 - There are 3 steps in hair cell transduction. They are:
- Mechani cal deflection of hairs,
- Transm ssion at the synapse,
- Setting up of discharge in the afferent nerve
fibres.
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3dB - is contributed by pinna for |ocalization of sounds.

3dB - Audi oneters should be in calibration within + 3dB from
125 to 4000Hz if it is new.

3%- is the maxi mumpermssible total harnonic distortion in
B/cvibrator, (except at 250 Hz) .

+3%- is the allowabl e tolerance for frequency froma fixed
frequency pure tone audi oneter.

3 - requirenents for neasurenent of hearing inpairnent for
speech are:
- Adequate test naterial s,
- Suitabl e equi prent and
- A baseline of speech thresholds for a group of
nornal |isteners.
(Hudgins et al., 1947).

3 - types of earcushions are:
- Supra aural,
- Grcumaural, and
- Conbi nation of above 2.

3 - synonyns for frequency filtering are:
- frequency selectivity,
- frequency anal ysis, and
- frequency resol ution.

3 - mgjor tone decay types (Onens, 1964) are:
- Type |
- Type |1
- Type |1
3 - electrods used in electroencephalic response audiotnetry are:
- Vertex el ectrode,

- Reference el ectrode,
- (round el ectrode.



3 -
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El ectrodes and recording sites used in el ectrocochl eo-

graphy fall into 3 categories. They are:

- Intranmeatal el ectrodes, and

of the ear canal .

3 - neasures obtained in |Inpedance audi onetry are:

- Tynpanogr am
- Static conpliance, and
- Acoustic reflex.

3 - features are described in descriptive anal ysis of

grams. They are:
- Pressure,
- Anmplitude, and
- Shape.

3 to 12dB - | ower sensation |evel

|ateral reflex than contral atera

Transt ynpani ¢ nmenbrane needl e el ect rodes,

Surface el ectrodes which are attached outside

t ynpano—

i s necessary to obtain ipsi-
refl ex threshol d.

(Mol ler, 1962).

3 - stages in adaptation neasurenent are:

- Preadapt ed bal ances,
- Adapt ed bal ances, and
- Post adapt ed bal ances

3 - models to explain masking |evel difference are:

- O nodel (or Vector nodel) by Jeffress
- Laterization nodel by Hafter

- Equalization - Cancell ation nodel by Durlach

(or Black - box nodel).

3 - types of earplugs are:
- Prenvol ded,
- Custom nade, and
- Formabl e.



3 - types of skeleton nolds are:

Ful | skel et on,

- 1/ 2 skel et on, and

3 - essential

3/4 skel et on.

controls and accessories in each hearing aid

are:
Vol une contr ol

Earnol d, and

"Tubing' in case of behind the ear hearing
aids, or 'cord - in case of body |evel

heari ng ai ds.

3 - types of classification of cords on the basis of -

| engt h-3ft, 2¥t, 2ft, |%t.
Configuration-V, Y, Single.
Plugs-angleflex I, angleflex II.

3 - markings on tone control are:

3 - additional

H (H gh frequency enphasis)
N (Normal response)
L (Low frequency enphasis)

electronic circuits avail abl e on nost body and
many ear-|level and eyegl ass nodel s are:

Tone control

Tel ecol |, and

Qutput limting control.

3 - types of ear level hearing aids are:

All in the ear,
Behi nd t he ear,
Eye gl ass.

30

3dB - In subjects with high frequency | oss (had an average sl ope
of about 20 dB per octave across the speech range)

3 dB better speech threshold is obtained with
cl osed nol ds conpared to open nol ds.



3%- is the difference in optinmal performance i n nonaura
Versus binaural listening for frequency dis-
crimnation.

3dB - inprovenent in threshold is obtained w th binaural
heari ng ai ds than nonaural hearing aids.

3 - procedures are there for the selection of binaural aids.
They are:
- Based on discrimnation tests,
- Localization testing, and
- Split-band techni que.
3 - interaural differences occur in binaural hearing. They are:

- Time or phase differences,
- Intensity differences, and
- Spectral differences.

3 - The electroacoustic characteristics of a hearing aid can
be graphically represented through 3 curves.
They are:
- @Gin Versus frequency curve,
- SPL 90 Versus frequency curve, and
- Internodul ati on Versus frequency curve.

3 - types of hearing aids on the basis of Gain according to
| SI are:
- Strong gain,
- Medi an gain, and
- Low gai n.
3 - types of hearing aids on the basis of gain are:

- MIld gain,
- Moderate gain, and
- H gher gain.

31
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different nethods of carrying out hearing aid trials are:
- Prescriptive procedure,
- Sel ective procedure, and
- Conbi ned.

types of m crophones based on polarity are:
- Unidirectional
- Bidirectional, and
- Omidirectional.

types of m crophones used in different nodern hearing aids,

ei t her
- Magnetic, or
- Ceramc, or
- Hectret.

basi c types of m crophones used i n noi se neasurenents are:
- Piezoelectric mc,
- Dynamc mc, and
- Condenser m c.

maj or types of mcrophone that are currently avail abl e are:
- Pressure m crophone,
- Velocity or pressure gradi ent m crophone, and
- Mcrophones that are the conbi nati on of the above

2 cl asses.

met hods used to neasure speech intelligibility in the
presence of noi se are:
- Articul ation index,
- Speech interference | evel, and
- Preferred speech interference |evel.

frequency wei ghting networks are present in general purpose
sound | evel neters. They are:
- A
- B, and
- C



4t h

4t h
4t h

4t h

different types of Sound | evel dosineters are:
- Stationary noi se dosi neter,
- Earborne dosineter, and
- Pocket size personal noi se dosineter.

paraneters neasured in G aphic |evel recorder are:
- Frequency Versus Intensity,
- Intensity Versus Tine,
- Directional.

- During the 4th week of fetal life, auditory vesicle
I s forned.
- During the 4th week of fetal |life, the pinna devel ops.
to 5th - During 4th to 5th week of fetal life, primary
tynpani ¢ nenbrane is present.

- During the 4th week of fetal life, vestibulo cochlear
division is forned.

guadrants of the tynpani c nenbrane are:
- Posterior superior,
- Anterior superior,
- Posterior inferior,

Anterior inferior.

sections of the auditory (eustachian) tube are:
- The osseous

The carti | agi nous,

- The nmenbranous portion, and

The i st hnus.

mai n vestibul ar nuclei are:
- The superior (also known as the angul ar or
Becht erew) nucl eus.
The lateral (MNucleus of Deiter),
- The nmedial (MNucleus triangularis of schwal be)
- The descending (Spinal vestibular).

33



4 - Only 4 parts of the ear are accessible to visual inspec-
tion. They are:
- Auricle,
- External auditory neatus,
- Tynpani ¢ nenbrane, and
- Eustachi an tube.

4.5mn - shift in the points of maxi mum stimulation is observed
for a change of an octave (doubling) in the
sound frequency in the human cochl ea.

4 to 10 Hz - Geater sensitivity to vibration occurs in this
frequency range.

4 - octaves is the range in fenal e human voi ce whil e singi ng.

4c.c - of air enclosed in the nmeatus and in the first recess
of the auricle.
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4 - common tuning fork tests for the assessnent of hearing acuity

are:
R nne test,
Weber test,
Bing test, and
Schwabach test.

4dB SL - tone is presented in Denes and Naunton's ('50) DLI
test.

4 - categories in interpreting ABLB results are:
- No recruitnent,
- Partial recruitment,
- Conplete recruitnent, and
- Decruitment (abnormally slow | oudness growt h).

4 - distinct types of |oudness growh in ABLB nethod are;
Asynptoti c,

Straight Iine,

Del ayed, and

Del ayed asynptoti c.

(Harris, Haines and Myers 1952).



4 - type of classification systemto indicate increasing

anmounts and rates of tone decay used by
Moral es, Garcia and Hood (1972)are
Type-1,

Type- |
Type-111,

Type-1V.

4 - types of tracings based on the criterion of reduced

4 - types of

4nsecs -

tracking anplitude in Bekesy audionetry are:

35

(Lundborg, 1952).

Type-1seen in normal hearing and in mddle
ear | esions,

Type-11 seen in cochl ear pat hol ogy,

Type-111 seen in retrocochl ear pathol ogy,
Type-1V seen in retrocochl ear pathol ogy.

el ectroencephal i ¢ responses are:
Early response,

M ddl e response,

Lat e response,

Very | ate response.

response audionetry. It ranges upto 8nsecs.

Is the latency of early response in el ectroencephalic

4 - features of the evoked response nust be considered, while

interpreting el ectrocochl eograph findi ngs.
are:

- Response threshol d,
- Response wave form
- Rate of change of the response anplitude, and
- Rate of change of the response | atency.

They
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4 - An auditory evoked potential audioneter nust acconplish
four things. It nust:
- generate an acoustic stimul us,
- anplify the very snall electrical signal from
the patient,
- nunerically process the signal fromthe patient
to obtain the averaged wavef orm and
- display and/or plot the averaged waveform

4c.c. or 5.0c.c - isthe G volune in an adult patient if the
tynpani ¢ nenbrane is not intact (due to perfora-
tionor if the ventilating tube is not intact).

Adm nutes - The adapting stimulus is presented continuously
for 4 mnutes in adapting ear after preadapted
bal ances, in del ayed | oudness bal ance et hod.

4 mnutes - The tone is presented continuously for 4mnutes to
the adapting ear for adaptation only once in
singl e SDLB. (Studebaker,and Stocki nger)

4 - There are 4 nethods of adaptation dependi ng upon the
nmet hodol ogy used according to Ward. They are:
Monaural concomtant. Eg., TDT.

Monaur al Residual, Eg., TTS study.

Bi naural concomtant. Eg., SDLB.

Bi naural Residual, Eg., ABLB.

dmnutes - is the maximumrecovery time after adaptation of
the ear. It ranges upto 5m nutes.

4dB - Masking level differences(M.D for speech intelligibility
threshol ds is about 4dB for nonosyl | abi c words.
Wien both signal and noise are in phase at the 2
ears, MLDis greater. (Carhart et al., 1967).
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4% is the incidence of hearing |oss in Von Recklinghausen's
syndr one.

SN
1

different types of customnol ds are:
- Reqgul ar nol ds,
- Skel eton nol ds,
- Shell nol ds,
- Canal nol ds.

SN
1

basi ¢ conponents in every hearing aids are:
M cr ophone,

- Amlifier,

Recei ver, and

Power supply (Battery)

D

types of classroomanplification systens are:
- Hard wire system
- Induction loop system
- Frequency nodul ati on system
- Modul ar and nobil e group hearing aid system

nmet hods of hearing aidtrial under selective procedure are:
- Carhart's net hod,
- Jerger and Haye's net hod,
- Zerlin's paired conparison procedure, and
- Jeffer's paired quality judgenent.

SN
1

4 - basic considerations during the preselection of hearing aids
i n children include:

the type of instrunent,

t he frequency response,

t he arrangenent of wearable anplification, and

t he maxi mum power out put .

4inches - is the optinal distance between the m crophone and
the teacher's lips to inprove SN ratio, in class-
roomauditory training system It ranges upto
Si nches.
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4 - factors are responsi ble for non candi dates of binaural

anplification. They are:

Asymmetrical | osses,

Degradation effect (cochlear pathol ogy),

Fusi on probl ens (8th nerve pathol ogy and central
audi tory di sorders), and

D pl acusi s.

4dB - SPL (Sound pressure |level) developed in a 2w sl ocki

D

D

coupl er is about 4dB higher than in 2c.c. coupler
for frequenci es upto 800Hz.

types of ear protecting devices based on the node of wear -

ing are:
Ear pl ugs,

Sem inserts,
Ear nmuffs and
Hel net s.

types of m crophones belong to the pressure type are:

Car bon m crophone,

— Condenser m crophone,

N

N

Dynam ¢ m cr ophone, and
Pi ezoel ectri c m crophone.

types of m crophones depending on their size (i.e., with

respect to dianmeter) are:
1 inch

Y i nch

Y4 i nch

/8 inch.

types of SLMs according to | EC standard are:

o

1
2
3
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Wi ghting networks in precision sound | evel neter are:

- B,
- G
- D.

types of sound |level neter according to ANSI 1971, are:
- Precision SLM
- SLMw th octave filter set,
- SLMwith its output termnals, and
- I npul ses precision SLM

5months - At the end of 5 nonths of fetal |ife, inner ear

5t h

reaches adult size.
nonth - *ghe i nception of hearing starts at 5th fetal nonth.

Tenporal bone is divided into 5 parts. They are:
- Sguanous portion,

Mast oi d porti on,
Pet rous porti on,
- Tynpani c portion, and
Styloid process
maj or parts in the mddle ear are:
- Cavity and nastoid air space,
- Tynpani ¢ nenbr ane,
- Auditory ossicles,
- Mddl e ear nuscles, and
Eust achi an t ube.

maj or suspensory liganents in the mddle ear cavity hold t he
entire ossicular chair. They are:
- Anterior mnalleolar |iganment,
- Posterior nalleolar I|iganent,
- Lateral nalleolar |iganent,
- Anterior incudal |iganent,
- Posterior incuded |iganent.
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5mm- is the length of short process of the incus (Qattke, T.J)
5th - Stapedius nuscle is innervated by the 5th cranial nerve.
5mm-is the axial height of the cochl ea.

5nEg/litre - is the sodiumconcentration in the endol ynph.

5dB - At high frequency ranges, 5dB,inprovenent in |ocalization
I S seen because of contribution of head.

5dB - Hearing level dial graduated in 5dB steps in nost of the
audi onet ers.

5dB - inprovenent in bone conduction threshold is seen when ear
I's occluded. It ranges upto 25 dB.

5dB - Audioneters should be in calibration within 5dB at 6000Hz

and 8000Hz, as long as audioneters are used.

5dB - is the value for central nmasking at all frequencies in
conventional audioneters. It ranges upto 10 dB.

5dB - Threshold shift as a result of central masking does not
exceed about 5dB (2w sl ocki, 1953). Liden et al.,
1959 say it as 15 dB.

5dB - The carhart notch introduces an artifact of 5dB i n Bone
conduction threshold at 500Hz and 4000Hz.

5dB - inprovenent in bone conduction threshold is observed in
post operative otosclerotic patients at 500Hz and
4000Hz.

5dB - increnents are used first in SISI test, as practice events.

5secs - Iis the interval between the successive increnments in
SISl test.

5dB - increnents are nade in the level of the signal, wthout
interrupting, until the subject responds continu-
ously for 60 sec in Carhart's tone decay test.



5dB- In Carhart's tone decay test, the test is admnistered
5dB bel ow t he established threshol d.

5dB - increnments at successive levels the test shoul d be
repeated, until an intensity is reached which
produces a sensation of tone "indefinitely" in
Hood TDT.

5dB SL - tone is presented in Schubert tone decay test, until
t he t one di sappears.

5dB- SL - tone is presented in Hood TDT, until the tone is
I naudi bl e.

5dB or less - threshold difference between 500 and 20nsecs
tones is seen wWith cochl ear invol venent, either
with or without a conductive conponent.

5to 10 clicks or tone pips/sec - is the rate of presentation
of the acoustic signals used in el ectrocochl eo-
gr aphy.

5dB - I n del ayed | oudness bal ance net hod of adaptati on, 5dB

adapt ati on was observed when 50dB adapting stimlu

was used (studebaker and St ocki nged

5 - sound test given by Ling. 5 sounds are:
- [al,
-lil,
-lul,
- /s/, and
-/ /. which is used in screening.

41

5 - essential steps to consider when procuring a hearing aid fo

a young child are:

- (ol ogi c managenent,

- Audi ol ogi ¢ eval uati on,

- Preselection of hearing aids to be used for the
clinical evaluation

- Actual hearing aid selection, and

- Hearing aid recheck.



5 - nethods of hearing aid trial under Prescriptive procedure

are:
Mrroring the audi ogram

Equal | oudness procedure,

Most confortable | evel for speech,

Severe hi gh frequency or skislope hearing | oss,
Bi section of dynam c range.

5 - mcrophone characteristics which are necessary for the

pur pose of noi se neasurenents are:
Sensitivity,

Variation of response with frequency and the
anbi ent condi tions,

D rectional properties,

Nonl i near distortion, and

| npedance.

5 - instrunments used for noise neasurenent and anal ysis are

5dB -

rule i s

grouped under :
Tr ansducer ,
signal conditioner,
Dat a storage,
signal processor, and
D spl ay.
(Crockshire, 1972)

gi ven by Cccupational Safety and Health Act (i.e.
If the intensity of noise is increased 5dB, then
t he permssible duration nust be reduced by ¥240)

6th - During the 6th week of fetal life, 6 hillocks are present

which is responsi ble for the devel opnent of pinna.

472



43

6th - During the 6th week of fetal life, utricle and saccule
are present, and the semcircular canal s begin
t o devel op.

6 - walls inthe mddl e ear are:
- Lateral wall,
- Medial wall,
- Anterior wall,
- Posterior wall,
- Roof, and
- Fl oor.

6mm- is the length of the Incus.
6rmm- is the length of the Stapedi us nuscle.

6 to 8 - Near the base of the cochl ea, each hair cell receives
6 to 8 termnals and hear the apex, rather fewer,

GM - Is the dianeter of each outer hair cell at its base.
Range upto 7tAm

6c.c. - of air is enclosed between earphone and the tynpanic
menbr ane.
6c.c. - couplers are used in calibrating audi oneter earphones.

6nonths - During first 6nonths after birth, assessnent of hearing
Is generally qualitative.

6dB - Mnimumaudible field (hearing in free field) is on average
about 6dB nore sensitive than m ni mrum audi bl e
pressure (hearing under earphones).

6%- is the naxi mumpermssible total harnonic distortion, for
bone conduction vibrator. Ranges upto 12%at
250Hz.

6%- is the incidence of sex-linked hearing | oss. Range upto
8%
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6nonths - The life of the hearing aid cord i s about 6nonths
when handl ed careful ly.

6 - subjective advantages of binaural hearing aids are:
- superior to one aid,
- easier to listen,
- easier to use,
- better spatial orientation,
- better overall hearing, and
- require less gain and volunme setting.

6dB - The difference in confortabl e | evel between the ears,
shouldbe within 6dB for the client to be a
candi date for binaural hearing aids.

6dB - The difference in unconfortable |level of the 2 ears
should be within 6dB+ |If difference is greater
than 6dB, signal is lateralized to the ear with
t he hi gher unconfortable | evel, when the hearing
aid selected with a higher SSPL has been fitted.

6dB - overall reduction in the intensity of speech is caused
by t he head- shadow.

6 - parts of sound |evel neter are:

M cr ophone,

| nput anplifier,

Vi ghting networks (A B, O
Qut put anplifier,

I ndi cating neter, and

- Power supply.

7th - During the 7th week of fetal life, one coil is present in
t he cochlea, utricle and aaccul e get the otolith.
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7th - The ventilating function of the eustachian tube is better
at 7th year

7th - The Stapedius nuscle is innervated by 7th cranial nerve.
7/mm- is the length of the nastoid from side to side.

7 - peaks are observed in early response or Brainstem response.
They are:
- 1st peak originates from Cochl ear nerve,
- 2nd peak originates from Cochl ear nucl eus,
- 3rd peak originates from Superior olivary nucl eus,
- 4th peak originates from Lateral |am niscus.
- bth peak originates fromlInferior colliculus,
- 6th peak originates from Medi an geni cul ate body,
- 7th peak originates fromAuditory radiations.

7/mnutes - In noving phantom net hod of adaptation (given by
Wight?, adapting stinulus is presented to the
adapting ear continuously for 7m nutes.

7mnutes - In asynptotic localization (given by Wi ght), €he
adapting ear is adapted for 7 m nutes continuously

7dB - is the Masking level difference for speech intelligibility
threshol ds (for spondees). \When both signal and
noi se are in phase, it is greater, (Carhart et al.
1967).

7 - nost inportant points for high risk are:
- Fam |ial deafness,
- Rubella during pregnancy,
- Birth weight 1500gss or |ess,
- Congenital malformations: external ear? cleft |ip
and/ or pal ateynultiple anomali es.
- Apnea and cyanosis (APGAR score 1 to 4)
- Hyperbilirubinema: 20ng/100m and over,
- Severe infections (neonatal).
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8th - During the 8th week of fetal life, primary neatus is

8 - different

formed; Incus and nalleus are present in the
formof cartilage, tower half of the tynpanic
cavity is also forned

Fluid in the vestibul e and cochl ea are connect ed
by neans of ductus reuniens.

types of supporting cells in the organ of corti
are:

| nner border cells,

Pillar cells, inner and outer (rods or corti),
Deiter cells,

A audi us cells,

Boett cher cell s,

I nner phal yngeal cells,

Hensen cel l's, and

Sul cus cel |l s.

8 - notes of a nusical scale is an octave.

8nsecs - is the latency of m ddl e response

in el ectroencephalic
response audi onetry. Ranges upto 50nsecs.

8%- speech discrimnation between the two ears shoul d not vary

8 - factors with a possible effect on binaural

by nore than 8% for the client to be a candi date
for binaural hearing aids.

hearing ai d candi
dacy are:

degree of hearing inpairnent,

patterns of hearing inpairnent,
mninmumstinmulation in terns of speech intensity
required for an ear to contribute to binaural
heati ng or speech,

cause of deaf ness,

previ ous experience w th binaural hearing aids,
speech audi onetry neasurenents,

di pl acusi s,

reverberation.



9th - During the 9th week of fetal life, 3 tissue layers at the
tynpani ¢ nenbrane are present (3 layers are epithe-
l'ial, fibrous and nucosal | ayers).

9th - During the 9th week of fetal life, tynpanic ring is formed
as a nenbranous bone.

9yrs - External auditory neatus reaches adult size around 9yrs.
9mm- is the length of mastoid fromtop to bottom
9mm - is the base wdth of the cochl ea.

9d3 - In del ayed | oudness bal ance net hod of adaptation, 9dB
adapt ati on was observed when 80 dB adapting stimulus
was used. (Studebaker and Stocki nger)

10 mm- is the height of the tynpanic nenbrane.

10mm- is the dianeter of the tynpanic antrum

|Oneg/litre - is the potassiumconcentration in the perilynph
10%- of the tectorial nmenbrane contains gel |ike substance.

|Oum- is the dianeter of each inner hair cell at the w dest
point. (Smth, 1968).

| 0 nsecs - is the latency of stapedi us nuscle in response to
acoustic stimulus.

10 to 20/sec - is the spontaneous discharge rate of sensory fibres
of cristae or maculae in resting state.

10 to 40mllionths of an inch - is the average deflection of the
human ear drumfor sounds of different Intensities.

| dynes/sq cm- is the sound pressure for a shout (i.e. speaking
shoutly).
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|Omnutes - is thewarmup tine for audioneter. Ranges upto
15m nut es.

| OOhns - is the inpedance val ue for TDH 39 ear phone.

| 0dB or nore - |If the bone conduction vibrator is displaced
away fromthe mastoid process, there will be
changes in bone conduction threshold by | QB
or nore (Bekesy, 1932).

| &dB - inprovenent in bone conduction threshold at |Q00Hz is
observed in postoperative otoscl erotic patients.

10%- is the incidence of hearing Ices in netabolic abnornalities.

10dB - The carhart notch introduces an artifact of |GB in B/ C
threshold at | O0OOHz.

10% watts/sq cm- is the unit of acoustical intensity.

| B SL - is used by Jerger (1953) in his DLI test.

10 to 15dB - is mld tone decay indicating cochlear pathol ogy.
(Rosenberg, 1969)

| Ohsecs - is the rise decay tinme in brief toneaudi onetry.

| &dB - threshold difference for the tones of duration 500 and
20nsecs is seen with nornmal hearing, conductive
hearing | oss, or nerve VII1 dysfunction.

| Orsecs - rise - fall tinme is sufficient to avoid contam nation
of threshold results by switching artifacts in
Brief tone audionetry.

10 to 20dB - If the difference in reflex threshold for pure tones
and broad band noise is 10 to 20 dB, then mld
to noderate hearing | oss can be suspected (SPAR
test given by Jerger et al., 1974).
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| B - If the difference in reflex threshold for puretones and
broad band noise is less than | B, then severe
sensorineural hearing |oss can be suspected. (SPAR
test given by Jerger et al., 1974).

10 - equi pnent necessary for el ectroacoustic neasurenents of
heari ng.
- M crophone,
- Hearing aid,
- Condenser m crophone,
- Hearing aid test box,
- Loud speaker,
- Measuring anplifier
- Beat frequency oscillator,
- 2.C.C coupl er,
- Dstortion factor neter, and
- Gaphic level recorder.

| B - M ninmum sensation level of |QdBis required, in order for
an inpaired ear to participate in |ocalization
(accordi ng to Marki des).

| Gsecs - The dosineter accumul ate a wei ghted sound energy over
durations of | Csecs.

11 - During the 11th week of fetal life, 2%coils of the cochlea
I's present and 8th nerve attaches to the cochl ear

duct .

11 - increnments are used in screening SISl test.

12th - During the 12th week of fetal life, sensory cells of the
cochlea are fornmed; ossification of the otic capsule

t akes pl ace.
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12mm- is the length of the osseous portion of the eustachian
tube. Ranges upto 14mm

12nm- is the length of the tensor tynpani nuscle during nornma
condi tions.

1l4mgns —i s the nmass of the tynpani c nenbrane.
14nmm- is the length of nmastoid fromfront to back.

l4nsecs - is the latency for contraction of nuscle to sudden
onset of a tone. Ranges upto l6nsecs.

14%- \When poorer ear is taken as reference ear and t he nor nal
ear as variable ear (Jerger's criteria), 14%
of neural |esions showed conpl ete recruitnent
I n ABLB t echni que.

14dB - adaptati on was observed when an adapting stinulus of
50dB was used in single SDLB net hod of adapt a-
tion (studebaker and Stocki nger).

15th - During the 15th week of fetal life, tynpanic ring gets
ossi fi ed.

15th to 16th - During the 15th to 16th week of fetal life, nalleus
and i ncus begins to ossify.

15th -During the 15th week of fetal life, stapes is present in
the formof cartil age

15° - Ls the angle at which pinna is attached to the side of
t he head.

15mMm - is the height of the mddle ear cavity.
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15 to 16dB - increase in sound pressure level at the drum
menbr ane, due to resonance and head effects.

15dB - sound pressure gain by the tynpanic nmenbrane is seen
at 2.5KHz. Ranges upto 20dB. Because 2.5KHz
I's the resonance of the external auditory
neat us near the tynpani ¢ nenbrane.
(Wever and Ross, 1946).

15dB - is the occlusion effect at | OOCHz.

15dB - is the interaural attenuation in B/C at 2000Hz and
4000Hz.

15dB or nore - threshold variation is seen clinically as a
result of poor earphone pl acenent.

15dB - inprovenent in bone conduction threshold at 2000Hz is
observed, In postoperative otosclerotic patients.

15 to 30 dB - Audionetric air - boBne gaps fromcol | apsed
canal s ranges from15 to 30 dB for the speech
frequencies (Ventry et al., 1961).

15feet - is the interior wdth of an echo chanber.

15dB - The carhart notch introduces an artifact of 15 dBin B/ 6
t hreshol ds at 2KHz.

15dB or nore - is the threshold difference between 500 and 20nsec
tone durations, seen with tenporal |obe dysfunction
or pseudohypacusi s.

15dB - Threshold shift as a result of central masking is about
15dB. (Liden et al., 1959). 2w slocki, 1953
says it as 5dB.

15dB SL - tone is used by Jerger, in nodification of the
Luscher-2w sl ocki's DLI test.
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15dB - If the tone decay is nore than 15dB i n Rosenberg' s TDT,
then conpl ete TDT shoul d be adm ni st ered.

15 - There are 15 factors which affect tenporary threshold
shift internally. They are:
- Interactive effects,
- Hearing |evel,
- Mibration,
- Residual effects,
- Mitamn A deficiency,
- xygen content,
- Drugs,
- Consci ousness,
- Sex,
- Ear difference,
- Age,
- Central factors,
- Col our of eyes,
- Articulation, and
Bi naural Vs Mbonaur al

15secs - is the duration of conparative stimulus in original
SDLB et hod of adapt ati on. ( Hood; 1950) .

15secs - is the duration of adapting stinulus before preadapt a-
tioninoriginal SDLB et hod of adaptati on. (Hood, 1950)

15dB - is the dimnisned sensitivity during sustained threshold
stimulation. (Hallpike et al., 1951).

15dB - If the difference between 2 ears is |less than |15dB for
puretones in sensori neural hearing | oss cases,
then they are considered as candi dates for binaura
Hearing aids (i.e., symretrical SNl oss patients).

15dB - If the difference between 2 ears is nore than 15dB, then
bi naural anplification nay adversely affect the
functioning of the better ear.



16 to 32Hz - Frequencies between this range are called the
first octave.

16dB - adapt ati on was observed, when an adapting stinulus of
80dB was used in single SDLB net hod of adapt a-
tion (studebaker and St ocki nger).

17mm- is the length of the eustachian tube at birth. Ranges
upto 18mm

17dB - Sound pressure |evel devel oped in Zw sl ocki coupler is

about 17dB higher than in a 2c.c. coupler at 8KHz.

18th - During the 18th week of fetal life, stapes begins to
ossi fy.

18mm- is the length of the cartil agi nous portion of the eusta-
chian tube. Ranges upto 24 nm
18feet - is the interior length of an echo chanber.

18 i ncnes - separation shoul d be t here between the recei ver and
t he m crophone, in case of a body |evel hearing
aid for better feedback.

20th - During the 20th week of fetal life, auricle acquires
adult configuration,but continuous to grow unti l
age 9.

20th - During the 20th week of fetal life, maturation of inner
ear takes place inner ear reaches adult size.

20 - Each inner hair cell receives about 20 afferent fi bres.

53
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-20 to -80nvolts - The intracellular potentials within the
cochlea are -20 to -80mllivolts, with respect
to the perilynph within the scala tynpani.

20 to 20,000Hz - is the frequency range of human heari ng.

20 to 20,000Hz - Between this range, cochlea is sensitive
to pressure variations.

20nsecs - Relative refractory period of neurons in the cochl ea
ranges from0.5 to 20nsecs.

20MPascals - is the reference for comnon sound neasur enment s*

20dB - According to ANSI, 1969, the sound pressure |evel for
speech audionetric zero is 20dB.

20dB - is the difference between bone conduction threshol ds
obtai ned by forehead and nmastoi d pl acenents in
normal s, at 2000Hz.

20Hz - Infra sound is arbitrarily defined as | ow frequency non
audi bl e sound and nornal | y enconpasses all fre-
guenci es bel ow 20Hz.

20dB - hearing is restored through fenestrati on operation.
Ranges upt o 30dB.

20 to 30dB - inprovenment in hearing is seen by admnistration of
thyroi d nedi cation, wth hypothyroid patient at
nost of the frequencies, (presenting pure 'inner
ear', mxed and otosclerotic hearing | 0ss).

20 - Totally 20, 1dBincrenments are used in original SISl test
(Jerger, 1959).

20dB SL - tone is presented inoriginal SISI test (Jerger, 1959).
20dB - successive intervals at which ABLB test i s adm ni stered.

20dB SL - at which TDT (dsen and Nof fsinger, 1974) is admnistered
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20secs - is the rest period between stinulus presentations
in TDT (Onen, 1964).

20 to 25dB - is noderate tone decay indicating cochlear patho-
| ogy (Rosenberg, 1969).

20nsecs - Geater intensity of tone is required to get threshold
response for 20nsecs duration 6f tone in Bekesy
audi onet er.

20dB - reduction in sound transmssion as a function of the
acoustic reflex. It ranges upto 30dB at | ow
f requenci es.

20 to 30dB - is the difference in reflex thresholds for puretones
and broad band noise in normals (SPAR test given
by Jerger at al., 1964).

+20dB - signal to noise ratio is required for hearing inpaired
listeners to reach maximumintelligibility in class-
roomauditory training system |t ranges upto
+30dB.

20dB - is the threshold variation between insert receivers and
ear phones, (i.e.,20 dBgain wll be observed using
I nsert receivers than ear phones).

21st - During the 21st week of fetal life, 3 layers of tynpanic
nmenbr ane are exposed by disintegration of neatal
pl ug.

22 - is the area nunber of auditory reception in the brain,
(according to Broadnan)

22dB SPL - Speech audionetric zero was established at 22dB SPL
for 2 reasons:
- the average of levels reported froml aboratory
studi es of nornmal hearing subjects.



- the assunption was nade that the threshold of
intelligibility for spondee words should be
about 6dB hi gher than the normal threshold
hearing | evel for | QOOHz.

22dB - adapt ati on was observed when an adapting stinmulus of
50dB was used, in Repeated SDLB net hod of
adapt ati on (Studebaker and stocki nger).

23rd - During the 23rd day of fetal life, auditory pit is fornma
23mgns - is the weight of the malleus. |t ranges upto 27ngns.

25mm- is the length of the external auditory neatus in adults.
25mgns - is the weight of the Incus. It ranges upto 32ngmns.
25mrs - is the length of the tensor tynpani c nuscl e.

254 m- is the length of each outer hair cell in the basal turn
while45pumis the length of each outer hair Bel
in the apical turn.

25nmsecs - is the latency of the stapedial reflex - "dead" tine
bet ween t he onset of stinulus and onset of mnuscle
contraction. |t ranges upto 160nsecs.

25nmsecs - is the rise-decay tinme for tone bursts.

25nsecs - is the optinmal rise tine in average evoked response
audionetry. It ranges upto 30nsecs.

+25M H0 - is the normal pressure in the mddle ear

+25mm H,0 - is the naximumflow setting in normal ears, Wen
measuring through manual tynpanometry.
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+25mMm Ho - | f the tynpanogram peak devi ates beyond this range,
eust achi an tube nal function is indicated.

25dB - If the hearing loss is within 25dB, then the person does
not require hearing aid.

26dB - The 'low fence' is an average hearing |evel through the
speech frequenci es. (AAQD net hod)
O to 26dBis the nornmal hearing limts.

26%- of sound intensity nmust be increased, in order for the
ear to register a change in the | oudness sensa-
tion produced.

26dB - adaptati on vwets observed when an adapting stinulus of
80dB was used in Repeated SDLB net hod of adapt a-
tion (studebaker and S ockinger),

26 to 40dB - If the hearing loss is between 26 to 40dB, the
person can use the hearing aid whenever necessary.

28 - increnents areused inoriginal SISI test (Jerger, 1959).

29 usec - If a source of sound is to one side of the head, the
sound reaches the farther ear about 29 psec | ater.

30th - During the 30th week of fetal life, pneunatization of
t ynpanum occur s.
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30ms - is the length of the spiral cochl ear tube.

30° - Lateral semicircular canal makes a 30° angle with the
hori zontal plane.

30dB - loss in energy results, when sound travels fromair
to fluid media directly (i.e., from externa
to inner ear directly).

30 to 40dB - loss results with the perforation of the drum
along with interrupted ossicul ar chain.

30dB SL - above which the test should be termnated in Carhart':
TDT.

30dB or nore - is marked tone decay, indicating retrocochl ear
pat hol ogy. (Rosenberg, 1969).

30dB - The difference between SPL of fundanental frequency and
har noni cs should be atl| east 30dB.

30 to 50nmsecs - is the duration of tone bursts.

30dB - error in threshold results because of sidebands in Brief
tone audi onetry.

32nd - During the 32nd week of fetal life, malleus and incus
are conpl etely devel oped.

32mm - is the length of the basilar nenbrane.

32 to 512Hz - Frequencies between this range are referred to as
the 2nd, 3rd, 4th and 5th octaves.

33 - If social adequacy index is 33 or below, the patient is
considered to have excessive difficulty in comu-
ni cati on (conversation).
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34th - During the 34th week of fetal life, mastoid air cells
devel ops.

34th to 35th - During the 34th to 35th week of fetal life,
epi tynpanum i s pneumati zed.

35° - is the angle at which the eustachian tube is situated
wth respect to the horizontal plane.

354y m- is the length of each inner hair cell.

35mm - is the length of the cochlear channels.

35ng/ 100m - is the concentration of protein in cerebrospinal
fluid.

37mm - is the length of the eustachian tube in adults.

40° - is the angle at which the tynpanic nenbrane is situated,

wth respect to the lower wall of the externa
audi tory neatus.

40dB - is the interaural attenuation for airconducted signal.

40dB - Speech discrimnation scores are got at a |evel of 40dB
above the subject's speech reception threshol d.

40dB HL - For puretones, the bone conduction output calibration
measurenents are done at 40dBHL.

40 or 50dB - interaural attenuation is provided by the mass
of the head for air conduction nmeasurenents, when
ear phones encased in supra-aural cusions are used.
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40dB - In air conduction testing, the non-test-ear should
be nmasked whenever the signal presented to the
test ear exceeds bone conduction sensitivity
in the non-test-ear by nore than 40dB.

40dB - loss is resulted by retraction of the tynpani c nenbrane.

40dB SL - tone is presented in Luscher and Zw sl ock' s (1949)
DLl test.

40dB SL - tone is used by Jerger (1953) in DLI test, simlar
to Denes and Naunton's DLI test.

40 to 60%- scores observed with cochl ear disorders at | OOCHz,
which is questionable in SISl test (Jerger, 1973).

40secs - rest is given between presentati ons of adapting
stimul us before adaptation, in SDLB nethod of
adapt ati on.

40dB - 'A wei ghted network of SLM approxi mates t he 30dB phon
cont our .

40 - The | oudness of a tone of 40dB at 1O00H is said to be
40 phoney. | sone=40phon”é&

40PNdB=l noy, PNdB and noys are noi Si hess nmeasur es.

40PNdB- is noi si ness experienced, when a 40 dB SPL narrow band
noi se centering at 1KHz is presented. (40SNdB=I noy)

41 - is the nunber of prinmary auditory reception area in the
brai n (Broadmann's cl assification).

41 to 55dB - If the hearing loss is between 41 to 55dB, the
person has to use the hearing aid continuously,
and may not benefit fromhearing aid in noisy
envi ronnent.
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42 - is the nunber of secondary auditory associ ation area
I n the brain.

42ohns - is the inpedance of air.

44dB SL - tone is presented in Denes and Naunton's (1950)

DLl test.
45um- is the length of each outer hair cell in apical turn
while the length of each outer hair cell in

t he basal turn is approxinmately 25um

45° - is the angle at which the auditory (eustachian) tube is
situated, with respect to the sagital plane.

45 - line between ordinate (better ear tone) and absci ssa
(poorer ear tone) represents equal |oudness
grow h for two normal ears.

45%- of the genetic hearing | oss is associated with renal
di sease in fenal es.

45° - According to Geen's nodified TDT, the hand shoul d be
kept at 45° to the armrest, if the stinulus
| oses tonality but remains audible.

45° - In the evaluation of CROS - type hearing aids, |oudspeaker
is located at an aximuth of 45° frommdline of
t he subject's head.

45° - For tones between 1500 and 2000Hz, the m ni num audi bl e
angle is 45* for auditory |ocalization, (refer
| °al so).
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50ngns - is the physical nass of the ossicles (when they are
functioning in physical terns).

50 - hairs are present on each inner hair cell.

50dB - maxi numhearing |evel in bone conduction is avail able,
I n noat of the pure tone audioneters.

50% of tone detection by the patient at particular intensity
Is the patient's threshol d.

50 to 60dB HTL - Fal se air conduction thresholds at the 50 to
60 dB HTL can be obtained in a "dead" ear, when
there is a conductive |oss of equal severity in
the better ear.

50%- The threshold of intelligibility is the level (in dB) at
which the listener is able to identify approxi-
mately 50%of spondai c wor ds.

50nsecs - is the on-off tine of the signal in SISl test.

50%- At 50%duty cycle with a period of Isec, the tones alter-
nate i n ABLB techni que. (Jerger, 1962).
Duty cycle: The duty cycle of a device which nornally
runs in an intermttent node (alternately on and
off) refers tothe tine the device is operative as
conpared to the idle tine. Duty cycle is generally
expressed as a percentage. For exanple, a 50%
duty cycle refers to an equal proportion of on and
of f peri ods.

50nsecs - is the rise and decay tines in ABLB techni que.

50nsecs - is the latency of |ate response in electroencephalic
response audionetry. Ranges upto 300nsecs.

50%- of recovery takes place within 2mnutes after adaptati on.

50%- Relatively little gain is available, once the volune contro
of an hearing aid is beyond 50%o0f its total range,
with nore distortion. (Hasten and Lotterman, 1969)
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50%- If there is abnornal decay of greater than 50%anplitude
to | QB reflex sensation level stimulus wthin
| Gsecs (for pure tones | QO0H and bel ow), then
VI11 nerve pathol ogy can be suspect ed.

050feet - is the maxinumlength of cable that may be used wth
a crystal m crophone.

50dB - is the threshold of octave nasking in nornals.

50dB - If threshold of octave nasking is | ess than 50dB, then
t he subject is susceptible to noise induced hear -
ing |oss.

50dB - is the threshold of nonlinearity in aural harnonics test-
gi ven by Law ence and Bl anchard.

50dB - If threshold of nonlinearity in aural harnonics test is
| ess than 50dB, then the subject is susceptible
t o noi se I nduced hearing | oss.

55 to 85 sg.nm- is the area of the tynpani c nmenbrane.

55° - is the angle at which tynpanic nenbrane is situated with
the floor of the neatus.

55%- of the genetic hearing loss is associated with rena
di sease i n nal es.

55 to0 80dB - If the hearing loss is between 55 to 80dB, there
Is an extrene need for hearing aid and the person
should wear the hearing aid all the timne.

55dB SPL - The "A weighting network in sound | evel neter appro-
ximates the ear's response characteristics for
| ow | evel sound bel ow about S5dB SPL.

55 to 85dB - The 'B weighting network in sound | evel neter
approxi mates the ear's response for |evels between
55 and 85 dB.
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60dB - loss results with Incus necrosis (wth intact drum.

60dB - loss results with ossicular chain discontinuity with
I ntact tynpani c nmenbr ane.

60dB - is the |level of conversational speech at |neters from
t he source.

60 to 70dB - above the threshold of hearing at a distance of
3feet is the intensity of normal conversation.

60dB HL - For puretones, the air conduction output calibration
neasurenents are done at 60dB HL dial setting.

60secs - is the duration of Rosenberg' s screening TDT.

60secs - rest is given between stimlus presentations, in Hood
t echni que of TDT.

60secs - duration, continuous tone is given in dsen and
Nof f si nger' s TDT.

60 to 80dBA - Noi se |evels nust exceed 60 to 80dBA to produce
tenporary threshold shift, with other factors held
const ant .

60dB - is the intensity |level of adapting stinmulus presented
during adaptati on.

60dB SPL - at 1KHz is the adapting stimuli used by Hood in simul-
taneous dichotic | oudness bal ance net hod of adapta-
tion.

60 to 80dBA - Noi se | evel s nust exceed 60 to 80dBA (60 to 80dB
on the "A scale of a sound |evel neter) to produce
tenporary threshold shift.

60dB - is the dynamc range of an high quality nmagnetic-tape
recordi ng system
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65dB HTL - is the nedian threshold val ue for the stapedial
refl ex to white noise.

67mms - is the length of the pinna. (Ranges from60 to 75nms).

70 to 75dB - loss results if entire cortex i s renoved.

70 to 75dB SPL - is the levels required to awaken the babi es.
(Wedenberg, 1963).

70 to 100%- SISl score are +ve indicating presence of cochl ear
| esi on.

70 to 95dB SL - is necessary to obtain contral ateral acoustic
reflex in nornal ears. (Jepsen, 1951 et al).

70dB SPL - is the level of presentation for discrimnation test-
ing of CRCS hearing aids.

70dB - The 'B weighting network of sound | evel neter approxi-
mat es the 70dB phon contour in the | oudness con-
tour curve.

73dB - The US EPA concl uded that hearing will not be inpaired
i f the noise | evel does not exceed an L oOf
73dB (A when averaged over 8hours.

75%- of efferent fibres originate fromcontral ateral superior
ol ivary conpl ex and fromcrossed olivocochl ear
bundl e.
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75 to 80dB - If hearing | oss exceeds 75 to 80dB across the
speech frequencies, conventional ear |evel
I nstrunments nay not provide optinmal gain (or
frequency response due to constant acoustic
feedback related to a | ess than opti nal ear-
nmoldfit).

75nsecs - is the critical off time for cochl ear pathol ogy
I n Bekesy audi onetry.

80 to 100 - hairs are present on each outer hair cell.

+80nV - The scala nedia, filled w th endol ynph nai ntai ned at
+80nV (endocochl ear potential) with respect to
t he pl asna.

+80nV - endocochl ear potential of the scala nedia, together
with the -70 to -80nV intracel |l ul ar nmenbrane
potential, results in a 150 to 160nV potenti al
gradi ent across the nmechanosensitive section
of the menbrane at the top of the sensory hair
sur f ace.

80dB - If the hearing loss is above 80dB, there is only parti al
help fromthe hearing aid, but the person shoul d
use it continuously.

80 to 100%- scores at 2000, 2000 and 4000Hz which is very high
in SISl test, (Jerger, 1973) is observed when
there is cochl ear disorder.

80 to 6,500Hz - is the frequency response of a crystal mcro-
phone for the diaphragmtype.
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85dB HTL - is the nedian threshold value for the stapedi al
reflex to pure tone signals in nornal s.

85dB - The 'C weighting network in sound | evel neter corres-
ponds to the ear's response for |evels above
85dB.

90% of the tectorial nenbrane contai ns water.

90 to 95%- of afferent fibres connect with inner hair cells,
while remaining innervate outer hair cells.

90° - The anterior cochl ear branches cross through the entire
ventral nucleus in nore or |ess parallel bundles,
which formnearly 90° angles with the cochl ear
root fibres.

90 to 100dB - The normal ear should be able to tol erate sound
stimulus at hearing levels of 90 to 100dB, w t hout
experiencing disconfort i.e., |22dB SPL.

90° - According to Geen's nodified TDT, the band shoul d be kept
at 90° tothe arnrest, if he perceives the stinulus
as tonal .

90secs - duration of tone is used by Sorenson in tone decay
test, as a variation of the Carhart procedure in
whi ch he used 60secs duration of tone.

90dB SPL - w de band noi se presented to non-test-ear in supra
threshol d adaptation test.

—90dBm - is the output |evel of a capacitor m crophone head.

90dB(A) - If the steady noi se w t hout nmeani ng exceeds 90dB( A),
then it affects the perfornmance. (BroadBent, 1957).
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90dBA - is the permssible noise exposure for 8 hours accord-
ing to Qccupational Safety and Heal th Act
(1971).

90dB - Decrease in the quality of work output results, when
t he background noi se exceeds 90dB.

92dBA - is the perm ssibl e noi se exposure for 6 hours, according
to Qccupational Safety and Health Act (1971).

93dB - The 'high fence' or 100%hearing inpairment is considered
to be an average hearing |evel through the speech
frequencies, in calculating disabilities (AACD
met hod) .

95%- neurons innervate inner hair cells.

95dBA - is the perm ssible noi se exposure for 4 hours, according
to Cccupational Safety and Health Act (1971).

97dBA - is the perm ssi bl e noi se exposure for 3 hours, according
to the Cccupational Safety and Health Act. (1971).

100° - is the angle between the short leg and long |eg of the
| ncus.
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| OOcu.mMm - is the vol ume occupied by the primary nucl ei of
cochlea. It ranges upto 150cu. mm

100 - tines is the nmaxi numdi scharge of neurons in the cochl ea
per second.

100 to 150nmsecs - maxi mumtension in nuscles is attained.
100 to 8000Hz - is the frequency range for TDH 39 ear phone.

100% SISl scores can be obtained, when 60 dB energy reaches
t he cochl ea.

| OOnsecs - is the rise and decay tine of tone in ABLB test.

| 00dB - ' C weighted network of sound |evel neter approxinates
a | GdB phon contour.

| CdBA - is the perm ssibl e noise exposure for 2 hours, accord-
ing to Qccupational Safety and Health Act (1971).

102dBA - i s the perm ssibl e noi se exposure for | %2hours, accord-
ing to Qccupational Safety and Health Act (1971).

105 to 115dB SPL - is required to elicit auropal pebral reflex
ininfants, for tones of 500Hz, 1000Hz, 2000Hz

and 4000Hz (Wdenberg, 1963).

105 to 115dB - If auropal pebral reflex is absent in this range,
but is awakened by signal greater than 70 to 75dB
SPL, then conductive or retrocochl ear pathol ogy
can be suspected (Wedenberg, 1972).

105 to 115dB SPL - If auropal pebral reflex is present in this
range, but requires greater than 75dBto be awakened

then cochl ear problemw th recruitnent may be
suspect ed (Wedenberg, 1972).
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105dBA - is the perm ssible noi se exposure for | hour, according
to Qccupational Safety and Heal th Act (1971).

|10dB - is the maxi mumhearing level for air conduction. Wich
I's available in nost of the pure tone audi oneters.

|10dB SPL - The test tone is presented at 110dB SPL conti nuously
i n STAT at 500Hz.

| 1 OdBA - is the perm ssibl e noi se exposure for 30 m nutes, accord-
ing to Qccupational Safety and Health Act (1971).

115dBA - is the permssibl e noi se exposure for I Smnutes or |ess,
according to Cccupational Safety and Heal th Act
(1971).

118dB - is the threshold of disconfort in the frequency range of
200 to 10, 000Hz.

120netres - is the conduction velocity of neuron per second.
120dB - is the dynamc range of human ear.

120dB SPL - On the average the unconfortable level is 120 dB SPL.
120dB - is the highest intensity of the Bekesy audi oneters.

125nsecs - is the critical off time for retrocochl ear pathol ogy
I n Bekesy audi onetry.
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125Hz - Starting from125Hz, pure tones ranges upto 8000Hz in
nost of the audionmeters (1 in octave intervals).

127nmg/ 100m - is the concentration of protein in the endol ynph.

130* - is the angle at which the handle of malleus forns with
that of the head of the nall eus.

132dB - Infrasound builds up -ve mddle ear pressure (fullness
sensation in the ear) and this has been reported
at levels of 132 dB and hi gher.

140* - is the angle at which tynpanic nenbrane is situated with
upper wal |l of the external auditory neatus.

140Eg/litre - is the sodiumconcentration in the perilynph.

140dB - is the threshold of pain in the frequency range of 200
to 10, O0O0OHz.

140dB - Maxi mum out put of the hearing aid can be upto 140dB.

140dB - Exposure to inpul sive or inpact noi se should not exceed
140dB peak sound pressure |evel, according to
Cccupational Safety and Health Act (1971).

1l44nkg/litre - is the potassiumconcentration in the endol ynph.
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150Hz to 5000Hz - is the frequency coverage of hearing aid
t est box.

200 to 5000Hz - Frequencies of human speech lie in the range
of approximately 200 to 5000Hz.

200 to 3400Hz - is the frequency range of a tel ephone system
for the transm ssion of speech

200nsecs - delay in del ayed auditory feedback is enough to
bring out effect in nornals.

200nmsecs - is the duration of pul se tones used in Bekesy audi o-
nmetry.

200nmsecs - Less intensity of tone is required to get threshold
response i n Bekesy audi oneter for 200nsecs tone,
conpared to 20nsecs duration tone.

200nmsecs - is thecritical off tinmein the analysis of auditory

di sorders in Bekesy audionetry.

+200mm H,0 - air pressurein the external ear canal, results
in a poor conpliance of the tynpanic nenbrane
(i.e., tynpani c menbrane becones stiff).

+ 200mm H,0 - Variation in pressure between + 200mm H,0 in
made in external auditory neatus to check the
conpl i ance of the eardrumin tynpanonetry
(1 mpedance audi onetry).

220Hz - probe tone, with this, the range of acoustic susceptance
(or conpliance) is conpletely different in norna
ears, when conpared to ears with heal ed perforation
(Fel dman, 1974).
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220Hz - frequency probe tone are used in nost of the inpedance
audi onet ers.

230 to 360nsecs - is the latency of expectancy wave (very |ate
response) in electroencephalic response audi onetry.

250Hz - Hearing aid type bone vibrators have harnonic distortion
at 250Hz.

250 to 4000Hz - As the frequency range used for sensorineura
acuity level (SAL) test. (Jerger and Till man).

250Hz - SISl scores are low (0 to 20% w th cochl ear disorders
at 250Hz.

250Hz - Poorer discrimnation for the increments with contra-
lateral masking in SISI test with nornmal hearing
subj ects, at 250Hz. (Bl eguad and Terkil sen, 1967).

250maecs - silent period, is sufficient for conplete recovery
fromadaptation, in patients wth extrene threshold
adaptation (Tillman, 1966).

260m sec - is the transmssion velocity of sound in bone. It
ranges upto 570ni sec.

300ngy/160m - is the concentration of protein in perilynph.

300Hz - Bel ow 300Hz, the skull vibrates as a whole unit for
bone conduct ed signal .
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More than 300nsecs, |Is the |atency of contingent

300nsecs -
negati ve variation (very | ate response) in
el ectroencephal i ¢ response audi onetry.
343neters/sec - is the velocity of sound in air at any frequency,

400 to 3500Hz - is generally considered as M ddl e frequency
range.

500 - efferent fibers are present in the cochl ea.

500Hz - stimulation causes fibres within the auditory nerve to
di scharge at the rate of 500 times/sec (Frequency

t heory).

500 to 6000HZ - The greatest sensitivity of hunman ear lies in
this frequency range.

500gns - weight is placed on the top of the earphone in air
conduction calibration.

SOHz - Conventionally, SOOHz is considered as one of the speech
frequency anong 3 frequencies (500Hz, 1KHz and

2KHz) .

500Hz - SISl scores are low (0 to 20% w th cochl ear disorders,
at 500Hz.

500nsecs - is the duration of the tone to each ear in ABLE
t echni que.

SOCHz - is one of the affected frequency for STAT to be adm ni -
stered, anong 3 frequenci es (500Hz, 1KHz, and 2KHz).
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ni stered, anong 4 frequencies (500Hz, 1KHz, 2KHz,
and 4KHz) .

500Hz - is the adapting stimulus used in nonaural heterophonic
nmet hod of adaptation (given by Weiler).

500nsecs - is the longest tone duration in Brief tone audionetry.

500Hz to | 000Hz - Weighting function of dosineter is essentially
flat in this frequency range.

512 to 2048Hz - Frequenci es between this range are referred to
as 6th and 7th octaves.

550gns - force on the bone vibrator is necessary during bone
conduction calibration.

600Hz - Noi se bel ow 600Hz is not dangerous to the ear conpared
t o noi se above 600Hz.

600 to 1200Hz - Noi se contai ning concentrated energy within this
oct ave band and hi gher is nore dangerous to the ear.

660Hz - probe tone is used in addition with 220Hz probe tone in
| npedance audionetry. It is useful in detecting mnoi
abnormalities in tynpanic nmenbrane. Miltiple peaks
are obtained wi th 660Hz frequency probe tone.

| 000Hz to 1500Hz - Human ear is nore sensitive in this frequency
range.
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Conventionally, 1000Hz is considered as one of the
speech frequency, anong 3 frequencies (500Hz,
1KHz and 2KHz).

At 1 000Hz, SISl scores are questionable (40 to 60%
wi t h cochl ear disorders.

No effect of contralateral nmasking in SISl test with
normal hearing subjects, at | 000Hz. (Bl egvad
and Terkil sen, 1967).

I's one of the affected frequency for suprathreshold
adaptation test, anmong 3 frequencies (500Hz,
| 000OHz and 2000Hz) .

I's one of the affected frequency for TDT, anong 4 fre-
guenci es, (500Hz, | 000Hz, 2000Hz and 4000Hz.

Furrer used | 000Hz as fatiguing stimuli, in his experi-
ment with tenporary threshold shift.

Time-intensity trading relationship is not possible
above | O00OHz.

A pure tone of | 000Hz can be nasked by a sound which is
in the range 900 to || O0Hz, but would not be nmasked
by anot her sound whose frequency content is in the
1900 to 2100 Hz range.

Maxi num di stortion is usually bel ow | 000Hz, for body
aids (Lotternman and Hasten, 1976).

Maxi nrumdi stortion is usually above | 000Hz for ear |evel
hearing aid (Lotternan and Hasten, 1976).

Is the reference frequency in establishing equal |oudness
cont our .

Beyond | 000Hz, the weighting function of dosineter rises
at the rate of 3dB/octave. (until the upper cut off
frequency i s 1500Hz) .
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1024 - is the nunber of stimuli used to obtain an averaged

evoked response.

1200 to 1800Hz - is the resonant frequency of the mddle ear.

1500 to 2000Hz - is the resonant frequency of the ossicular

1500Hz

2000Hz

2000Hz
2000Hz

2000Hz

2000Hz

2000Hz

2000Hz

chain in man, for vibratory stinulus.
Above 1500Hz, the parts of the skull nove in different

direction, when a vibrator is brought in contact
with the skull.

to 4000Hz - The stimuli reach the cochlea at ful
strength in this frequency range.

Carhart's notch is seen at 2000Hz. */-

Conventionally, 2000Hz is considered as one of the speech
frequency, anong 3 frequencies, (500Hz, 1KHz, and
2KHz) .

At 2000Hz, best (lowest) threshold will be get in chronic
supparative otitis nedia patients.

is one of the affected frequency, anong 3 frequencies
(500Hz, | OO0OHz, and 2000Hz) for supra threshol d
adaptation test.

Is one of the affected frequency for TDT, anong 4 frequen-
cies (500Hz, | OQOOHz, 2000Hz and 4000Hz) .

Is the only frequency, at which TDT is adm nistered by
Sorenson (1962).
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2000Hz - Attenuation of sound by reflex is imted upto 2000Hz.
Above 2000Hz, there is no attenuation.

2000Hz - W/ son used 2000Hz as fatiguing stinmulus at 80dB HL,
in his experinments oN tenporary threshold shift.

2000Hz - Stinmuli above 2000Hz are nobst annoying to the human
bei ng.

2000Hz - Pink noise provides arelatively broad spectrum wth
equal energy per octave bel ow 2000Hz.

2000Hz - H gh frequency noi se above 2000Hz appears nore di srupt -
Ing than | ow frequency noi se bel ow 2000Hz ( Broadben
and Harris, 1957).

2000Hz - A broad spectrumnoi se wi th approxi nately equal energy

per octave, bel ow 2000Hz.

2000Hz to 6000Hz - Noises with energy concentrated in this fre-
guency range, produce nore tenporary threshol d shif

2000Hz - Very high SISI scores (80 to 100% w th cochl ear dis-
orders is observed at 2000Hz.

2048 to 8192Hz - Frequenci es between this range are referred to
as the 8th and 9th oct aves.

2500Hz - i s the resonance of the conbi nati on of the neatus and
concha.

2900Hz - is the resonance of the ear canal .
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4000 - outer rods are present in tunnel of corti (inner ear) |,

and inner rods are about 5000.

I mproved discrimnation for the increments with con-

4000HZ -
tralateral masking in SISl test, with normal
hearing subjects is observed at 4000Hz (Bl egvad
and Terkilsen, 1967).

4000Hz - is one of the affected frequency for TDT, anong 4

frequencies (500Hz, | OOOHz, 2000Hz and 4000Hz) .

4000HZ, 6000HZ, and 8000HZ - More tenporary threshold shift
I's observed in right ear at 4000Hz, 6000Hz and

8000Hz (Weller).

4000Hz - dip indicates noise induced hearing | oss.
- The growth of noise induced permanent threshold shift

4000Hz
(NIPTS) at 4000Hz is most rapid during the first
10-15 yrs of exposure after which the | oss seens
to slow down to other frequencies.

4500 - inner hair cells are present in the organ of corti and
outer hair cells are about 12,500.

5500Hz - is the resonance of the concha

6000 - inner rods are present in tunnel of corti (inner ear) and

outer rods are about 4000.

6000Hz - Beyond 6000Hz, the energy distribution of human speech
is falling off quite rapidly.
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6000Hz to 7000Hz - The band wdth of white noiseis limtedto
frequency range between 6000Hz to 7000Hz.

6000Hz - The frequency response of TDH 39, and TDH 49 ear phones
Is typically limted to about 6000Hz.

8192Hz to |16,000Hz - The frequenci es between 8192 to 16, 000Hz
range, arereferred to as 10th oct ave.

10, 000Hz - In nonaural heterophonic nethod of adaptation (by
Weiler), the conparative stinmulus used is 10, 000Hz.

10, 000Hz - upto 10, 000Hz, Random i nci dence corrector nakes
preci se neasurenents on sounds having vari abl e
or random i nci dence.

12,5000 - outer hair cells are present in the organ of corti
and inner hair cells are about 4, 500.

16,000Hz - Hgh quality crystal mcrophones will respond upto
16, 000Hz.

17,000 - hair cells are present in the organ of corti (4,500
inner hair cells and 12,500 outer hair cells).

20,000 - ganglion cells provide different types of nerve fibers,
which differ in dianeter sizes in organ of corti.
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20,000Hz - Utra sound is nornmally referred to as air borne
acoustic energy, in the frequency regi on above
20, 000Hz.

22,000 to 24,000 - Basilar nmenbrane contains 22,000 to 24, 000
fibres.

30,000 - neurons, whose dendrites have a different course al ong
the organ of corti.

60, 000 to |, 00,0000hns - is the output inpedance of a crystal
m cr ophone.
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ABBREVATI ONS USED I N TH S PRQJIECT

ABLB - Alternate binaural |oudness bal ance.
A C - Ar conduction

B/ C - Bone Conduction

BSERA - Brain Stem Evoked Response Audl onetry

C, - is the volume of the cavity between the probe tip and the
ear drum

DAF- Del ayed Auditory Feedback.

DLI - Difference linen for Intensity

HL - Hearing Level

HTL - Hearing Threshol d Level

M.D - Masking Level D fference

SAL - Sensorineural Acuity Level Test.

SL - Sensation Level

SIS - Short Increment Sensitivity | ndex.
SDLB - Si mul taneous dichotic | oudness bal ance.
SPL - Sound Pressure Level

SSPL - Saturation Sound Pressure Level
SN - Signal to Noise ratio.

TDT - Tone Decay Test.

Yrs - years.
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