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‘(e \: __ INTRODUCTION

’

W

..J&—W

_ Some workplace hazards injure or k111 mstantly. No1se doesn't., It'* . ‘ .
slowly but steadily affects‘ workers through the years i v_vays they. se1dotp, ' )
notice, ) . ) .

’ « ncreasing publﬁc awareness has shown that noise is much more than 'just '
“ an a noyance, ' Excessive nois'e can .cause permanent'hear"ing' loss of varying
' leading to premature legal deafness. Loss of hearing cauﬁse&'by ex- ' N
se_on the job has resulted in a growing number of lawsuits, with
awards totaling millions of dollabs a year. There is also growing awareness
of new scientific evidence showing that no1se affects body: chem1§cry and
increases bloed pressure and he#tbeat Contmuous naise above the range of”
_ 85 dec1bels affécts job performance and can haVe harmful effects on mental ‘
* health.. - A ' .o
Nowhere is noise more common or dangeTous than yn the workplace., A
conservat1ve estimate (by the Nat1ona1 Institute for Occupationa} Safety and ‘
Health) is that over 10 million M. S workers are béing eéxposed to harmful
»  levels of no1se. To try and reduce noise-tnduced hear1ng loss, l1imits have
been set .on_ the lavels of noige perm1ss1b1e in the uorkdjace. . '
It is the goal of this module to inform dnd educate Iqoth workers and
! concerned individuals about the. problems of notse and its contro1 ‘ S - ;

e
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~ ULO" completion of this module, the ht.udent' should be able to;
1. Briefly define noise and its three compgnents. (Page 3)

OBJECTIVES ~ . | o

.

2.- Identify the units of measurément'invol'ged in noise megsurement proce-
é M - - . .

.. dures. (Page 4) ¢ < S ' _
3. List apd give eéxamples~of three effects .that noise has on workers.
s " (Page 7) R . v
“oa, Desoribe the most desirable method of contrc;l‘ring noise. (Rage 14) °
- ) . 5. ‘ List the three main ways to control and solve a noise.problem that al- _
. ready exists. (Page 15)
. 6. Describe the _tg;vo' t.najor types of personal heari_ng protéttion devices.
' " (Page 19) . 7

‘7.~ Compare*four strategies for vibration control/\ (Page 21)
8. + Explain noise-exposure limits and how they are determined., (Paye 23)

&g. Describd®a basic hear&ng conservation program.& (Page 2§)
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® . . . SUBJECT MATTER

(4 2

OBJECTIVE 1: - Briefly def\ne’ noise and its three com-
ponents. )

E]

- "Noise,, in common terms, is defined as any un'wanted' sound, It has also
been described as sound without value. To understand noise and how it~ af-
"Ifects the industrial ;corker, as weH ‘as any human exposed to it, one must -
~ . first uaderstand certa1n fundamentals of sound and of human responses to it.

Séund is produced when an object prdduces vibrations (soun waves) that .
trave] through some' média (u.sually air) and 'activate the hearin;th\muism
R ) of humans. Sound waves travel through the air hke waves through watet
The h1gher the \ave the greater 1ts power (intensity’ of loudness) ‘
greater the number of waves “a sound has, the greater its frequency (or

- L]

pitch). ¢ . . -

L4 M 4

- : ‘ . . The human ear egables a per-
. -4 : , :

. ¥ MIODLE INNSR ~

EAR EAR .

son to ‘receivewand interpret

, sound. The ear.is’ made up of _
skin, flesh, membranes, muscles,
‘cartilage bones, and nerwes. Its

P

function is to transmit to ‘the
- i brain an accurate pattern of sound
' = vibrations rece1ved frOm.the envi-
< N ', ronment, 1nc1ud1ng how loud' the ’
.cocm,u' Y A sound is and from wh1ch d1rect1on ”
[ STAPES 4
Ncus C | . , 1t comes, . e
e A Numan hearing system may
- The Ruman hear
tungt % N : 9.5 Y
; &, . be divided into three main séc-
. . , : ) tions: (1) the outer ear, (2) the
Figure 1. Human hearing system. middle ear, and’ (3) the inner "
¢ roA A ear. (Figure 1.) /The outer edr
. acts 11‘ke a funnel to direc trye sOund waves from the air to the tympanic
P - membrane (commonty kiowg a thge .éqrdrum) ‘Souhd causes the eardrum 'to vi-

brate.” These v15ra‘tions‘ause<the‘three bones in the.middle ear (malleus,
(. ' -

. )
> . - »
. . )
. a
R
P . * I

4
L
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Co. )
incus, and stapes) to move mechanically.- The middle‘ear sengs these mechan-
ical vibrations. to part of the inner ear (cochlea), where they are picked up
.by tiny hair cells kcilia)'and sent as electrical impulses-along'thé audi- .
tory nerve to the brain. Here they are perce1ved as sound or, depend1ng on
the circumstances, as noise, A

Before trying to control noise, one must first[understand the parts in-
volved. There are three components of sound: (1) a source that gives off
sound energy, (2) a path along whigh\the sound eneﬁdy travels; and (3) a
receiver of the sound-energy (such as the humag ear). Knowing these rela-
tionships helps in understanding a noise_proﬁlem and in deciding on.the
changes that will-be necessary for noise cantrol. If each part of the "sys-
tem" - source, path, and receiver - is studied careful]y, the solut1on to,

the problem will be much easier. . - .
P N
- ~
¢ ‘_ ACTIWTY %, ee——
- R * B . L. . .
1. In one sentence, defihe noise.
» . . v ’
2. List the three components of noise. )
[ - a- ’ . ‘ . i
bl ) N o ' z\' "
c. - . ) L C,
- ’ ’ ' .
) ‘ 4 < « =
LN =
. - o
/| osyecTive 2° Identify the units of measurepent involved
in noise measurement procedures. ' -

Soung, 1s described in-three different'uéys: '
. Amplitude - how loud or intense the sound is. . ' e
. Frequency - the pitch (h1ghness or lowngss) of the sound?
* « Duratdion - how 1ong the sound la%ts. :

s

*Answers to Activities aefear on Page 29.

wh L]
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bels" (abbreviated dB),

’ Lt 4 . . ‘
S ’ .

The amplitude (fullnéss) of sound is measured in units called "deci-

named in ‘honor of Alexander Graham Bell. -The higher
is (the lTouder the nqise. In gene al, the weakest sound
by a person mth very good hearmgim an extreme]y gquiet

the value of 0 dB.

‘the decibel level
" that can be heard

lTocation is given The threshold of pain 1s reached at
sounq§ of 140 dB.

How loudness what

is interpreted varies widely between individuals:.
may seem loud to one person ﬁay not to another. This s a malter of person-
However, tonsistent mea-
Th1s scale,-

al judgment and it may even reveal a hearing loss.,
surement of sound 1is made possible by use of the decibel scale,
shown 1n Tab]e 1, measures sound pressure or energy according to im;erna-J

-
1

tlonal standards. . ~
’ . - »
- ' i '
TABLE 1, DECIBEL LEVEL SCALE,
! . t,
SOUND LEVELS AND HUMN RESPONSE
Noise " Alarm clock (2 feet)
Common Sounds Level Effect Hatr decyer -4 80 |Annoying
. (d8) ™
- Noicy restaurant ® .
Carrier deck .
Jet operation 180 Painfully loud Freeway traffic 70 Telephone uyse d\fficul't
‘( Air raid siren Man's voice (3 feet)
Afr conditioning unit :
130 (20 feet) 60 Intrusive
- - Light auto traffic
Jet takeoff (200 feet) (100 feet) Quret %
Thunderclap N 20
D15cotheque 120 {Maximym vocal effort ;;;;ggﬂroom 0. -
Afr horn (3 feet) Quiet office +
v Y T a
Library
Pile drivers 110 |uncomfortably loud, Soft whisper (15 feet) 30~ frery quiet
Garbage truck 100 Yery loud ¢ Broadcasting studio 20
Heavy truck (50 feet) % Yery annoying 10 Just audible
] City traffic Hearing damage (8 hours} —=
it N 0 Hearubegmb
JThis decibel (db) table compgres some common sounds and sho% how they rank 1n potential harm to hearind. Note
]that 70 dB is the point at which noise begins to harm hearing. To tHe ear, each 10 dB increase serms twice as
[

\ N




* &« The decibel scage is logarithmic (based on multiples of ten), and not
linear 11ke a ruler. Therefore a small 1ncrease in decibels represents a
much greater increase in 1oudness. For example, while 10 decibels is 10!!
times louder than 1 decibel,“20 decibels.is 100 times Jouder (10 x 10,

rather than-10 + 10), 30 decibels is 1000 times louder (10 x 10 x 10)~and SO° .

on. Thus, the sound amplitude mu1t1p11es by 10 with everf 10-decible in-
ease, The reason for such a scale is simply that the humdn ear is sens)i-
‘ ‘e over such a wide range of sounds that the numbers involved had to be-
oompressed for convenience., / .
Frequency 1s mefjured in Hertz (abbrev1ated Hz) Frequengy or pitch is
determined by how rapidly the sound source v1brates.e It is measured by the
number of sound waves passing a g1ven point in one second. For exemple, if
- a tuning fork v1brated 500 time$ per: second, then the frequenty or pitch
would be 500 cy r second, orf more commonly, 500 Hz. However, the
human ear does not hear all frequenc1es. ‘A person's normal hearing ranges
from 20 Hz to 20,000 Hz or, rough}y,_from the lowesft note on a great pipe
drgan to the highest note on a violin: .
' ) The human ear®does not

gyx IR . hear all .sounds eqd%lly.
] . .
4:: rEsoro or pam ] [: » Very low and very high notes
- a ‘ ' (such as 25 Hz and 18,000 Hz)
\‘g 100 i - "_'*
z % +— are much harder to hear than
8’ \ ' .
H : \ AUDITORY SENSATION t a sound of the same strength
. ' . ;___ at 1000 Hz. Figure 2 shows
3 | oL, —{  that the human ear is much
© Y"ﬂt ";—4
\«a% - i less sensitive to the lower
0
£ = X%, ] frequencies. Notice that a
3 ' ‘E\\i A I sound at 1024 Hz can be heard
. ; 1 2~ at 0 dB. But a sound at 64

8 s 32 &4 128 268 512 1024 2048 4006 8192 16,384
-Hz (@ lower frequency) must
LOW “tf—————— e FREQUENCY IN H2’S e HIGH

' be almost 50 dBs for an aver-
{\ .

Figure 2. Sensitivity scale of human ear. age person to hear it. This
1 \ € M
' presents a 40 dB increase

(or 10 x 10 x 10 x 10 = 10,000 times the 1eve1 of 1oudness requ1red) Also

’ Al

Page 6/SH-33
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notice that a sound of 4,096 Hz at 120 dBs is not audible’ (canndt -be heard)
.and'1s even beyond the thresho]d of pain.’ .
It is 1mportant to cons1der duration in any study of noise, s1nce much
> noise-induced hearing loss arises from confrnuogs exposure to excessive
noise. Because of this, the permissible limits of exposure to cont1nuous
noise have been set for periods of e1ght hours, the usual length of a work-
day. Ngtse is measured by sound- level meters orf a scale called the A-fre-
quency weighting s_ale. (Th1s "A" sgale d1scrnm1nates against low frequency

sounds. ) Sound level meters measure sound in a manner similar to that of
the human ear. The current (at time of writing) permidsible limit for
cont1nuous noise, for an exposure of eight hours 2 day, is 85 dec1be1s on
the A scale (85 dBA) For impact-type np1ses (sudden sharp noises) the

limit is 140 d8A, and such noises must be only momentary. !

» _ ACTIVITY 2: S—————
) 1. List the three different terms describing sound,’
and briefly describe what each term means. ) -
‘ i 2 L ‘
b, .
c. *

2. Name thg two units of measurement for sound, and
give ﬁrief explanation of each.

a. . . ' . C

be . \ L _ .

*

N
OBJECTIVE 3: ‘List\and give examples of three effects
,that noise has on workers.

L4

~ The effeet that noise may have on a pgrson is a major element of con-
cern. Exposure to excessive noise can havé both short-term and long-term
harmful effects on individuals, depend1ng upon six factors:

« The nature of the noise. *

- The level of loudness.

* ' = -

4 ) T SH-33/Page 7




4

The proximity of the individual to the noise source.

3
x

_ The frequency or pitch of.the noise.
) ! ’ . . . . v{

The duraticn of the noise.

-
e

i The phys1ca1 and mental copdition of the individual’ 1nvo1ved. :

Three general ways 'noise may affect a worker 1nc1ude physicallys psy- . ..
cholog1ca11y, and it may interfere with commun1cat1on and Job performance, '
A discussion of each follows: *. '
. - [ >

L - h >
PHYSIOLOGICAL EFFECTS

of the many hea]th hazards' related to noise, h&aring 1oss is the most
-clearly observable and measurable by’hea]th profess1onal!z In recent years,
stud1es by government and p‘ vate researchers have revealed starthrrg new.
facts aboyt noise as d. ‘cause of dea;pess and.a contributor to various medi- P
cal prob]ems. For examp]e, it has'been found that over 10 million Americans
suffer from hearing loss caused by no1s; in their workplace. - ? ) i%
Thresho]d shift is the techn1ca1 term for physical hearing loss..’ This
term refers to a decrease-in a person's ah111ty to ‘hear weak or faint .
sounds; rather. than a complete loss of.‘hearing. The hearing loss may'be “ .
only temporary, disappearing after quiet is restored or it may be perma- .
nent, as a result of cont1nuous exposure to loud no1ses. The exact mechan-'.
ish by which ‘the shift occurs is not tota]]y clear, but the phenomenon is
. familiar to anyone who has had a loud firecracker or ggn go off very close -
L to his.or her ear, .
Any steady noise over 85 dB will produce permanent threshold shift in ¢
T™ the normal ear if exposure is daily over a substantial period of time. Per-
sons more susceptible to noise may suffer hearing loss from daily exposure
to steady noise over 80 dB. Noise levels of 135 dBs, or greater can be in-

Stantaheouslx damaging to the ear. An individual should never be exfosed to

this high a noise level. oo -
Research in animals as well,as 1n'peop]e shows that‘]oud noise that
reaches the 1nnsr ear attacks the hair cells of the hedring organ. (within h K
the cqch]ea). ‘As the no1se becomes louder and as the exposure to it in-
creases, a greater proport1on of the hair cells are damaged and eventually -
~ destroyed. The function of the hair cells is to'change the mechanical ener-
i C ‘ . ‘ » . .
« ° Page 8/SH-33 . il ;
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splacg is no1sy and. may even feel the effect as al *ringing 1n’the ears’,

hold shift) that is centrahzed 1n the freqyency range "around 40600 Hz, as . -°

At
-

L e
)

qy reach1ng the ea‘r mtﬂ &eﬁe 1mpu1ses, wh1ch are then carried by m’

tory nerves to the brain. Ha'lr cé‘ﬂs mll not grow baclé, so” progaesswe )

loss of ha1r cﬂls is 1hev1tab1y accompamed by progressive 1oss of hear1ng.
Hear1 ng 1oss from exces,sﬁe nojse, for the most part, éannot be.

o

revensed Sc1~ent1sts note that t hearmg aid cannot make up for 1Qst .',,'

hearing the way glasses,_can 1mprb-ve pgor eyes1ght although hear1ng a1ds can
be of “limited help to some peop’le“- ., ‘ ‘ :
When hearmg loss occurs, it 1s WL mostfcases a qradual 1oss, becomng .
uorse with time. ‘onswer the case of- a worker who completes ‘his or her ?’
first day <in a norsy factory. Thevworker probably re?ognlzes that the work-
rary hear1‘ng 10ss (thres- &

(known as tinnitus).. Th1s person suffers a temp

S‘hown in F1gure 3. This person mll not hear moderately h1g‘requenc1es T
well but percept:on of low- f}‘equency and very h1ghv-f.requency sounds will he -

\ « T \ .
& - o b - k
o ,
. . B ) é K
< . - v . |
i 10 1. O |
) . . ’
- 20, . L ~ ,
o . T v*,,
hl . g 30 t > - .
Ty . + L
N 5 . R
- N .
v :z: 40 L4 ] .
o~ . -
N 2]
. Ay 8 yx N
I' - 50 >
' P P-A" ¥ -
. 'so ! «5":;:5 -
’ 125 750 500 1000 2000 4000 8000 10,000 12,000 16,000
" 3 ’ .. FREQUENCY <— AHz) —> RANGE |
. ' , -t ‘ ) , s 4 -
Figure 3, Patterns of hearmg 1oss from, exposure to industrial notse.
a.. Tempqrary -19ss- bf hearing; b after 10 years; after 35 years:’ e
(Note that in each case, the greatést loss comes Yaround the 4000 Hz S
. frequency.) (. . . C,
) . . K ! . )
h ~ ® . ‘
H - ¢ .
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,' unaffected. As"_th_e perSon leaves the factory, most soumds will seem ot '
qoieter. H%s'oﬁ her car will seem to be better insulated, and the ulual .
rattles and squeaks-w111 not be heard. This person may Judge other person's ‘*/ )
voices to be soft, as if they.were speak1ng through a blanket. .
- By morn1 g,.the ringing in the ears will have stopped, and hear1ng w111
. be partly but not completely restpred. That day the - factory will not, seem °
. qu1te as no1sy as it was~on the fipst day. As the months go by, this persq\\
o Wil become more and more used ,to his or her condition, but, “in reality, the
- cond1tlon will be getting worse. If the exposure continyes, hearinz loss
will become 1rrevers1b1e ahd’w1T1 eventually result in deafness. Fioure 3
" shows a typical downward progression of hear1ng loss due-to prolonged Skpo-
-sure to industrial noise. It is important, however, to realize that most
. ',people wilk lose some hearing:(from’variqus environmental noise squrces’) * as ' "
they -grow' older. This aging effect is called presbycus1s. .
. Many experts believe that loss of hearing fs not the most ser1ous phyS*
io1og1ca1 consequence of excessive noise. The first effects of no1se are
bed anx1ety and stress. These reactions accompany a change in the hormone con-
tent of the blood, whith in turn produce% changes suc’h as high blood pres-* '
) sure, increased heart rate,.digestive spasms, and tensing of the muscles. C
_ In" certain noisy 1ndustr1es, cases of ulcers among workers have been found
< " to be up to five times as numerous as &ould normally be e«pected.\ (
Py Perhaps the most ser1ous effeci of noise. is its relatlonshlp to heart
. !‘ 3 disease. While 'no one has yet shown that noise causes any direct damage to _
i "the ‘heart itself, recent evidence sftrongly suggests a link between exposure - ’
to noise and the deve1opment and aggravation of a number oﬂhheart disease
problems. The best available studies are those that have been conducted in
industrial settings. For example, steel workers and machine.shop operators
aboring -under the stress of high noise levels had a higher incidence of
lhrculatory and .heart problems than did workers in quiet #dustries.
! Noise, however, is oniy one of several environmental causes of stress. '
For this reason, ‘researchers cannot say with total confldence that noise '
alone causes the heart and circulatory problems noted. What they can point

‘ .7 - to is ,2 statistical relatidnship that has been found in several studies.
- l -

. o : .
: . ‘ ' ~ : "
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" . ‘t\; Doctors and health reésearchers also agree that all persons must have
| . . .rest and_relaxation ‘gt .reqular time periods to maintain adequate physical
- (and mental) health, ExpoSure to noise may interfere with thPs requirement
and"thus lowér a person's resistance-to disease and infectigns. ' .

* . + . “ . 4 -
PSYGHOLOGICAL EFFECTS - - } -

/o /0ne effect of -noise that doe;‘not seem to depénd ent1re1y on 1oudness

. level is annoyance. This 1s)a form‘ ps¥chological effect. Under certain -
circumstances, a dripping water faucet or a squeaky engine can be as<annoy- *

'1ng as-a Jackhammer. Neverthe]ess, it is safe‘ty say thd% in general,

‘ Lo . louder the noise is, the more annoy1ng 1t is. - . J

‘ ' Annoyance frequently accompanies other effects that noise has on

- people, such as sleep disruption. Noise-can make it difficult to fall
\ asleep, or easier to awaken, or it can cause shifts from deep*to lighter
M a o stages’of s1eep. whenever noise interferes w1th a person s sleep,, demands
! are made on both the menta] and physical hea1th of the person. .

When hoise becomes suff1c1entfy Toud or becomes part1cu1ar1y annoying,
' a personﬁ initial response may become extreme and his or her behavior un-
usual. When this happens, tempers may flare at the- s}1ghtest provocation.

Newspaper files gnd‘po11ce regords contain Feports of numerous incidents in ~ ;
‘ . which noise has triggered extreme behavior. For example,, & night c1erica1

worker, upset about noisg outside his aparthent, shot one -of the persons
- ® causing, a disturbarice after several warnings to stop the no1se had been ig--
nored. " In another situation, sanitation workers and construction personnef
were threatened when the noise they produced annoyed others.

INTERFERENCE WITH COMMUNICATION AND JOB PERFORMANCE

One of the ‘most bothersome aspects of'no1se is its interference with
. conversation, People with some degree of hearing loss may ‘not hear parts of C T
normal conversations, and this may result in frustration and annoyance with
the person speaking. Individuals whd often have to raise their voices to be

heari'gver background no1se somet1mes 10se the ability to speak at normal

. "~ volume 1eve1s. Persons who work or live in noisy environment thus tend to
o | | , N . “‘\\\
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communicate a'nd' interact less than others, mainly because of frustration. - . '
While noise, can destroy the hear1ng ability of individuals, a person with
partia] deafness from exposure to noise does not necessari]y live in a
ggleter -world. Many sounds that can be heard by such a person are distorted
in loudness, pitch, gpparent locatton, or clar1tf Certain high fregquency
. ‘. sounds such as 's", ‘"sh", " h“' “t*, and "f" are often lost or indistin- \
guishable, , the mean1ng of a conversat1on is thus distorted. .
’ Noise not only makes eonversatvon die€icult, but a1so h1nders‘igg_ggpé,
formance and work efficiency. In general, noise is more likely to reduce
the accuracy of work rather than the total quantity. Noise also takes a
greater toll on complex tasks than it does on simpler ones. When noise is
"loud o long-lasting, errors in a worker's observation and judgment usually
take pTlce. Loud noise can also 1eadlto breaks in a wdrker's concentration,
and thus cause a change in work rate. . ‘ ' . .
. Many‘times noise does not interfere with the Jbrk\at Jand, but has a
bad effect on the qua]ity of work that is performed ‘after the noise stops.
'Research suggests that ggop]e who work in the midsf of high noise levels are
* > likely to have frustration and aggravation that carry over into their life
' after working hours, Re1ax1ng at home after a no1sy workday may not: %e an ’
- easy thing to do. If the home “itself is noisy, the tired and irritated ~-
worker may not be able to werk out the day's accumulated.stress during, the
course of the evening. , )
Noise in industrial settings has.a significant effect on job perfor-
mance and employee health. A coal industry study indicated that varying
noise conditions during mzning operations cause distraction leading to poor
work performance., Other studies have'cenfirmed additional effects of noise
expOSureQ including exhaustion, absentmindedness, mental-’strain, and absen-
teeism - all of which affect worket efficiency.
Even the most common business, office is not immune to job fntérference -
_due to noise. The quality of telenbaﬂ%‘communication carried on in noisy
" environments is estimated in Table 2. This interference with communicatioﬂ,
jsMore important than may be apparent, sinte studies have sh?!zczf)t noise
anﬁ miscommunication fncrease tension between office workers and~their
supervisors.
/

i
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TABLE 2, TELEPHONE COM&JCATION IN NOISY ENVIRONMENTS.

7
(/] Noise Level in the EnQﬁronment Quality of Commun1cat1on
» . in st - .. " .
. v -g,‘ — *
-y . . 85 and above , . " | . Unsatisfactory
70 - 85 Difficult , . .
. . . 55 .70 “ _ STightly difficult
., . _ Below 55 - ‘ ) Satisfactory
! - ) . ~ , . (Y ) . _
.‘ . Fina]]y,‘noise may have serious effects upon'aceid%n:/;r;vention and
ocfupatidnal safety. The Federal~Railgoad Administration is aware of this .

hazard anq'has_1dent1f1ed 5h1g#’noise-level—conditfons“ as a possible con-
tributgr’in 19 acc1dents.that-@aused'the deaths of 25 railroad employees in
a 22gmonth period. ' T -
The\heartb and safety oﬁ ﬁndustr1a1 workers is often endangered by
' ‘ng¥se Toud enough to mask (h1de) warning signals. In the case of an acci-
. Mt ‘that occurred in an auto glass manufactur1ng plant, noise levels were
. .« S0 high that a “worker whose hanq was caqu’i_n manufacturing équipment re-
ceived no help because fro one-gould hear: h1s\screams. Likewise, in a noisy

~ Ohio plant, two pressroom autdo workers were, perﬁagsntly disabled when they

-
/ failed to hear approach1ﬁg pane4 -racks and warning shouts. 0bv1ously, em-
ployees w1th noxse induced heanﬂng losses are even more sus;eptible to acci- .-
dents than workers with un!mpaired hearirg. ‘ )
13 X l .
y 4 . ;
. s “ ACTIVITY 3 e—— '
', * List three major- gffects of noise upon workers ‘and give
) oné example of the effects of each. .
. - ‘ 1. 5t \ ’ ’ N .
. o h — - -
7/ . - 20 B - - . -
R N [ 4 M : ' . ' P N
. / 30 . . « . i B .
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OBJECTIVE 4: Descr1bé the - most desirable method of con- "
trol¥ng noise. ) ” R '

‘ . . r
»

AVOIDING THE PROBLEM

The most, desirable method of Coﬁtqbll1ng noise in the workplace is
Svoiding gﬁé problém in the beg1nﬁ1n§. Good ptanning before a plant or
business 1s.Yn operation solves many of the problems before they occur. The
possibility of excessive notse levels should first/be considered at the
bdifding plann1ng~stage. Building plann{nd includes bailding design and
plant 1éyout, the.probér use of materia]s'in construction, aqd the\selgction
and‘inspal]ation of noise~controlled equipment. Choosing nofse-controlled

‘ipuipmént is helpful, but proper placement.of such equipment is also neces-
a

ry 1f noise is.to'bebp;operly-contfojléd. For example, a certain machine
may be selected for use because 1its loudness level is less than 90 dB. - How-

" ever, if q&'1dentica1ichhine‘1s‘pfaced nearby, witbout proper precautions,
the sound\ﬁeVel produced by the two machines may be 95 dBs at the,gpeia;or's

" tundtely, not all businesses H@ve such’ foresight, and many industrial opera- '

. CONTROLLING EXISTING PROBLEMS . ) :

»

station. _ , , c’
) ~Noise control can often be designed into the building and equipment o

|

«

[

an :konomica1 and bractical basis wfthout giving up designed goals. Unfor-

tions were:«built before the effects of noise on workers were known. Also,
some‘%ndustkial processes are just plain noisy by their nature. Thus, the
second and most commoﬁ?jshsed ﬁethod for solving noise probléms is to con-
trol the existing problem, = . - - e ‘

» ‘ -

)

ControTﬂing_no1se problems that already exist is, usually much more dif-

ficult and Eostly‘than designing noise control into the building during con-

struction. The existing equipment within any plant was probably selected on
the basis of .being the most economical and efficient method of production,
and a noisy work1ﬁg environment is often the result. The application of

. ! . )

-~ . .
-

[
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“seﬁegting'thé‘correcg chtro1 measures.  Engineering control of industrial

- ' . ) &

engineer1ng prinC1p1es of noise controlfcan usually reduce noise to any de-
sired degree. Completely redesigning-or fully replacing equipment is usual-‘ .
ly successful, but economic consideration and/or operational necess1t1es '
often make such solutions 1mpract1ca1 Unfortunately, a standard technique
or procedure to remedy most noise problems while still adequate]y satlsfyIng
‘other considerations candot a1ways be: found. Similar machines, processes ,
or noise soﬁrces‘ two different locatioris may present two entitely differ-- .
ent/qroblems that need to be solved in very different ways.” /

With this in mind, a complete, detailed analysis of each indiYidual . -:
prob]emvmdst be carried out before an attempt to remedy the situation..is '

H

. made, The~procedures for this ana1y51s includes gathering qualitative and
: quantJtat1ve information, comparing it to acceptable noise levels, then '

noise prob]ems.requirej the skill of individuals who are highly trained in

. this area. . \ PR ¥ ’::>

eesssssssssssin - ACTIVITY 4 CEESSSn—

/ . )
" "= (Circ¢le the correct aeswer.) N . . )
The mest dgsirable method for noise control is to:
! a. Control the existingproblém. - '
' _b. Completely re-do a problem situation.
‘ ' Co yoid' the prob]eﬁ to begin with.)

d. None of Ehe above answers is correct. <

4 /
: L - )

" OBJECTIVE 6: * List the three main ways to control and

R

* - |solve a rioise proplem that a1ready'ex{sts.

' Nd1§e consists of three components - a soufce, a path and a receiver,
Therefore, to contro1 a noise that already exists, one of the three compo-
éents of noise must be changed. This ¢an be done by:
+ Minimizing the source. : -
» Interrupting tﬁe path of transmission. .
" Proteq&?ng the receiver,

. i : o
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Figute 4 shows the three components of a neise problem and examples of its - .

control, .
1 L]
. , - | '
) . T C
«— NOISE SOURCE —.;‘— PATH 4 : RECEIVER ——»
. ' Vi | =
REFLECTED ’——_—-ﬂa ! S
- FROM :ﬁgggiﬁf‘ ! :
CELING
} | S _lf|
R R 7 Nt
_____ M , I PERSONAL |
7 PROTECTION
DIRECT AIRPATH - PLUGS [
______ A I MUFFS =
. b e — - J
-’ . 1 %/, [
RESILENT T
VIBRATION RE;%%}'EHF_, FLOOR ENCLOSURE |
) MOUNTING ) T L 4
- N ' L £FLOOR 'R J .V - ’
3. -——-— )
* Figure 4. The three component;1bf every noise pfoblem.

)

-—

MLN}MIZING THE SOURCE .

The most desirable method of controlling a noise problem is to minimize
the noise ét the‘éource. This generally meagz/ihe modification of* existing
equipment orf the replacemené of noisy equipmeAt with quieter gqu{pment. Al
too often majqf'ehanges such as these are impracticel, ;o minor changes are
mofe fréquently used. One of these change? might bégto modif} technqlogica]
approaches to accomplish necessary, goals more quietly. For example, rotary
Saws mighi be used f%steéd of jéckhammers'to'bre;k up street pavement. . -

UlérasoniE pile drivers might replace the hodsier steam-powered, impact—type‘\

pile drivers, and so on. . N ) ’ !
berhaps one of the most importany methods ?f minimizing poise sources

is through proper upkeép and repair of)equipment. Sometfmeé,ythe most

séygre noise problem can be handled by maintengncp nefsonne]. .Rec09n1zing

exactly where fhe'no1sé is coming;froq’is usually the most difficult task in

solving a noise problem. . A little "defecttve" work can sometimes uﬁqover.

the soch& of the problem as well.as its solution.

.
o,
123 M - ’
. ¢ . o
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- exhausts and the”changiﬁgiof operational procedures>

. ways: . ' > R .

. : - . S ‘ . 0 T

-Other .methods of minimizing the source of poise include the muffling of
]
[ :? 1 A
INTERRUPTING THE- PATH

[ . ¢

Often, a p1ece~of machinery tufns out to be éxcessively noisy. When.

¢ L J

th1s occurs an acoust1ca1 (sounds) engineer may be called in to "séund-

proof" the' mach1ne. Under such c‘rcumstances, the engineer may be forced to

mod1fy ex1st1ng features that should never have been accepted ‘in the first
place,- Therefore much of the eng1neer s effort'may be applied not to the’
source of the noise,~but to the path between the sound and the receiver.
Sound (no1se) travels through air. It. also travels through solids such
as- wooa. Such sol1ds v1brate in response to.the sound,and\do'not effective-
ly 1nterrupt the transm1ss1on of sound. Machines that cogtain cadé, gears,
and metaT'stops then produce Toud noise levels. The usef}f sound- absorbihg
mater1als on walls, ceilings, and floors helps reduce the transmission of
noise to other areas. Table 3 shows’ various sound-absorbing materials and

their respective absorption coeffitients at d1fferent‘frequencies. (NOTE :=:

The larger the number, the greater. the amount of noiget;bsorption.y

. o . 4
TABLE 3. SOUND ABSGRPTION COEFFICIEQTS_OF CERTAIN MATERIALS.AJK, .

_ /* Frequency (Hz) '
B Mater1a1§ y
- 125 ~— 1000 4000
Glazed brick - 0.00°  0.01 ° 0.42
.| ‘Coarse concrete block '0.36 0.34 0.63
Heavy carpet,on concrete_ 0.002 ©0.37 0.65- )
. . ’ ‘ S
" Carpet on foam rubber pad 0.08 0.69 0.73
L ! [
Liroleum floor on concrete 0.02 ° 0.03 -0.02 .
Wood floor . B S LI 0.07 0.07 .
b —
L ;

"No1se'1nterrupt1bn along the path can\also be aecbmbl1shed in other

1

.. By sh1e1d1ng or enc1os1ng the source. )
+ By 1ncreasing the d1stance between the source_and tHe receiver.

L] LI
. ye .
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+ By placing a shield between the source -and the rvec“e1v1er.“.v'J L . ‘
) ) 4 o
‘ It is also possible to build mechanical interruption of fhe sound waves into
Lo ertain kinds of equipment. Devices that function _in this way are called
' mufflersie o ' ) ' . *
! ' . ' S ’ o .
PROTECTING THE RECEIVER, o AN K

- : ) '
The individual (the receiver) can be protected fFﬁm noise &amage by
shielding, In this case, an enclosure surrounds the rece vgf instead of the
§oqrce. ° The amounts of noise reduction achiéved by va:jblz'énciqsures’will
differ.™ Génerally,.a single-wall enclosure with no openings betweeh the
A source ‘and the receiver provides a-2-5 dB reduction in the low frequencies
. and a 10-15 dBLreductioﬁ in the high frequencies. Encﬁosufeé with added
sound-absorbing materials may_provide'a noise reduction of 10-15 dB.for low
frequencies and in excess of 30 dB/for5h1gh‘frequenc1es. ' )/"

The person exposed to noise can also be protelted by proper management
policies, 1n£1ud1hg the emanging of job schedules and the rotation of per- ,
sonnelt Such policies reduce the exposure to excessive noise that any one
errployee. may receive. In a factory, for example, shift rotations may reduce ' .
serious exposure by ensuring that workers take turns at the noisy jqﬁs. '

The: final line of defense against noise inv8lves the worker directly

, and inv@lves the use of hearing protection déviceé'such as ear plugs and e%g\ -
muffs. Desp1te'a11 of .the methods of control previously mentioned, it is ’ N .
§ome§imes‘vjrtually ippossible fqr an .employee to avoid exposure to poten-
t1a]ty harmful sound 1eve1§. In such a situation, pgrsona] hearing protec-

tors should-be used. T -
| / - N

'
M L
. . .

] ACTlVlTIY 5 ' S >
List the three main ways to controa'a noise problem that LN

v am ne

already exists and give an example of each.
- 1' - R \

2. \\\ . . / ‘ 3
3. : , 7

L | . .2l - N ¥
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CTIVE 6&: Describe the two major, types of personal

. ~ ’ ) heaxing protection devices.
=)

when engineering noise controls are not'po§s1b1e, or when they are only
partially successful, personnel-should be protected from ;he effects of

_excessive noise levels®#by the use of sujtahle'heariﬁg protection devices.

Personal hearing protection deviges are acousticaj barriers thdt reduce th

) amount of sbund energy'transmitted /

' through ‘the outer and middle ears to
the receptors in the inner ear. The
two major types of these protective
pevicesharét ear plygs {(or inserts)
and ear muffs. (Figure 5.) Ear‘plugs.

_provide an accoustical seal at, the
entrance to’ the oufer ear canal. Ear
muffs are worn over the exfernal ear,
providing an acoustical seal against
the head.;ﬁuell-f;tt1ng protective
muffs are more effective, but properly

" - EARPLUGS

Figure 5.\”qusona1 hearing . ' fitted inserts also do a good job.
protective devices., Since ear canals differ widely in-
n'§1ze, shape, and position, plugs or inserts ghould be separately fitted for
each ear. In many cases, theré is only a small space avéilable to accommo-

date an ear’plug, but almost all entrances to ear canals can be opened and
stra1gh;enid by pulling the eztérnal ear directly away from the head, making
it poséib]e to fit am ear plug sdcurely. .

Protective ear muffs should be¥adjustable te provide a good seal around
the ear, proper tension of the cups against the ﬁeﬁg, and comfort. ,Gené?al-
ly, the size of the enclosed volume within the muff’s outer shell is direct-
ly related to low frequency noise control. ‘

Both types of protectors are well worth the.small inconvenience they
cause’ the wearer, .pnce acquired, the habit of weariz? a hearing protector

B

SH-33/Page 19

~3 .




[

" becomes second nature and will not affect a worker's rout1ne. "Hearing pro-

tectors are espec1a11y recommended for such working env1ronments -as con-

struction,’ 1umbgr1ng, mining, and steel 3nd textile m11]s. However, per-

songl protect1on devices do have some limitations. The effectiveness of a

hearing protector depends op its dqs1gn as well a$ on several phys1cal fea-’

tures oﬁhthe wearer. Sound energy can reach the inner,ears of persons wear-

ing protectors by four different pathways: g
+ By passing throdgh bone and tissue around the protector, .

« By causing vibration of the protector, which in turn generates sound
into the external ‘ear canal.

. By passing _through leaks in the“protector.
+ By pass1nq through leaks around ,the protector.

-

These pathways are 111ustrated in F1gure 6.

“ -

'S , BONE . . “,
AND :
TISSUE l . l-
| ) f
! PROTECTOR
VIBRATION & | ]
. |
> OUTER MIDDLE INNER
NOISE ——*I‘ EAR | T AEAR | 7| EAR !
-~ ! MATERIAL T
~ ‘ LEAKS( | ¢
I R -
¥ -~ -
7/ Lol amLzaxs pt—1 .
- - ’
¥

Figure 6. Sound .reaches the inner ear of a person wearing
a protector by differeqt methods.

Y
= ] ACTl-VlTy 8: ]
Name the two major types of personal hearing protection
devices and one characteristic of each, '
1 L] ‘ )
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OBJECTIVE 7:

R4

" Compare four 'strategies for vibration“ton-

trol. @

i

. N

The principles of vibration control are much the same P tnose for

noise control., If thefe is a great deal of vibrat{on, there is usually a

lot of noise, so both no1se and vibration must be coptrolled together.

V1bration problems are usua]]y found in operatfons where heavy industrial -
equ1pment is used. Any solid structure such as a floor, wall, cover plate,
or enclosure can act as a “soundin@ board" for the source of the vibration,

'f thus creating different kinds of noise problems. Even though proper noise
control procedures may have been used in correcting the noise source direct-
<1y, noise may still be'present if there.is solid confaét between the source
For example, a pr1n;ing press 1§
The employer’

and the floor with no vibration control.

located on the second floor of a newspaper office building.

- realizes the potential noise hazards associated:with.the use of the press‘
- and places an enclosure 1inéd with sound- absorbing mater1aJs around the'

press. However, the noise continyes to be a problem on the first f]oor .

: office underneath the press because no vibration control measures were used. -

There are four

bﬁiic strategies for vibration control of noisy equip-

ment and mach1nery. .

L. Vibration can be reduced by replacing vibrating machines with machines
that vibrate less. This ig often not feasible and can be very costly.

2. Vibrat1on can also be reduced by slowing down the ‘machine’s speed and/
or the forces that drive it. This may slow down production.

3. Regular maintenance is very important in controlling vibration and
noise. This is often the least costly method, and also saves on the

A wear and tear of the equipment in use. Ma1ntenance includes correct

balancing and aligning, frequent lubrication, replacing old and worn
parts, and even tightening loose nuts and boits.

Vibration iso]at1oe§1s commonly used 1in industr1a1 operations. Tﬂere
are several relativ&ly inexpensive ways in which the vibration source
can be isolated and quieted. Among these are the use of damping mate-

- e . . :
& o
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rials such as/rubber, anti-vibrational blocks to act as shock
7o absorbers, and physical barr1efs Simply separating the sourte from
. the worker is often unreliable, except when the distance between the
worker and the noide source is great. Figure 7 illustrates how vibra-

.- tion isolation mounts are used to isolate and quiet vibration noise
from a compressor and piping assembly. .
‘ R ] . - .
b : — E?"'Pﬁ-‘b'h‘i'n' L >y '\"\q

v ’ ) ‘ ]

VIBRATI -&'
’ SOLATION
CEILING
¥ HANGERS

.

gga:;:gs%g‘me -—l —_— TO CONDENSER

ASSEMBL Y-

(3

FLEXIBLE COS}P
ORIENTED 90 TO EACH OTHER

v @

 — fat- VIBRATION 1SOLATION MOUNTS | ’

i -, 9 e ., .
=l a0 e el e —~
<. 4 e . je. ", a. i‘ _1;.1‘.1“_‘ ".."‘:-‘.f} N

. £ . ”

- ' ‘ . ! 3 T %"
. S Figure 7. Vibration isolation mounts used to quiet
- vibration noise from a-compresso and piping assemblys

. . ¢

f

] ACTlVl'i’Y . ]

- - Name ‘the four strategies for vibration control and list .
one advantage or disadvantage of each.

. , 1. . : ‘
. \
‘ - F —— ‘la, v ’
< . -
3. )
"
4. . . .
A}
/
- -
Al
o Y !
' ‘ A
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Protecting employees against hearing loss from industrial noise re-

oBJECTIVE 8:

are determined.

Explain noise exposure limits and how they

—

qu1res the establishment of standards and limits for safe noise exposures.

. " The no1se'exposure limits set forth in OSHAct (Occupational Saféty and
P _ Health Act) are'déSigned for both continuous’and impact~type (a sharp burst
of sound) noises.

The continuous nbi se limit wés set at 90 DB(A) measured ;

+

- for an exposure of eight hours per day on an A-frequency weighting scale (a

scale used by sound tevel meters that measures sound in much the same way as
the human ear ‘would).

For evecy decibel higher, the exposure time that is

permitted becomes lass (for exémp]e,'95 dB(A) for 4 hours, 100 dB(A) for 2

- hours, and so on).
_dB(A) are not allowed under any circumstances.

Exposures to continuous noise

evels greater than 115
limit fo impact-type

noise exposures is 140 dB(A). Table 4 lists thg Janui?y, 1981, standards

\
¢

- .

.TABLg 4.

“

-

OSHA STANDARDS FOR NOISE LEVEL REGULATION.,

Max imum
Exposure
Time Per
Day, Hr.

January, 1981

Regulation

Noise Level
dB(A)

g

Probable Future

Regulation

Noise Level
dB(A)

—{Nu‘amm
~N

172

90
95
97

100
102
105

- 110
115

92 E

~ 85

: 1/4

for noise' level regulation enforced by the 0ccupat1ona1 Safety and Health
T Adm1n1strat1on\ (OSHA) . '

/S

W
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, ~ - .
The National Institute for Occupational Safety fnd’ﬂealth (NTOSH) was “.
» established in the OSHAct to conduct research and-to recomménd new occupa- S

tional safety and health standards. NIOSH recommended that the present ’
" standards bg.Jowered to fnew levels (Table 4), and 1@ August, 1981, the maxi-
mum permissible level became 85 dBA Future regulations for limiting worker
exposure ‘to 1nd’ustria‘l noise may be even more restrictive than_existing reg- .
ulat‘ions. , )
It- shoudd be noted that the noise exposu;e 11m1ts spec1f1ed in the OSQ T
re\gu1at1ons are set forth as the safest limits feasib]e with due considera-
tion given to other- factors, such as economic 1mpact and available technol- ‘ :

ogy# The OSHA regulat'f‘bns, where used wﬂ]tffectwely protect approxi-

mately.85. percent of exposed 1nd1v1dua1s from permanent hearing damage due d
. toffindustrial noise. ' . oy :
L . —
’ F 3
& ~ \. M .
R ACTIVITY 8§ SIS,
Circle the correct answer. - . - ,
1. The maximum exposure time for a noise level of 105 i
C v dB(A) per day under January, 1981, OSHA regulations
e v ds: e - ‘
‘_1'1"‘ © «~ %+ a. 3 hours. = .. Lo ‘ ]
T b. 2 heurs.
C. r‘s.A - ' . N R . )
Tode L2 Rer, G0 e
2. Circle.True or False. . : ' R . ’

a’ The continuous noise limit is measured on the

A » A-scale.
b.. Noise limits by OSHA wi
from hearing damage,

protect @11 workers
True. False

c. Noise limit regulations Jre never changed.-

True Fals g
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_OBJECTIVE 9: - Describe a basic hearing conservatiap pro-

gram.

N -

The objectwe of a hear1ng con;ervation program is to prevent npise-, -
induced hear1ng toss and other related health concerns. Simple compHance
with/ Jocal, state, or federal rules and regulations generally will not pre-

" vent hearing loss in all individuals. These:laws are compromises between
_' known health research 3nd economic productivity. However,.‘ it may be econom-
- ‘1ca11y feasible to select lower exposure limits -that will be more protec-
tive. The lowest and safest practical limits are obviously best for the
well- beTné of the 'workers. i-ln addition, these. lowvlimits may” be of large
e ee‘onomc va]ue to the employer in the long run,- because they will m1n1m12e
' compensat1on c1a1ms for noise~-induced hearing loss. Furthermore, it is
likely that the reduced noise levels.will result 1n better overall working
' cbnd1tions thdt may contribute to safety and increased production,
. The effectweness of a‘ hearing cqpservation progra® depé}nds upon the
co_operzuon of employers, supervisors, empl’oyees, and other concerned indi-

this type of progrﬁr‘s four- fold.t

(3

viduals. Mgnagement s responsibility i

a 0

-'Aducting noise measurements, -
2. asures. ., : _ .

tigting noise control® _
s e Prov1d1ng hear1ng protective equigment when necessary. - }
7 + Infortning emp1o_xges of tho benef1ts to be derived from a hearing con- . |
{ . servation program, i i |
-~ - ﬁ‘T j
Qﬁt ﬁ'the "employee’ s responsibﬂity to make proper use of: the protect1ve -
ipment providéd by- management It is a}so the employge's responsibﬂity/ ‘

to observe an;'rules or regu1ations in the use of equipment to minimize the
noise level expqsure. To ensure the use of hearing protective equ1pment,
workers must f!rst be conv1nced of its necessity. The following table
‘. (Table 5) gives estimates of the nqpber of production workers exposed to
’ *°  continuous noise levels of an 85 to 100 dB(A). The 19 industridl Cateqories
1isteq'are intended to be representative of industry as a whole. »

\

I
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TABLE 5. SOUND LEVELS ENCOUNTERED BY WORKERS IN ‘
: 19 INDUSTRIAL CATEGORIES.*
| Industry 85-90 d’) 90-95 dB(A) 95-100 d8(A) 4
. | Food and Kindred Products _ | 7,498 16,853 | 2,580
# ) Tabacco Manufacturers 58 288 - 184
&~ " | Textile Mi1l Products - 18,030 15,380 10,751
- Apparel & Other Textile Products 1,028 -- ! -
Lumber ang Wood Products 4,119 - 24,585 ° 12,359
Furniture & Fittores . 7,469 - | = 2,960 = 4>
Paper and Allied Products . 7,638 . 10,211 152 ¢
Printing and Publighing 21,706 9,120 -, --
Chemicals & Allied Products 8,428 11,596 347
(Xi Petroleum and Coal Products 2,888 . 2,888 1,732
4/\\ Rubber and Plastic Products 5,438 2,981 168
\\; Leather & Leather Products 212 -- --
Stone, Clay & Glass Products 3,446 238 --
{ Primary Metal Industries 22,990 8,805 10,161
Fabricated Metal Productila . 12,976 6,850 9,447
Machinery, except Electr¥al 15,769~ » 8,454 3,416
Electrical Equipment & Supplies 5,434 1,740 68 .
~—————| Transportation Equipment 11,988 6,448 . _ 6,446
Electric, Gas, & Sanitary Servs. 25,387 18,576 ¢ -- .
" Total | 182,502 157,973 57,812 ~—
—-—-——---———------—--------—--_-—_—; ‘
- |’ Workers exposed to continuous sound levels “ ‘
of 85.to 100 dB(A) ........... e feeeeeeenan 3,982;370 : =
Workers exposed to continuous, sound Tevels S ‘
higher than 100 dB{A) ......... cciiiiiinninnenn. e 296,880
Total Workers Exposed ¢......... el e ...4,279,750
v ‘ . »

With -numbers of exposures to noise levels such as tﬁese; it i1s apparent that
each business involved should have a hearing coq;ervat16n program, -

* General procedures for carrying out an industrial hearing conservation
program are as follows: : <

. Eva]uat1on of noise exposures and the determ1nat1on “of work areas that
are pos;1b1e health hazards. '

. e Control of hazardous noise exposure by engineering measures if
. possible. . .

' %
« Consideration of the elimination or reduct1on of noise exposures in the
plannipg and development of future operat1ons and 1n the purchase of
new equipment or mach1nery.

<. - . . \ ’ ;\) . ‘
» - . "L
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' R + Measurement of hearipg ability of all personnel exposed to excessive
: noise levels (also called audiometric examinations prior to on the job
activity and at regular.intervals thereafter).

. | , '

. _« Use of persdnal hearthg protection devices such as earplugs or muffs -
' " wherever the noise cannot be adequately controlled by administrasjve or

Ll engineering” measuress - - - ' :

N Some c_ompanies have\foundb,,tt‘.yery helpful to use employee education as an .
apgrqach to a hearing conservation\program. Figure 8 shows @ sample card
~_one company issued to qﬁzof its employees concerning the purpose, benefits,

-~ and instructions for wear,ing-hearing protectors. ,
o “ - » . ! }
LET'S REVIEW 'THE FACTS N ' 3. ' 1f after five days the ear protectors, feel
' ,Uncomfortable, come 1n and see the nurse
1. 1t fs necessary for emplfyses in certain In the. company hospital
noisy areds to' wear ear protectors 4. Ear protectors should be replaced when they
, 2 Prolonged exposure to exce_ssiye noise ‘i become worn, stiff or lose their shape
- can harm the delicate hedriog mechanism 5. " If ear protectors are misplaced, a new pair
) 3. Ear protectors such as ear plugs or ear should be o&tamed without delay
< muffs will reduce the noise before it A N
- 6. Never put sbiled ear plugs Into your ears *
Al . reaches, the ear drum - ¢ Wash the eal plugs at least once & day
. 4. Your )ob assignment will determine with soap and water
™ whether you™ should wear eas” plugs (in- . .
. With proper care. ear plugs should last for
\- ) serts) or muffs (covets). . ' several months and ear muffs should last -
“ 5. Speech and warning signals can be for several years .
. . fully heard with ear portectors in noisy _/
- . . shop areas S . OWHER POINTS TO REMEMBER 4
- c - 1. The best ear Mrotector is the one that 1s
' WEAR YOUR EAR PROTECTORS . - ' properly fitted and worn
‘ - ¢ 1 The nurse will fit them gnd instruct .
| T ! . - . 2 Good protection depends on a snug fit A
- , you how to wear tm, S - small leak can destroy the effectiver¥ss , .
. 2 __year them for short periods to start of the protection . BN
s :';d 9":‘;:”’ ir;cre::o the m“"g 51 Y 3, -Ear plugs tend tc work loose as a result of [ VN
. v e . h:; ‘lle:a ‘y‘:uy'o:‘w:” e avle, - . talking or°chewing, and they must be re-
0 wear them 3 ¥ n . seated from time to time during the working
0 disc}oafor:t e day
‘ Suagested Hearing Tl-;‘uSchedule. _4_721f ear plugs are kept clean. skin®frrita-
a.m. o tions and“other reactions should not occur
e s Ist day = 30 minuses — 1 héur a . ’
R nd day » 1 hour > — I bour YOUR HEARING IS PRICELESS
3rd day = 2 hayrs », — 2 hours PROTECT IT |, °
4th day = 3 héurs - 3 hours < >
S5th day = a1t day - all day
. N ,thereafter 2
a -
’, - ok )
Figure 8.” A sample of & card that. one company issues ‘to all of its’ : -

*  employees whb~are required to-wearssome form of protective ‘hearing device.

.

: Industr{a1 noise' prd'blgms are extremely complex. .Thus there is no one .
“standard" program that-can be"ysed in e;ery situation. For those busi-
o nesses. and individuals needfngﬂ,assistanée in establishing hearing conserva- .. .
' .\tion programs, service:c: are avé%lable in a number of profeésiona] areas .
through private consultation, insurance and governmenta groups. °

o Lol - -v
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S —— ACTIVITY 9:

. 1. C1r$1e the‘correct answer: . )/&
e <A guczeséfu1 hearing conservation program requires
cooperefionmfnom: ’ , .\
a. the employees.’ ) ..
p. management..
Ce consulting experts.

. X ATl of the aboves ' .
2. .List five-genera] procedures for carrying out an
1ndustr1a1 hear1ng conservat1on program,
a.

+
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ACTIVITY 1 ' : - | .
1. Noise is any unwanted sound. . , ‘ ’
2, a. A sburce (that gives off sound energy)

b, A path (along whéch _sound energy travels) o . . -

: v ¢c. A receiver (of the sound)~

- ACTIVITY 2 . N .
’ l. -a. Amnﬁitude - how 1ou( or intense the sound 1s. 4
b. Frequeqcy - the pitch (h1ghgess or lowness) of the sound
- .t c.  Duration - how long the sound lasts. _
/ 2., Q. oB - decibel, measures the fullnegs of sound. - %;t
b.,” Hz - Hertz, -measures the frequency or pitch.

3

* ACTIVITY 3

. '1.. Phys1olo 1ca1 effects - loss of, hear\ng, stress, ulcers, heart disease
' (any on). . .
. 2. Psycficlogical effects - annoyance, .la;:k of sleep (either one). .
N - 3. Interference with communication and job performance - loss of ability
to communicate, hindering of job performance and work quality,’ .
) accidents (any .one). \
- » N .
ActIvITY 4 . - )
¢, Avoid the problem to begin with, ' \ )
' LA - , .
) ACTIVITY g ‘ : ) : ' ‘

1. Minimize the source - mod1fy or replace equ1bment mod1fy techno]og1ca1 T ;
approaches; properly ma1nta1n equipment; muffle exhausts; change

'}

. operational procedures (any one}. {
2. Ihterrupt the path - use sound-absorbing materials; shield or enclose
A ‘//// the source; increase the distance between the sound and the receiver; ' "

place a shield between the source.and the receiver (any one).
3, ‘Protect the receiver - enctose or shield the receiver; rotation of jobs
and personnel; Qar plugs a’g.ear muffs (any one) A ‘

i
t

y - ‘
»
o . . o
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ACTIVITY 6 ’ R . ‘

1., Ear plu.gs - provide an acoustical *al at the entrance of the-ear. / e
' canal; must be - properly (\‘Ltted (any one) f/e , '
2. . Ear muffs - worn over the'external ear, prev1de an acoust17ca1 seal 0 '
. . - LN :
against the head (either one). . . _ .
a .
ACTEVITY 7 _ oo Q - _ L

1. Replace vibrating machines - too expensive., ~
2. Reduce the machine speed - slow do#broduction. i
3. Regu1ar mgintenance - saves.wear and tear ,on machine; is least costly.
4

Ve

. V1brat10n 1soTatioﬁ - relatively inexpensive,

. , PR '
"ACTIVITY 8 ] N N ! .

1. : 1 hour. '
zo ao Trueo , ! ‘ . .

b. False - ' - .

. alseq . . ' /

c. False; ' ( \ ~

0 *\
ACTIVITY 9 . \ ] .
10 do - ] —_— " . *
! 4
2. See bulleted list on page 26. . o . ‘
: r
L -

~
J

Page 30/SH-33




