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controversy is evident in recant articles in Sound and Vibration

PREFACE

The widespread use of personal noise dosim2tars has generated controversy

over the instrument's ability to accurately measure personal noise exposure,

especially when the exposure includes impulse or impact type noise. This

9 -

which

attempt to explain the reported discrepancies between readings by different

instrunents. This report will supplement these previous findings and

discussions and offer evidence which identifies those factors contributing

most to the discrepancies noted batween readings of the same noise exposure by

diffarent personial noise dosimeters,
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INTRODUCTION

Significant differences in tha mean Leq(24) values were observed with
dosimeters used in 3 study monitoring the daily noise exposures of chi]dren3.
That study, conducted bv the Fels Research Institute, was jointly sponsored by
the Air Force Aesrnsnace Medical Research Lihoratory and the United States
Environmental Protection Agency. In the Fels study a difference was observed
in the mean Leq(24) values of about 7 dB using General Radio (Gen Rad) and
Metrosonics noise dnsimeters. Tha oniv statistically significant difference
observed was between instrument types with the Gen Rad units reading higher.
Possible explanations such as age and sex differences amonq the subjects and
procedural differences were examined and ruled out. It was reasoned that
group differences in mean Leg(24) recorded bv the two dosiméter types were due
to idiosyncrasies in the instruments themselves which resulted in svstematic
measurement ervors. An investigation was conducted by the Biocacoustics
Laboratory at Yright-Patterson AFB to determine the cause and to gquantify the
ohserved differences. This report deccrihes the mathod, the results, the
discussion and the ¢ nL]usivws 2f the invastigation.

HETHYY

Theory

Initially, the Gen Rad and Metrosonics instruments were both believed to
be at fault with each having its own idiosyncrasies contributing to the
problem, Most of the literature describing shortcomings of noise dosimeters
deals with measurement inaccuracies of impact or impulse noise and rapidly
varving noise lavels., This investigation examinad tha possibility that thase

tvpes of noise could be the nroblem, .
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Lquioment
The Gen Rad 1%54-9730, and the Metrosonics dB£-301 Metrologger were scetup

to operate on the erqual 2nergy rule (3 d8 par 4dubling) with 1 90 d3 criterion
level. The Gen Rad Instruments wara field adijustad to switch tham from the 4
d8 rule to the 3 43 rula % chanaing th2 jatarny? dyrosr wires andg
recalibrating according to the Gen Rad instructions manual. The Metrologger

was the dB 301/16 with program versinn 1.1 t3 r2ad out one minute Leq's,

Procedure

The first tests performed were acoustic measursnments in an anechoic
chamber. The dosimeter microphones wore fived in close proximity to each
nther on a micronhena stand £a insure thait Ry rocaiyad the sam» axpoasuee,
Gen Rad 1382 random nais2 gonarator inout aint i0is2 S0 2 Inudsprakar 1n2ated
approximately six feet awav from ih2 dosimatars, Continuous nois2 was
prasented at saveral sound levels up to 120 d33 <o demonstrate that each
instrument would accurately measure the noise lnvels used duriang subsequant
tests. The noise level inside the room was monitored by 1 3%K digital
frequency analyzer tyne 2131, with the pizk-un micraophone in the sama
proximity as the dosimeter microphonss. Tests were then conducted using
various conditions of interrupted pink noise. !ater in this investigation the
acoustic signal was changed to an 2lectrical input signal so that possible
microphone diffarencas would be avoided,

RESULTS

Several preliminary tests were performed to 2stablish baseline performance

nf the dosimeters. A friquency resnonse teost was parformed using an acoustic

signal at twn different Tovels (90 d3A and 100 dRA), Tho test signal was

monitored by a B3K 2204 prenision sound level metar, Tnhe results ara2
presented in Figure 1. Cfach steady, pure tone signal was presented for a §

minute period during which an Leq reading was faken.
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Continuous pink nnise wias then presented to the Sen Rad and Matrosonics
dosimeters at levels of 90 d3A, 95 437, 115 484, and 120 ABA. Exposure

durations were ten minutes and reidinags were taken every minute during this

time. The results are orasented in Table 1.
NOISE DOSIMETER READING
LEVEL GEN RAD METRASONICS
90 dBA 89.5 dBA 39 dB84
95 dBA 95.2 dBA 95 d3A
115 dBA 115.2 ABA 114 d3A
120 d8A 119.8 d8A 118 dBA

TABLE 1 = Steady Noise Test. Rasults ara 19 min Leq's.

<

xcept for a small ofFset at the high2r Tovals Sy the Hetrasonizs unit,
there was very Cinse agraatnant hatwaca aoectad and absarved readings, Al
observad rzadings wera2 tha same as tne 1l ninsuts Lag, that is, th2 readings
remained constant for each minute. The consistency of these readings
indicated that the dnsimeters accuratelv detoctad the high levals af nnise
that would be used in subsequant tests,

Interrupted 2ink noise was the exnosura in the naxt series of tests, The
test signal was low level, baseline noise of 30 43A with intermittent pulses
of 120 d8A. The total cvcls time nf low Javel-high lavel exposurs was 15
seconds and the time duration for the high lavel noise was varied in langth,
Tests were performed with high level noisa durations of 9.5, 1, 2, 4, 3and 3
seconds. Results are shown in Figure 2. A typical nattern of noisge exposure

is depicted in Fiqura 3.

120 dBA

80 dBA

Figure 3 - Typical Test Cycle. For each test, t was
either 0.5, 1, 2, 4, or 3 seconds.
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Fach point plotted in Figure 2 represents a 10 minute Leq as shown by the
y-axis. The dynamic range setting was 80-130 d43A on the Gen Rad dosimeter and
60-123 dBA on the Metrosonics unit. The graph shows that the Gen Rad

dosimeter performs quite well following the curve of the expected values 1

except for a 1 dB offset. The response of the Metrosonics dosimeter, however,

begins breaking down for high level noise durations less than 4 seconds in

duration. A 12 dBA error was observed when the pulses were 0.5 second, and
this error was observed as an underestimation of the actual exposure,
To determine if there was a dynamic range problem with the Metrosonics

unit processing the high level noise pulsa, this test was repesated using two

Metrosonics dosimeters with different dynamic ranaas of 50-123 484 and 46-193
dBA. A baseline noise level of 50 48A with hich level noise pulses of 100 d3A
was selected to remain within the dvnamic range of the instruments. It was
recognized that the small crest factor of the Matrosonics units might be a
problem, and observed discrepancies could be a result of that problem., The
results of this test are shown in Figure 4. This graph shows essantially no
difference in the response of each dosimeter even with different dynamic
ranges and lower noise exposure levels. This supports the crest factor
position,

These first tests confirmed that a problem existad when the duration of
the high noise pulse was varied. A logical follow up question was whether or
not there would be variations in dosimeter readings if the level of the high
noise pulse was varied while the time duration remained constant. An acoustic
signal was presented to each type of dosimeter. The cycle of the noise

exposure used is shown in Figure 5. Figure 6 shows the results of these

tests.
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Figure 5 - Test pattern used in level variation tests.
The high level pulses (LH) were varied from 5 dB8A to 40 dBA
above the baseline level of 80 dBA in 5 dBA steps.

A1l points plotted in Figure 6 represent 10 minute Leq's. The calculated

values were determined from equation 1:

1 ® (Li/lO)
Equation 1: Leg = 10 log [7f L cilo ]
i=1

i th noise level (dBA)

time duration of i th noise level [(seconds)
total time period in seconds or sum of a1l t.
number of different L. !

Where =

—
wounouou

S Nt

tquation 1: Time YWeighted Average Equation for determining
cunulative Leg values,.

The graph shows reasonable agreement between the expected values and the Gen i

Rad dosimeter readings. The Metrosonics dosimeter, however, had problems

handling the higher level noise pulses. When the high level noise was 40 dBA
above the baseline there was a 6 dBA underestimation of the actual noise
exposure by the Metrosonics dosimeter.
Since the noise environments used in the Fels study3 may have crossad
below the 80 dBA threshold of the Gen Rad dasimeters, several tests were
performed using noise environments that fluctuated above and below this
threshold. First a linearity test was performed to determine the response of -

each dosimeter to the levels that would be used in the threshold tests. The

results of the linearity tests are plotted in Fiqure 7, A1l instruments were
calibrated according to manufacturer's specifications. The Gen Raﬁ unit on
each of the two dynamic ranges tested returned readings approximately 2 dBA

above the level of the test signal. No reading below 78 dBA could be obtained
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using the 80-130 dBA range. The Metrosonics dosimeter was reading about 1 dBA
too high above 90 dBA. There was little concern with these "small" problems,
as each was most likely due to a calibration offset.

The first set of threshold tests were performed using an acoustic test
signal composed of pink noise presented at a low level of 75 dBA and a high

level of 85 dBA. Each signal was presented in a periodic pattern of high and

low signals with each signal present for equal time durations. Tests were
performed using t equal to 2, 5, and 10 seconds as the time durations for the
high and low signal levels. A typical pattern of exposure is shown in Figure
8.

85 dBA —

bt ——— U Pt —— U —

7o dBA -_—

Figure 8 = Typical Noise Pattern for Threshold Tests.
The time {t) was either 2, 5, or 10 seconds.

This pattern of noise exposure was presented for a total of 3 minutes and the

cumulative Leq is reported in Table 2. Since the high and low level noises

were presented for equal amounts of time the theoretical value of the Leg in
all cases was 82.4 d8A. The high dynamic range setting (80-130 d4B) was used

with the Gen Rad dosimeter and the Metrosonics' dvnamic range was 60-124 dB.

Switching Dosimeter Reading (Leq 3 min)
Time Gen Rad Metrosonics
2 Sec 84.7 dBA 82.0 dBA
5 Sec 87.7 dBA 82.0 dBA
10 Sec 86.2 dBA 82.8 dBA

Table 2 = Acoustic Signal Threshold Crossing Tests.
Expected Leq value was 82.4 dBA,

Table 2 indicates a significant problem with the Gen Rad dosimeter readings of
noises that cross back and forth over the threshold of this instrument. The
errors appear as overestimations, and under these circumstances a 5 dBA error

was measured for the 5 seconds switching time. The Metrosonics dosimeter




readings were accurata, however, the nois2 fluctuations did not cross over the

low threshold of 60 dBA »f this instrument. Therefore, in subsequent

:; threshold crossing tests the Metrosonics dosimeter was excluded.

To further verify this problem comparison t2sts were done with two Gen Rad
dosimeters, #178 used in the above tests and #134. Each unit was set to
operate on the 3 dB per doubling rule (equal energy) with a criterion level of
90 dBA. An electrical signal of 1000 Hz was chosen as the test signal rather
;[ | than pink noise. The electrical signal was used instead of an acoustic signal
V to avoid possible errars due to microphone dvynamics. The same pattern of
[ exposure as shown in Figure 7 was used for the Tirst sariss of tests., It is
important to note that the signal input lavals of 75 d8A and 35 d3A, and al)
electrical signal levels used in subsequent tests, were set and referenced to
the dosimeter unit being tested. That is, after the initial calibration

checks were made, the electrical signal was applied for a specific amount of

time that would produce a known noise dose reading. The electrical signal was

adjusted until this reading was obtained on the dosimeter. For example, a

reading of 01.00 should be obtained on the 60-110 dB3 range setting when a
signal of 75 dBA is presented for 1.5 minutes. This procedure reduced thea
chances that observed differences between dosimeter readings during testing
would be the result of a calibration offset present in one or the other

f; dosimeter. The results of these tests are presented in Table 3. The Leq's

cover a 3 minute time period. 4




Switching Time ] Range Satting Nosimeter Number Leq (3 min)

850-1390 134 39.4 dRA

178 89.4 dBA

Z sec 60-110 134 31.9 dBA
178 81.9 dBA

80-1390 134 86.4 dBA

178 86.4 dBA

5 sec 60-110 134 £1.9 dBA
172 82.4 d3A

530-130 134 34.3 d3A

73 ’31.2 434

10 sec 60-110 134 2.0 43A
173 32.3 dBA

TABLE 3 - Electrical Signal Threshold Crossing Tests. txpected Leq value

was 82.4 d3A.

The Gen Rad dosimeter overestimates the actual noise exposure, but only
when the 80-130 dB range setting is used. A 7 dBA ovarestimation of the
actual signal was observed for the Z seconds switching time between high and
low level test signals. The readings are fairly accurate on the lower dynamic
range setting of 60-110 dB when the test signals do not cross over the
dosimeter's threshold. These results further substantiatad the theory tha* a
systematic error is being introduced when the Gon {ad dosimatoers attempt to

integrate fluctuating 1nise lavels that cross hick and forth over the




threshold level of the instrusent. "are ‘osts o cosMucted to further
quantify and define tha nxtoat af this nrahlon,
DOSIMETER | RANGE HIGH LEVEL | SWITCHING | HnicE ansE ACT AL EXPECTEN | ERROR
NUMBER SETTING STGNAL TIME PEANTHG L LED (3 41n) | RESPONSE | (dRA)
(dB) (dBA) (SE0) (3 MiY) {dRA) (dBA)
0.5 HONE ))
178 80-130 39 2.0 nn.45 9%.7 77.4 11.3
5.0 01.21 85.3 7.9
10.9 00.11 82.5 5.1
0.5 N0 82.0 -0.1
178 80-130 35 2.0 31.55 89.4 92.1 7.3
‘ 5.0 N1.26 36.2 4.1
E 12.0 29.18 84.6 2.5
~ 2.5 SOIEA 87.3 D
- 173 80-130 90 2.9 Hn .31 37.0 37.7 G
5.9 .48 ?3.9 1.9
- 13.90 3Y.39 38.0 1.0
| 3.5 1100 a1 0.1
- 178 80-130 93 2.0 15.95 91.9 92.0 -0.1
. 5.0 01.14 92.6 0.6
10.0 1,03 42.2 0.2
! 9.5 LNE )
- 134 80-130 30 2. 03,47 83.3 77.4 11.4
L 5.9 0,77 $5.1 7.7
3 19.0 .17 32.3 5.4
1 n.5 95.0 81.6 -0.5
134 80-130 55 2.0 00.53 39.3 32.1 7.2
5.0 07.77 96.4 5.3
3 10.0 00.19 84.3 2.7
] 9.5 0.3 37.1 0.1
J 134 80-130 90 2.0 nn.32 87.1 37.0 0.1
¥ 5.0 00.49 88.9 1.9
g | 10.0 09.41 38.2 1.2
E | 9.5 00.93 7.0 0
o 134 80-130 a5 7.0 09,93 92.9 52.9 0
5.0 11.15 92.7 0.7
19.0 01.05 92.3 0.3
' TABLE 4: ELECTRICAL SIGHAL THRESHOLD CRISSING TESTS COMPARING
TWO GEN RAD DOSIWET&RS.
A
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- A series of tests was nerformed whore both the switching time and the high
k| level signal were varied. A Tow lavel siqgnal of 70 48A was s2lected as a

- baseline for all of these tests. N2 nois? dose count should be nicked up by ;

1
f?} d2A were now being suppressed by the intansity of the high leval noise signal.
4
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the dosimeter when this 70 dBA signal is nresont with the instrument operating i
on the high dynamic range of 80-130 dB., The high level signals used were 80

dBA, 85 dBA, 90 dBA, and 95 dBA. The switching times used were 0.5, 2, 5, and

10 seconds. A signal of 1000 Hz was used as tha electrical input. The
? results of these tests are presented in Table 4. The expected response values
shown were determined from equation 1. The errar between th2 expected values

and the actual Leqg's measurad is as high as 11 434, A\ nlnt nf ana of thes:z

"worse case" conditions would laok like Figura 9, !
A theory on the source of the orablem was davelonad. It is abvious that

the problem is time danendent with the shorter switching time producing

greater error (exclusive of 0.5 sacond). This seemed to indicate the i
importance.of the number of times tha tast signal crossed the dosimeter's
. ! threshold. Another important factor seemad to be the level of the high test
signal. The magnitude of the errors observed decreased sharpiy as the high
level test signal approached and went above 90 dBA., ‘hatever systamatic

errors were being introduced at tha Jower test signal lavels of 20 dBA and 85

It was theorized that an erroneous noise dose count was being introduced into

the reading each time a noise below threshold rose to a higher level crossing
the threshold of the dosimeter., In addition, the amount of error being

introduced appeared to be equivalent to introducing a signa' at a level of

approximately 90 dBA.

¢ This theory could be tested mathematically. 1In theory, a periodic test

signal pattern would result in th2 same Laq for one cycle of exposure as

1
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resulted for the three minute time period used in the tests, The dasimeter's

threshold is crossed twice eacn pariod, howevar, the important phasae is the

~é‘ one time in each cycle of exposura that the noise crosses ithe threshold from

;? the low level going to the high lavel. According to this theary, an

erroneous noise dose count is introduced on the upward crossing of the

threshoid. Tha "worst case" situatinn from Table 4, which was dosimeter

number 134 with exposure conditions of 30 dBA high level test signal and two j

seconds switching time, produced an Leq of 88.8 dBA. Knowing the Leq and the

time duration of the periond, the noise dose count actually obtained in one

! period can b2 determinad. The naise dos2 count that should have been

‘ obtained with the actual exuansure conditions 2an also be 4atermined. Tha

‘ diffarence in these nois2 dise 2nunts shauld be the amaunt 9¢ errone2gus noise

dose that is being intvyduced during tha thrashald crassing.  Tha equation

a used by Gz2n Rad for calculating Leq's was emploved:

. D 8
; Equation 2: Lag = 10 Yog (g5 x P + 90
3 where T = measurement time in hours
D = index number (noise dose)

Solving this a2quation for noise dose (D) and setting it up so time (T) is

i
|

m2sured in seconds wa get:

[(Leg-—90)]
. T 10
Equation 3: D = 338 X 10

By tnis equation an Leg nf 85.3 d3A for a 4 second period would give a noise
= dosa count of 90.0105353. *Hnwovzr, under the actual exposure conditions of 70
d3A for 2 seconds then 29 d34 for 2 seconds a noise dose count of only
00.00076389 would be obtained. WNWith this small noise dose count per period of

12

—— A te. o —— .

e e e - ————, 8

LR A




LR/ TN . T g e
LT vt .
et A a—a ..

S
=

|
L

exposure, it would take approximately 13.1 periods or 52.36 seconds before a

noise dose count of 00.01 would be obtained (09,91 baing the lowest noise dose

count that can be obtained on the G2an Rad dosimeters)., The diffarence between

these noise dose counts is 00,0097719 or approximateiv 00,01, Therefare, each
time the noise exposure crosszs the dosimeter's threshold going from a low
level exposure below threshold tn a high ona, an erroneous noise dose count
equal tu the lowest reading capable on the Gen Rad dosimeters (00.01) is
introduced into the noise exposure reading.

This hypothesis can be further tested by apnlving a correction factor to
each of the noise dose readings in Tabiea 4 and recomputing the L2q's. The
correction factor will be 2qual to the number nf times in ~2ach perind that the
threshold is crossed, multiplied by 00.01, and this number will be subtracted
from the noise dose re;ding. For example, when the switching time is 2
seconds the threshold of the dosimeter will be <rossed, from low to high, 15
times each minute (once every 4 seconds). In a 3 minute time period the
threshold is crossed 45 times, thus an erroneous noise doase count of 00.45 is
introduced. Likewise for the 5 and 10 seconds switching times, erroneous
counts of 00.13 and 00.09 should have been introduced respectively. No
correction will be made for any of the 0.5 second switching times since there
was little or no error present. The corrections will alsn not be applied to
any of the situations where the high Tevel signal was 90 dBA or more, since
the dosimeters appear to behave normally at these levels. The corrections are
made in Table 5. As the table indicates, when this type of a correction is

applied the amount of error seen is significantlv reduced.




Dosimeter| Range | High Leval | Switching|Nnise Dose| Actual |Expected|frror
Number Setting Signal Time Reading |Leq(3 min)[Response|(dBA)
(dB8) {d3A) {(snc) (3 min) {dBA) (d3A)

2 00.01 72.0 -5.4

178 80-130 80 5 00.03 76.8 17.4 -0.6
10 00.02 75.1 -2.3

? 00.10 82.0 -0.1

178 80-130 85 5 00.08 81.1 82.1 -1.0
10 00.09 81.6 -0.5

2 00.02 75.1 -2.3

134 80-130 80 5 00.02 75.1 77.4 1-2.3
10 00.03 76.8 -0.6

? 00.08 31.1 -1.0

134 80-130 85 5 00.09 31.5 32.1 -0.5
10 00.09 31.5 -0.5

TABLE 5: CORRECTED NOTSE DASE READINGS

To further define this thrashold problem the "trigger point” was
determined. A count of 00.01 is automatically introduced each time the noise
exposure crosses the 80 dBA thresho’d point moving from a noise lzvel below
threshold to a higher level noise. t was nacassary to determine how low the
noise exposure would have to go before the trigger mechanism was raset,
allowing another 00.01 count to be introduced upon the next upward threshold
crossing. A level of 70 dBA is low enough to cause this resetting, However,
it was the 80 dBA point where a noise dose count is first observed. UWith 2
seconds switching time and a Tow level signal of 70 dBA, the high level signal
was set at 79 dBA and no noise dose count was observed on either Gen Rad
dosimeter when set on the high dynamic range of 30-130 dBA. No difference in
this resuit was observad when the low level noise was switched off, that is,
when no low level signal was present. Tests were than conducted dsing 2
seconds switching time and an electrical input signal at 1000 Hz. The high

Tevel noise was kept constant at 80 dBA and the low level signal was varied

%
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starting with a setting of 80 d8A and moving down each time in 1 d3 steps

until the "trigger pnint" was discovered,

“When the low level signal was set

at 80 dBA the signal was essentially constant aver the entire 2 minute neriod

of the test.

switching circuitry as during the previous tests.

The signal was, however, sent through the same timing and

‘Jhen observed on an

oscilloscope, the input signal contained no strav "clicks" or "spikes."

Therefore, the switching circuitry was not adversely affecting the input

| signal.  The results of these test are shown in Table 6.
g Dosimeter Range Low Level Switching Noise Nose Leq (3 Min)
| Number Setting Signal Time Reading (d3A)
: i (d43) (dBA) (Sec) 13 Min)
. 178 80-130 80 2 00.06 79.8
4 178 80-130 79 2 00.06 79.8
: 178 80-130 78 ? 00.48 33.5
134 80-130 30 2 00.9% 75.8
134 80-130 78 2 00.06 79.8
; 134 80-130 78 2 00.49 £8.9
i _,
! ' TABLE 6 - "Triggar Point" Tests a

The table clearly shows that the nnise dose r=adings "blow up" wnen the low

level signal reaches 73 dBA. Therefora, the noise exposure level must drop to

i 78 dBA nrior to going back above tha threshold lavel of 30 dBA before the
problem with threshold crossing accurs. The significance of knowing this will

be explained in the discussion section of this report.

e e

DISCUSSION
The results of this investigation reveal a never before reported reason

for the observed discrepancies among dosimeter recadings, Certain laboratory

conditinans of noise exposure were created wharebvy the cumulative Laq reading

given by a noise dosimeter was almost 9 dBA above the highest level of the
actual test signal because of threshold crossover problems. There may be many

Air Force, industrial, or even everyday situations where similar conditions of

—_— e ———

15




noise exposure might be present. The human voice can fluctuate in level
across 78 dBA to 80 d8A which is the range of noise levels where the threshold
crossing problem occurs. A dosimeter micranhone worn on the shoulder or chest
can pick up direct voice signals from the wearer, The fact that an Leq
reading from a noise dosimeter could actually be nigher than the noise
environment that is being measured is significant., There is no way of knowing
how much of a correction factor to applv to the data.

The mathematical prob]ems4 and integration proMems1 that have been
associated with personal noise dosimeters are not being disputed by the
arguments presented in this r2oort. Rather, those results should provide some
new insight to an old problem. The difficultv 2ncountered whan using
dosimeters to monitor noise environments which fluctuate across the threshold
of the instrument may ba at least a partial explanation for some of the
observed discrepancies reported by many users of such equipment, This
explanation is simple and its plausibility has bean demonstrated both
mathematically and experimentallv.

It is important to make the results of studies such as this known to the
public. Unfortunately, the burden of choosing a particular make of noise
dosimete, to do a job is placed on the user. There is no national laboratory
for standardization testing of nnise measuring instruments which could offer
useful consumer product information. Anyone purchasing noise monitoring
equipment must rely on the manufacturer's specifications, which typically
comoly with all applicable 'ANST and QSHA standards. Hnowever, when these
various instruments can give completely different readings when measuring the
same noise exposure, there is a problem with the standards and thé methods

used to determine compliance. This roport should be viewed as further

ayidence for better standardization of noise dosimeters. It is unlikely that

1
3
!




such standardization will come about in the very near future. It is, however,
important to recognize that a lack of such standardization is contributing to
the variability in noise dose measurements as well as confusion among users.
The concept of noise dosimetry is certainly good, and its desirability and
usefulness would be greatly enhanced by improved instrumentation and noise
standards.,

CONCLUSION

The Air Force has been using noise dosimeters in its hearing conservation
programs for several years. The most widely used unit is thas Gen Rad model
1954 dosimeter. Tha Air Force uses noise dosimeters that operate on a 4 dB
per doubling rule with a criterion level of 84 dBA, Although this
investigation used dosimeters operating on the 3 dB rule, similar threshold
crossing problems would occur using dosimeters that operate on the 4 d8 or 5
d8 rule, although the extent of the problem is not now known.

One of the reasons for discrepancies in noise dose readings taken with
noise dosimeters, particularly overestimations of noise exposure when Gen Rad
dosimeters were used, is due to the introduction of a noise dose count into
the reading when noise fluctuates across the threshold level of the dosimeter,
The threshold problem does not present itself when the threshold level of the
dosimeter is lowered. Unfortunately when the threshold is lowered several
decibels of noise measuring capability on the high end of the dosimeter’'s
dynamic range are sacrificed. One solution is to expand the noise dosimeter's
dynamic range to include a wider range of noise levels that a worker could be
expected to experience. When Gen Rad noise dosimeters are to be used it is
essential that the proper dynamic range be selected before use. fhe 60-110

dBA range setting should be selected whenever the majority of the noise
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exposure is expected to be within this middie range. This will help avoid the

threshold crossing problems.

;
;
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The Gen Rad dosimeters are good in most situations, but because the
Metrosonics dosimeters with the time history capability give more information
that is of practical value, it should be the preferrad dosimeter for Air Force

use. As explained in previous reports3’5’6

, 1t is important in hearing
conservation work to know where and when a noise overexposure occurs. This is

the only way that proper hearing conservation and roise control procedures can

be implemented.
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FIGURE l: Noise dosimeter freauencv responee at 90 dBA and 100 dPA.
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g | FIGURE 2: Dosimeter résponse under conditions of
interrupted pink noise with an 80 dRA baseline
noise level and intermittent pulses of 120 ARA,
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FIGURE 4: Dosimeter response comnaring two Metresonics
dosimeters with different dvnamic ranges under cenditione
of interrupted pink noise.
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FIGURE 6: Dosimeter response to variatiors in level
of the high level noise pulse.
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FIGURE 7: Linearitv test of dosimeter resperse using a steadv
continuous pink noise acoustic test sisgsnal.
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FIGURE 9: Worst Case Threshoid Crossing Test. MNosimcter
response in each case should be 77.4 dBA.
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