
INTRODUCTION
The U.S. Mine Safety & Health Administration (MSHA) published a new occupational noise expo-
sure rule on September 13, 1999.  The new rule applies to all coal, metal and non-metal
mines and became effective September 13, 2000.

USER APPLICATION NEWS NOTE 2
HEALTH & OTHER RISKS
Noise is one of the most pervasive health hazards in mining.  The
National Institute for Occupational Safety and Health (NIOSH) has
identified occupational noise-induced hearing loss as one of the ten
leading work-related diseases and injuries.  MSHA estimated that
13% of the mining population of the United States (about 37,000)
would develop material hearing impairment during their 
working lifetime under the previous noise standards.

Prolonged exposure to hazardous sound levels over a period of years
can cause permanent, irreversible damage to hearing.  Hearing loss
may occur under prolonged exposure to high sound levels, or 
gradually when levels are lower and exposures less frequent.  An individual may not notice hearing
impairment until after substantial hearing loss occurs.  In addition to adversely affecting the 
quality of life, hearing impairment can jeopardize the safety and productivity of affected miners
as well as those around them.

Occupational Noise
Exposure in U.S. Mines

ROOT CAUSES
When the ear receives an acoustic signal, it first travels through the canal where the pressure changes
move the tympanic membrane (ear drum).  Located behind the eardrum is the middle ear in which
the three smallest and hardest bones in the body are found: malleus, incus and stapes (hammer,
anvil and stirrup).  These bones are connected in a chain between the tympanic membrane and the
round window of the cochlea (inner ear).  When exposed to noise these bones start to vibrate and

act as an amplifier converting sound energy
into mechanical energy.  The mechanical ener-
gy is then converted into hydraulic energy in
the cochlea.  The fluid that has been set in
motion in the cochlea will, depending on the
signal frequency, affect different small hair-like
cells in the cochlea.  When a hair cell is stimu-
lated it sends an electrical signal to the brain
and the hydraulic energy is converted to elec-
trical energy.  A noise induced hearing loss in
the inner ear occurs when the small hair-like
cells become damaged or weaken due to over-
load (noise exposure).



The objective of the new MSHA Occupational Noise Exposure Standard is to reduce or eliminate the
damage to these hair-like cells, which is the "root cause" of noise induced hearing loss.  To aid in
these efforts, MSHA has defined for the mine operator specific exposure limits.  Mine operators are
required to establish a system of monitoring that evaluates each miner’s noise exposure sufficiently
to determine continuing compliance with the rule.  

MAJOR NOISE EXPOSURE LIMITSMAJOR NOISE EXPOSURE LIMITS

Action Level

Permissible Exposure Level (PEL)

Maximum Exposure Level

Dual Hearing Protection Level

An 8-hour time-weighted average (TWA8) 
sound level of 85 dBA integrating all sound 

levels from 80 dBA to at least 130 dBA

An 8-hour time-weight average (TWA8) sound 
level of 90 dBA integrating all sound levels 

from at least 90 dBA to 140 dBA

115 dBA at any time even if wearing hearing 
protection

Any time the TWA8 exceeds 105 dBA

SOLUTION
The rule specifies how a miner’s noise dose is to be determined, but 
otherwise it is performance-oriented and neither the methodology nor the
intervals of monitoring are specified.  Fortunately simplified and cost
effective methods are now available for the mine operator to assess a
miner’s noise exposure.

There are two basic types of instruments commonly used to sample noise.
The first is a noise dosimeter, which measures personal exposure to noise.
It consists of a microphone (placed in the miner’s hearing zone) and a
case containing the microprocessor-controlled monitor.  The dosimeter 
continuously monitors, integrates and records the sound energy a miner is
exposed to during the shift.  This information is used by the dosimeter to
generate all of the calculated values required by the rule for determining a
miner’s noise exposure.  Examples of calculated values include:

Dose - Indicates the percentage of the PEL the miner has received during
the actual period of testing.

Maximum Exposure Level - Indicates the highest sound level recorded
at any time during the test.

TWA8 - Indicates the 8-hour time weighted average noise exposure for the miner.

Q-300 Noise Dosimeter



In their most basic and economical configuration dosimeters 
provide results to the mine operator via an integral display.  Other
features possibly present in the dosimeter include the ability to
generate hard copy reports directly to a printer and/or the ability to
interface to a computer for storage, retrieval, analysis and reporting
of exposure data on a desktop or notebook PC.

The second type of instrument is a sound level meter (SLM).  The
major difference between the SLM and the dosimeter is that the
SLM is not intended to be worn by the miner.  The primary 
applications for SLM’s are in handheld surveys or area 
measurements.  A broad range of SLM’s are available with varying
levels of functionality.  Very basic SLM’s might only provide an
indication of the current decibel or sound level (SPL) and the 
maximum sound level detected.  The most advanced SLM’s enable
the mine operator to understand the frequency components of the
noise so that appropriate engineering controls may be selected and
applied.  This type of SLM is referred to as an Octave Band
Analyzer.

Quest Technologies offers several unique SLM and dosimeter 
solutions that allow the mine operator to determine a miner's noise exposure and assist in the
implementation of administrative and engineering controls.  Both sound level meters and dosime-
ters have significant value in an effective noise exposure management program.

SLM’s allow the mine operator to:
• Perform initial walk through surveys of their operations to determine which subset of 

miner’s are candidates for dosimeter studies.
• Develop a noise level map of their operations to facilitate implementation of effective 

administrative controls.
• Understand the frequency content of the noise in their operations to facilitate selection 

and implementation of the proper engineering controls.
• Test new incoming equipment for compliance with specified noise emission limits.
• Periodically test existing equipment for undesirable changes in noise emission levels as a 

result of mechanical wear.
• Perform follow-up walk through surveys of their operations to determine continuing 

compliance with noise exposure limits.

Dosimeters allow the mine operator to:
• Monitor the miner’s exposure throughout the work shift without being physically present.
• Understand the miner’s total noise dose under circumstances where the noise levels vary 

throughout the day.
• Determine the miner’s full shift noise dose without conducting full shift sampling under 

circumstances where the noise levels are continuous throughout the day.
• Understand if the miner’s noise exposure ever exceeded the 115 dBA maximum exposure 

level.
• Understand if the miner’s noise exposure ever exceeded the 105 dBA dual hearing 

protection level.

Quest Basic Series Sound Level Meters
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Quest’s new easy-to-use 1100 and 2100
sound level meters offer basic 
measurement features in precision Type
1 and Type 2 accuracies.

Two operating modes and great 
portability make the 1100 and 2100 the
perfect choice for many laboratory, 
community, military, and industrial 
measurements.

Models 1100R and 2100R include the
optional remote microphones which
allow measurements up to 50 ft. away
for hard to reach locations.

The large LCD display provides readings
in 0.1dB increments as well as indicating
a low battery (LOBAT) condition.  The
slide switches make the meters
extremely easy-to-operate - even while
wearing gloves.

The durable red “granite-look” molded
polymer case is lightweight and 
compact in size making the 1100 and
2100 as red, rugged and reliable as they
come. 

Standards 1100/2100:
Model 1100 : Type 1;
Model 2100 : Type 2 
ANSI S1.4-1983(R1997), 
IEC 60651-1979 EN60651,
CE Mark

Measurement Ranges:
30 to 140 dBA         
40 to 140 dBC

Frequency W eighting
Networks:
“A” and “C” weighting

Meter Response:
Fast and Slow 

Microphone:
Field replaceable .52 inch 
diameter prepolarized con-
denser (electret) microphone

Temperature Range:
Operating: 14°F to 122°F   
(-10°C to +50°C) 
Storage: -4°F to 140°F 
(-20°C to +60°C) less batteries

Effect of Electrostatic
Fields:

Negligible

B E N E F I T S

■ User-Friendly Features
A large, easy-to-read LCD 
display and simple slide 
switches combine for easy 
operation and viewing of data.

■ Simple One-Button 
Calibration

It’s as easy as a press of a 
button. No tools or 
screwdrivers required.

■ Portable Design
The “granite-look” molded 
polymer case is extremely light-
weight and compact.

■ Optional Remoteable 
Microphone Cables for 
1100R/2100R

Available in 2 ft., 10 ft. and 
50 ft. cables

■ RFI Shielding
The 1100/2100 are housed in a 
rugged RF shielded case.

■ Frequency Weighting Options
Choose between “A” and “C”
frequency weighting.

■ Slide-in Battery Compartment
To eliminate battery connection 
failure, the meter has a unique 
slide-in battery compartment.

S P E C I F I C AT I O N S

■ Wide, Selectable dB Range
With a wide 70dB range and 
three range settings, the meters
can be tailored to a specific 
application. In fact, overrange 
and underrange indicators 
designate the appropriate
setting.

■ Two Operating Modes
With two operating modes, the 
1100/2100 offers great flexibility.
SPL mode continuously 
displays sound pressure level 
and automatically updates the 
current reading at a rate of 
once per second. Max mode 
causes the display to hold the 
highest SPL during the 
sampling time.

■ Output Jack
Connection to peripheral 
devices, such as recorders and 
oscilloscopes, is made possible 
with an output jack.

Effect of Electro m agnetic
Fields:

Negligible
AC/DC Output:

Both AC/DC outputs are
provided through a single 
3.5 mm stereo jack. DC output 
impedance is 1000 ohm. Each 
0.167 V change equals 10 dB 
(1V/60dB). AC output imped
ance is 1000 ohm. AC output is
amplified weighted input to RMS
detector.

Operating Humidity:
0 to 95% relative humidity,
non- condensing

B atteries:
One 9-volt alkaline battery, 
approximately 25 - 30 hours

Size:
1100: 2.8” x 9.2” x 1.3”
(7.1 cm x 23.4 cm x 3.3 cm) 
add another 0.5” for 
microphone
2100: 2.8” x 7.0” x 1.3”
(7.1 cm x 17.8 cm x 3.3 cm) not
including 0.5” microphone 
height

W eight:
1100: 10.8 oz. (306 g) 
2100: 10.3 oz. (293 g) 
including battery

Pending A pprovals:
UL, CSA, EEx
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Also available-models
1100R/2100R for remote
microphone capability
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ABOUT QUEST TECHNOLOGIES
Quest Technologies is one of the most widely recognized and respected manufacturers worldwide for
life safety & health instrumentation and software.  It is through our lifelong commitment to 
continuous quality improvement, product innovation and a mission to delight our customers that
we have achieved this status.  We specialize in regulatory compliance and personal safety solutions
for noise, heat stress, indoor air quality and toxic/combustible gas monitoring applications.  Quest
Technologies solutions are available worldwide through a network of factory authorized dealers that
specialize in life safety & health solutions. 

1060 Corporate Center Drive  •  Oconomowoc, WI  53066  •  phone 262.567.9157  •  toll free 800.245.0779  •  fax 262.567.4047
email:  sales@quest-technologies.com  •  www.quest-technologies.com                                      

PERTINENT WEBSITE LINKS
U.S. Mine Safety & Health Administration (MSHA) http://www.msha.gov
National Institute for Occupational Safety & Health (NIOSH) http://www.cdc.gov/niosh
National Hearing Conservation Association http://www.hearingconservation.org
American Industrial Hygiene Association http://www.aiha.org

FOR MORE INFORMATION
If you have any questions concerning our technology, pricing, availability or would like to schedule
a product demonstration, you may contact our customer service representatives at (800) 245-0779
or e-mail us at sales@quest-technologies.com.  

Toll Free: 800-245-0779
Phone: 262-567-9157  •  Fax: 262-567-4047

ISO 9001 Registered Company                            www.quest-technologies.com

Datalogging Noise Dosimeter
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The Q-300 Noise Dosimeter is a highly
versatile, multi-function datalogging
noise dosimeter.  It performs a wide
variety of acoustical measurements for
applications such as workplace evalua-
tions, personal exposures, compliance
assessments and environmental analy-
sis.  Its tough package makes it ideal
for industrial, military, mining and
enforcement use.  RFI shielding and
intrinsically safe design means the 
Q-300 can go where you need it.

While the Q-300 is easy to use, it pro-
vides the details and flexibility required
by industrial hygiene, safety and envi-
ronmental professionals.  The datalog-
ging dosimeter is housed in a tough
compact aluminum case and operates
with the user in mind.  The clear dis-
play and easy-to-use keypad make
operation the way it should be - logical.

No matter what information you need,
the Q-300 has it.  The unit will calculate,
display and store Sound Pressure
Levels, Max and Min Levels, Peak
Levels, Averages (Leq or Lavg), Time
Weighted Averages, Sound Exposure
Levels, Dose and Projected Dose, and
Exposure in Pascal Squared Hours.
Time histories for average levels, MAX,
and peak, plus statistical tables are
readily available 
for print out.

■ Instructions Where You Want
Them

A complete manual is included, 
but for quick reference the basic 
operating information is right on 
the unit’s cover.

■ Log All the Information You
Need

Including sound levels and peaks

■ Meet All the Requirements
Three simultaneous dosimeter 
studies using independent 
threshold, criterion level and 
exchange rate assures you will 
have what you need today and 
tomorrow.

■ The Power to Do the Job Right 
Long battery life, easy changes 
without tools, information backup 
during battery changes and clear 
“LOBAT” warning means you will 
have performance when you 
need it.

■ See it Now, Print it Later
The LCD display lets you see 
what you want now, and paral-
lel/serial output allows direct 
printing of all the details.

■ Security
Two levels of security allow you 
to lock out setup access or all 
keys, plus reset on/off functions 
are designed to protect the data 
from accidental erasure.

■ Run it Even if You are Not 
There

Auto on and auto run time 
mean you can set the Q-300 to 
run itself.

■ Paperless Surveys
The unique Event function makes
surveying a variety of locations 
easy. Just keep track of where 
you went, and the Q-300 will do 
the rest, keeping information sep-
arated so you can analyze each 
location at your convenience.

■ Field Replaceable Microphone

■ Easy Calibration

■ Supported by QuestSuite®

for Windows Software

B E N E F I T S S P E C I F I C AT I O N S

Standards:
ANSI S1.25 - 1991, ANSI 
S1.4 - 1985: Type 2. IEC 
60651 - 1979, IEC 60804 -1985:
Type 2; IEC 21252 - 1993 

Measuring Range:
40-110 dB or 70-140 dB

Detector:
True RMS, 63 dB Pulse Range

D ata Output:
Uses interface modules con-
nected to the microphone con-
nector. Parallel operation or 
serial with selectable baud rate.

Microphone:
Field replaceable, 8mm shoul-
der-mount, Type 2 One piece 
system: cable, connector, and 
microphone

B attery:
Single 9-volt alkaline provides 
approximately 48 hours of oper-
ation 

Temperature Range:
-10 to 50°C (14 to 122°F) 
operating
-20 to 60°C (-4 to 140°F) 
storage (battery removed)

Humidity:
0 to 95%, non-condensing

Electro m agnetic Field   
Effects:
Negligible below 50 Oersteds at
50 to 60 Hz. Tested for RFI 
susceptibility with <1 dB error at
field strengths to 10 V/m over 
the frequency range of 10 MHz 
to 500 MHz.

Size:
5.5 x 2.8 x 1.4 inches (140 x 70 
x 40 mm)

W eight:
15.5 oz. (440 g)
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Integrating/Datalogging SLM
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The Quest 1900 (Type 1) and 2900 (Type
2) Integrating/Datalogging Sound Level
Meters enable the use of one instrument
to analyze “A”, “C” or Linear weighted
sound levels using a choice of exchange
rates. With the use of 1/3 or 1/1 octave
band studies, integrating all the informa-
tion together in one file is easy. 

Create and store multiple files without
having to print or download the instru-
ment. The information will stay in memo-
ry, even if the instrument is turned off or
the 9 V batteries are taken out.

The hand-held 1900/2900 is ideal for
compliance, noise control analysis, traf-
fic studies, worker exposure profiles and
most any industrial or community noise
measurements.

Expand this powerful sound level meter
by adding an optional Octave Band
Filter.  Both the OB-300 and OB-100 filter
sets conform to the most stringent
requirements of IEC 225 and ANSI S1.11,
Order 3. When the OB-300 is connected
to the 1900 or 2900, 33 selectable fre-
quency ranges may be analyzed. Each
range is 1/3 octave in width with center
frequencies from 12.5 Hz to 20 kHz. 
The OB-300 also provides 11 full-octave
ranges with center frequencies from 16
Hz to 16 kHz. The OB-100 has 10 full-
octave ranges with center frequencies
from 31.5 Hz to 16 kHz.

Manual or automatic operation 
is provided with the OB-300, OB-100 or
the OB-50. In the manual mode you
select the frequency to be monitored. In
the automatic mode, the instrument will
sequentially step through each filter
band, record the measurement, and
store it for future review. Either filter
uses the battery power supplied by the
sound level meter.

Memory capacity of the 1900 or 2900 can
be increased from the standard 128K to
512K. With the standard memory, for
example, you could log five quantities
each second for up to four hours. The
extended memory would allow the same
information to be logged for 18.5 hours.
The same data logged each minute
would allow over 200 hours with 128K
memory and over 900 hours with 512K
memory.

■ User-Controlled Logging
The user is in ultimate control of
what is logged, displayed and 
printed, selecting from SPL, 
Leq, Lavg, TWA, Lmax, Lmin, 
LDN, CNEL, Pa2Hrs, SEL, 
exceedance levels, time
information, and more.

■ Operating Mode Options
Manual-, automatic-, or
threshold-triggered studies pro-
vide the user with versatile con-
trol.

■ Response and Weighting 
Options

The 1900/2900 provides fast, 
slow, peak and impulse 
response with “A”, “C”, or Linear
weighting

■ Easy-to-Operate
The soft-touch keypad and 
large LCD with fiber optic back
light make the unit easy to use 
in any situation.

■ Integration and Datalogging 
Capabilities

For specific situations the capa-
bility of integration and datalog-
ging proves to be
an invaluable 
tool.

F E AT U R E S

■ Battery-Protected Memory
To protect loss of data the 
1900/2900 has a special bat-
tery-protected memory.

■ Optional Octave Filter
Optional 1/1 or 1/1-1/3 Octave 
Filters are available for octave 
band analysis.

■ Printer/Computer Interface
With most any serial or parallel 
printer, analysis reports are

pos- sible. Data can be further 
enhanced with the use of an 
IBM-compatible computer. The 
PC can also serve as a remote 
control for the meter.

■ Optional Parallel Interface
The optional cable assembly 
includes an electronic interface 
to allow direct print output to 
parallel printer.

■ Intrinsic Safety (Type 2)
Optional Model 2900UL allows 
octave band analysis in haz-
ardous locations. UL and CUL 
Class I, Groups C and D.

■ Supported by QuestSuite®

for Windows software
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