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Precision Sound Level Measurement —— Type 1

Modet 155-145
Octave Band Analyzer

Microphones
Available

7047 1/2" condenser, random-
presstre

7046 1/2" condensecr, free-
field

7013 1/2" candenser, low san-
sitivity, pressure

7023 1" candenser, pressuro

{(A-63B Pre-amp Adaptor

needed when using 1" micro-

phone.)

For moradetailed information

see Brochure 98-100,

Model 155 lmpuise
Precision Sound
Level Meter

Thismelor exceeds ANSI Stan-
dard $1.4-1983 for Type 1 in-
siruments and IEC Publica-
tion 651-1979 {or Type 1 im-
pulse meters. It fealures a
dynamic range from 27 to 140
dB *a 30 dB lingarized scale
which is easier to read be-
cause of the equi-spaced div-
isicons ® four weighting scales
-~ A, B, C and Lincar — ali of
which can be used in octave
band analysis ® fast and slow
responso * provisions lortape
and charl recording of all out-
puts sinteqgral ponk hold capa-
bility for three operating
modes: fasl response maxi-
mum, |[EC impuise and OSHA
impact paak hold. It can be
uscd with the filters doseribed
at thoright for precision mea-
surement and analysis of
sound levels in labaratory,
industrin) and community ap-
plications; for audiometer cal-
ibration and Irequency analy-
sis of audiometric rooms; for
product noise measurement;
and for struciural and mechan-
ical acoustical analysis.

[
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Model 0B-145
Octave Band Filter

Canfarms to the most strin-
gent requirements of ANSI
$1.11-1971, Class |l and |EC
R225. 11 plugs inte the bettom
ol the Moter to form the
Model 155-145 Octave Band
Analyzer shown atl leit. The
Analyzer has ten seleclable
octave frequency ranges, cen-
ter frequencies extend from
31.5 Hz to 16 KHz.
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Model 0B-133 1/3
Octave Band Filter

Confarmsiothe requirements
of ANSI §1.11-1971 Class Il
and IEC-RA225. It plugs into
thebottom althe 155 meterto
form the 155-133 1/3 Octave
Band Analyzer. The Analyzer
provides thirty-three select-
tthle hilter ranges from £2.5 Hz
to 20 KHz center frequencies
with 1/3 oclave band width.

The Meter and Octave Band Filler ara available ina kil which also
includes the CA-22 Sound Calibrator, the WS4 Windscreen and

carrying caso.

[The TRP-2 Tripod and microphone cablas are eptional.}
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Sound Level Measurement

*Approved by the U.S. Mine Safoty and Health
Administration (MSHA) for intrinsic salety.

Model 215 Sound
Level Meter*

A profossional full-range ANSI
Type 2 general purpose meter
for virtually all applications
requiring precise sound pras-
sure level measurements.
Wide dynamic range — 30-
140 dB, A, B, C, Linoar and
External weighting selection.
Maodular consiruction permits
plug-in addition of Qctave
Band Filter or Peak-Hold Al-
tachment. Meets ANSI Stan-
dard S1.4-1983 Type 2 and
IEC 651 Type 2.

Model 214
Sound Level Meler

Provides the same wide dy-
namic range as tho Model 215
with A Scale weighting and
{ast and stow respense, Other
weighting scales and modular
plug-in capability have been
omilted to provide a cosi-
affective meter forapplications
whore those lealures are not
needed. Meats ANSI Standard
§1.4-1983, Type 2 and |EG 651
Typo 2.

For more detailed infermation seo Brochure 88-73

Models 208 and 208l Sound Level Meters*

= -

These low-cost, aceurate
pockel-size meters are used
for spol checking industrial,
product, communily and ve-
hicle noise levels; for insur-
ancesurveys, instructional pur-
poses, speech level indica-
tion, and many other applica-
tions. Both measure in the
A-weighted slow response
maode. Range of the 208 is 70-
120 dBA. Range of the 208L is
50-100 dBA. They weigh anly
four cunces and fit easily in a
shirt pocket.

Far more detoited inlermation
see Brochure 98-136.

Model 211FS
Sound Level Meter*

An adaptable instrument de-
signed primarily for measur-
ing maving vehicle ncise.
Other uses include enfareing
noise statutes, checking
OSHA complianco, measuring
product noise, and gencrat
scientific use. A and C scale
weighting, fast and slow re-
sponse, 00-120 4B range.
Meets ANSI Standard St.4-
1983, Type 2 and IEC 651
Type 2.

Model 211A
Sound Level Meter*

A general purposainstrument
primarily imtended for detoer-
mining OSHA compliance.
Also used lar quick, simple
measturement ol acise fevels
in all environments. A scale
weighling, slow response. G0-
120 dB range. Meels ANS)
Standard $1.4-1983, Type 2
and 1EC 651 Typa 2.

For more detailed informalion see Brochure 98-46.

Sound Level Meter
andCalibrator Kits
Models 211A-12,
211FS-12,214-12,
215-12,215-15

Four kils each containing a
Sound Level Meter, CA-12 Cali-
brater plus other accessories.
Model 215-15 kit contains CA-
15 Catibrator and accessories.
All kits complete with padded
carrying case. Model 211FS-
12 kil is illustrated.

Remote

Microphone
All sound level meters excepl
Models 208 and 208L are avail-
able with a detachable micra-
phone for remate applica-
tions. Model numbers lor
meters with ramote micro-
phones include the letter “R"
as follows: 215R, 214R,
211FSRA, atc. Microphone
cables up fo 75 feet long are
available,




Octave Band Analysis

Impact Noise Measurement

08-45 Octave
Band Filter

Plug-in attachmenl Tor Modol
215 Sound Laovel Meter. So-
lects nine octave bands from
31 Hz lo 8 KHz. Meets ANSI
51.11 Class Il, the mest pre-
cise and stringent class for
octave fillers. A +10 dB button
permits making measure-
menis down to 20 dB.

215-45 Octave Band Analyzer j‘ ‘

Consisis of 215 Sound Leve!

Meter and OB-45 Oclave Band

Filter as shown below,

215-35 Peak Hold
Meter

Consists of 215 Sound Level

Meter and PH-35 Poak Hold

Module,

PH-35 Peak Hold
Module

Plug-in attachment for Model
215 Scund Level Mater. Threo
modes of peak held measure-
ment; QSHA impact hotd, JEC
impulse hold, and FAST re-
Sponst maximum hold.

215-.4512 Octave Band Analyzer Kit

Many uses and features make this kil an outstanding value. A
precise measuring kit used for general noise analysis, product
noise emissions, community naise, audiometer calibration, audio-
metric background noise, and many other applications. Includes
the 215 Sound Level Meter, QB-45 Octave Band Filter. CA-12
Calibrator, Windscreen and padded carrying case.

For moro detuled infermation see Brochure 98-2.

215.3512 Peak Hold Meter Kit

Same as kit descnbed and illustrated above except PH-35
moedule replaces OB-45 Filter.

For moro detailed intarmation see Brochura 98-41.

215-345-12 Universal Kit

This highly versatile kit is essentially a portable lab with all the
analysis capability of the 215-4512 kit plus the additionalimpulse-
impact measurement capability of the Peak Hold Module.

-/
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Noise Dosimeters

For Noise Exposure Measurement

M,cno_;éw -

Synenymous with excellence fn sound measurement, The
MICRO-15 is a micro-processor-based instrument that monitors
18 functions simultangously, (See page B,) It provides maximum
readout infarmation, exceptional versatility in selling parame-
lars, provides for hard copy printouts, and data lor histograms
and stalistical study. The high crest factor permits meoasure-
ments al great accuracy in extremely impulsive noise environ-
ments, With the selectable parameters the MICRO-15 can be

MICRO-15 Kits
MICRO-1512, Includes MICRO-15 Dosimeter and CA-12 Cali-
brator in a padded carrying case, spare batteries, micro plug, 8
mm adaptor, WS-5 Windscreen and mic bracket.

Other kits with up to ten MICRO-15 Dosimeters bul otherwise the
samae as the MICRO-1512 kit are also available,

dedicated ta virtually all applications; U.8. OSHA Compliance
and Hoaring Conservation, U.S, DOD 4 dB Exchange Rate,
Worldwide Industrial Noise Pragrams, and Communily Noise
Measurement.

UL, Listed {or intrinsic safety.

For more detaited information see Brochure 88-163,

Models M-78 and M-8B

These two dosimeters cover a vasiety of nceds and applications. Baoth are completely automatic, self-contained personat dosimaters
which measure naise exposure in vasiable noise environments, Used for both leng term (all day) and short term (brief reproseniative
sample) expasure measurements. High impulse capability — 30 dB crest factor.

A slide chart for converting shart term exposure readings to equivalent decibet levels is furnished with each. Both dosimeters are

MSHA-approved for intrinsic safety and rmeet ANSI 5§1.25-1978 Type 2 requirements.

Model M-78B
For OSHA noise exposure mea-
surementsbasedonabdBAtime
doubling exchange ratic. Dynam-
ic range extends from 80 {0 130
dB(A) (140 dBA peak). Thresh-
old and 8-hour criteria lovelset to
prevailing OSHA requirements
or special user needs. Can be
i gonverted to 4 or 3 dB exchange
. ratioil needed in the future. Read-
out is an LED 5-digit disptay.
Indicates percent of OSHA allow-
able exposure in increments of .01% from .01%10999.99%. Warn
in shirt pocket or on belt, or can be mounied on tripod for area
study. Rugged. accurate, dependable; long 100-hour battery life.

For mare detailed informalion sea Brochure 958-102.

Model M-88

Equal energy dosimeter based on a 3 dBA time doubling
exchange ratio. Standard range oxtends from 80 to 120 dBA (140
dBA peak), but other ranges can be accommodaled. Calibrated
ta 1SO R 1999 for industrial applications.

For more detailed informalion see Brochure 98-130.

Model M-7B/4

A DOD type dosimeter with a 4 dBA time doubling exchange
ratio. Standard range extends [ram 80-125 dBA (140 dBA poak)
with an B-hour criterion lovol of 84 dB.

Model M-7

An MSHA type witha 5 dBA time doubling exchange ratio. Range
extends from 90-120 dBA, 10 dB crest factor capability. Full
MBHA approval for use in mines,

M-7B32 Noise Dosimeter and
Calibrator Kit
Caontains the M-78 Dosimeter, CA-32 Calibrater, 8 mm micro-
phone adaptar, and two spare batleries as shown at |eit.

The M-7, M-7B and M-8B Dasimeters are also available in kits
which have up te ten dosimeters but are otherwise similas to the
M-TB32 kit.




Digital Integrating
Sound Level Measurement

Model 228 Integrating Sound Level
Meter — Leqg
A small, hand-held instrument lor measuring equivalent sound

levets (Leq) in variable noiso enviranments. Ideal for industrial
and community applicalions where noise variations are too

MICRO-15 Noise Dosimeter

A microprocessor-based
multi-flunction mater sys-
tem thalt measures accu-
ralely in all noise environ-
ments. It functions as a

noise dasimater that simul-
taneously manilors two
noise doses with variable
thrasholds, criterionfevols,
exchange rates, ranges,
ovorload levels and fre-
quoncy weightings that are
selected by the user. The
MICRO-15 compuies the
integrated sound level,
lime-weighted average, 3

j7o o

o R
4 BAIR Fowy
}

sovore for use of a standard meter or where long term equivalent

readings aredesiroed, Covers a
90 dB(A) range in six select-
able 40 dB range bands. Se-
leclable measuring periods ex-
tend from twa seconds o 16
minutes. Aulomatic reset and
reslart permit continuous mea-
surement. Meets ANSI stan-
dard 51.4-1983, Type 2, and
IEC 651 Typo 2.

dB dose, equivalent sound

level, sound exposure level, F} MOd?’ 2§7 d
sound level, peak sound ntegrating Soun
level, and maximum slow Level Meter —
sound lavel. In addition OSHA - 5 dBA

three timing functions —
run time, pause time and
overload time — are pro-
vided. Values ol each func-
tian are digitafly displayed
merely by pushing the ap-
propriate bution. Hard
copy printouls and data tar
statistical analysis avail-
able.

For more detailed informalion see page 7 and Brochure $8-163,

i %
faum

e

Same as Model 228 excoept
measuras on o 5 dBA ex-
change rate (lime douhling in
accordance with OSHA cri-
tert.

Both integraling sound level
meters can be used with a
chrrt recorder to oblain
TIME-HISTORY plots of the
noise profile. The system can
be set to record industrial
naoise over A full or partial

Kit Models 228-12 and 227-12

Each kit contains & model 228 or 227 Integrating Sound Level
Meter, CA-12 Calibrator, WS-2 Windscreen and Carrying Case.
{TP-2 Tripod is optional.)

work shift and can also he
used for community noiso re-
cording over a 24-hour day.
For more detailed infarmation
sea Brochure 98-71.

Kit Models
411BB-228-12T and 41 1L-228-12T
4118BB.-227-12T and 411L-227-12T

Each Kit contains a Model411BB cr411L Chart Recordar, 228 or
227 Integrating Sound Level Meler, CA-12 Calibrator, WS-2
Windscreen, TP-2 Tripod and Carrying Case,
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Audiometer Calibration

Refer to Bulletin 98-97 for a complete

description of these systems.
S

Quest audiometer calibration systems range from the sophisti-

* cated clinical, exhauslive microprocessor-controlled sysiem o

the simple meter systom which roplaces biological calitration,

Model AM-3000 System

This system, tllustrated below, is the top of the clinical line for
sophislicated, precision, microprocessor-controlled analysis. It
is a complele and fully pertable system for exhaustive calibration
of all audiometers. It measures decibel level, attenuator lingarity,
frequency, total harmenic distortion, puise width, rise time, fall
time, and oversheot. ., and provides hard copy printouts of the
results, Electrical centinuity checks down to-10 dB can bemadse
onthe audiometer. Both "brainstem click" amplitude and audio-
matric room background noise can be measured. The system
consists of the 158 Precision Sound Level Meter, OB-145 Octave
Band Filter, CA-22 Sound Calibrator, AA-175 Audiometer Anal-
yzar, 8470 Printer, LT-20 Linearity Transtormer and the neces-
sary microphones, couplar, welght, stand, cabte and chart,

Model AM-2000 System

Same as the AM-3000 System except that the 8470 Printer and
LT-20 Linearity Transfarmer ara omitted.

Model 155-14522 AM System

Same as the AM-2000 System except that the AA-175 Audiome-
ter Analyzer is omilted, Harmonie distortion can be measured
only fram the 3rd harmonic and higher.

AA-175
Audiometer
Analyzer

A microprocessor-con-
frolled analyzar that veri-
lies audiometer calibration
and performance, Calcu-
lates decibel level, linear-
ity, harmonic distertion, fre-
quency, ovarshoot, riseand | - ¢ T
falt times, and pulsewidth. _ . . T Lol

Model AM-200 System

Acomplele, versatileand fully porlable system for the exhaustive
calibration af all audiometers. 1 measures decibel lavels, atlenu-
ator linearity, Irequency, harmonic distartion, pulse widih, rise
lime, fall times, overshoot and audiometric room background
noise, The system, at upper right, includes the 215 Sound Lavel
Meter, OB-45 Octavo Band Fitter, CA-15B five-frequency Cali-
brator, AA-175 Audiometer Analyzer, AS-1545 Calibration Stand,
and the necessary varphane coupler, weigh! and calibration
chart. The calibration assembly is shown meunted in the Calibra-
lion Stand in the photograph at upper left.

Modeif AM-100 System

Similar to the AM-200 axcept for making pulse tone measura-
monis. The OB-245 Super Octave Band Filter and FC-3 Fre-
quency Counter are used in place of the AA-175 Analyzer and
QB-45 Filter as a cosl saving measure.

Modei 215-4512 AM System

Similar to the AM-100but signilicantly lower in cost. Inctudes the
standard Octave Band Filter instead of the Super Filler and the
CA-12 single frequency Calibrator instead of the CA-15 five-
requency Calibrator. Harmonic distartion measurements begin
wilh the third harmonic. FC-3 Frequency Counter is optional.

Model 215-12AM System

A basic system that roplaces biological calibration of audiomo-
ters. Pravides quick, accurate calibration checks of audiometer
decibel lavel. Designed for those applications where simplicity
and economy are major considerations.

Bio-Acoustic Simulators

Two units, both of which provide a dependable alternative to
calibrating audiametars binlegically. The Model BA-201 is & high
performance instrument for making the daily biological check of
audiometers; the BA-201-25 is the same as the BA-201 bul in
addition contin- .

uously measures
roem background
naise in live ociave
bands. Both are used
with manual, auloma-
tic,and microproces-
sor audiometers and
with standard ear-
phones, with arwith-
oul Audiocups.




Community Noise Measurement

Model 235-12WW1
Vehicle Noise Monitor v i."‘l' 1‘A-E12hw Kit &ar
i iali . 214R-12WT Kit ehicle Exhaust Noise
This specialized dual-purpese sound 211F5-12W Kit for

measuring system s used bath 1orin- thig kit is intended for autdoor applications : .

car monitoring of pass-by vehicles and  which sequire a remote microphane and tripod Vehicle Stationary and

far stationary vehicle noise lesting. syslem. Primary applications are measurement Drive-by Noise

The system consists of a digital read-  of drive-by vehicle noise and [aw enforcement. 214-12W and 215-12W
outmonitorandan adjustable window-  The kit contains the 214R Scund Level Meter Kits for Community and
mounted migrophone and eable assem- with ramole microphaone, CA-12 Calibratar, General Purpose Noise

bly. The monitor is readable both in windscreen, windmeter, tripod, micrephone P

direet sunlight and in complete dark- cable, and padded carrying case. Kits also Each kit contains a Sound Level Meter,
nass. It covers a sound range of 50 to available with 218R, 211FSR, and 211AR CA-12 Calibrator, windscreen, wind-
100 dBA, meiars. meler and padded carrying case.

Chart Recorders & Systems

Recording Accessories

59001 2-fold Paper # 723A26-6 Red Pen » 7526201 Carrying Case
s Spare Battery  Battery Chargor # RM-800 Aecording Module ©
RAA-1QJ0MVY Recorder Adaptor

Model 411L

A smalt portable AC-
powared recarder
thatcan be used with
all Ques! sound tevel
meters to proyide a
permanent record ol
measurameant [evels.
Features multiple
span input ranges
from 1MV through 10 & AT e e e s
velis and a variable altenuator to 100 VDC. The drive has ten
speeds from 0.5 cm/hour fo 10 cm/minute. Utilizes a disposable
pen cartridge and 4-inch wide chart paper rotl.

Model 41188

fdentical ta the Model 4111 oxcept it operates on rechargeable
batleries and can be used in the field where AC is not available,

Model 4118B-228-12T Equivalent
Sound Level Recorder System

Far making chart recerdings of equivalent socund levels (Leq)
using the 228 moter. Also includes 411BB Recorder, CA-12 Cali-
brater, TP-2 Tripod, WS-2 Windscreen and carrying case.

Model 411L-215R-12WT .
Sound Level Recorder System ~

For making chart recordings of sound levels using the 215R .
mator. Also includes 4111 Recorder, CA-12 Calibratar, WS-3  The racorders can he used with all Quest sound leve) meters for

windscreen, TP-2 Tripod. necessary accessories, and carrying ~ Making permanent records of sound Jevel measurements.
case. For more detailed informaticn see Brochure 98-72.
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Vibl' ation Measurement For more detailed information see Brochure 98-145

Quest vibration measurement sysiems aro used in engineering
and research, noise contral, machinery acceptance tesls, quality
cantral, preventive maintenance, and insurability tests.

Two systems are offered, One uses the VA-508B Assembly with
the 215R Sound Level Meter as the roadout. The other uses the
VA-508BP Assembly with the 155 Precision Sound Level Moter as

the readout,

VA-5088
Assembly
(Shown with 215R-45
Octave Band Analyzer)

Model

No. Unit
V|-90 Vibration Integraior
508 Acceleromslor
59-72  Probe

AC-5 Acceleremeter Cablo
58-406 Vibration Chart
58-982 215R Maler Input Cable

The VA-5088B Assembly uses
the 2158R Sound Level Meter
as the readout. The QB-45
Octave Band Filter can be
plugged into the meter as
shown lor octave band anaf-
ysis.

VA-5088P

Assembly
(Shown with 155-133
1/3 Octave Band Analyzer)

Madel

No. Unit
VI-80 Vibration Integeator
508 Acceleromeler
59-72  Probe

AG-H Accelerometer Cabla

58-407  Vibration Chart

58-817 155 Precision Moter
input Cable

The VA-508B Assembly uses
the 155 Pracisicn Sound Level
Meter as the readoult. Bothihe
(B-145 Octave Band Filter
and the OB-133 1/3 Octave
Band Filter can be plugged
into the meter as shown for
cetave band and 1/3 oclave
band analysis.

Vi-90 Vibration Integrator

This electronic module canverts the acceleromoter signal ino
values of the three vibration compenents — aceeleration, veloc-
ity and displacement. Tha specilic
valuoto be reoadis sclected by means ol
the 3-position slide swilch. The VI-B0
utilizes the latost integrated circuit loch-
nology. Itis powered by a 9-volt battery
and housed in a rugged aluminum
housing.

508
Accelerometer

Thisunil senses ihevibra=-
lionthat is convertod into
values of the three com-
ponents of vibration —

acceleration, velocity and displace-
ment — by the Vibration Integrator
and the Sound Leovel Meter,

59.72 Probe

This probe is screwed into the Acceleromaler. In practice the
pointed end is pressed against the vibraling subject to iransler
the vibration sensations to the Accelerometar.

58-406, 58-407 Vibration Chart

Those charts are usad to convert the sound fevel moter readings
la vibration units. The vibration units used are as follows: accel-
eration: g's rms, velocily: melers/second ms; displacement:
meters rms.

. . 155-22-5088BP
Vibration Measurement System Kit
llustrated below. Contains the VA-508BP Assembly plus a 155
Precision Sound Level Meter with 1/2-inch microphone, a CA-22

Calibrator, 58-817 Input Cable, and a 58-407 Vibration Chartin a
59-970 carrying case. The OB-133 Filter is optienal.

215R-15.5088
Vibration Measurement System Kit

Contains the VA-508B Assembly plusa 2158 Seund Level Meter,
a CA-15B Calibralor, 59-982 Input Cable, and a 58-406 Vibralion
Chart in a §9-925 carrying case.




Calibration

All Quest Sound Loevel Sali-
krators are portable units
which can be used in the
lahoratory and in the lield,
The calibratien of ali
nnits is traceable to
U.8. Nalional Bureau
of Standards. Coupler
fits the standard 1 1/8
inch diameter micro-
phone. Adaptors

for smaller micros ¥ 4
phones are avail- : A :

able. Fer more
detailed infor-
matien sece
8rochure £
98-17, o

f,

Microphone Adaptors
8ix sizes; 17, 0.72~, 052", 0.5", 10 mm and 8 mm,

10

Model CA-22

The CA-22 isthe most pracise
of the calibralors with four
selectable cutputs: 110,94 dB;
1000, 250 Hz. 11 can be used as
a laboratory standard for cali-
brating precisicn type 1 instru-
mants as well as general pur-
pose sound leve) meters and
other instruments with micro-
phong inputs.

Models CA-12
and CA-12M

The CA-12 is a general pur-
pose calibrator (1000 Mz at
110 dB} that is primarily used
for on-the-spot checking of
sound lovel meters and other
sound measuring instru-
ments. The CA-12M is the
samo as the CA-12 axcept that
it produces a 94 dB sound
level,

Model CA-158B

The CA-15B is a five-lrequen-
cy calibralor (125, 250, 500,
1000 and 2000 Hz at 110 dB)
intended for checking sound
measuring instruments in
cases where a more thorough
catibration is considered neces-
sary. It is particularly usefulin
checking the scala weighting
of sound leve) meters and in
detormining filter skirt accu-
racy of octave band filter sels,

Model CA-32

The CA-32 has a buill-in pra-
cisien timer which limits the
duration of the signal to pre-
cisoly 32 secands al 1000 Kz,
110 dB. The CA-32 is de-
signed primarily for lield cali-
bration of noise dosimeters
wherecalibralion is a function
of sound levet and time. The
calibratar is also used to verity
the accuracy o! other sound
measuring instruments.

~f



e e e R e

e e

PELR)

L

T e

TR

Accessories

Power Supplies
~ PP

4/ P8-85 — AC Adaptor [or line
operalion of meters

PS-65 — For use with AA-175
Analyzer

PS-120 — For use with BA-
201 and BA-201-25 Bio-
Acoustic Simulators

PS-124 — For use with FC-3
Frequency Counter

PS-123 — For use with 235
Vehicle Noise Monitor

Windscreens

WS-2 — for 1/2" dosimeter
mics

WS-3 — for 1" mics

WS-4 — {or 1/2" mics

WS5-5 == {for 8 mm mics

WM-1 — Windmeter

Precision Microphone Cables

=S
3y O
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{PMC-10 and PMC-50)

=T =

Precislon Inpul Cable 58-817

Cables

—iy

Mastold Cable (MC-5M)

—y al

14 0
Microphcne Cables {MCK-10 and MCK-50)

Lt |

AC-5 Accelerometer Cable

Precislon Mastold Cuble (BMC-5M)

e e opm—

Microphone Cables {MC-25, MC-50 nnd MC-75)

@‘

Micraphone ond Cable

Audiomeiler Calibration Accessories

Modlel FC-3
Frequency Counter

A simple, easy to use fre-
quency counler intended for
use in and around the audio
range, Complete with 6-foot
power cord and line converter
that plugs into wall outiet.

EC.9A Couplerand
W-440 Weight

Audiometric 6CC coupler simi-
lar to the NBS, typo 9A forcal-
ibration of all audiometers.
The W-440 Weight provides
the necosary 450 gram force
1o the audiomater garphone,
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1830HA for Hearing Ald Test Assembly

=1 )~

input Coble 59-982 lor 215R Meter

~t=g

Microphone and Cable for BA-201-25 Simulator

LT-20 Linearity
Transformer

Used with either meter sysiem
to increase signal level by 25
dB. Permits audiometer tine-
arity check dewn to -10 «B.

Tripods

TP-1 — 20 inches closed; 55
inches extonded

TP-2 — 10 inches closed; 51
inches oxtended

TMH-1 — Triped Mic Ho!der

Printers

Queas! Instrumenis can he
used with the Digitec Madel
6470 Printer and olther com-
parable printers.

Response Cabla lor

242 e

BA-201 and BA-201-25 Simulators

= (T S — s

Input Coble for LT-20 Tronstormer

-
Inpzl Cable
for MICRO-15 Doslmeter

. =
Input Cabte
far AA-175 Analyzer

BC-4 Bone Coupler

For bone vibrator catibration;
moasures relative lorces, Sim-
ilar to an Artificial Masloid for
the relative measurement of
bone oscillator vibratory force,

QHA-2 and QHA-1
Couplers

2cc Couplers for impedance
or hearing aid calibration.
Sleave adaptor included to fit
1/2-imch microphones enly,
Specify for which micro-
phene, QHA-2 is for behind-
the-war wids, QHA-t is [or in-
the-ear aids.
Formoreinformation onthese
accessorles soe Brochure
08-47,




Model 261 Sound Level
Detector/Controller

A sound-achvaled mstrument thal moniors nose levels and
acluates warming hghts, aliem bells and other signal deviges. Gan
also be ustd te acouslically turn gnor off any device thal regunes
upto 10 amps and 300 volts. Usod (D monitonng nose in indus-
tnalworkplaces hospdal and school areas mdustial equipmen
and processes . . . ANYWNCre S0 INSrease mnoise atiove | speci-
fied level should be detected.

Coveis a range betwesn 55 and 110 ¢B with selectatle A and C
scaln frequency weirghlings and procoaammable reachon e,
Operates on 1205240V, 50°60 Hz Weighs d poonds 1 - Kg) 10«7
X Jinches (260 x 180 x 80 mimj.

Unilincludes nuerophone and 35-toot cabile

Lighied sign is optionil. For maore detaoled inlormation see Bro-
chure 98-176
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Model 155
S  Precision
..umuffﬁ‘f;”'f:rsf)) O Type 1
B £ B Sound Level
AN Meter

WE_'OHTmu »

Model OB-145
Octave Band
Filter

Model OB-133
— @8 || 1/3 Octave Band
9#9_'0,?'_1[ b ;;u'%ﬁ | Filter
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MThe Ml(lalde} 155|Im[;ulfsc:‘: I‘ée;:lslun ggtgd Lcwl:]l d

cter with the plug-in Mode! OB-1 ctave Ban e - . .

Filter forms the Mode! 155-145 Octave Band ‘ ﬂlnl ’I“‘L.“ ';:'."_"‘l".’l_'ll ”’I“"'
Analyzer, and wiih the plug-in Model OB-1331/3 ivailable i xits ‘1",”(' 140
gcla\re gang ﬂllclr forms the Moedel 155-133 1/3 '(?‘l|,'l"l"l‘|“"l(-’\;;,§ ?””“”

ctave Dand Analyzer, alihratar, the 1

Both analyzers are used for precision Windscreen and carrying
mensurement and analysis of sound Jevels in case, (The TP-2 Triped and
labiaatory, ndustrial, communlly and audiometric microphane cables are
applicatlgns, The Model 155-1331s especlally useful optionat.)
in proviting detalled data In structural acoustic and
vibrational analysis.

The 155 Meter exceeds ANSI Standard 5$1.4-1983
for Type 1 instruments and JEC Fublication 651-1979
for Type 1 impulse meters, It features a dynamie

range rom 27 to 104D B 1 30d1 linearized scale
which Is easier to read because of the equi-spaced
divistons & four welghting scales — A, B, C and Fhree optional hatf-inch precisi Jenser micraphones afe
”neur — a” 0' WII]C \ can bI! u’cd In oclave IJilrld ] 1ru.. ﬂp“”l'l:_l b=t proc sian Cond LI\S'(.I' mlcrnp_ 1.()!1(_5 Jdee
* analysls # fast and slow resporse 8 provisions for used wnh. the 155 Sound Level Meter. A one-inch precision con-
tape and chart recording of all outputs & integral denser micraphone is alsa availahle which permits measuring saund
: « jpreak bold capabillity for three opecaling modes: fast levols in the lower ranges, primatity for audiometric measurements.
! . ruspknlm?dmnxlmum, 1EC impulse and OSHA impact Typical respanses of the micropthones are shown in the curves helow,
: peak hold, L
e e L . 0
. ! . o LIRRLIULR L] T« 1 T1T1TH 1 I 1
odst 7046 Half-Inch, Free-Field, 50 mV./Pg
5 Standard for IEC and ANSI, +
F
0
o
k] -'“-..,,\ A
-5 Py
? P
-10
-15 00 1K 0K
Frequency 1H#)
a TTTIT T T =TT T 1111 L, ’
Modal 7047 Half-Inch, Pressure, 60 mV/P '
5 Standard for ANSI: 4
o Y 3
2]
s \P\
-10 Y
15 100 X 10K
Frequuncy {H2
1c UL R} 1 L L LL ] L)
. [ "Model 7013 Half-inch, Prassure, 16 mv/Pa| | |||
- Suggested for High Sound Level and Impact Noise up to 160dB
. : N

The OB-145 Filter canforms to the maost stringent 10
reguirements of ANSI 51,11-1971, Class 11 and IEC
11225-19566, The OB-133 Filler mects the - 100 " o
requirements of ANSI §1,11-1971 Class 11l and - rr——

IEC-1225-1960. ey (He)

[ The 1554145 Analyzer hais ten selelclabl(: oc(}n'vc 10 I—— ——r—rrT S

requency ranges, Cenler frequencies exlend from . s

315 Hato 16 iz, The 165-133 Analyzer has 33 . “’;",{dﬁ' 7023 Gne-Inch. Pﬁf.‘*”'e‘ 56 '?V./ Pa

selectable (requency sanges 1/3 oclave haind in T — T Ty L ML

mli.ilh. Cunter fruqu{-nclns extend from 12.5 Hz to 20 o Suggested for Audiometric Calibration. | | | |
z.

Adtditional features of the Analyzers Include a B ‘\,,
frequency range of 10 Hz to 25 kHz, a precision -5 S
condenser microphone with 200 volt polatization, a ~—
true RMS delector wilh a crest factor up to 25dB, -1a
capabllity ior use with remole micraphone and up
ta 100 feet of cable, and lighiwelght construction — 15 100 K 10K
each Analyzer (Meter and Filler) weighs only 34 Freguency {H2)
olnces.
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3-50 V4 "'N-.._‘}\ \ Froquency Hamds  Hr ’
5 7 e N Octave Band Recording
© Y ] . N\ . . .
’ Typical H 1 Maximum A\ - of a Motor Drive Syslem Inclustrial Noise Level Recording
<60 et 0B-145 + + Limit p
.. Filter 1 I ANSI & IEC — A DC oupun provides for using the meter and both analyzers with a
| ! J ; 5N e Ine| WY athva
70 , N n chart recorder to abtain precision time history plots of noise profiles, The
[X] 0z G4 06 08 2 A 6§10 recarding system can he used in the lab, inindustry, and in communitios
B SY Y

Friquency Ralio — 171,

Normalized amplitude response for the OB-145 Octave
Band Filter is shown above, The @ilters are flat within 1di
in the bandpass, with the 3dB downpoims a1.707 I and
1.414 Fg, where Fg is center frequency of the band
chosen. The Fo/2 and the 2F, magnitudes are down hy
appraximately 20di with the decade paints down by
greater than 70d8,

The normalized passhand characteristic of any
frequency and af the OB-133 is shown below, The lilers
are flat within 0548 in the passhand, one-sixih octave
ibove and below the center frequency e approximately
3dB down, ane-half and 2-octave points {.51¢ and 2f¢)
greater than 45dB down and one-guarter and 4-octive
points {.25fc and 4fc) greater than 68dB down.
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i _E]
ahl T
e Y Minimum
g = Lmi
w o ]
5o TS ANSII& EC ﬂ-{
E T
§ .30 /I T \ l—
g Tl -\ Typigal
! 4ol Maximum iyl N\ [-0B-133
T umh J YT INT T Filter
t [T Ans! s se TS A
2 ,'/1 s I \\\
£ \
60 " l \ \
70 4 H N
o1 02 D304 OUb OR1 1t 2 4 4 6 10

Froguency Haue - 1 g

Dynamic range of the 155 Meter by itself is 27 to 140d 8.
when used with the OB-145 Filier, the specific minimum
measurable SPL's in each octave band are as shown in the
following table,

Oclave Welghting Scale
Band A 0 [ LIN
All Pass 27dB 27dB 27dH 32di
31,5 and 63 7 10 20 a2
125 and 250 7 12 16 1h
500 anct 1K 9 " 10 0
2K and 4K 1 9 9 10
4K and 16K 11 ] q 14

Abave dia is for 17 microphone, Madel 7023, Inherem
noise level it least 508 below the RMS values listed in
the table.

The OB-123 has similur charscteristics,

for making precision recardings of general noise lovels and measuremaens
as shown ahove.

AUDIOMLTER
CALIBRATION

Another primary use of hoth analyrers
is in hearing conservation programs
where they are used for audiomotric
roum backyround noise measurements
and for direct calibyration of both manual
and automatic audiomelers,

Three fully portable precision
autiomeer calibration systeims ate
available in kits. Al systoms use the
Sound Level Meter arul Octave Band
Filter thaugh the 1/3 Getave Band Filter
can also be wsed. For a complere
deseription af these sysiems refoer to
Hrachure No, 9697,

The Octave Band Analyzer and 173 Octave Band Analyzer are used for a
variety ol industriad noise and vibration applications sueh as product noise
emissions, quality control and general sound level measurement and
analysis,
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Accessories
Muodel AS-1550 Calibration Stand — lor mounting microphane,
coupler, carphane and weight when calibrating audiometers,
Model TP-2 Tripod — lor mountingand pasitioning the 155 Meter,
155-145 Analyzer and 155-133 Analyzer,
Microphone Adapters — Type 58-928 for 1/2-inch micraphone,
Type 58-929 for 1-inch microphone,
Madel W5-4 Windscreen,

Madel EC-9A Coupler and Welght — audiometric 6cc carphone
coupler similar to NBS, Type 9A for calibrating manual and auto-
matic audiometers,

Model CA-22 Calibrator— a dual-frm_]ucncy, dual-amplitude eal-
ibratar for calthrating precision type 1 as well as general purpose
type 2 sound level meters, 11 generates four selectable reference
autputs: at 250 and 1000 Hz, cach at 94 and 110d8. The calibrator
uses a single 9-volt lransistor battery.

g L]

Specifications

ODEL 155 SOUND LEVEL METER
Range — Maeter Only: 27-140dB

with Octave Band Filter; 7-140dB, See page 3,

Standards: Exceeds ANS| §1,4-1983 type 1 and IEC 651-1979 type 1
Impulse,
Microphones: High quality half-inch condenser or optianal enc-
inch condenser microphone,

Mode| 7046, 172" Free field microphoene, 50 mv/Pa

Made| 7047, 1/2" Pressure microphone, 50 mv/Pa

Madel 7013, 1/2" Pressure microphone, 16 mv/Pa

Model 7023, 1" Pressure microphone, 56 mv/Pa
Preamp: Removable; input impedance is greater than 1G chm in
parallef with 2 pf, Preamp will drive up ta 100 feet of cable,
Polarization Voltage: Regulated 200V DC & 2%,
Meter Input: [nput impedance is 1 Megohm in paralle] with 100
pf. Maximum sinusoidal Input voltage is 10V RMS,
AC Output: 1.0V RMS behind 3.2K ohims at 30dB meter deflection,
{4V RMS Max,)
DC Qutput: +0.75V DC hehind 3.2K ohims ar 30dB meter deflec-
”(?dnli {Approx, +1.1V DC Max.) Each 0.25 volt change represents

Detector: True RMS,

Crest Factar: 15 (25dB) a1 45dB or less meler deflection, 5 (15d8)
minimum at +30dB or less meter deflection,

Overload Indlcation: Checks all points where overloads may
accur; displays overload via LED,

Frequency Range: 4tz (-3dB) to 27KHz (—3dB) on linear,

Frequency Welghling Networks: A, B, C and Lincar, OB-145
QOctive Band Filler is optional and ran be used in conjuncrion with
either A, B, C or Linear weighting,

Meter Movement: Lingarized 30dB span, ruggedized high-tarque
taut-hand mavement frent zero adjust,

{\_v“lst% Response: SLOW, FAST, FAST MAX,, IMPULSE, and PEAK
LD.

Accuracy: H0.5dB a1 25°C; £1.0dB over —10°C 10 +50°C,

Temperature Range: Operation: —~10°C to +50°C. Storage (less
batteries}: =20°C 1o +60°C,

Operating Humldity: 6 to 959 Relative Humidiry,

Effect of Magnelic Fields: A magneticfield of 1 Qersted (B0A/m) at
60Hz produces a maximum reading of 40dB on Linear weighting,

Eliect of Electrostatic Fields: Negligible as long as protection grid
is kept on microphone,

Batterles: Two 9-voll batteries (NEDA 1604A — Alkaline) will pro-
vide appraximately 25 hours of continuous aperation (15 hours
with aplional OB-145 Octave Band Filter) as 25°C,

Tripod Mount: Threaded insert on back of meter accepts a stan-
dard 1/4-20 tripod mounting screw,

Size: 3.7 x 12,1 x 2.0 inches (M4 x 307 x 51mm) including micro-
phone height and knobs,

Weiglit: Approximately 26 oz, (740g) Including batteries,
Constructlon: Solid state integrated circuitry in a rugged housing,

MODEL OB-145 OCTAVE BAND FILTER

Standardst Meets ANSI §1.11-1971 Class 11, Type 0, from 31.5Hz 10
16KHz; meets JEC R225-1966,

Center Frequencies: Ten lrequencies: 31.5Hz, 63Hz, 125Hz, 250}z,
500Hz, 1KHz, 2KHz, 4KHz, BKHz, 16KHz,

Pass Band Unifoermitys Within & 0.548,
Peak to Valley Ripple: 1dB MAX,

Filler Skirt Attenuvation;
Band edge frequencies (707 fc and 1414(¢) — 3dB +1dB3

One octave from fe {5 fc and 2 fc? — 206 + 2dB
Twa octaves (rom e (.25 fe and 4 1) — dddi + 3dB

tnput Characteristics: (From 155 Scund Level Meter) 0 10 4 Valis
RMS (MAX]}. Input impedance is 98K in series with 16 MFD,

Output Characleristics; (To 155 Sound Level Meter) 0 ta 4 Volis
RMS {MAX). Output impedance is effectively less than 1 ohm i
driving a load resistance of 1K ohm or greater,

Insertfon Loss: —0.1dB = 0.3dB at center frequency,
=20d Gain Switch Accuracy: Gain boost is 20dB & (.2dB,

Power Source: No internal power source, Batlery voltage is
abtained (rom the £6,45V supplied in the Moadel 155 through the
S-pin connector,

Slze: 3.7 x 3,6 x 2.0 inches, (94 x 91 x 51mm) including knob,
Weight: Approximately 9 oz, {355}
Construction: Solid state integrated circuitry in a rugged housing,

MODEL OB-133 1/3 OCTAVE BAND FILTER
Standards: Meets ANSI §1.11-1971, Class 111 and 1EC R225-1966,

Center Frequencies: Thirty<three: 12.5Hz {Band #11), 16Hz, 20¢z,
25He, 31.5Hz, 40Hz, 501z, 631z, 80Hz, 100Hz, 125Hz, 160Hz,
200H, 250Hz, 315Hz, 400Hz, 500H 7, 630412, B00Hz, 1KH 2, 1,25KHz,
1.6KHz, 2KHz, 2.5KHz2, 3.158Hz2, 4KHz, 5KHz, 63IKHz, 8KHz,
10KHz, 12.5KHz, 16KHz, 20K Hz (Band #43),

Pass-Band Unilormity: +0.5d5,

Peak to Valley Ripple: 20.5d8.

Filter Skirt Attenuation:
707 f & 1.41 fo — 25dB atten,
Sfc §2 fe — 45d0 atten,

.25 fc & 4 T — 68dB atien,

Insertion Loss: 0.0dB & 0,5d8 at fc.

—20d18 Gain Switch Accuracy: Gain boost is 20di +0.2d8B,
Power Source: Powered by 155 Sound Level Meter,

Sizet 3.7 x 3.6 x 2.0 inches (94 x 91 x 51mm) including knob,
Weight: Approximately % oz. (255g).

610 Worthington Stroet
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Noise Dosimetry and Data Logging
Community and Airport Noise & Industrial Noise

® Functions as a persaonal noise dosimeter, noise
survey instrument, avents monitor, and
integrating meter.

® A multl-{unction instrument with direct reading
display and output to printers and computers.

e
[ |
=

# As a Community and Alrport Monitor it
accumulates
Integrated day-night averages and exposure (Ldn).
Data for up to 16 separate events (measuring
pariods).
10-second or 1-minulte histograms of Leq, peaks
and maximum levels,
1dB statistical distribution.
All exceedance levsls {Ln) from L1 to L100.

® Ag an Industrial Nolse Monltor it functions as
Parsonal noise dosimeter with selectable
exchange rates, criterion levels and thresholds,
Survay instrument which esti-
mates noise exposure from short
term sampies.

Area monitor which logs time
history, statistical distributions
and exceedance levals.

& Sturdy watar- and dust-resistant aluminum
case ... clipped on belt or mounted on tripod.

# Field-raplaceable microphone.
o@ Listed for intrinsic safety.

A AT L i




Description

The M-28 Dosimeter Is a
microprocessor-based multifunction
meter and data logging systsm.

With ils versatllity it is an ideal instru-
ment for many applications. These in-
clude general industrial noise meas-
urement as well as community and
ajrport noise monitoring. User-
seftability of measuring parameters
adapts the unit to the spacific needs.

The M-28 displays Equivalent Sound
Level (Leq), Doss, Sound Exposure
Level (SEL), Peak Lovel, Maximum
Level, Aun Time, and Real or
Elapsed Time for overall summary
and up to 16 saparate avents, It also
displays Sound Level, Pause Time,
Upper Limit (U.L.) Time, Calibraticn
Level, and a Code of internal
swilches, Display indicates 8-hour
baltery life, Fun and Pause modse,
Overload, and reading in percent or
dacibels.

The M-26 can be connected direcily
to serlal or parallal printers and to
computers, The printout contains a
heading, a summary, evernts, 1to 3
histograms of Inlagraled average
level and peak and/or maximum
levals for 10-sacond or 1-minute In-
croments statlsfieal distributions, and
exceadance levals, Printout can be
edited during printing for a campact
or extensive raport, Raw data may be
dumped to a computer,

User-seltable switches select A or C
frequency weighting, range (35 to
126d8 or 50 to 146dB), upper limit,
Slow or Fast respanse, criterion loval,
exchange rale, threshold, day-night
operation (1048 added beatweaen
2200 and 0700, 12- or 24-hour clock,
10-second or 1-minute histogram,
peaks and/or maximum histograms,
serial or parallel printer, text or
graphical printout, tine feeds and car-
riage teturn, and baud rate.

With tha selectable paramelers the
M-28 can be dedicated to measuring
Community Noise... Airport Noise. ..
3dB Industrial Noise . . . U.S. OSHA
Industrtal Neise. ..and U.S, Depart-
ment of Defense Moise.

Small size, ruggedness, long battery
lite and long unaltended data accu-
mulation (see chart below) add up 1o
a very effective high performance
instrument,

rDATA LOQGING CAPACITY - HOURS

Leg, apd Poak | Lo, Poak ond
Mods | Lag | or Max Leval | Max Levals

1

minute | 120 (i} 40
10

second | 120 10 6.6

Design Concepts
and Features

The design objectives wera lo pro-
vide maximum readout infermation,
maximum versatility and permanent
hard copy printowuts, The M-28
possassas exceptionally long ballery
lifa, long data storage, and built-in
protaction against accidental loss of
accumulated data. The high pulse
range parmils measurements of
exceplional accuracy in exiremely
impulsive nolse environments,

A true AMS detactor and true inte-
grator (this is net a limiled sample
dala system) provide accurale resulls.
All data and time historles ara printed
out, Measuring up to sixteen sepa-
rate avents Is a major feature allow-
ing quick sample surveys. A CODE
key lats the user check parameter
setlings without rermoving the rear
cover,

Construction

The M-2B has a rugged aluminum
housing with a dust- and water-

resistant cover seal, The microphone

is durabte, field-replaceabts, and
specially shislded against RF and }
magnetic interferance, N




“Measurement
Functions

The abbreviations used are defined

as follows:

LEG ~ Equivalent Sound Level
SEL - Sound Exposure Lavel
U.L, ~ Upper Tima Limit
HIST - Histogram

STAT - Statislical Distribution

Keys
BOUND
LEVEL "

D

PEAK
LEVEL:"

WA
WRVEL "

Oo0E =7

DOSE

PALIBE
TIME,

PAUHI:
HESE‘I‘

LS 2 S

Reads sound leval sach
second. Slow of Fast time
canstant

Aeads absolute un-
weighted peak level
attained

Reads maximum sound
level {hat oceurred during
measurement period, Slow
or Fast tima constant

Praduces coded display to
verlily internal parameter
sottings. Sels clock and
saves callbration level

Places unit in EVENT
mode and will accumulate
and Index through 18
sgparata evonts

Average Integrated sound
level duting RUN time

Accumulated dose in par-
cent during RUN time

Sound Exposure Leval Is
the tolal accumulated
sound averaged over 1
sacond

Tlme the lavel was above
tha seitable Upper Limit

Turns unil on or off {con-
talns protection against
aceidental turn off)

Time unit is on but not
accumulating data

Stops accumulating data
{enters pause mode}. Unit
wliil resot If key Is held
more than 5 seconds

Tima unit is on and accu-
mulating data

AUN

Starls accumulating data

Logging Functions

and Printout

The M-28 can he direclly connected
to a Centranics fype parallsl or serial
80-column printer. Various other
printers can alse be used but the
M-28 must be internally set to printer
operating conditions.

PARINT

8TAT -

QUEST H.28 NIISE LAGGING DOSIMETER
E

Command key fo print
heading, summary, all
avents, histograms, statls.
tical distribution and
exceodance levels

Prints a 9 TIME statistical
distribution and exceed-
ance lavals of alt
medsured dala

HIST Prints 1-minute increment

‘ Histograms plus S-minute
5] increment araph display,
ar 10-sacond Increment,
1-minute graph

HIsTs | Prints 3-minute increment
: Histograms plus 15-

8] minute increment graph

display, or 30-sacond In-

crement, 3-minute graph

HIST & Prints 5-minute incrament
Histograms plus 30-

8] minute increment graph
display, or 1-minuta incre-
mant, 5-minute graph

Prints 10-minute incre-
ment Histograms plus

91 t-hour increment graph
display, or 2-minute incre-
ment, 10-minute graph

Numbers on keys ara used to set
clock,

HIST 10
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Specifications
Standards:

ANSI $1.4-1983 typs 2
ANS| §1,25-1978
IEC 651 typs 2

IEC 804

Opernting Range: 35-126dB
50-146¢8

Dotoctor:

True RMS; 63dB pulse range
RAesponse: Fast or Slow,

A or C weighted
Diaplay:
Llquid crystal display

Printout:

AS-232 serial at 300, 600,
1200 or 2400 baud or
Centronics parallel
Connector: 20-pin shrouded
header

Microphont:

&-mim PZT ceramic 36-inch
cable, field replaceable

Batlery:
Single 9-volt alkaline,
80-hour battery life

Temperature:

-15° to 50°C operating
-40° to 80°C storage
(battery ramoved)

Humidity:
0 to 95%

Magnetic Field Etfects:
Nagligible below 50 Qorsted:
at 80 to 60 Hz

Sizo:
5% x 2% x 1% Inches
(140 x 70 x 40 mm)

Waolght:
14 ounces {400 grams)

Construction;

Cast aluminum housing with
tamper-, wates-, and dust-
rasistant securily cover

@ Listed for intrinsic safety:
Ciass [, Group C and D

Class It, Group E, Fand G
Class

Kits

M-2812 Kit:

Includes M-28 dosimeter, CA12B
calibralos, WS-5 windscreen, 8-mm
calibrator adaptor, printer cahle, and
padded carrying case. (80-column
printor is optionaly

§M-2812 Kit;

Includes 5 M-28 dosimeters, cne
CA-12B calibrater, WS-5 windscreens,
8-mm calibrator adaptor, printer
cable, and padded carrying case.
(BO-column printer is optional)

10M-2812 Kit:
Includes same as the above bul with
10 dosimeters

Other multl-pack combination kits are
availabla,

Accessories

58-852 Earloop holds microphane at
the ear and ¢an be used to measure
relative sound under an earmuft

TP-2 Triped

WS-5 Windscreen {or 8-mm
microphone

58-839 Microphone Adaptor
Printer - 80-column

58.847 Field Replaceable
Microphones

§9.848 1BM Compatible Software
Package

(Quesn))

ELECTRONCS

.../4 r({ll‘%‘ll/fl.lf.ll f/((/r147y

510 Worthington Streot
Oconaomowoe, Wi 53066
Telophono {414) 567-0157
TWX 910 260 1438 LA BELLE

Represented by

08.224
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The Ultimate in Nois
Data Logging Instrumentation

Ry

g

LT L,
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® A compact multi-function instrument
with direct data readout, printer output
and computer interface.

Measures Lavg, Dose, TWA, Leq, SEL,
Sound Level, True Peak, Lmax, Run
Time and Pause Time over ranges of
35-126dB and 50-146dB.

Simultaneously meagures with both 80
and 90d8 thresholds, Other thresholds
saleciable.

Stores data for up to 18 separale events
{measuring periods). Data for each
event can be recalled.

Storad data can be

...viewed diractly on readout

... printed with serial or paralle! printer

...sent to a computer via an RS-232
port,

Printouts provide 1-, 3-, 5-, and 10-
minute histograms, 8-hour projected
dose, percentage of time and percent-
age of dose statistical distributions,
Printouts can be edited.

Measuremant parameters - exchange
rates, rangas, overload laevels, criterfa
leveis, thrashoids, A and C scale
welghtings, Fast and Slow time con-
stants - are a!l user-seftable.

Used as a personal dosimeter, area
monitor, and survey instrument.
Microphona is field-replaceable.

® @ Liasted for intringic safety.

e Dosimetr

and ﬁ




Description

The M-27 Dosimetar i3 a
microprocessor-based mulll-
function meter and dala logging
system. It simultansously meas-
ures noise doses based on 80
and 90dB thresholds, Additional
thrasholds are also avallabls and
user-selaclable. Measurament
parameters (criteria levels, ex-
change rates, ranges, overload
lavels, frequency welghtings and
time constants) are user-
selactable.

The M-27 computes the Inlegrated
sound level, lime weighled
average, 3dB dose, equivalent
sound level, sound exposure
level, sound level, peak sound
level, and maximum sound lavel.

It provides thrae timing func-
tions; total pause time, (otal run
time, and the time the sound
level excoeded the selectad
overioad leval.

The M-27 siores minute-by-minute
time history data and parferms
atatistical analysis. Up to 18
soparate measuring events can
be slored to enhance short term
survay analysis,

Hard copy prinlouts of all func-
tions can be mada by connec-
ting the M-27 directly {o a serlal
or paralfe! printer ar, if desired,
to a computer, The printouts can
be adited,

With the selactable parameters

and printing capability the M-27

can be dedicated to virtually all

applications:

U.S. O8HA Compliance and
Hearing Conservalion

U.5. DOD 4dB Exchange Rate

Industrial I1SO {non U.S,)

Community Nolse

All data can be read at any time
without disiurbing dosimeter
operatlon, Callbration is simple
by marely checking and adjust-
ing while reading sound level.

Design Concepts
and Features

The design objectives were to
provide maximum readout infor-
mation, maximum versatility and
permanent hard copy printouts.
The M-27 peasesses exception-
ally long battery lifs, long data
storage and built-In protection
against accidental loss of aceu-
mulated data. The high crest
factor permits measurements of
exceplional accuracy In extreme-
ly Impulslve noise enviranmants,

A tfrue AMS detocter and true
Integrator (this Is not a Imiled

sample data system) provide

accurate results. All data and I
lime historles are printed out.
Measuring up to sixtesn sepa-
rate events 13 a major lealure
allowing quick sample surveys. A
CODE key lats the user chack
paramater sattings without
removing the caver,

Construction

The M-27 has a rugged alumi-
num housing with a dust- and
water-resistant cover seal. The
micraphone Is durable and
specially shislded against RF
and magnetic interfarance.

Measqrement
Functions

The abbreviations used are

definod as follows:

HTL - High Threshold Levsl

LTL - Low Thresheld Level

L-AVG - Average Sound Lavel

LEQ - Equivalent Sound Level

TWA - Time Weighted Average,
8-hour

SEL ~ Sound Exposure Leval

Keys

SounD | Reads sound level
LEVEL each secand. Slow or
Fast tima canstant

PEAK Reads absolute un-
LEVEL welghted paak level
attained

MAX Reads maximum
LEVEL saund Javel thal
occurrad during
measurement period,
Slow or Fast ime
canstant

CODE Produces coded dis-

play to verily internal

HL3 parameter sattings.
Also indexes to HTL,
LTl and 3dB dosirne-
ter readouts

Places unit Inte
BVENT | EVENT mode and will
accumulate and index
through 16 separate
avents

Lava | The average inle-
grated sound level for
LEQ 1| HTL, LTL or 3dB (Leg)
during RUN time .




Accumulated dose in
percent for HTL, LTL
or 3dB during RUN
time

B-hour Time Weighted
Average in dacibals
for HTL and LTL. (It
Is the accumulated
sound averaged over
8 hours). Sound Ex-
poaurg Level {SEL) is
the 3dB accumulated
sound averaged over
1 second

Time tha level was
above the aettable
Upper Limit

Turns unit on or off
{Contains protaction
againat accldental
turn off). Data |5 re-
{ained in mamory.

Time unit Is on but
not accumulating data

Stops accumulating
data (enters pause
made). Unit will reset
if key is held more
than 5 seconds

Time unit is on and
accumulating dala

Stars accumulaling
data

Logging Functions

and Printout

The M-27 can ba directly connacted

to & Centronics type parallel or
sarial 80-calumn printar. Various

other printers can also be used but
the M-27 must be internally set fo

printer operating condillons,

PRINT

Command key to print
heading, summary, all
events, histograms
and statisiical
distributions

Prints a % TIME and
% DOSE statistical
distribution of all
measured dala

WORE STATION

CEOMENTE

CAL LEVEL---118 04l UHIT
START TIME-O# . 134 M END TiME---040.20H .M RUN TiMivrss].0G0.01 PAUSE-w~sa-u- 03 2@

PEAX LEVEL-~138 7ufdl MAX LEVCL =-~t10. Ball MIN LCVE)

Prints 1-minute incre-
mant Histograms plus
S-minute incrament
graph display

Prints 3-minute incre-
ment Histegrams plus
15-minute incrament
graph display

Prints S-minute Incre-
ment Histograms plus
30-minute increment
graph display

Ptints 10-minute incre-
mant Histograms plus
1-hour increment
graph display

Numbers on keys ara used to sat
clock time Inta unit
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Specifications Kits Accessories —_
Standards: M-2712 KIt: 58-B52 Earloop holds
ANS| 51.4-1983 type 2 Includes M-27 dosimeter, CA-12B microphene at the ear and can
ANSI §1.25-1978 calibraior, WS-5 windscreen, be used to measure relative
IEC 651 type 2 ~-mm calibrator adaptor, printer sound under an earmu
EC 85 B db o d i d und tf
. cable, and padded carrying case, .
Datector: {80-column printer is opticnal) TP-2 Tripod
True AMS; 63d8 pulse rangs , WS-5 Windscreen for 8-mm
Diaplay: 5M-2712 Kit: Micraphone
d ! d Inctudes 5 M-27 dosimeters, ona
Liquid crystal display CA-12B calibrator, WS-5 wind- 50-839 Microphone Adaplor
' scraans, B-mm calibrator adaptor,
gl'sin;;;téerial at 200, 600 printar cabls, and padded carry- Printer - 80-column
120'0 or 2400 baud or ing casa, (B0-column printer is 50-847 Fisld Replacoable
Centronics parallel optional) Micraphones
Connactor: 20-pin shrouded 10M-2712 Kit: 59-839 [BM Compatible Software
includes samae as tha above but Package
Microphono: with 10 dosimaters
8-mm PZT ceramic 36-inch . -
A Other multi-pack combination
cable, field replaceatle kits are avallable
Battory:
Single 9-voll alkaline, 80-hour
battery life
Temporatura:
-159 10 50°C operating: -40° to
60°C storage (battery removad}
Humidity: e
0 to 95% L !
Magnetic Fiald Effocts:
Negligible below 50 Qersteds at
50 to 80 Hz,
Sizo:
5% x 2% x 1% inches
(140 % 70 x 40 mm)
Weight:
14 aupces (400 grams)
Conatruction:
Cast aluminum housing with
tamper-, water-, and dust-
rosistant security cover,
@ Liatad tor intrinalc satety:
Class |, Groups C and D
Class ll, Groups E, F and G
Class Ili,
Represented by
510 Worthington Streot
Oconomowoc, W 53046
Tolephono {414) 567-9157
ELECTRONCS TWX 910 260 1438 LA BELLE
. !
e (‘«:ﬂ f#betivis /// (r(/lf{?;/

T

Ravised 1-87
96.224 Prined in US.A,
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Micro-15 Noise Dosimeter

Sound Level Meter 8’ Integrating Sound Level Meter

s Monitors 15 Functions
Simultaneously

® Provides for Hard Copy
Printouts

s Measures Accurately
int all Noise Environ-
ments — Continuous,
Intermittent, Impulsive

"Ez of
" DAYA piny

* MSHA Approved
* RS-232 Computer
Interface

With the simple pushofa
button you can read
Three Different Nolse Dosages
‘Three Average Sound Levels
Two Time-Welghted Averages
Sound Exposure leve]

. @[_.isted for selecting from
Intrinsic Six threshold levels — 0, 70, 75,
Safety 80,85 and 90 di3

TiME

PAUSE l

AUN
TIME

Cope PAUSE

Sound Level with Slow Time
Constant

Peak Sound Level

Maximum Slow Sound Level

Run Time

Pause Time

Qverload Time
With the user-setiable internal
swiiches you can expand the
capaclly of the MICRO-15 by

Four exchange rates — 3,4, 5
and 6 dB

Four erllerion levels — 70, 84,
85 and 90 dB

Two ranges — 50-146 dB

and 40-126dB

Two overload levels —

i15and 140dB

on high range,

90 and [15dB

on low range
Two [reqguency
welghtings —
AandC

Hard Copy Printouts of all Functions




DESCRIPTION

The MICRO-15 Dosimeleris a
microprocessor-based multi-
function meter system. It func-
tions as a noise dosimeter that
simulianeously monitors two
nolse doses with variable ihresh-
olds, eriterion levels, exchange
rales, ranges, overload levels and
frequency welghtings that are
selected by the user, The
MICRO-15 computes the Inte-
grated sound level, time-
weighted average, 3 dB daose,
equivalent sound level, sound
exposure level, sound level, peak
sound level, and maximum slow
sound level,

Three timing functions are
provided: total pause time of the
fnstrument; total run time; and
the time the sound level
exceeded the selected overload
level,

Hard copy printouts of all 15
functions can be made. Expan-
slon capability for histograms
and statistical analysts I8 pro-
vided through a data eutput

Jack,

With the selectable param-
elers the MICRO-15 can be ded-
jeated to virtually all applica-
tlons . ,,

U.8. OSHA Compliance and
Hearing Conservation Applica-
tions: Measurements based on a
5 dB exchange rate and two dif-
ferent thresholds (B0 and 90 di3)
can be made Simultaneously.
The TWA-8 hour equlvalent Is
automatically computed.

U.S. DOD 4 dB3 Exchange Rale
Applications: 80 di3 threshold
and 84 dB-8 hour criterion level
— or other settings as needed —
can be made. Readouts of dose,
average sound level, and time
welghted average are provided.

Industrial Noise Applications
{(Worldwide alher than US.) with
3dB Exchange Rate; The thresh-
old level and 8-hour crilerion
level arc easily selected. Read-
outs of both dose and equivalent
sound level are produced.

Community Notse Applica-
tions: Measurements can be
made within iwe ranges; 40-126
dB or 50-146 di3, Readouts of
equivalent sound level and
sound exposure level (SEL)
hased on a one-second equiva-
lent are provided.

At any time, with the MICRO-
15 functioning as a dosimeter, it
can be switched to check sound
level functions and clock fune-
tions without disturbing the
dosimeter operation,

The MICRO- 15 can be
calibrated with any
Quest calibrator merely
by checking and adjust-
ing while reading the
sound level,

DESIGN
CONCEPTS AND
FEATURES

The design objectives
of the MICRO-15 were
threelold: to give the
uscer maximum readout
Information, maximum
versatllity in setting
parameters, and capabil-
ity for making perma-
nent hard copy printouts
of all 15 functions.

There is built-In pro-
tection agalnst acclden-
tal loss of accumulated
cata, The ON-OFF swiich
musl be depressed for

flve seconds in erder to deacti-
vate the circults. However,
accumulated data is retained
even though the circuits are
deactivaled, Accumulated data
is also retained when the PAUSE
switch fs depressed (o stop the
accumulation of data, The only
way that data ean be removed
from memory IS to depress two
switches simultaneously for (fve
seconds.

The high crest laclor permits
measuremenls of exceptional
accuracy In extremely impulsive
nolse environments.,

The MICRO-15 Is not merely a
sampling system. [t utilizes a
true integrator to insure acen-
rate accumuiation of data. The
C-MOS mlcroprocessor circudt-
ing pravides for a long battery
life (80 hours) and reliable
operation.

A CODE switch lets the user
check the internal parameter
switch settings without remov-
Ing the back cover,

A DATA fack permits transfer
of internal data to the NL-15
Nolse Data Logger for histogram
and statistical analysis. A PRINT
Jack provides [or making hard
copy printouts of the internal
data. (See sample printout on
next page.)
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CONSTRUCTION

The MICRO-15 has a rugged
aluminum housing. Covers are
water- and dust-resistant. The
mierophone is specially con-
structed to resist cable hreakage
and is also specially shielded
agalnst RF or magnetie fleld
interference,

The Instrument [s used In
several ways, It can be held in
the hand, carried in a shirt
pocket, hooked on a belt, or
mounted on a tripod, When used
as a hand-held instrument, the
microphone is mounted on a
braclet as llustrated,

MEASUREMENT
FUNCTIONS

The abbreviations used are
defined as follows:;

HTL — High Threshald Level
LTL — Low Threshoic Level
L-AVG — Average Sound Level
LEQ — Equivalent Sound Level
TWA — Time Weighted Average
SEL — Sound Exposure Level

] HTL LTL
L-AVG || L-AvG

] HTL LTL

|| pose || pose

[ w LTL
TWA TWA

All parameters of above func-
tions — threshold, exchange
rale, criterfon level, range, over-
load level, and weighting — are
settable,

Following 3 lunctions have
3dB Exchange Rate

ado Continuous averading.
LEQ | Can be read at any time.

3dD No threshold, Setiable
DOSE | 8-hour criterfon level,

‘Total sound exposure

248 expressed [n declbels
SEL | and compressed inlo i

1-secand equivalent,

Reads sound level each

SOUND
second, Slow time
LEVEL| constant,

Reads peak level of
PEAK impulses 100 millisec-
LEVEL | andsor longer,

Reads maximum sound

sLow | level that occurred dur-
max | g the measuring
pertod. Slow time

consfant.

RUN | Lengthof time unit has
TIME | been collecting data,

PAUSE| length of time unit has
Time | Peendn pause made.

oL Length af time sound
level hag exceeded the
TIME overload level,

Controls

ON Turns unit on and off

Procluces coded display
CODE | to verlfy internal
parameter settings,

Places unlt in holding
PAUSE( mode, Sound level read-
Ing is actlve,

Starts, or continues,
RUN | accumulation of dose
data.

OFF | without erasing memory,

Permiis stored Informa-
tlon ol all 15 functions
and 7 paramelers ta be
PRINT| transferred loexiernal
printer. All infermation
remains stored In
MICRO-15.

DATA Jack — for connecting
MICRO-15 to the NL-15 Data Logger,

PRINT Jack — for conneciing
MICRO-15 to a printer.

PRINTOUT

The printout ideniifies the
unit number of the MICRO-15
used, the parameter settlngs,
and the values of the 15 fune-
tlens being monltored, Hard
copy printouts are effective Lo
verify survey results for legal
and regulatory purposes,

The MICRO-15 will accept a
vartety of printers with RS-232C
serlal [nterface operating at 600
baud,

RUEST  MICRO-13 F

gL,

SPL-------- 7ELs
FPERK==~--- 12z.2
MA® 17.7
A
HEBOSE=-===~ 12,89
HTWA== =~ TG
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SPECIFICATIONS

Standards:
ANSI 51.4- 1983 lype 2
ANS! 51.25-1978 1ype 2
IEC 851 type 2 (Sound level
meter mode reads inslan-
taneous slow respanse level
once each second}

Detector: True RMS: 63 dB Pulse
Range and Crest Factor

Readout:
4-1/2 Diglt Liquid Crystal
Display
Dose: 01% to 19999.%
Time: hours, minuies, seconds
Decibels: dBA or di3C: 0.1 dB
increments

Microphone: 8 mn. Omnidirec-
tional PZT ceramic with collar
clip and 36-1nch cable

Battery: Single 9-volt Alkaline:
BO-hour battery life

Battery Indiciter; Shows that at
least 8-hour operating life is
still avallable

Calibration: External Calibrator

Temperature: - 10° to +50°C
opetating -40° to +60°C
storage (battery removed)

Humidity: 3-95% RH.

Magnelic Field Effects: Dosime-
ter will accumulate equivalent
to a level Jess than 70dB ina
magnellc lield of 4000 A/M
{50 oerateds) aL 50 or 60 Hz

Size: 2.5x 5.1 x 1.3 inches (64 x
130 x 33 mm) overall

Weight: 11 ounces (315 grams)
including battery and
coverplate

Constructlon; C-MOS, micro-
processar clrcuitry in rugged
altminum housing with
tamper-, water- and dust-
res{stant securlty cover

KITS

MICRO-1512 Kit: includes
MICRO-15 Dosimeter and CA-
128 Calibrater In a padded
kit case, spare batteries,
micro phug, 8mm adapior,
WS-5 windsereen and mic
brocket.

SMICRO-1512 Kit: Includes 5
MICRO-15 Dosimelers and
one CA-1213 Calibrator int a
padded carrying case, with
spare batteries, micro plug,
Binm adaptar, WS-5 wind-
sereens and mic brackets.

10MICRO-1512 Kit: Same as
ASMICRO-1512 but with 10
Dosimeters,

ACCESSORIES
NL-15 Noise Data Loggder

Software for MICRO-15 to:

Radio Shack TRS-80, Models
Il & IV — 58-518

IBM Personal — 58-519
Epson HX-20 — 58-520

58-852 Earloop holds micro-
phone al the ear and can be
used to measure relative
sound under an canmuff,

TP-2 Tripad

WS-5 Windscreen for 8mm
microphont

58-839 Microphone adaptor

Printer, RS TRP-100, 80-column

Printer Paper, 59-250 Thermal
Roll for 80-column

510 Worthington St.

Telephone {414) 567-9157

TWX 910-2601438 LABELLE

((QUeST))>> eSS g St

ELECTRONCS

9B-183
REV. 3-B6

Reprossntml by

Printed in U.8.A.
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' NL-15 Noise Data Logger

... aMicro-15 Noise Dosimeter Accessory

Time-History and

Statistical Analysis
of Industrial and
Community Noise
Measurements
Expands the capability of the
MICRO-15 Noise Dosimeter ...

& Logs minuwe-by-mimite histo-
granus, pereent time distributions
and percent dose distributlons,

& Caleulates 19 different nolse
functions.

s Printout to serfal or paralle]
printers,

o Ecbting capability during printoul
1-, 3~ 5~ or 10-minuie
histograms,

Tabudar and/or graphle printoul,
Print all or selected daoa,

s 12. ar 24-hour clock.

Additional Capabilities

Pual threshold one-minuate HISTO-
GRAMS: seleetaldle threshold and
exchange rafe,

True Ler, 3 dB exchange rate, one-

iinute HISTOGRAM,
Percentage of TIMI and percentage
of DOSE STATISTICAL
DISTRIBUTIONS.
AVERAGE SOUND LEVEL, DOSE,
TWA, aned SOUND EXPOSURE

LEVEL (SEL).
PEAK level, SLOW MAX level and

tme events oceurred,

START tHme, RUN time, END time,
PAUSE time and OVERLOAL
time,

Direet connection (o printers and
cotputers: Centronics ype
paralle] or RS-232 serfal inputs
with selectable baud rates,

4

The NL- 15 comes with security
cover, canvas carrying poucly, cable
copnection to MICRG-15 and
printer calte.

&

SPECIFICATIONS
Key Response Indicator: LED

Printer Quiput: Centronles parallel
or RS-232 sertul

Flistogram Time: 17 hotirs

Conneetor: 20-pin w proflle
shronded header; AMI'LO3308-5
ar eqreivalent

Batiery: Single 9-volt alkaline, 80-
hour hattery lite

Battery Indicator: Key response
inclicates at least B-hour battery
life available

Operatlng Temperature: —10 1o
+50°C

Thumictity: 0 1o 95% R

Size: 25X 5,1 X 1,3 inches (64 %
130 X 33 mm)

Weight: [l ounces (315 grams)
including hattery aned coverplate

Construction: CMOS microproces-
sor In rugged aluminum hous-
Ing. Seeurity cover provides
tamyer-, water- and dust-proef
operation




OUEST HL=-1% NOTSE DATHA LOGGLER
HAME

Blographical Data

WORK STATIGH

COMMENTS

Summary Data

RSN TIME=--=1103HiM THRESHOLD-~-200b
PAUSE TIME-—-111HIM
START TIME-12330HtM

END TIME=~-0113%HiM

PEAK LEVEL-—12% .40

PEAK TIM INTHIM
SLOW MAX = 120,700
SLOW TIME-=012832HIM

GVERLOAD~—~——= FES0B DOSE—seea— AL ,5%

Q.. TIME~--37138M1E5

BODD  THRESHOLD EXCHAHGE RATE===3DB
1 MIN. HISTOGRAM
12130 85 94 8& 8
12:135 86 Be B& 27
12140 9% Bl G) 31 8%5aB
12143 112 112 111 G4 8%4B
12150 &9 Q3 00 O Oo0dE
12188 4% BEL 8BS F0 90dB
2100 2 ) 90 9
01403
QL1100 00 12 120 107

Byib
674db

Lldd

v2as 1-Minute Hﬁitog}a-m*

[YOCI AT

e T )
===t Y bl

casp Tabular and GEaphIg,ZZI27270 0000 11040

QlE1S 97 104 <8 ¢ S4B R TIT
Q120 B 8% 8% 8% §2dH e m——— e B YN
VIL2S EBY B0 &Y 47 47dB T T IIY)
DIEI0 53 00 00 44 43dB 5, 2dl '
Q1E3% 47 BO B3I 92 9ldB B Ll el L I 121 ]
LY S I E T T R T I W I T S T T b it
G148 QU o0 03 00 004D als
! Percent of Time Accumulated
gonn  THRESHOLD  EXCHANKGE RATE---SUB at EaCh dB LBVBI
Tabular and Graphic

% TIME STATISTICAL RISTRIDUTLION

S0dB = QD= = O Gl (0K 2 OR%

BUAB  ~r— Q0 (D0 =- e O —— 0%+ 00%

4040~ 00 D)= (i) 0D + 0%

AT0E === 00=r= Q== ) )r== D0 + S0

TR === 07=== 3= Qbr=] B==1 35K +-—  S,8YR

IBdE =~F.92-=1 201 OT==Z [ Bh==F NTE  t———mtmmm= 19, (DR

Biiql  «=F,07-=1 1 1==T 5 T E, fmm——— B A

UdB -1/,
9adDd =3,
%0
13048
14%db

11048

11%dB

12048

==1 4 18==n  10m e O S  fgm=—  L1 R
=02 (00— U e e D2
a1 Saad WS Lot et Bl R I LS

% DOSE STATISTICAL DISTRIBUTION

Percent of Dose Accumulated

A Total Sound casurement and
Analysis System .. .

When used with the MICRO-15
Dostmeter and o compatible printer,
the microprocessor-controlied

NL-15 Noise Data Loggder provides o
wealth of printout information, The
sample printout {llustrates anly o
selected portion of the printout
availuble,

KITS

Single Kit, Mode] M15-NLI5-12
Ineludes MICRO- 15 Dosimeter,
NL-15 Logger, CA- 128 Calibrator
and printer cable, (80-column
printer is aptlopal,)

Other mulu-pack combination kils
are vadlable.

ACCESSORIES

Printer, RS TRI*-100 (80 column)

59-818 Cable, NL-15 to 80 column
printer

59250 Thermal Paper (80 column)

59-249 limpact Paper (80 column)

(Ques)

REV 4-86

SQdB ===, 00)==r ,UQ~~~=,00 +  Woui gt Each dB Level
SSdl + G
todn +  low. Tabular and Graphic ELECTRONCS
45dD + 0% 510 Worlhington S,
oy e Oconemowoe, WI 53066
so:g + L Teloplione 414-567-8157
e% = 3.07% -
ik M TWX 810-2601438 LABELLE
P5dB ek Represented by
100dT + b
L05de AHe== 30-~- 85K = 3,4%%
11048 v VA1 2,4duen JATE b= 15 M0
L1540 OB D 19+ " LAnk
120dB  —=4.55- 11 21mom U0 Qmem ()% b 10, /0%
[
08-187

Printad in U5 A.
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\ ELECTRONCS

DATA SHEET

JANUARY 1987

510 South Worthington
Qeanomowot, W 53066 USA

SOFTWARE FDR THE M-27 NOISE LOGGING DOSIMETER

GENERAL DESCRIPTION

The computer program for the M—-27 DOSIMETER:

1. Reads data
2. Saves data
3. Writes new

computer“s printer.

4. Enables easy access to word processing programs
personalization of your M-27 disk files.

from the M-27,
on disk files,
files and existing disk files to the

S. Calgculates exceedance levels.

& Calculates and displays unlimited
histograms with one to sixty minute
e Communicates via RS5-232C serial

The M-27

software

is written in

port.

BASIC

modification by the adwvanced programmer.

Along with the M~27 software you also receive a sample

file and a sample DATA file. These are provided to help the user

become familiar with the program operation.

The ™M=27

sof tware

computers and IBM compatables.

SAMPLE OF IBM SCREEN AND PRINTOUTS

Al LEVE| =~~~ 4%,%0B
START TIME-11:258+1M1
PEAF LEVEL=-~145,5d8
PEAK TIME-=11 1d4&H3M

EXCHANGE RATE- 5 dB
CRITERION=e== &0 df

RANGE=r=r=mmm = 50 adb
TIME CONETANMT ~=gloi.
WE I GHT ING-—=—=~ _——F
EVENT—=~-—- 1

START TIME—-1132&H:M
RUN TIME---- 1M1 FS
PEAK LEVEL--126.4dE
MAX = e mm e 110, 3de

CABLE ADDRESS: “LABELLE", CCONOMOWCT, WISCONSIN « TWX 9102601438 LA BELLE

M~=27 DATH

SU R

UMIT===mmm &

EHD TIME=-11151HiH
M LEVEL==120, 008
MAY TIME=-=1112FHtH

P8 dE THRESHOLD

LAVG======= 1049, 38
Tlammmmmmm e1,5dp
DOSE==m=mmm 32,350

DUSE-—— ==~ 2.30%
BHR DOSE =548, 255

RU TIME- OH3 211t 24¢

HIM LEVEL=-==—= S0.2%
Mt TIME----11:49¢H:M
€0 B THRESHOLD

LAVG === —ro e 1049, 4dB
TR === e B, vdE
DOSE-~===rrer= 32,87
EHR DOSE----- TIT.OEN

LAG = m === 108, 26
DOGE—~-~—=--- 2,200
BHF DOSE----- yag, 28

Dwision of La Balle Industivs

Phone: 414-567-3157

for

interruptable
Integration

times.

to allow Fo

FRAUSE= (H: Srs 4%

URFEF LIM,--115dF
B.L.== OH: OF:2dS

3dB EXCHANGE ReTE

LECi==mmame 107, 298
EEL====n=~ 138. 3dF
[0S == ———— 22e. 817
gHR DOSE=-=F2%, 994

3dB EXCHAMNGE RATE

LECtmm e 167, adf
DOSE~ = 118
BEL m—mmm=m 125,79,

9

r

TEXT

is currently available for IBM Personai



SAMPLE OF EXCEEDANCE LEVELS

EXCEEDANCE LEVELS

L 33,33 IS EQUAL TO, OR EXCEEDS i(@ DECIBELS
L 35,08 IS EQUAL TO, OR EXCEEDS 11@ DECIBELS
L 42,08 IS EQUAL TO, OR EXCEEDS 181 DECIBELS
L S&,88 IS EQUAL TO, OR EXCEEDS 86 DECIBELS
L Pe.00 15 EQUAL TO, OR EXCEEDS S0 DECIBELS

L 33.33, L 35.88, etc.= percentages of RUN TIME.
32.33% .0of the run time, the sound level was equal to or exceeded

118 decebels.
40% of the run time, the sound level was equal to or exceeded 18l

decibels.

SAMPLE OF HISTOGRAMS

NO THRESHOLD, EXCHANGE RATE --- & dB
S MIN HISTOGRAM

50 &0 7o B 0 100 tie 1z4
TIME o i o o B e o e e e e i o T e ko e o b
11125 4==wetcm=e=
11330 $==ver—mmdmmmntoc s mmn— b= mmmntanen B, 5 dE
11135 4=memmjomrmimmmmjaceeteanmct e mt mm e njrarrt e mn nmmmpmmu == (A dF

—mfm e} e mm——— v - m ey ——n OS5 B

11140 #m———bmmssbommmfmm— b oo et m—m g mme b mmmm b e mb == ] (2,4 dB

11145 44,1 dB

T“.1E i e v o o o v e o o o}

54 &0 70 80 78 106 1@ 120
B9 dB THRESHOLD, EXCHANGE RATE --- & dF
4 MIN HISTOGRAM
50 &0 7o 16 bl - 1p0 dla 120
TIME L k. et L A R T e T ik Sttt Sl fatatateal Tt LY
11385 #mmmupoc—mtmmudjcmcmf ten e s m ma g mm i np wam e — et~ (2,8 OR
11129 t===upo——=y t————t + e e et Ratalndat Dttt U 0 T C = | =]
11133 #mmecctommmdmmcnpomomf b m e p e e mmm et === {33, 2 B
11137 4mvm—tmmmmpmtenfmmmct mme e mm e e mmmt b e m e p mme e =m==+ {10 ,9 dE
1114] t4me——tmmmmtpem— e mrmct ——r o ot —m b — e = 97 4R
11:45 8 de
TIME LR R L e el R L e L e R T L et AT 4 ————
58 L] 78 =15} ?8 120 1ie@ L1ze
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ELECTRONICS

510 South Worthington
DATA SHEET JULY 1984 ' Cconomoawoc, W 53066 USA

S0FTWARE PROGRAMS FOR MICRO-15 NDISE DOSIMETER Phone: 414-367-9157

GENERAL DESCRIPTION

The computer program for the Micro~!3 noise dosimeter:

1+ Reads the Micro-13.

2. Formats data for full screen and wide printers.

3. Allows user to add headings and comments.

4, Estimates the dose, time weighted average, and
sound expasure level based on actual work day.

5. Inserts the date.

4. Saves multiple dosimeter records on floppy or
cagsette,

7. Reads records from floppy or cassette,

B, Prints on the computer’s printer.

9. Communicates vla RS-232 port.

The programs are written in BASIC on a floppr of cassette.

Computer programs are currently available for the Radio Shack Model III and IV,
the 18M Personal Computer, and the Epson HX-20.

SAMPLE OF RADID SHACK SCREEN aND PRINT OUT
QUEST MICRO-13 NOISE DOSIMETER DATE 4/24/84

NAME MAGGIE JONES 1. D.# 123«45-8787%
WORK STATN SHOP LEADER  COMMENTS N.C. DRILL ROOM

UNIT =] S0~ 144DB RANGE ?0DB CRITERION

SDB EXCHANGE RATE ‘A’ WEIGHTING 115DB OVERILOAD

SPL 50.9DB PEAK 122.4DB SLOW MAX 115.5DB
RUN TIME 6132 PAUSE TIME 45:06 O.L. TIME t02
?0DB THRESHOLD 80pB THRESHOLD 3D NO THRESHOLD
L-AvGe 86.38DB  L-AVG 89.04DB LEQ ?5.4208
DOSE 82 X DOSE 1.19 % DOSE 4.74 4
TWaA 59.44DB TWA Se.100B SEL 121 .34DB

EST DOSE $7.1 4 EST DOSE 82.87 % EST DOSE 330.1 %
EST TWA 85.95DB EST TWA  ©88.44DB EST SEL 139.77DB
WORIK DAY C(HRsMN) ?:35 TYPE 1=NEW, 2=FROM DI1SK
3=TQ DISK, 4=PRINT, S5=WORK DAY, &=COMMENTS, 7=DIR

The print out shows that if the & minute and 32 second sample taken on
4/26/84 for Maggle Jones in the N.C, Drill Room i representative for her 7

hour and 35 minute work day then:

1. She should be placed in the Hearing Conservation Program because, the
estimated time welghted average with an 80 dB threshold is over 85 dB.

2 Engineering controls are not required because, the estiminated time
weighted average with a 90 dB threshold is less than 90 dB.

3. She is exposed to noise levels above 1135 dB for part of the time,

Price of above programs with interconnect cable - $193.00
98-174

Division of La Bella Industries
CABLEADDRESS: “LABELLE"", OCONOMOWOQ, WISCONSIN « TWX 9102601438 LA BELLE
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ELECTRONCS

510 South Worthington

LT IHEET JUME (922 Qconomowoc, Wi 53066 USA
.- - Phone: 414-567.9157
SOFTIHRRE FiIR THE ril- LATA LAGHER

TS Il S faor ke flL-13 Daba Logger:
! da data Foom o hRa ML-0T,
2 TN L 4 vlzz
T imtmad :
Bt AT
. Emanias
TEpIONR
5. Grlooaioe
I Caliglx
P
e omman T
The BL-13 =0fiws sl law mody fiesticn
the adwanced apogr

Comput

er
Compuater

2O&AME & X voaeal s oo the l1EM Ferson
i o

IAMFLE GF I8M SCREEN &MD FRINTOUTS

ML=L1S DATH IUTERY
TOHANGE RSTE —womo—=-e 5 0E THRESHGLD ~-===-= ————- 3% U3
CRITERIAM —=—————m———- 59 LE LG —m—mmmmmm e - 7,51 DS
TEHEE —mmmmmm e —m—a—————— T GE 4
e . ey
WE[BHT mmm—— e ————— !

a

E
3
L
]
3
1
i
1
i
1
1

FHDLD

e

AT
YRGERT!
i

FEAM LEWEL mwm=-m=— RCIRE: IOE DOUEL MG FHaELD
PEAK TIME 1z LEG mmmem——— sS4 58
EXR RS 33 >7 OF
LW TIME L 2 02
SUSRLOAD 15 T, Ty
.. TIME e

Division of La Balle Indusines

1}

98-226
CABLE ADDRESS. "LABELLE"", OCONOMOWAG, WISCONSIN » TWX 9102601438 LA BELLE 8/86
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M-7B Noise Dosimeter

The Industrial Hearing Conservation Instrument. . .
measures noise exposure based on OSHA criteria. . .
for quick surveys and long term monitoring

80-130dB(A) range; 140dB peak

30dB Crest Factor; true RMS detector

Daylong monitoring or short term sample surveys

Simple conversion to OSHA equivalent decibel leve]

Memory unit stores exposure data — even if switch is turned off
Rapid, accurate calibration

80-90dB(A) jumper-adjustable threshold

U.S. MSHA approved for intrinsic safety

Tamper-proof security cover

One small, light, sturdy package — with one 9-volt battery and
long battery life — easily carried in shirt pocket or on belt,




M-7B NOISE
DOSIMETER

The M-711 Nofse Dostmeter Is o completely
autamnitle personal nalse expostire
monltor that measures didly exposure as
n pereentage of the maximum allowed by
OSHA The M-713 18 sell-contalned with
hath the aceumulating monitos nnd the
readoal uadi combined In n single
housing, The expasure 1s Indieated In a &
digit LED digital readmn that exteids
Trony 000.01 (.01% ol masimum) to 999.099
1999,99% of maxintum). A reiwlIng of
100.00 signifles that {here has een 100%
exposure and corresporls to OSIHA
criterion number 1,

To lnsure compliaree witl OSHA
requilrements, jotal nolse exposire mist
be measured. Indndusielal environneits
where nodse levels vany continually,
manwd coanputation of nolse dose
Invelves tedions day-long mwasurenwerts
with a1 sotnd fevel meter pnd step wadeh
inorder to determine the nodse exposure
os computed hy the Tormnta

1
T
Where 1 15 nolse ddose, C s the aetual
churttion of Lhiewe a1 2 gives nolse level,
and T 15 the nolse exposure thne Hmit per
iy for that nodse level ns shown o the
OSHA tnble betow, The M7 Nolse
Dosimeter autematically performs the
entire task of measurlng, 1ming, and
computing, The compuied dose 15 directly
read an the end of {he pwasurement
period,

Sound level, dIiifA}
80 [ 88 [BD|95|100|105|1 10)115| 120

Cn

B e
iy

Y=+
| T,

az| 16| 8 4] 2| 112lial1se
Mazimum exposure Hme, hours

The high speed countlag and high
resalutfon eapablifly of the M-713 permit
accurate day-long exposure determina-
{lons from representative short term
SANEPlE EXPOSUTE MEESUTEMeNLS — even
perlods fess than a mlmde dn lengih, The
count rate also perinits extrenwely rapid
and neeune calibratlon of the M-713,

Aceumulnted exposare data s stored In
thet memory upkbl and will be retalped
even I the swiieh is tarmed off,

IT changes are inade tn OSHA requdre-
ments. they can be geeommaodated with
the M-713, With only minor inlesril
chihgies the runge enn be adjusied or
extended and (e tme-d D exelinge mdio
can be converted lrom 5di3 1o 4 ar 3d13,

The M-783 is convenleatly warn in o shizt
pocket or hung o1 a helt «= witly (he
mleraphaone elipped to o shirl collar near
the rir, A removatble cover over (he fiee of
the lnstrument provides tamper-proal’
seeurtty of necuanulited data.

SPECIFICATIONS

NOISE LEVEL RANGE: B0 (o 130d1HA),
(140d13AY praled rel, 20615, Threshold
anel B-hour eriterii Jevel e sel to
prevalling OSHA requirements or to
speelal user needs,

TIME-d1} EXCIHANGE BATIO: Belld [ean 1w
copverted internnlly to 3 or Jdi).

STANDARD: ANSI 51,20-1974 1ype 2.

FREQUENCY RANGE: 200 1z to FOKE2 A
seqle weighteel.

DETECTOR: True RMS: 3008 Crest
Factor,

THRESHOLD: Field stdjustable — 80 ar
Okl

ACCURACY: t0.5d15at 1Kl 2, 23°C;
Lo ar 18z, 10 1o £50°C,

LINEARITY: *Q.5d1 o [KHz, (ull range
KO- 120dB(A).

READOUT: Intetral LED S-digh display,
Indtleates pereent of OSHA allowahle
exposure i inevements of 01% from 01%
10 990.96%,

115dB(A) INDICATION: An Interaal lateh
15 getvaed when o nnlse leve] abioye
EIGABHAL s recelved, Alght Indicator
shiows thit 11513A) has been excveded
when pressing the display ution,

BATTERY INDICATOR: Shows that a
least an B:-honur operating I 1s st
avaltakhe,

CALIBRATION: Externally by recessed
acjustment,

MICROPHONE: | Hgh quality, 8mm
inneter PZT ceramie inernplione with
callar ctip and 301ineh ealle,
TEMPERATURE: -107 tu +50°C
operiting: =402 10 4 6G0°C storage (Datiery
rentaved),

HUMIDITY: 0-05% 1411,

MAGNETIC FIELD EFFECTS: Dosfinerer
will avcumubate equivdent (o afevel less
(hiery BOGM do i maggnetie field of
A000A/M (5O oerstedst i 50 or GOl e,

BATTERY: One HY alkalne transistor
hinl [ery, Battery e s approxititely 100
hours wilh normal use,

SIZE: 2125 4-300x 1- 14 inelies, (B 8
12x 3.2cemh

WEIGHT: 9 . including aliery {255
grinust

CONTROLS:

. On-Clf slide switeh,

2. Resiel prash ot ton (recessed ),

L DIsplay, battery check andd 11503
Indecalor push batton,

KITS AND
ACCESSORIES

M-7832 Kit. Includes M-7H Dostneter
and CA-82 Field Calihrator (ki Hustyaded
at Jeft).

S5M-7032 Kit, inchudes 5 M-713
Dosimelers and o CA32 Field Callbmtor,

10M-70332 Kit, Ineludes 10M-713
Dostmeters and o CA-32 Fleld Callbror,

CA-32 Calibralor with precisiong salid
shile thner,

TP-2 Tripod tor supportlag daslineter
wlhen making work area mensuremetyes,

510 Worthington Street
Oconomowoc, Wisconsin 53066
Phone (414) 567-9157

TWX 910-2601438 LA BELLE

Roprusented by

98-t02 11/84

Prinied in U .§.A.
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'Dlgltal Integratmg J’
~ Sound Level
Meters
o |
J‘ MODELS 227 and 228 [='§a /|
- FOR:INDUSTRIAL AND" | ]l e
COMMUNITY VARIABLE 'ixl

NOISE APPLICATIONS

gggggg

MQDEL 227
OSHA (5dBA)

INCLUDES SINGLE -
80:130dBA
DYNAMIC RANGE ,

! "'MODEL 228
" hieg’ (3dBA)

¢ ,-:”‘E’QUAL ENERGY
MEASUREMENT

 EQUIVALENT SOUND LEVEL
- MEASUREMENT 40-130dBA
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gital Integrating Sound Level

AR AT S AN G AL B MR S S e R R,
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Models 227 and 228

Precise direct display of L, (228) and Lyey dBA (227)
* High rasolutien equivalent-average sound level
— 0. 1dBA incroments
s Automatic ineremental TIME-HISTORY chart
recordings
s High Crost Factar for Impulse Noise
= DG and AC recording oulputs
= Remote microphone capability
* True RMS detector
¢ Used as digital sound level meters in 2-second made
Wide selectable range — 40-130dBA
Determine L,y single eveni noise levei (228)
Produces hourly noise level (HNL) data
Small and light weight — weighs only 19 cunces.

Ry
H

REA

20
LS

Both the model 228 "L, " Integrating Sound Level Meter
and the 227 Lag s (5dBA) Meter are light weight, hand-
held instruments for automatic measurement of eguiva-
lent [average) sound levels in variable neise environ-
ments, The instruments are ideal for industrial and com-
munity applications where noise variations are too severe
fo permit a proper reading wilh a standard sound lovel
meler or whera long term equivalent fevels are necessary.

MODEL 228

The measurement of L,y is based on the equal enargy
principle whera sound intensity is doubled {or every 308
increase In sound pressure leval,

The unit features setectable sound level ranges and inte-
gration periods, The meter contains a true RMS detector
system, and covers a 90dB(A) rangoin six selectable 40dB
range bands. Selectable inlegrating time periods of 2
seconds lo 16 minutes with automatic reset and restart

g

15T

st

&2

o
51

e
T

T g

permit measurement for a wide range of applications and Eer
okl
environments, The meter can also be used as a slandard Py

sound level metor, slow response, when used in the short
term integratior made (2 second period),

Lyq decibel level Is digitally displayed and held at the
conclusion of each selected maasuring period. Recerding
outputs provide for magnetic tape recording or [ong tarm
recording on a strip chart racorder. Recording Loq Pro-

ey

TR

=

et

R vy T

vides a history profile of the average sound lavet {or the &
period selected; L, canberscorded overshort termorup it
to a 24-hour day as needed, 1
Typicat applications include maasuring industrial noise, ;""-
produet noise omission, community and boundary noise; 5
altport and highway maenitaring; mining and general 1&“

seigntific use.

MODEL 227

The model 227 meter is identical to the 228 excapt that the
measured sound levals are based on the OSHA 5dB rule of
doubling the permitted noise exposure time foreach 5dB
decreaseinthesound level. The average dBAreadings on
the meter can thus be used todetermine quickly the allow-
able OSHA exposure time permitted for the worker,
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Meters

Time-History
Chart Recording

Both integrating sound level meters can
be used with a chart recorder lo obtain
TIME-HISTORY plots of the noise profile.
The sysiem can be set to record industrial
notse over a full or partial work shilt and
can also ho used for cammunity noise
recording over a 24-hour day.

The illustration at the righ! shows the
Quest model 4131BB Chart Recorder.

In the chart recording below direct sound
level recording (lower trace) is compared
with the more simplified L. or Logya
recording. With this method of recording,
long time spans can be plofted in an easy
o read format, Each flat or square soecticn
of recording represonts the equivaient
selected period ol maasurament,
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Specifications

Sound Lovel Range: Six seloctablo overlapping rangas: 40-80,
50-90, 60-100, 70110, 80-120, and 90-130dBA, (ro 20uN/NM?),
Stapndards: Moats ANSE $1,4-1871, type 2 and IEC 651, type 2
where applicable.
Frequency Weighling Nolwark: A" Weighting.
Frequency Ronge; 10Hz ta 10KHz.
Integrallon — 228: Continuous Equal Energy {3dB)

227 Continuous QSHA Lavel {5dB)
Integrslion Perlods; Selectable lime periods of 2, 4, 8, 15 and 30
saconds; 1, 2,4, B and 16 minutos. Automatic rosot-rostart al
the end of ench poriod. Display holds tha previous peried L, or
Laswa viue while integrating the nexi poriod.
Reset button: Resets 1ima to beginning of intagration period
and rosots display to approximately 1dB less than tho lower
limit of tha ranga.
Display: Dighal Liquid Crystal Display (LCD). 4-digit reading in
0.1dB increments plus ovarrange, underrange, and batlery 1esl
indications.
AC Recording Oulpu): 1,0¥ ARMS at full scale (3.2 AMS Max.)
behind 3.2K ohms. For connection use a Switcheralt typo 780
Tini-plug or equivalont,

Kit Madels 228-12 and 227-12
Each Kit contains a Model 228 or 227 Integrating
Sound Level Meter, CA-12 Calibrator, WS-2 Wind-

screen and Carrying Case. (TP-2 Tripod is optional}.

DC Aecording Qutput: 1.0V 0.C. al full scale [MAX.) behind
3.2K chms. For cannoction uso a Swilchcraft type 780 Tini-plug
or equivalent.

Detector: Truo AMS, 38dB crest facior, each range has 50dB
dynamic span.

Microphone; High quality PZT ceramic, 1/2 inch dinmetar,
omnidiractional.

Temperature Range: Operation: -10° C to +50°C. Storage (Loss
Batteries): -20°Cto 160°C.

Accuracy: £1.0dBA over lemperalure range.

Operallng Humldity: 0% to 95% Ralativo Humidity,

Effect of Magnelic Field: Meter is not influenced by a magnatic
field ol 4000 A/M (60 oersleds} at 50 or 60Hz on any of tho 6
ranges.

Battery: One 9-Valt Alkaline transistar battery {NEDA 1604 or
NEDA 1804D); approximaiely 40 haurs of eperation at 25° G,
Tripod Mounl: Slandard 1/4-20 tripod mounting screw.

Slze; 3.3 x t1.7 x 1.4 inches (8.4 x 30 x 3.6 cm} including mi-
crophane height.

Woight: Approximately 19 oz. (540 g} including baittory.
Consirucllon: Solid state integrated circuitry in a rugged alu-
minuwm housing.

PP S,
Kit Madels 4118B-220-12T and 411L-228-12T
41188-227-12T and 411L-227-12T
Each Kit contains a Model 41188 or 411L Chart
Recorder, 228 or 227 Integrating Sound Level Meter,
CA-12 Calibratar, WS-2 Windscreen, TP-2 Tripod and
Carrying Case,
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MODEL 215-45
OCTAVE BAND ANALYZER

{215 Sound Level Meter with Plug-ln
0OB-45 Octave Band Filter Module)

MODEL 215-35
PEAK HOLD METER

(215 Sound Level Meter with Plug-In
PH-35 Peak Hold Module)

With Quest's modular design you don't need a
separate analyzer and peak hold meter. You can have both with just a
215 meter and the filter and peak hold plug-in modules.

The accuracy, case of use, and distinctive Teatures of
the 21545 Oclave Band Analyzer make it an outstand-
ing instrument for many applicalians, It's the ideal ana:
lyzer for identifying and classifying industrial and com-
munily noise sources .., measuring product noise
ernissions and the effectiveness of noise absarption
materials . ., general purpose noise analysis ... and
audiometric applications (see Brochure 98.97).

It features a measuring range of 30-140dB: A, B, C,
linear, and external scale weighting; fast and slow
respanse: and the nine frequency ranges, with full
octave band width, that extend from 31Hz 1o 8KHz, A
10dB gain switch permits reading dB levels In octaves
down 1o 20dB,

The 215-35 Peak Hold Meter is specifically designed
to measure peak noise lavels in three different applica-
lions: impact or impulse noises as governed by OSHA
regulations, the poise of passing vehicles as recuired by
Department of Transportation and Environmental Pro-
tection Agency regulitions, and peak rms levels of noise
impulses having rise times as defined by [EC, The low
hold-decay rate of less than 01dB per second and high
resolution readings insure that peak noise levels are eas-
lly and accurately monitored,

A unique feature is the dual readowt which permits
simultaneous readings of both continuous and impact
noise Juvels. Also featured is an overrange bution which
provides readings of 10dB over ful) scale,

For oplional remole microphone capabilily specify tha 215R-45

Octlave Band Analyzer and the 215R-35 Peak Hold Meter.

PN
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SPECIFICATIONS

215 Sound Level Meter

Measuring Range: 30~ 140dB re 20uMN/m2

Response: A, B, C, Linear and External scale weighting,
fast or slow response.

Standards: Meets ANSIS1.4.1983, Type 2 and IEC 651
Type 2,

Frequency Range: 20Hz to 10kHz.

OQuiput Display: Meter type with direct decibel readout,
Record Output: Approximately 1.2V rms AC at full scale
behind 114 ohms. Adapted to DC recorders with a
Quest RA-100MV Recarding Adaptor ar RME00

Recording Medule.
Micraphone: High quality PZT omnidirectional ceramic,
1-1/8 inches dia.

Battery Supply: Two 9V transistor batteries, NEDA 1604,

Operating Temperature; -10° to +50°C,

Humidity; 0-95% RH,

Overall Size: 3x 7 % 2:1/8 inches (76 x 178 x 54 mm).

Weight: 19 oz (540 grams).

Construction: Solid state integrated circuitry in rugged
aluminum housing.

0B-45 Octave Band Fliter

Frequency Range: Nine ranges 31Hz 1o 8kHz center
frequencies, fufl oclave band width,
Standards: Meets ANSI S1.1 1-1983 for Class |l Filter

Sats,

Input: {from 215 SLM) 1.2V rms plus | 0dB crest faclor,
20Hz to 1CkHz.

Cutput; O to 4Y rms, output impedance less than |
ohm,

Pawer Supply: Mone, uses battery power from 215 SLM,

Operating Temperature: =10° to +50°C,

Hurnidity: 0-95% RH.

Size: 3 x 3-1/2 x 2:1/8 inches (76 x B89 x 54 mm), With
back cover, length is B inches (203 mm).

Weight: 9 oz (257 grams),

Construction: Salid state inlegrated circuitry in rugged
aluminum housing.

PH-35 Peak Hold Module

Peak Hold Range: 30- 14648 {set by 215 Sound Level
Meter).

Operating Modes: Peak Impact — Hold: Peak rms fast
response — Hold: Peak IEC Impulse — Hold,

Rise Time — OSHA Impact Mode: less than 50 psec.

— FAST Response Mode: 125 millisec.

— [EC Impulse Mode: 35 millisec.
Hold-Decay Rate: Less than .01dB per sec, (all modes).
Pawer Source: 3 9 volts (from 215 SLM),

Input Veltage: 0-6 valts peak.

Weight: 10 oz {iB4 grams),

Size: 2-1/2 1 3:1/2 x 2:1/8 inches (64 x 89 x 54 mm}.
With extended back cover, lenglh is 8 inches (203

mm),
Construction: Salid state integrated circuitry in rugged
atuminum housing.

. 510 Warihlnglon St
conariowot, WI.53088
laphong (418) 867-9187 ..

1338 LABELLE

Decibels
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Universal Kit

The meter, Alter and peak hold module are inchaded
in the 215-345-12 Universat Kit — literally a portable
sound measurement and analysis lab, Also included in
the kit {illustrated above} are the CA-1 2 Calibrator
described in detall in Brochure 98-17) and the WS-3
Wind Screen,

Individual Kits

Maodel 2154512 Octave Band Analyzer Kiv . ..
contains the 215 Sound Level Meter, OB-45 Octave
Band Filter; CA-1 2 Calibrater and WS:3 Wind Screen.

Model 2153512 Peak Hold Meter Kit . .. same as
the 2154512 kit except the PH-35 Module replaces the
CB-45 Filter,

Recording Capabilities

Qclave Band Recording .
of a Motor Drive System Industrial Molse Level Recording
1

- L T T 3 1

|

Vil A
e \ VP&

32 43125 200 500 IR 2K 4K HK 16K
Feoquancy Bands — He

A DC autput from the RA-100MV Recorder Adaptor
ar the RM800 Recerding Module provides for using the
Octave Band Analyzer with a chart recorder to obtain
precision time history plots of noise profiles, The
recording systern can be used in the b, industry, and in
community areas for making recerdings of general
noise levels and measurernents as shown above,

The lincarized outpul of the RM-BG0 Module
{20mv/dB over a 5048 span} permits recording over a
wide dynamic range on any standard chart recorder with
a |wvolt DC full scale input,




Model 215 meter

A protessional all-purpose wide range sound level meter for
precise measurement of sound pressure levels in virlually all

applications,

* Meels ANSI $1.4-1971 Type 2 and IEC 851 Type 2,

* Wide dynamic range from 30 to 140 dB,

s Fast and slow response.

s A, 8, C, Linear and External scale weighling.

* Ruggedly constructed ... small in size,

* Used with Octave Band Filter and Peak Hold plug-in modules,
* US MSHA approved for intrinsic safety,

MODEL 215R METER

Identical to 215 meter but has a detachable microphone for
remote measurement of sound pressure levels.
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CALIBRATION

Calibrating the 214 or 215 Meter — R For measuring sound levels at

or ather ssund measuring o ’ ) remote locations or in
instrurments — is quickly and inconvenient areas, order Models
simply done with the Model CA-12 O d  214R and 215R Remole
Calibrator, The CA-12 is small, = ¥ Microphane Scund Level Meters,
partable, and operates on i (N : Alsa aviilable: Tripod, WS-3
battaries: it's ideal for on-the-job [ & Windscreen and microphone
calihration. - V.8 cable (specify desired length),

et o 4 et e e i
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ACCESSORIES

215 METER * EC-9A EARPHONE COUPLER (Bcc) and
& 0B-45 OCTAVE BAND FILTER SET {with WEIGHT — for audiometric calibration,
the 215 Meter becomas the 215-45 Octave
214 METER

Band Analyzer).
* PH-35 PEAK HOLD MODULE — for paak

rms or impact noise measurements, * W3-3 WINDSCREEN.

s WS-3 WINDSCREEN, ¢ TP-1TRIPOD,
: s TP-1 TRIPOD. & RM-800 OR RA-100MV RECORDER
' s RM-800 OR RA-100MV RECORDER ADAPTOR — for use with DC chart
: ADAPTOR — for use with DC ¢hart recorders.
recorders.
((QU@ST )) Represonted by \n-)
ELECTRONICS
510 Worthington St.» Qconomowoe, WI 53066
98-73 Telephone 414-587-8157

9-84 Printed in U.S.A.
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211A METER

For checking OSHA compliance . ., evaluating product
noise emissions . . . general scientific applications
. . . quick, simple measurement of noise levels,

Featuras 60-120dBA seloctable measurament rango, slow reaponae.
Meets ANSI stondard $1,4-1983 for Typo 2 (S2A) instruments and IEC
651 Typo 2.

MODEL 211F8-12 KIT - contains the
211FS Mater and the portabla CA-12 Calibra-
tor for on-site catibration of the metar.

MODEL 211A-12 KIT - contalns the 211A
Metar and the portabla CA-12 Calibrator for on-
gite calibration of the meter,

METER ACCESSORIES

¢ WS5-3 Wind Screen - for outdoor use of sound

& RAM-000orRA-100MV Recorder Adopter-con+

& WM-1 Wind Meter ¢ Tripod

SOUND LEVEL METERS

MODELS 211FS and 211A

211FS METER

For checking OSHA compliance . .. measuring vehicle
noise . ., . enforcing municipal, state and federal noise stat-
utes . . . evaluating product noise emissions , . . general
scientific applications . . .

Features fast-slow response selection - fast response moda for vehicle
noise measurements, slow response mode far OSHA and other mea-
sutamnants, 60-120dBA and 60-120dBC selectsble measuremant
rangos. Meets ANSI standard S1.4-1983 for Type 2 Instruments and
IEC 651 Type 2,

BOTH METERS AVAILABLE IN KITS

level meters

veris AC olecttlcal cutput of aound level moter
to DG Input for charl recorders tor making vis~
ual record of sound level measurements,

MODEL 211F5-12 KIT




CALIBRATION

Calibrating the 211FS or 211A
Moater - or other sound measur-
ing instruments - is quickly and
simply done with the Mode| CA-
12 Calibrator. Tha CA-12 is
small, portable, and operates on
batteries; it's ideal for on-the-job
calibration,

211FS METER

MEASURING RANGE: 60-120 dBA
or dBC in five selectable ranges
RESPONSE: “A" and *'C" scala
weighted, fast or slow response
selection, Meets ANSI Standard
51.4-1983 for Typa 2 instrumenta-
tion and IEC 661, type 2
FREQUENCY RANGE: 20 Hz ta 10
kHz

QUTPUT: Meter type with direct de-
cible readout

ELECTRICAL QUTPUT; Approxi-
mately 1.2 V rms at full scale, ba-
hind 1000 ehms
CONSTRUCTION: Solid state in-
tegrated cireuitry in  rugped
aluminum housing

MICROPHONE: High quality P2T
omnidirectional ceramic

BATTERY SUPPLY: Two 9-volt
standard {ransistor type batteries
{NEDA 1604}

OPERATING TEMPERATURE: -10°
te +50°C

SIZE: 2-1/2" x 7" x 1-7/8"
WEIGHT: 16 ounces including bat-
taries

(QuesT))

ELECTFONCS

88.46 11-84

Oconamawoc, Wis. 530606
Phone 414-567-0157

MEASURING RANGE: 60-120 dBA
in five selectable ranges
RESPONSE: "A' scale weighled,
slow response, Meets ANS| Stand-
ard 51.4-1983 for Type 2 instru-
mentation (S2A)and IEC 651, type 2
FREQUENCY RANGE: 20 Hz to 10
kHz

OUTPUT: Meter typa with direct
dBA readout

ELECTRICAL OUTPUT: Approxi-
mately 1.2 V rms at full scale, be-
hind 1000 ohms

CONSTRUCTION: Solid state in-
tegrated circuitry in rugged
aluminum housing

MICROPHONE: High quality PZT
omnidirectional ceramic

BATTERY SUPPLY: Two 9-volt
standard transistor type batleries
{NEDA 1604}

OFPERATING TEMPERATURE:; -10°
to +50°C

SIZE: 2-1/2" x 7" x 1-7/8"
WEIGHT: 16 ounces including hat-
teries

REMOTE MICROPHONE

{OPTIONAL)
For measuring sound levels at
remote locations or in incon-
venient areas, order Models
211AR and 211FSR Remote
Microphone Sound Level
Meters. Also available: Tripod,
WS-3 Windscreen and micro-
phone cable (specily desired
length).

CA-12 CALIBRATOR

FREQUENCY; 1000 Hz £3%
SQOUND PRESSLURE LEVEL: 1104dB,
reference 20uN/m?; calibration
traceable to U5, National Bureau of
Stapdards

ACCURACY (23°C, 760 mm Hg):
+0.4 dB

TEMPERATURE COEFFICIENT; Oto
0.01 dB/°C maximum

ALTITUDE EFFECTS: 0.1 dB de-
crease for each 2,000 feet in-
crease in altitude from sea level.

POWER SOURCE: Two 9-voit
transistor batteries (NEDA 1604),
Battery life approximataly 100
hours

OPERATING TEMPERATURE: -10°
to +60°C

CONSTRUCTION: Solid state in-
tegrated circuitry in rugged
aluminum hausing

CASE SIZE: 4" high x 2-3/8" dia
WEIGHT: 13 oz, including batter-
ies

Reprasanted hy:

PRINTED IN U.5,A,
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Two
Low-Cost, Accurate, Pocket-Size

SOUND LEVEL METERS

Model 208 — 70-120dB Range
» OSHA industrial noise measurement.

® Monitoring production and product
noise emijssions.

¢ Field service festing of engines and
other equipment.

& Measuring audio-speaker systems,

¢ [nsurance carrier surveys.

Model 208L — 50-100dB Range
» General community noise measurement.

® For law enforcement and municipal
officials.

* Checking noise levels of vehicles,

* Monitoring speech levels tor the hearing
impaired.

¢ Instructional use in schools.

Both meters measure sound levels {n an “A"-welghted
SLOW response mode as required by OSHA and other
noise regulations, Ten light-emitlting dicdes display the
sound level measurement In 2dB steps on four
averlapping 20dB ranges. The maximum measurement
can be automatically captured and held on the display,
The meters can be callbrated to maintain accuracy.

These lightweight 4-ounce instruments are housed in a
high impaci plasiic case. They slip easily Into a shirt
pockel and are readily available for spot checking of
noise levels, They are powered by a single 9-volt
transistor battery, Batlery life is 70 hours of confinuous
use.

Manutactured in LLS.A.
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: 510 WORTHINGTON ST.

- QU@ST OCONOMOWOC, W! 53066
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For Sound Level Meters, Noise Dosimeters and
Other Sound Measuring Instruments

* For both precise laboratory and
field calibration

s Self-contalned ... battery operated
¢ Accurate andstable...ruggedconstruction

* 1%" microphone coupler. .. various
size adapters available

Model CA-22. .. Precision calibrator with four select-
able outputs — 110, 94 dB; 1000, 250 Hz

AN

Model| CA-15B .., Five-lrequency calibrator — N - oo PR u‘uum;oq
T

125, 250, 500, 1000 and 2000 Hz at 110 dB ) a

Model CA-32, .. Calibrator with precisfon timer for
noise dosimeters — 1000 Hz at 110 dB

Model CA-12B ., . General purpose calibrator —
1000 Hz at 110 dB

Model CA-12M . .. General purpose calibrator —
1000 Hz at 94 dB

All tive calibrators are portable field instruments for on-the-job use.

The CA-22 is the most precise of the calibrators, It can be used as a laboratory standard for calibrating
pracision type 1 instruments as well as general purpose sound fevel meters and other instrumeanis with
microphone inputs,

The CA-158 Is intended for checking sound measuring instruments in cases where a more therough
calibration is considered necessary. It is particularly useful in ¢checking the scale weighting of seund tevel
meters and in determining filter skirt accuracy of octave band filter sets.

The CA-32 has a built-in precision timer which limits the duration of the signal lo precisely 32 seconds. The
CA-32 Is designed primarily for fleld calibration of noise dosimeters where the readout is a function of the
durationand amplitude of the acoustic input. The callbrator is also used to verify the accuracy of othar sound
measuring instruments.

Tha CA-128 is a general purpose calibrator that is primarily used for on-the-spot checking of sound level
meters and other sound measuring instruments. The CA-12M is the same as the CA-12B except that it
produces a 94 dB sound level.

g
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specifications

Keeping your sound level moters, noise dosimelers and
other sound measuring instruments catibrated is assential
to abiain accurate readings. The calibration of all Quest
Calibrators Is traceable to the U.S. National Bureau of

Standards.

Alllude Effocta

valtago

gstortion
Connucllon

Power Sourco

Operating Temporaturs
Range

Aetative Humidily
Range

Construcilon -
Slze
Waight

Timer

Oparating Modas

Ingrenso In altilude Irom soa loval
to 12,000 11,

Nanu

1.0% max,
Nong

R AT RN

CA-12D and CA-12M, and
CA-32; f-voll tranalator buliaty,
NEDA 1604, with {lie of 50 houra

=10to + 50°C
D-08%

Ruggoed aluminum housing
10.1 em long x 0.0 em dlo.

CA-12D and CA-12M: 340 grams
CA-32: 310 grams

CA-32 only, Pushbutton slart,
32-g0cond “on" Ume 1 0.5%,
cryatnl time biso

CA-120 Conllhuoua
CA-32; Freclalon timed

ALl A e

ABORIE)

kel L

1.0 volt rma nominal behind
1000 ohima at anch froguoncy

1.0% max.

Switcheralt 700 Tinl-plug or aqual

Qna B-volt iranafsior batlery,
NEDA 1004, with lile of 50 hours

-101to + 50°C
Q-05%

Rugfied aluminum housing
11.2 ¢mlong x 0.0 ¢m dla,
410 (rama

Nane

Caontinuous

CA-15B CA-22
Froquency 1000 Hx + 3% 125, 250, 500, 1000, 250 and 1000 Mz £1.8%
2000 Hz : 3%
Bound Praspure Levols CA-120 and CA-32; 110dB 110 dB rafh. 20 N/M? 94 and 110 dD rof,
rat. 20u N/M? a0u N/M? {20, Pa)
CA-12M; 94d0
Aclil.lrncg
{20°C, 740 mm Ha) 1 04dB + 0.4 dD 0.3 db
Temperuiure Cootticlent 0 to 8,01 ¢B/°C mox, 010 0.015 dD/*C max. 01v 0,01 dB/°C max,
0.1 di decrease tor oach 2000 11| Sae Instruciion Manual fea Instruciion Manual

1.0 volt rms nominal behind
10K ohime at each frequancy

1.0% max.

Bwitcheralt 760 Tinl-plug or vqual

One 9-vall translsler ballery,
NEGA 1004, wilh (it of 5O hours

-10to + 50°C
0-95%

Augged aluminum housing
11.2 em long x 0.0 cm dia,
300 grams

None

Continuous

(ques))

ELECTRONICS
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510 Worthinglon Street
Oconomowoc, Wl 53066
Telephone (414} 567-9157
TWX 910 260 1438 LA BELLE
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ELECTRONICS

DATA SHEET 510 Soulh Warlhington
. Cconamoweos, W) 53056 USA
VIBRATION ASSEMBLY Phona: 4145678157
MODELS VA-508B and VA-508BP
~-= for use with the Quest Models 215R and 155 Sound Level Meters

The VA-S08B Vibration Assembly (VA-508BP for the 155 Precision Meter) 1is an
attachment to a Sound Level Meter for the measurement of vibration of structurea
and machinery. The syatem is used for general vibration analysis and monitoring
of potential machinery failure.

The Assembly conaists of a miniature acecelerometer, Model VI-90 Vibration
Integrator, and interconnecting cables. Measurement of acceleration, vel-

ocity, or displacement is obtained by a mode switch on the VI~90. 4 con-
versilon chart 1s provided to convert the dB values on the Sound Level Meter

to vibration units. The use of an Octave Band filter set with the system will
futher enhance fregquency analysis of the vibration. Calibration is obtained
using a 1 volt rms, 1 KHz electrical signal provided by the Models CA-15 or CA-22
Sound Calibrators.

System Consists of:
Model 508 Accelerometer
Model AC-5 Accelerometer Cable
Model VI-90 Vibration Integrator
Model 59-982 215R Input Cable -or-
58-B17 155 Input Cable
Model 59-72 Probe

Specifications:
System
Dynamic Range:
Acceleration - 3 x_ 1072 to 150g's (rms)
Velocity - 3 x 1077 to_3 meters/seg (rms)
Displacement - 3 x 107° to 3 x t0™> meters (rms)
Frequency Range: 10 Hz to 10 KHz
Temperature: -10°C to +50°C (less accelerometer)

Accelerameter
Model:; 508, piezoelectric
Sensitivity: 10mv/g rms * 5%
Mounting Thread: 10-32 Tapped Hole, 0,12 in. deep
Connector: Microdot S-50, Female
Welght: 12 grams
Transverse Sensitivity: Less than 5%
Power: 0.5 ma {provided by VI-0Q)
Tenperature Range: -50°C to +120¢C
Medel VI-90 Vibration Integrator
Input Impedance: 50K chms with 0.5 ma current source
Output Impedance: Effectively O ohms at less than 3 ma
Gain Accuracy: £0.5dB at 25°C, 21.0dB over temperature range
Power: 9 Volt transistor battery, 100 hour battery life.
Construction: Active electronic integrator in a rugged aluminum housing
Size: 4.7 x 2.5 x 1.2 inches (120 x 64 x 30 mm)
Weight: 8 ounces (227 grams)

98-145
Divisicn of La Bello Indusiries 5/83
CABLE ADDRESS: "LABELLE ", OCONOMOWOC, WISCONSIN « TWX 9102601428 LA BELLE



MODEL 2351 2W M
VEHICLE NOISE MONITOR SYSTEM

Monitors noise levels of both PASS-BY and STATIONARY vehicles
to determine compliance with community noise regulations.

® Mounts in patrol car for
pass-by measurements.

@ Used outside of car for
stationary measurements,
-r‘}{s;.a

__ }Lmzuu
(G

I3 Designed for both pass-by and stationary i3 Readable in direct sunlight and complete
vehicle noise menitoring. darkness,

I3 In-car measurement of vehicle noise . . . L1 Maximum violation signal automatically
similar in use to radar. locked in memory.

.E? Easily installed .. . moniter s set on dash- 1 Remote locking of noise levels for station-
board or seat; microphone mounis on ary test with either manual or automatic
window. tachometer input contral.

&1 Simple acoustic calibration and internal (d Portable for general community

calibration chegk. measurements.



The Model 235-12WM Vehlcie Nolse Monitor is a spe-
clatized dual-purpose sound measuring systam. It s
usad both for in-car monitoring of pass-by vehicies and
for statiopary vehicle noise testing.

The system consists of & digital readout monitor and an
ad]ustable window-maunted microphone and cable
assembly, The monilor is readabte both in direct sun-
fight and in compiete darkness. |t covers a sound range
of 50 1o 100 dBA.

PASS-OY MEASUREMENTS

The monifor ts primatily used in patrol cars and plugs
into the slectrical system through the cigaretia lighter.
The violation — or thrashold — sound level is adjusiable
by the officer from 55 to 97 dB. In usa the system is
slmitar to radar, When the threshold level is exceeded,
the monitar produces both an aural and visual alarm.
‘The unit then automatically locks the maximum violation
nolse signal in the memory and instantaneously checks
btackground noise levals, Only ane olficer and one car

The 235 Monltor Is fully portable lor making gon-
ord| community nolse measurements such as
residentlal-industrial boundary lines, disco and
tavern nolse, alrcraft nolse and general nelghbor-
hood complainta,

are needed, While the officer performs his normal
duties, the noise monitor automatically checks for
excassive noise levels.

STATIONARY MEASUREMENTS

The monitor can be set up at a test stalion or the ofticer
can keep it with him for on-the-spot checking of station-
ary vehicle noise, As the unit is menitoring the noise
emission, the noise level at the specified engine speed
can be locked into the monitor either automaticaily
through a tachometar input or manually by pushing a
button.

Because the monltar is light in weight it can easily be
carried to any iocation. An Internal 8-voli batlery pro-
vides power for out-of-car use.

Both fast and slow response are provided, An internal
calibration circuit verities operation to assure validity of
the data, The monitor is mounted in 8 durable aluminum
housing,

-

SPECIFICATIONS

Sound Level Range; 50-100 ¢BA singlo range. Maximum input
belore ovorlend: 106 dB.

Standard: Meots ANSIE S1.4, 1871 typo 52A,

Responoe: A-weighted, Fast/Slow respanse, true RMS,
Frequency Responsa: 10Hz (0 10KHz,

Display: Llquid Crystal, 3-1/2 digit, 0,1dB resolution, 1/2" high,
bach-lit tar night use,

Thrashold: 55-97 dB, Selectable by user,

Plug-in Capabliity: For remote lecking of nolse levels and for
tachomater input,

Microphone: High quality PZT, 1/2" diameter ceramic.
Oporsting Temperature Range: -10°C to +65°C,

Powar: Bto 16 volts DG, 2 watts with axternal 12-voit battary,
0,1 watts with Internal 9-voll battery,

Siza; 7-1/4W x 5-1/2D x 3-1/2H Inches,

Welght: 2 1bs, (manitor),

Construction: Durable aluminum housing,

MODEL 235-12WM KIT

Contains the 235 Vehicle Noise Monitoring System {readout moni-
tor, microphone, mounting mast and cables), CA-12M Calibrator
and microphone adaptor, windscreen, and spare batteries,
OPTIONAL

» Remole pushbulton lecking cable # Line-operaled Power
Supply, PS 123, for classroom demonstratlons  # Triped TP-1
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Audiomaters which are accurately
calibrated are assential to getect
hearing loss at an early stage and to
protect against needless industrial
compensable hearing loss,
Calibrating audiomelers is a
necessary part of the OSHA hearing
conservation pregram. Quest
calibration systems thus meet an
impartant peed in hearing con-
servation programs. The systems
parform accurate acoustical
calibration ol all types of audiomelers
and insure that the audiograms taken
for record are proper and accuralte,
All systems ara portable. Thay are
used by both audicmeiric technicians
and clinicai persannel.

Quesl calibration systems range fram
the sophisticated cfinical, exhaustive
micrapracessor-conirolled systems o
simple meter systems which repiace
biolagical calibration, (Printer is
optional)

* Precise measurement of decibel level,
linearity, iraquency, pulse width,
overshoot, rise and fall times, and
harmonic distortion of manual,
automalic and microprocessor
audiometers.

* Performs monthly, yearly and
exhauslive audicmeler ¢alibration,

* Portability and modular cancept permit

measurement at reom background
noise and other acaustic analysis.

= Adaplable to impedance audiomeaters,
hearing aids and artificial masioid
calibration,

» Calibration ol Brainstem audiometer
“elick™ impulse peaks.

* Calibration {raceable to U.S. National
Bureau of Slandards.

£ N5 I Y % I R

AA-1B8AM System Setup

AM-2000 System Satup
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MODEL AA-188AM SYSTEM

AA-188 Audiometer Analyzer
58-913 Preamp

7023 1 inch condensor mic
A-83B Preamp Adaptor
58-928 1" Mic Adaptor
EC-9A Coupler

W-44D Weight

AS-1550 Calibration Stand
PMC-10 Mic Cable

Patch Cords

58.819 Carrying Case

(CA.22 Calibrator {s Optional)

The AA-188 Audiomatric Analyzer is a
microprocessor controlled audiometer
calibration system with alpha/numeric
keyboard cantrel, digial display and
printout capability of all meastred data
The user simply placas the earphone
onto the earphona coupler. All critical
values and iolerances are measured
viithout having 1o nlug and unplug a
myriad of cables and separale in-
struments, A simple press of a button
switches between acoustical input via
the headphone or direct electrical input
from the audiometer.

The AA-188B measures consistant with
ANSI 83.26 hearing level, freguency,
total harmonic distlartion, linearity,
warble tone, rise time, fail time, puise-
width, overshaot, on/elf ratio, crosstalk,

and SISI tones. This system will ac-
commaodate TBH-39, 49, 50 and Telex
1470 transducers, and has connaclion
for mastoid inpul. The Analyzer contains
an autoranging precisicn type 1 Sound
Level Meter wilh Oclave Band Fillers,
thus adapting the sysiem to aiso
measure audiomaler rcom background
noise. A single key distortion
measurement feature frees the user
from the need of tining or nulling fillers.
The unit can be used on its own or can
be completely computer cantrolled via
an AS-232 part, A repor! is generated on
a Centronics parallel prinfer port.

For more detailed information on the
AA-188 see brochure #98-211.
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MODEL AM-2000 SYSTEM o

e 155 Pracision Sound Level Mater
OB-145 Qctave Band Filter

7023 One-inch Condenser
Microphone

|
|
J CA-22 Sound Callbrator
]

EC-SA Earphone Ceupler and
Weight

AS-1550 Calibration Stand

A-63B Adapter for 1-inch
Microphone

| PMC-10 Microphana Cable, Ten leet
: Caltbration Chart

. AA-175 Audiometer Analyzer

LT-20 Linearity Transformer

59.998 Carrying Case

@y MODEL 155-14522AM SYSTEM

155 Pracision Sound Level Meter
0OB-145 Octave Band Fllter

7023 One-inch Condenser
Mierophone

CA.22 Sound Calibratar

EC-9A Earphone Coupler and
Welght

AS.1550 Calibration Stand

A-638 Adapter for 1-inch
Microphone

PMC-10 Microphane Cable, Ten feet
Calibration Chart
58.970 Carrylng Case

This syslem is the same as he
AM-2000 system excepl that the
AA-175 Audiometer Analyzer and
LT-20 Translormer are cmilted.
Harmaonic disterion can be
measured only frem the 3rd harmanic

' and higher. The Octave Band Analyzer,

. as in the AM-2000 System, can be

© =¥ ysed separalely for room background
noise measurements and general
analysis applicatiens. (An optional

' OB-133 1/3-Octave Band Fiiter can

' he used to measure complete
harmonic distertion)




215 Sound Level Meter
0B-45 Octave Band Filter
CA-15B Five-Frequency Callbrator

EC-9A Earphone Coupler and
Weight

AS-1545 Calibration Stand
AA-175 Audiometer Analyzer
Microphone Calibration Chart
59.932 Carrying Case

(LT-20 Transformer opt/onal}

A complete, versatile and fully pertable
system for the exhaustive calikration of
all audiometers. Usingtho AA-175
Microprocessor Audiometer Analyzer
the system measuroes decibel levels,
attenuator linearity, frequency, har-
manic distortion, pulse width, rise time,
[alt times and avershopol, The AS-1545
Stand Assembly provides a lever arm
for easily applying the nocessary 450
gram force 10 the earphone, The
Cctave Band Analyzer (215 Meter with
0B-45 Octave Band Filter) can also be
used separately for chocking audiomet-
ric room background noise and for
general industrial noise analysis.

NOTE: It is impartant to nowe that the
high accuracy of tho calibration sys-
toms dlascribad on pages 4 and 5,
whaen using the calibration chart
supplied with each metor, 15
esserice “porfect” and 15 no longer

limited by the ANS! tolerancos nor-
maily associated with moters and mi-
croptiones. These systoms, when
usod in the closed couplar calibration
mode, are thorofore much moere accu-
ralo than tho accuracy delined by
precision type 1 lolerances,

|

MODEL AM-100 SYSTEM
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215 Sound Level Meter
0B-245 Super Octave Band Flilter
CA-15B Five-Frequency Calibrator

EC-8A Earphone Coupler and
Welght

AS-1545 Calibration Stand
Microphone Calibration Chart
FC-3 Frequency Counler
589-832 Carrying Case

Similar to the AM-200 except for

making pulse tone measurements, The
0B-245 Super QOctave Band Filter and

FC-3 Frequency Counter are used in

place of the AA-175 Audiometer Ana-

Iyzer and O8-45 Cctave Band Filter as

a cost saving measure. Total harmonic
distartion can be measured, As with the
AM-200 syster, separate use of the .
Octave Band Analyzer permits mea- Nt
suremen! of room background neise as

wel! as general noise analysis.




MODEL 215-4512AM SYSTEM
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fa’i 215 Sound Level Meter

St

»

OB-45 Octave Band Filter
CA-12B Single Callbrator

EC-9A Earphone Coupler and
Waight

AS-1545 Callbratien Stand
Microphone Calibration Chart
59-932 Carrying Case

EEREERRERE

Anaudiometer calibration systern sim-
lar 1o the AM-100 but with significant
savings incost, Contams the standard
Qclave Band Filler instead of the Super
Filer and the CA-12B single frequency
Calibrator instead af the CA-15B five-
frequency Calibrator. The system per-
forms most of the functions of the
AM:100; haweyver harmonic distarlion
measurement begins wilh the 3rd har-
maonic, The Calibration Stand s also
included in1hig kit ta provide the same
easy means of applying the earphong
force as the AM-100 and AM-200 kils

T
L
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MODEL 215-12AM SYSTEM

215 Sound Level Meter
CA-12B Sound Calibrator

EC.8A Earphone Coupler and
Weight

Micraphone Calibration Chart
59.925 Carrylng Case

A basic sysiem that replaces "Biologi-
cal Calibration™ and pravides quick,
accurate calibration checks of audi-
omeler decibel Jevel. This is the systam
far applications where simplicity and
economy are prime considerations,
Without the use of tha Octave Band
Filter it is more imporiant to calibraie in
a quict area since small lloor vibrations
and background noise can allect the
readings.,

REMOTE MICROPHONE OPTION

Ihe 215R. {1 can then réceéive elecirical
inpuls. With an optional 1/2-inch
micrephone (as provided in the HA-200

The 215 Matar can be furnished with
detachable microphone tor use in all the
215 systems described apove. When so
furnished, the meter is designated s

t
'

Tesl Assembly) the meater accom-
modates @ 2¢c coupler far impedance
or hearnng ad measurements,
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155 Precision Sound Level Moeter

0B-145 Octave Band Filter

An ANSI-IEC Typo 1 Impulse Precision
Sound Lovel Meter. A versatilo instru-
ment wilh a wide range and a full line
al features, A, B, C and Linear woight-
ing scales. Built-in capability lor
impulse and peak measurements. Can
be used with the plug-in octave band
tilter and other accessories doscribed
on this page.

SPECIFICATIONS

Range — Meter Only; 27-140dP ra
20pPa. With Octave Band Filter:
7-140dR3.

Standards: Exceeds ANS] S1,4-1983

type 1 and |IECE51-1879 lype 1 impuisa.

Microphones: High quality hali-inch
condenser or optional one-inch con-
denser microphonag.
Model 7046, 1/2" Free field micro-
phone, 50 mv/Pa
Model 7047, 1/2" Pressure micro-
phone, 50 mviPa
Model 7013, 1/2° Pressure micro-
phono, 16 mv/Pa
Made!l 7023, 1" Pressure micro-
phono, 56 mv/Pa

Preamp: Removable; input impedanco
is greater than 1G ohm in parallel with
2 pf, Preamp will drive up to 100 feet of
cable.

Polarization Voltage: Regulated 200 V
DC + 2%.

Meter Input: Input impedance is 1
Megohm in parallel with 100 pt, Maxi-
mum sinusoidal input voltage is 10V
AMS.

AC Output: 1.0 ¥ RMS behind 3.2K
ohms at 30dB metar deflection, {4V
AMS Max.}

€ Output: +0.75V DC behing 3.2K
ohms a4 30d8 meter deflection.
{Approx. +1.1v DC Max.} Each 0.25
volt change represents 10dB.

Detector: Trua RAMS,

Crest Faclor: 15 {25dB) at +5d8 or less
meter deflection, 5 {15dB) minimum at
+30dB or less meter deflection,

Overload Indication: Checks all points
where averleads may accur; displays
overload vin LED.
Frequency Range: 4Hz (- 3dBj to
27KHz (-3dB) on linear,
Frequency Weighting Network: A, B, C
and Linear, OB-145 Octave Band Filter
and QB-133 1/3-Octave Band Filter are
optional and can be used in canjunc-
lion with either A, B, C or Linoar
weighting.
Meter movement: Linearized 30dB
span, ruggedized high-torque taut-
band movement from zero adjust.
Meter Response: SLOW, FAST, FAST
MAX., IMPULSE, and PEAK HOLD,
Accuracy: 10.5dB at 25°C; +1.0dB over
10°C to 150°C.
Temperalure Range: Operation:
lo +50°C, Storage (less billeries):
20°C 1o 160°C.
Operating Humidity: O to 95% Relative
Humidity.
Eftect ot Magnelic Fields: A magnetic
field of 1 Oersted (8B0A/m}) al 60Hz pro-
duces a maximum reading of 40dB an
Linedar weighting.
Effect of Electrastalic Ficlds: Negligible
as Inng as protection grid is kept on
microphona,
Batteries: Two 9-valt batleries (NEDA
1604A ~ Alkaline) will provide approx-
imately 25 hours of confinuous epera-
tion (15 hours with opticnal OB-145
Octave Band Filter) at 25°C.
Triped Mount: Threaded insert on back
al meter accepts a standard 1/4-20
fripod mounting scrow.
Size: 3.7 x 121 x 2.0 inchos {84 x 307 x
51mmy) including microphona height
and wnobs.
Weight: Approximately 26 oz, (740g)
inciuding balteries.
Censtruction: Selid state integrated
circuitry in a high impact Cycolac
T-shielded housing.
-G -

10°C

A plug-in attachment for 155 Scund
Level Meoler. Selects ten octave bands
from 31Hz to 16KHz. A 2048 gain
switch permits reading decibel levels
belaw 10dB in octaves.

SPECIFICATIONS
Standards: Meets ANSt 81.11-1971
Cilass 1, Type 0, from 31.5Hz to 16KHz;
meets IEC R225-1966.
Center Frequencies: Ten frequencies:
31.5Hz, 3Hz, 125H2, 250Hz, H500Hz,
1KHz, 2KHz, 4KHz, 8KHz, 16KHz.
Pass Band Uniformity: Within = 0.5dB.
Peak to Valley Ripple: 108 MAX,
Filter Skirt Altenuation:
Band adge frequencies (.707 f and
1.4141,) ~3dB 4 1dB
Qne octave from Ie (.51 and 2ip)
-20dB + 2dB
Two oclaves from {g (.25 g and 4lg)
- 44dB + 3dB
Input Characteristics: {(From 155 Sound
Level Meter) O to 4 Valis RMS (MAX]}
Inpul impedance is 90K in series with
16MFD.
Output Characteristics: (To 155 Saund
Level Metor) 0 to 4 Volls RMS (MAX),
Output impedance is effectively less
than 1 chm if driving a load resistance
af 1 K chm or greater,
Insertion Loss; —0.1dB & 0,3dB at cen-
ter frequency.
—20dB Gain Switch Accuracy: Gain
boost is 20dB - 0.2d8.
Power Source: No internal powar
source. Ballery voliage is abtained
from the 16,45V supplied In the Model
155 through the 5-pin connector.
Size: 3.7 x 3.6 x 2.0 inches, (94 x 91 x
51mm) including knob.
Weight: Approximately 9 oz. (255g).
Construclion: Seolid state integrated
circuitry in a high impact Cycolac T-
shielded housing.

N/
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QB-133 1/3-Octave Band Fliter

CA-22 Sound Calibrator

AS-1550 Caiibration Stand

A plug-in attachment for the 155 Sound
Level Meter, Selects 33 1/3-oclave
bands from 12.5Hz to 20KHz, A 204B
gain switch permits reading decibel
levels below 10dB in 1/3 octaves.

SPECIFICATIONS

Standards: Meets ANS| §1.11-1971,
Class IIt and 1EC R225-1966.

f-:°> Center Frequencies: Thirty-three:
12.5Hz (Band #11), 16Hz, 20z, 25Hz,
31,5 Hz, 40Hz, 50Hz, 63Hz, 80Hz,
100Hz, 125Hz, 160Mz, 200Hz, 260Hz,
315Hz, 400Hz, 500Hz, 630Hz, 800Hz,
1KHz, 1.25KHz2, 1.6KHz, 2KHz, 2.5KHz,
3.15KHz, 4KHz, KHz, 8.3KHz, BKHz,
10Kz, 12,5KHz, 16KHz, 20KHz {Band
#43).

Pass-Band Uniformity: £0.5dB
Peak to Valley Rippte; +0,5¢8

Filter Skirt Attenuation:
?O?I & 1.41f, — 25dB atlen.
& 2{, — 45dB atien.
zs‘f & i, — 68d8 atten.

Insertion Loss: 0.0dB 4 0.5d8 at g

—20dB Gain Switch Accuracy: Boost
20dB + 0.2dB.

Power Source: Powered by 155 Sound
Laval Mater.

Size: 3.7 x 3.5 x 2.0 inches (94 x 91 x
51mm}

Weight: 8 0z, {255g)
For more detailed inlarmatian on lhe

155, and accessories see brochure
- #98-109.

A dual-frequency (250 and 1000Hz)
and dual amplitude {94 and 110dB)
calibrator. Generates four selectable
relerence outpuls with accuracy ol
+ 0.3dB.

SPECIFICATIONS

Frequency: 250 and 1000Hz + 1.5%

Sound Presstre Levels: 894 and 110dB
ref. 20uN/M? (20uPa).

Accuracy (20°C, 760mm Hg): +0.3dB

Temperature Coefficient: 010 0.1
diB3/°C maximum,

Altitude Effects: See instruction
manual.

Valtage: 1.0 volt rms nominal behind
1000 ohms at each frequency.

Distortion: 1.0% maximum

Connection: Switcheraft 780 TINI-
Plug* or equal,

Paower Saurce: One 9-volt fransistor
battery, NEDA 1804, with lite of 50
hours.

Operating Temperalure Range: --10° to
+50°C
Relative Humidity Range: 0-95%

Censtruction: Rugged aluminum
housing.

Size: 4.4 in. long x 2.3 in. dia.
{112 x 60mm})

Weight: Approximately 13 oz, (380g)

Used with 155 meter calibration
systems 1a hold microphone. EC-9A
Coupler and Weight assermnbly and
earphone as illusiraled above.

PMC-10 Cable

A 10-fool cable for romotety using Lthe
155 Secund Level Meter microphona in
the AS-1550 Calibration Stand when
calibrating audiometors and for other
remola measuremen| applications.

5B8-817 Precislon Input Cable

A S-fool cabie is available 1hal connecls
the 155 meter 1o the LT.20 Linearity
Transformer,

PA-4 Probe Microphone

This migrophane system makes il
possible o delermine the sound (evel at
very discrele locations in the sound
field such as al a hearing aid or
cochlear implant,

As an example, 1his syslem can
measure Ihe sound pressure level at the
microphone ol a hearing aid directly
within 1.5dB. This measurement
technique improves the reliability and
validity of sound pressurie measurements.
The prabe system includes: an eleclral
microphone and ¢able, a PA-4 preamp-
lilier wilh buill-in Quest microphone
connecior, and calibrator adaptor,
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Model 215 Sound Level Meter

0B-45 Oclave Band Filter

0B-245 Super Octave Band Fllter

A praofessional full-range ANS) Type 2
general purpose meter for virtually all
applications requiring precise sound
pressure level measurements, Wide
dynamic range — 30-140dB, A, B, C,
Linear and External weighting selec-
tien. Modutar construction permits
plug-in addition of Qctave Band Filter
or Peak-Hold Attachment. Meets ANSI
Standard $1.4 Type 2 and IEC 6§51
Type 2,

SPECIFICATIONS

Measuring Range: 30-140dB ra 20uPa

Response: A, B, C, Linear and External
scale weighting, fast or slow response,

Standards: Meets ANSI 51,4-18971,
Type 2 and IEC 651 Type 2,

Frequency Ranga: 20Hz lo 10KHz

Quiput Display: Meter type with direct
decibel rendout,

Record Output: Approximately 1.2V
rms AC at full scale behind 1K ohms,
Adapted to DC recorders with Quost
RAM-800 Recorder Madule.

Microphone: High quality PZT emnidi-
raectional ceramic, 1-1/8" diameier,

Battery Supply: Two 9V transistor bat-
teries, NEDA 1604. Battary life, 70
hours,

QOperating Temperalure: —10° to +50°C
Humidity: 0-95% RH

Qverall Size: 3x 7 x2-1/8in. {6 x 178
% 54mm)

Weight: 19 oz. (5394}

Construction: Saolid state integrated
circuitry in rugged aluminum housing.

Piug-in attachment for Model 215
Sound Level Meter, Selecis nine octave
bands from 31Hz to BKHz. Meels ANSI
51.11 class 1, the most stringen) ¢lass
for octave filters, A 10dB gain switch
permits reading dB tevers down o
20dB in octaves,

SPECIFICATIONS

Frequenty Range: Nine ringes 31Hz to
8Kz center frequencios, full octave
band width.

Standards: Meets ANSIE $1.11-1971 for
Ctass Il Fitter Sets.

Input: {from 215 SLM) 1.2V rms plus
10d3 crest factor, 20Hz to 10KHz,

Oulput: 0 to 4V rms, oulput impedance
less than 1 ohm,

Gain Button: 10d8 signal baopst

Power Supply: None; uses batlery
power from 215 SLM.

Operating Temperature: -10° to
+50°C.

Humirity: 0-95% RH

Size: 3 x 3-1/2 x 2-1/8 inches; back
plate extends to 8 inches.

Weight: 9 0z, (255g)

Construction: Solid State integraled
circuitry in rugged aluminum housing.

Remote Microphone Capabllity
Option

Can b buift into the 215 Sound Level
Meter during manulacture 10 provide for
Ihe use of an exiension cable ar Hearing
Aid Cable. Meters with remote micro-
phane capability are designated Model
215R, Calibration systems with this
capabifity are designaled as Models
215R-4512AM and AM-1GCR.

A special filler sef with a high dogree of
isolation between frequency bands —
nominally 40dB/octave rolloff. Nine
selectable ranges from 31Hz to KHz.
In addition to improved perlormance
for all standard uses of octave fillers,
the unit is specially designod for meas-
uring full harmonic distortion of audi-
ometers — including the difficult-to-
measure 2nd harmenic. The Super
Filter far exceeds tho most stiringent
requirements of ANSI S1.11,

SPECIFICATIONS

Frequency Range: Nine ranges 31Hz to
8KHz center fraquencies, jull octave
band width.

Standards: Meets ANSI 51.11-1871 for
Class il Filter Sels.

Band Rall Off: Minimum 36dB per
octave with bath filters engaged.

Input: {from 215 SLM) 1.2V rms plus
10dB crest factor, 20Hz to 11KHz.

Output: 0 to 4V rms, oulpul impedance
less than 1.0 ohrn.

Power Supply: Nane; uses battary
power from 215 SLM.

Operating Temperalure: —10° to +50°C
Humidity: 0-95% RH

Size: 3 x 3-1/2 x 3-1/4 inches; back
plate exlends to B inches.

For morg delailed infarmation on the
215, and accessories sae hrochure
#98-194,

s/
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PH-35 Peak Hold Module

Model CA-158 Calibrator

A5-1545 Calibration Stand

Any of the 215 meler Audiomeler Cali-
bration Systems can be used with the
PH-35 Peak Hold Module for the cali-
bration of Brainstem Audiomeler Click
impulses. Peak lovels are measurad for
both absolute peak and 35 ms risetime
peak,

SPECIFICATIONS

Peak Held Range: 30-146dB (Sel by
215 Sound Level Meter),
Operating Modes: Paak Impact — Mald;
Paak rms fast response — Hold; Peak
IEC Impulse — Hold.
Rise Time —
QSHA Impact Mede: Less than
5Dusec,
FAST Response Mode: 125 millisec.
IEC Impuise Mode: 35 miltisec.

Hold-Decay Rate: Less than .01dB per
sac. (all modes).

Power Source: 9 velts (from 215}
Input Voltage: 0-6 volts peak

Size: 2-1/2 x 3-1/2 x 2-1/8 inches; back
plate extends 1o 8 inches.

Construction: Solid stale integraled
circuitry in rugged aluminum housing.

A five-frequency poriable fiold calibra-
for. 110dB; 125, 250, 500, 1K and 2KHz
frequency selection; +Q.4dB accuracy.
1-1/8-inch coupler cavity, optionat
adaptors,

SPECIFICATIONS

Frequency; Seleclable. 125, 250, 500,
1000 and 2000 Hz, 13%.

Sound Pressure Level: 110dB, re 20uPa
Accuracy (23°C, 760mm Hg): » 0.4dB

Temperature Coalficient: 0 10 .015
dB/”C

Altitude Effects: See instruction
manual,

Power Source: 9-volt transistor batiery
(NEDA 1604), Battery file approxi-
mately 50 hours,

Qparating Temporature: -10° o 50°C

Construction: Solid state integrated
circuitry in rugged aluminum housing.

Case Size: 4 in, long x 2.3 in. dia. (102 x
58mm}

Weight: 12 oz, (340g) including battery.

HA-~100 or HA-200 Impedance/Hearing Aid Test Assembly

Adapting the Calibration System for
impedance audiometer or hearing aid
tests requires the use of the 215R
Remote Microphone Meter. A 2cc
coupler is necessary lo cannect the
impedance prebe or hearing aid to the
meter microphone, The standard Quest
401 microphone is 100 farge to fitthe
2cc coupler, and therefore the madel
1830, 1/2-inch microphene and cable

with conneclor, ar@ necessary as
accessorios. The following additional
parts are neaded for tosts:

Model 215R Aemote Microphone
Sound Leval Meter

QHA-1 ar QHA-2 2cc Coupler

1830HA 1/2-inch Microphone with 32-
inch cable and connector

1/2-inch Microphane Adaptor

Used with the 215 meter calibration
systems to support the 215-45 Octave
Band Analyzor, earphone. coupler and
woight as iltustrated above.

Model CA-12B Calibrator

A portable, self-contained field type
calibrator, 110dB sound level at 1000
Hz,+0.4dB accuracy. 1-1/8-inch
ccupler cavity, optional adaptors.
SPECIFICATIONS

Frequency; 1000Hz £ 3%

Sound Pressure Level: 110dB re 20uPa
Accuracy (23°C, 760mm Hg): +0.4dB

Temperature Coeltictent: 0 to 0.1dB/”C
maximuem.

Altitude Effects: 0.1dB decrease for
each 2,000 foot increase in atlitude
from sea level 10 12,000 feet elevation,

Power Source; 9-volt transistor
battery (NEDA 1604). Battery lite
approximalely 50 hours.

Operating Temperaturo: -10° to +50°C

Construction: Solid state integrated
cireditry in rugged aluminum housing.

Casa Siza: 4 in. lang x 2.3 in. dia. (102 %
58mm)

Weight: 12 oz, (380g) including battaery.

59-882 Input Cable

A5-footcablethatconnects the 215 meler
o 1he 1.T-20 Linearity Translermer,

PA-5 Probe Microphone

This microphene sysiem is the sameas the
PA-4 System{see page 7lonly designedta
work with the 2158 Remaile Mic Sound
Level Meter in the same lashion as the
PA-4 does with the 155 meter.




AUDIOMETER ANALYZERS

AA-175 Audiomeler Analyzer

A microprocessor-controlled analyzer
that verifies audiometer calibration and
performance. Calculates decibel lavel,
linearity, harmonic distortion, fre-
quency, oversheot, rise and falt times,
and pulse width.

SPECIFICATIONS

Display: 4-1/2 digit liquid crystal.
Functions: Frequency, Calibrate, dB
Level, Linearity, Distertion, Fall Time,
Rise Time, Puise Width, Overshoot,
Additional keyboard controls: Range,
Loft, Right, Print, Title and Reset.
Input: From SLM: 0,5 1o 2.0Vrms. (016
to 0.63 Vrras with 10dB boost.)

Input Impedance: Approximate 0,01
MFD capacitar in series with 100K
ohms.

Frequency: Moasures from 25Hz to
12KHz, Accuracy: 0.01% * 1 count.
Linearity: Accuracy: +0.1dB. System
accuracy is primarily dependeant on the
SLM attenuator.

Distortion: From 250Hz to 8G00Hz:
Range is 15 fo0 50dB down (approxi-
mately 18% to 0.3% THD), At 125Mz2:

Range is 15 10 33dB down (approxi-
malely 18% to 2.2% THD). Harmonics
above 20,000MHz are suppressed. Accu-
racy: *2d8.

Rise/Fall Time: Accuracy: 1 cycle +
1msec, From Smsec. 1o 1999msec.
Pulse Width: Accuracy: 2 cycles
1msec. From 20msec o 1999msec.

Overshoot: Accuracy +0.1dB.

Qutput: Far printer: 2 wire, sarial data

par RS-232,

Battery: 2 NEDA 1604A S-volt alkaline,
Life: Approximately 10 hours continu-
ous usea,

Extornal Power. Model 65 Power Pack.
(Provides 6,3 VAC @ 500mA.)

Temperature: Qperating: 15° 10 35°C
Storage: ~10° to 50°C

Humidity: 0-95% RH

Size: 3-1/4 x 7 x 6-1/4 in, (175 x 160 x
83mm)

Weight. 1-3/4 Ibs, (0.8 Kg)
Construction: Aluminum housing.

For mora detailed intormation see
brachure #98-3143,

AA-188 Audiometer Analyzer

The Quest AA-188 Audiometer Analyzet
is similar 1o the AA-175 but does not
require a sound lave! meter 1o operate
it. It also has the added fealtures of:
Alpha-Numbaric Kayboard, Aulo
Ranging, Warble measurements,
Computer Interface, and is Program
Flexible,

GENERAL SPECIFICATIONS
Keyboard: 69 key membrane wilh 1actile
leedback.

Display: 16 character alphanumaric
liquid crystal.

Printer Qutput; Centronics Compatible
with 38 pin connecior parallel.

Serial Port: RS-232 compatible with
swilchable baud ratas via a dB-25
female connector.

Balttery Lile for Nen-velatile Memory:
Betier than 2 years,

MEASUREMENT SPECIFICATONS

Frequency: Measures from 5Hz to
20kHz. Accuracy: 0.01% =1 count,

FalllRise Time: Accuracy: t cycle =
0.1msec. From 1.0msec. lo 6.5sec.

Pulse Width: Accuracy: 1 cycle =
0.1msec, From 1.0msec. !o 6 5sec.

Oversheol: Accuracy: = 0.1dB.

OCTAVE FILTERS:

Standards: Meels ANS| 51,11-197
Class | Type O JEC R225-166 frem
31.5Hz 10 BkHz and self-centering band

-10-

and Conter Frequencios: 31.5Hz, 63Hz,
125Hz, 2502, 500Hz, 1kHz, 2kHz,
4kHz, 8kHz, and sell-centering. (Locks
onla the incoming frequeancy.)

PHYSICAL

Power Requitements: 120/240Vac,
50/60 Hz. (240Vac is factory-set aption)
Tamperature: Operating: 15 to 35°C
Storage: -10 to 50*C.

Humidity: G-895% RH.

Size: 10 x 10 x 4 inches (254 x 254 x
102mm).

Weight: Approx. 5 Ibs, (2.27Kg).
Construction: Sclid state inlegraled
clreuitry in a rugged elecirically shielded
molded plastic housing.

ANALOG SPECIFICATIONS
Standards: Meeis all pertinent seclions
for audiomeler calibralion of ANSI 51.4-
Type 1 and IEC 851-1979 Type 1.

Input: Minus 12dB to 130dB.

Preamp: On ramote stand; Input is
greater than 1G ohm in parallel with 2pf.
Preamp will drive up to 100 feet of
cable,

Microphone: 1 inch eondenser
precision.

Polarizalion Veltage: Regulaled 200v

+ 2% over lemparature range.
Microphone Inpul: Input impedance is 1
Megohm in parallel with 100pf.
Maximum sinusoidal inputl veitage is 1v
AMS,

Attenuator Type: Autoranging via
microprocessor control,

Attenuator Accuracy: x 0.3dB over
entire frequency range,

Frequency Response: 4Hz (-3¢dB} to
27kHz (-3dB) on Linear.

Fraguency Welghting Networks: A, C,
and Linear.

For more detailed informalion see
brochure #98-211,




~ BIO-ACOUSTIC SIMULATORS
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BA-201 Bio-Acoustic Simulator

The Quest Model BA-201 is a high qualily measuring davice
used 1o fulfill the requirements ol daily biclogical 1ests of
audiometers.

It is simply substituted for a tes!t subject, thus eliminating
the need to use the same person with a known hearing
threshold level.

The unit can be used with manual, automatic, and
microprocessor audiometers, and that use either standard
earphone cr audiocups.
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SPECIFICATIONS
Tesl Frequencies: 125Mz2 to 8kHz
e‘ “IyCalibration: 60dB ML £ 1dB at 1kHz continuous tone with
-_ 2 TDH-39, 48, or 50 headphones.
1 Accuracy: Repealable 1o within 24B al all test frequencies
: when used in sound room.
Indicators: 3 LED's; Left, Right and Power,
A Transducers: Two, Electret elements, each with inlernal FET
preamplifier.

) Response Output: Normally open and normally closed relay
contacts, (SPDT 3 wire ocutput.) Capable of switching up to
30 volis AC or DC.

Hysleresis; 10dB + 1d8 hetwean ON and CFF Indication
whan used wilh conlinuaus tone input.
I Relay Specifications: 250mA current, 30 voits AC or DC. 20
r milllon operaticns.
H Fraquency Output: with audiomeler at 60dB HL, autput {5
_l' 1.2V P-P square wave [0r use with frequancy counter,
i Pawer: 9 voll alkaline tatlery. (oplional 120 voit powar
H adapter Model 120.) Low battery indicator when used in the
; battery mode.
. Size: 170 x 165 X 100 mm (6.8 x 6.5 x 4 inches)
‘ aight: BA-201 is g (1. .
f Weight: BA-20t is 5600 (1.25 Ib.)
| Construction: Aluminum Housing.
4
K For more delailed information on the BA-201's, sea
N brochure 98-160.
1 i !
—

-1 -

B8A.201-25 Bio-Acoustic Simulator

Same as the BA-201 bul in addition conlinuously measures
room background neise in live oclave bands in accordance
with OSHA and other criteria,

SPECIFICATIONS: QCTAVE MONITOR SECTION

Test QOctaves, 0.8kHz, 1kHz, 2kHz, 4kHz, and BkHz.

Tesl Levels: 40d8 at .AkHz and 1kHz, 47d8 al 2kHz, 57dB a!
akHz, and 62dB at 8kHz (per OSHA),

Indicators: 5 LED's for Test Lavels above.

Filter: ANSI §1,11-1971, Class l1, limited 1o — 30dB.
Microphone: Cable-mounted ceramic wilh Built-in FET
preamplifier.

Calibration: 110dB, 1kHz acouslic calibsation feature.

Weight: BA-201-25 is 690g {1,5 (b,) withou! remota
microphane.

RESPONSE DELAY MODIFICATIONS AVAILABLE

Both the BA-201 and the BA-201-25 Blo-Acoustic Simulators
can be used lo check the calibration ot a Besserman, Tracor
400 and Tracor 410N Audiometers, We have installed in those
new models a Response Delay Contigl. The units will cost
slightly more than the standard units. To order these units
specify the following:

#55-816 BA-201 Respense Pelay Mod. Unil
#59-817 BA-201-25 Response Delay Mod. Unil.



COMPONENTS USE

D IN ALL SYSTEMS

Model FC-3 Frequency Counter

LT-20 Linearity Transformer EC-9A Coupler and W-440 Weight

A simple, easy to use frequency coun-
ler intended for use in and around the
audijo range, Complets with 6-1oc0t
power cord and line converter that
plugs into wall outlet.

SPECIFICATIONS

Display: L.E.D., 5-digit, 1/2" high,
Updated aveary 2 seconds.

Frequency Range: 10Hz to 100KHz

Input Impedance: 100K ohms over fre-
quency range.

Sensitivity: 100 mv rms over frequency
range.

Maximuem Input Voltage: 150 V rms

Accuracy: .01%

Size:d x 4-1/2 % 1-3/4 in. {102 x 114 x
44mm)

Audiometric 6cc coupler simitar to the
N85, Type 9A for calibration of all
audiometers. The W-440 weight
provides the necessary 450 gram force
to the audiameter earphone.

Used with either meler system to
increaso signal level by 25dB. Permits
audiomeler linearity check down to
~10dB.

SPECIFICATIONS

Signal Gain: Approximately 20dB

Input Impedance: Sctectahlo; 10, 50 or
100 ohms

Input and Qutput Jack: TiINI-Plug*
Suggest Output Load: Greater than
140K ohms

Connection Cahle: Use Cable #58-817
far connection ta Model 155 Precision
Sound Level Meter. Use Cable #53-082
for cannection to Model 215 Sound

Level Meter,
B e et 12O VAC  gize: 3.2in, long x 2.4 in. dia. (80 x
! ! 80mm)

Weight: G oz, (170g)
Constructian: Aluminum housing
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P5-95 Power Supply

AC line adaptor for operating the 215
and 155 melers instead of batteries, +9
and -9 volt,

QHA-2 and QHA-1 Couplers

2ce Couplers for impedance or hearing
aid calibration. Sioave adaptor included
to fit 1/2-inch microphones only.
Specify for which microphane.

.12,



SYSTEM SELECTION GUIDE
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Which Systemis Right for You?
The chart below shows the calibration
components thal are available and the
systems in which they are used.
Because ol the many component com-
binations that are possible, wa sugges!
you contact your logal instrument
dealer or our home olfice to halp you
selecl the proper system for your

needs.
=
=
= ] s =
<X
g § ¥/g &8 § 3§
« £ 4| =2 5 @ @
< oL - < L4 ~N ~
AA-188 Audlomater Analyzer X
155 Sound Level Melar X X
0B-145 Octave Band Filter X X
7023 One-Inch Cendenser Microphana X X X
CA.22 Sound Calibrator X X
AS-1550 Calibration Stand X X X
PMC-10 Ten-foot Cable X X X
59970 Carry Case X
7046 Half-Inch Condenser Microphone * o *
58.817 Preclsion Input Cable X .
OB-133 1/3 Oclave Band Filter . *
59-819 Carrying Case X
EC-0A Goupler and Weight X X X X X X b
Microphone Calibration Chart X X X X X X X
AA-175 Audiomsater Analyzer X X * . *
Printer {or AA-175) ' * . * . . .
FC-3 Frequency Counter * X . .
tLT-20 Linearity Transformer X . ’ . 4 .
1QHA-1 or QHA-2 2cc Coupler (Specify jor which mater;
requiras half-inch microphone} ’ * * . . * .
[S8-95 Line Power Supply * ‘ . * * .
59.998 Carrying Case x * * * *
215 Sound Level Meter X X X X
215R Sound Level Mater (Remota micro-
phone optlen) * * * ¢
QB-45 Octave Band Flller X X *
0B-245 Super Octlave Band Filter X
CA-12B Sound Calibrator X X
CA-158 Sound Calibrator X X
AS-1545 Calibration Stand X X X
PH-35 Peak Hold Modula * . . '
59-932 Carrying Case X X X
59.925 Carrylng Case X
tHA-100 or HA-200 Impedance/Hearing Ald Test Assembly * * * *
159-082 Input Cabte . ¢ ‘ '
X = Included In Ki§ * = Oplional
t = In215 meter systems 215R remote microphone optlon is required,
13. PrntadmU 5 A
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A Unique Microprocessor-Controlled Analyzer
for Calibrating Audiometers Conveniently,
Accurately and Automatically.

Sound Pressure Level
Frequency

Harmonic Distortion
Linearity

Rise and Fall Times
Pulse Width
QOvershoaot

Hard copy printout using
optional printer,

The Ghavst Model AN 175 Andio-
mueter Analyzer is a mleroprocessor-
controlled modute that is used with
all Quest Andiameter Callbrauion
sysiems toverdly the cialibration
and perlormancee of
audlometers,

It can alse be nsed with Bruel &
Klawer and GenRiud systems,

The AA-175 caleulates hiemonice
distortion, frequeney, overshioot, rise
and Gt times, and polse wideh, In
conjunetion with the sonnd level
meleratternitor it calenktes
decibed levels and linearity, ‘The
coptations are shown on an 101y
digial displiy. An optional printer
provides o hard copy pring-oul Tor
reeord |rposes,

The vt s anteanatée, The opera-
tor neetl oy seleet the test deslred
ind operate the aodivmeter and ihe
kevhoard to calilarage the idio-
meler, There are no filters to tane,
i Jevels 1o adjust, and no ealeula-
lons te make,

The analyzer sperates o internal
Q-vnlt bantteries and is portahle, i
ilso operates on AC lie power
when used with the Model G5
Power ek,
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ELECTRIOHTICS
AUDTONETER ANALYZER
R AR AR ES ERR R ER R 204
OWHER
Aucliometer Analyzer ane Pritder Shotm i a Complete Audioneter Celihrritinn Systent,
[ ] L]
Specifications

' *:* ARAAREE AR Display: 4-1/2 digit liquid crystal.
RIGHT - Keyboard Controls; REPeat, FREQuency, LEFT, RIGHT, CALIbrate, LEVEL,
FRED A1HZ
"-'F;L' 1 l-t 1BE LINeatity, DISTortion, RANGE, FALL, RISE, Pulse WidLl, PRINT, TITLE, 08, RESET,
THD ~41.4DE «09.
FALL a, ang Input: From SLM: 0.5 (o 20Vems, (0.16 1o 0.63Vrms with 10dB boost.)
fl 5€ 42, Ugg Input Impedance: Approximate 0.01MFD capacitor in series with 100K ahm.
3 n,BhE
F':; 1; ans Frequency: Measures from 25H2 to 12KHz. Aceuracy: 0.01% * | count.
#1GHT Linenrity: Accuracy: £ 0,1d8, Syslem accuracy 18 primarily dependent on the SLM
FRED F9THT atlenuator, L.
z 2 —_ﬁ—__-. T
A ! 1;- ‘;fDB Distortlon: From 25011z (o 8000l{2: Range Is 15 to 5008 down {approximately 18% "~
THO _ -43,7DE 1o 0.3% THD). At 125z Range is 15 to 33dB down (approximately 18% 10 2.2%
FALL wEaans THD}, Harmonics above 20,000tz are suppressed, Accuracy: £ 2d8.

(= - [
Eé""‘ o ggg Rise/Fall Time: Accuracy: 1 eycle £ 1msee. From Smsec to 1989msec.
&4 =06, B Pulse Width: Aceuracy: 2 cycles = Imsec, From 20msec to 1998msee.
RIGHT Overshoot: Accuracy: £ 0.1dB.
FRED 15032
2oL 117,30 Output: For printer: 2 wire, serlal dala per RS-232.
THE -3, 50E Battery: 2 NEDA 1604A S-volt alkaline. Life: Approximately 10 hours canlinuous
FALL TS use,
EE_SE ':"'é' ' ;gg External Power: Morel 65 Power Pack, (Provides 6.3 VAC « 500mA.)

o i Temperalure: Operaling: 15° (0 35°C
Fu 205, 0115 Storage: - 10° ta 50°C
Humidity: 0-95% RH
i _ Size: 175x 160 x BAmm (3-1/4 % 7 X 6-1/4 Inches)

FRED _TBIHZ Welght: 0.8 Ky (1-3/4 1bs.)
SPL 92,008
FRER UIHE Construction: Alumitium housing
SPL 77,408
FRER 1533H2 .
<Pl 24,508 Accessories
FRE®R ZATBHZ
TPL 23,50 ® (3470 Dlgiwc Printer

— oo™ © LT-20 Linearity Transformer
Lin e o
SPL 117 4LE A tod by .
IPL 107,506 aprosante e
w. e | (({(quest))
ZPL 47,108 ELECTRONCS
DIFFR -1, 40E 510 S. Worthington St,
SRL 57.50E Oconomowoc, Wi 53086
DIFFR - 8, 7nE Talephone 414-567-9157
3PL 770 )
DIFFR - 9.:30B g?a;u
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. Specifié'aiiohs |

GENERAL BPECIFICATIONS

Koyboard: 59 key membrane with lactife feedback.

Display: 16 chasactar alphanumerlc liquid crystal,

Printor Qutput: Cantronics compatible with 38 pin connector parallel.

Sorial porl:  AS-232 compatlble with switchable baud rates via a DB-25 lemale connactor.

Dattory Life lor Nonvolital Memory:  Batter than 2 years.

MEABUREMENT SPECIFICATIONS

Fraquency: Measutes from 5Hz to 20 KHz, Accuracy: 0.01% 21 counl.

Fall/Riso Time: Accuracy: 1cycle0.1msec. Fram 1.0msec 1o 6.556c,

Pulse width:  Accuracy: 1 cyclet0.1msec. From 1.0msec to 6.5sec.

Ovorshool:  Accuracy: :0.1dB.

ANALOG SBRECIFICATIONS

Slandords: Meets all pertinent sections lor audiometer calibration ol ANS1S51.4 - Type 1 and IEC 651-1979 Type 1.
Input; Minus 12dB to 130 dB.

Proamp: On remote stand; Input is greater than 1G ohm in paraliel with 2pl. Preamp will drive up 10 100 feet of cable.
Mierophone: 1inch condensor - precision,

Polatization Yollage: Regulated 200v:2% aver tamperature ranga.

Microphons Input:  Input impedance Is 1 Megokm in parallel with 100p!. Maximum sinusaidat input vollage is 1v RMS.
Atftenuator Type: Autoranging via microprocessor contral,

Allenuntar Accuracy: :0.3dB over entire frequency range.

Fraquency Rasponss; 4Hz {-3dB) to 27KHz (-JdB) on Linear.

Froquency Wolghting Networks: A, C, and Linear.

OCTAVE FILTERS

Btandards: Meets ANSI §$1.11-1871 Class 1), Type O, lrom 31,5Hz 10 8KH2 and seli-ceniering band and |IEC A225-1966,
Conlor Frequanclos: 31.5Hz, 63Hz, 125Hz, 250Hz, 500Hz, 1KHz, 2KHz, 4KHz, BKHz, and self-centering. {Locks onto the in-
coming frequencies.)

PHYSICAL

Powor Roquiremonts:  120/240Vac, 50/60Hz.

Temperatura; Operating: 1510 35°C Storage: -1010 50°C

Humidity: 0-85% AH

Slzo: 10x 10=x dinches (254 X254 x 102mm) Weilghl: Approx §ibs, [2.27 Kg)

Consruction; Solid state integrated circuitry in a rugged selectrically shielded molded plastic housing.

AA-1p8 Pracision Audiomeiric Analyzer can be purchased B ACCESSORIES:

alone {mic, carrying case and accessaries are nolincluded) . B 58-913 Preamp

ar can be purchased as a kit; AA-188AM Fracision 70231 inch condensar misraphone

Audiomatric Analyzer Kit which contains AA-188, 58-913 |8 B A-63B Preamp Adaplor

preamp, 7023 mic, A-638 adaptor, 1 inch mig adaptor, £8-929 1" Mic Adaptor

EC-8A couplar, W-440 waight, AS.1660 calibralion stand, § BN EC-94A Coupler

PMC-10 mis cable, and 818 carrying case (calibralor Is not - W-440 Welght

included) . Al AS-1550 Calibration Stand
PMC-1D Mic Cable
819 Carrying Case

ADDITIONAL ACCESSORIES:

CA-22 Precision Sound Calibrator

§8-883 Input Cable {& "Cenlronies” Type 80 Solumn
Printer

AA-188
Audiomatric
Analyzer

Kit

BE8-211
2-46

Rapresenisc by:

Poated in USA




Bio-Acoustic Simulators

the dependable alternative to
biological calibration of audiometers
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Eliminate
| theUncertainties
| of Using Human
| Subjects

| Monitor Room
1| Background
| Noise in Octaves

. B Model IA-201 -« Ahlgh performance mea-
Biq Acoustlp suring nstrument for making 1he daily
Simummr blological check of audiomeliers as re-
— - . guired by OSHA, Shown withou! headset.

Madel BA-201-25 .., Same as {he Mode)
BA-201 bt Inaddition continuously mea-
sures room background notse in live actave
bands In accord with OSHA and other
eriteria, Shown with headsel,

FEATURES
* Eliminate the cost and uncertainty of
using human subjects,

® Used with manoal, automatie and micra-
pracessor auciometers,

* Continuously manitors reom hack-
ground nofse In octaves (Madel
: 13A-201-25),
; ® Used with standard earphones, witl or
without Audiocups,
* Fusy-1o-read color-coded LED chisplay.
it ilesh foctmteiii o ‘ * Simulate patient switeh with normally
Bio-Acoustic¢ Simulator : open ar normatly cosed contacts,
and Octave Band Monitor * Battery- or line-powercd,
it L * Portable .., can be will-maousited.

PRl
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Performance of the Medel BA-201 — nick-
named Blo-Betty — and the Model BA-
201-25 Is consisientand dependable, They
eliminate the problems and disadvantages
Inherent Inusinga luman test subject for
making the dally biological checlk of audi-
ometers, though they do not eliminate the
need for the operatoer to check for elicks,
seratches and other extrancous nolses,
Both simulators will check manuwal, auto-
matie and microprocessor audiomelers,
Inaddition the BA-201-25 measures audio-
metric room background noise in lve
octave bands from 0.5 klz te 8 kiz, Refer
to thespectfieations for the complete opuer-
ating characteristies of hoth simulators,
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Maodel BA-201 Simuiator with Audiocup
headset.

SPECIFICATIONS
Bio-Acoustic Simulator Section

Test Frequencies: 125 [z 10 8 kHz,

Calibration: GO dB3 FIL £ 1 dB at ! klz centinuous tane (61 dI3
HL with pulsed tone) with TDH-38, TDH-49, or TDH-50
varphone,

Accuracy: Repeadable to within 2 dB at all fest frequencies
when used In sound room,

Indicators: 3 LED's; Lefi, Right, and Power,

Transducers: Two, eleciret elements, cach with internal FET
preamplifier,

Response Output: Normally open and normally closed relay
contacts, {SPDT 3 wire output,) Capable of swiiching up (o
30 volts AC or DC,

Hysteresis: 10dB £ 1 di3 between ONand OFF indication when
used with continuous tone input,

Relay Specifications; 250 mA current, 30 volts AC or DC. 20
mlllion operations,

Frequency Output: With audiometer at 60 d13 FIL, cutput is
1.2V P-P square wave for use with frequency counter.

Application: For use with manual, automatie, or computer-
controlled audiometers with pulsed or continuous tones.
Wil measure all carphones equipped with elther MX-4 /AR
cushlons or Model 51 eushions, with or without Audiocups
or simitar earmulfls.

Octave Monitor Section {BA-201-25 only)

Test Octaves: 0.5 kblz, | kFlz, 2 klz 4 kMz and 8 kHz.

Test Levels: 40dB at S kilzand 1 kilz,47dBat2kHz 57 dB3at 4
kiiz, and 82 B3 at 8 kllz (per OSHA, Fed, Reg. March 8,
1883), Other levels down to 25 dB can be set,

Indicators: 5 LED's; 0.5 kHz, | kliz, 2 klHz, 4 kHz, and 8 klHz.

Filter: ANSI 51.11-1971, Class 1L, limited to -30 3,

Microphone: Cable-mounted ceramie with built-in FET pre-
amnplifier,

Calibratios: 110 dB, 1 kHz acoustic calibration leature,

General Features

Power: 9 voli alkaline hattery, (Optional 120 voll power adapter,
Mm:ul 120.) Low hattery indicator when used in{he battery
mode.

Slze: 170 x 165 x 100 mm (6.8 x 6.5 x 4 inches).

Weight: BA-201 is 560 g (1,25 1h.); BA-201-25 s 680 g (1.5 1.}
wlthout remole microphone.

Construction; Aluminum housing,

(QUEST)

ELECTRONICS
510 WORTHINGTON ST.
OCONOMOWOC, Wi 53066
Phone {414) §67-9157
98-160
11.83

Pointed in U.S.A.




Multi-range, multi-speed servo recorders,
1/2 Second response full scale.

Used with sound level meters and other instru-
merts for time-history recording,

For long and short term industrial noise surveys,
vehicle noise level monitoring and scientific
analysis.

Optional vinyl-covered wood carrying case holds
recorder, charger, 12 charts, spare ink cartridges
with stylus and pouch for instructions and
records,



SPECIFICATIONS
ode

Recorder type: Potentiomeleie, rouey senn,

Input spanss 1,5, 10, 20, 50, 160 MYDC: 1, 5. 10, 20,540, 100 VDG

Measurement accuracy: *LG% spin, Olfsee delft 2.0 V0 nashinnm,

nput overload: Continnmis, LMV o TODAY spans 1s GOVDC TV 100V
SpiIts s 00 VI,

Iaput impedaree: 'otentlomencie o 100 MV Dinegohen an BV and above,

Source impedtance: 10,000 aluns maxnum anall spans,

Response: (65 second Tl seale

Desctband: 0.8% ol span niaxinuan, icluded Inomeasurement igeiriey.

Ambient temperiature Hmits: 0 (o 50°C,

Servo life: Minlrmun 107 coanpleie eyles.

Amplifier adjusunents: Spian Accessible inside cise it et sice of chiassis:
rHPM s mendt,

Servo gaim: Avcessible inside casesu leld side of chissis,
Zero: £ 1000 Tront pane] awalelmirm knob idjuase.

Operating controls: Front left punel: Rotry spim switch with iogeh swinch
to seleet MV VL or QFF and Zerosaljns konh.

Right front panel: Retary switeh toselect chart speeds,shde switehes e
CM/AHR-CAMAMIN, CHART ON-OFF i POWEDR ON-OFF.

Rear Pamel: Power inode, three position slide swiieh selects Ioneenal
hartery, AC orestermil bintheny, or Jeterail Did tery chiarge,

Scale: 1000 updoen, righi-Band zepro.

Chiarts 10 von calilrared widele Z-fold charr, Chart his 5 em folebs il 1s 20
eters long, [Oue Z-lold edsigt Tavalsted whih secarderd

Writing system: Hsposahle carieldge cortinns styus i 2o Gl sy,

Chart speeds: 25, 10, 15,30 s GO corzbir imd ez, Malse (gt prropor-
ol {PIPY elart drive s stigdard, 12000 12 IMaxs) - G0 ein/ein.

Chart speedacouracy: 1%, 2000 0 FO% on DU WIh Biattery vollage between
105 and 15 VDE, 22%, 0.50000,

Power requirements: 12 VDO, 0.5 ampere normal speratlon, 075 aanpere
witly sigead overkud,
lnternal tpttery; Heehargeablhe gelded lepd-ocid 12 VDC battery of LD
fenpere hone rapaeiny, Cpennes mindenan of B hovrs abee [l ehirge
whieh requires 16 honrs ot nemdnid LGV e volioge, Frohablebattery
life 15 200 ehorge-clischarge fyeles,

Externad battery: User provides,
External AC: AC 1o D poseer peetifiers elurger s provided eperie
revarder ar charge internal battery from 11 o 230V, 0 10%, G060 1z,

Rattery charge check: Front panel sueter shows continuons cliarge level of
sty

weight: 125 potnds (5.7 k).

Sizer 108 6-172 % 14-7/8 ches (2040 8 166 x 37H nan),

Options: Carrying case: /N 7820201 Vinyt covered walen cise with spice
Tor Istrument, charger, E2 chiarts, B2 ande carteildes il pouch fer
msrtions g revords.

12 VDC power input plug: Separate plog, YN JAC YT, e year ganed ik,
Peimiprly for use with exterid ey

A slitde switch selects the power motde as follows; 1 -— internal Bigtterys
2 — external badtery or AC adiprers 3 -~ iniernal hattery chargdlng,
Beift-iv clvendls profeel the battery agininst overclprde and assune ias-
i mgnber ol batrery chiarge-diseligge eveles,

Model 411L — Line Operated

Specifications ave the same as for the Model 411158 except ns follows:
Power regeairerments: Operites an 1 Hor 280V, switch selectable, GOz with
optienal 506 ratlo chiart drive sprocket swqilihle or HO 12 operation,

Weight: 115 ponnds (5.2 k)

510 WORTHINGTON ST.
(Que ST) OCONOMOWOC, Wi 53066
Phone {414) 667-0157

ELECTRONCS ¢/

- Reedrder, Both converttl

: BIg
_meler 10 DCvaliige for uee iy dlie
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“saund lovel thelers, Motlets 315,21
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Trucklnge Lienr g sey)

Lot et 478 A
iUt Impedance: 278 eline s
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Model 261

Sound Level

Detector/ Controller

MR Monitors noise levels and
{ automatically activates

N 4 clectrical signal devices

™" or deactivates powered

i iy "1 equipment when selected

sound level is exceeded.

Al |
+ (G 1
i“'

L

Monitors the 85/90 dB OSHA
Hearing Conservation Sound Level in
industrial work areas,

= Controls industrial processes and
powered equipment.

» Monitors preduct quality.

¢ Monitors hospital rooms, corrldors,
school lunch rooms and hallways.

* Activates warning lights and alarms.

* Adjustable sound threshold from 56
to 110 dB.

= Aand C scale weighting,




The Maodel 261 Sound Level Detector/Controtler 1s the
heart of a nolse modtoring system, It continuously measures
nolse levels in a specilled aren and automatieally netivates (or
deactivates) an electrieal signal device when a specified noise
level is exceeded.

Signal devices commonly used are buzzers, lights, and
signs such as the Quest Model L13-26, However, any electrical
device that uses up to 10 amps and 300 VIIC or AC can be
vsced.

The Model 261, along with the L13-26 Light Box, Is
especially useful In montloring the 85/90 di3 OSHA Hearing
Conservatlon sound level in Industrial work arens. I s widely
used to monitor production processes and power equipment
for exceptlonal nojses which would Indicaie a mallunction. it
is also used to monltor praduct quality and general nokse
levels In hospital, school and other aceas,

Up to three microphones can be used (o monltor a given
area, The standard microphone cable ks 80 feet long but an
optionul cable extends this length te BO feet, The noise level
at which the warning clreult 1s activated — the threshold —
1s easily adjustable from 5510 110dB In 172 decibel
{ncrements on the panel of the Detector/Contraller, The
reaction time — ihe inlenval between the time when the
threshald Is exceeded and the time when the warning cireuit
Is activated — 15 also adjusinble,

SPECIFICATIONS

dB Threshold Activation Range: 55 dB 1o 110 dB3 In 0.5 d3
sleps,

Micropgcme: Eleetret, Ihutlt-In FET preamp., 30-foot calle.
Optional 50-foot cable extends cable lengih to 80 feet,

Area Coverage: Will monitor an area with up to three
microphones,

Frequency Weighting: A and C.

Reaction Time: 4 Risc and 4 Fall Times, easlly selectable on
the [ront panel, The Lateh Fall Thene peemits the relay to
remain closed once activated, RELAY RESET or REMOTE
RESET Is used to deactivate the relay.

Relay Contact Rating: 10 Amyp Fused, 300 Volts Max, DPDT.

Accuracy: +1 dI3 al 20°C.

Temperature: =10° to +50°C,

Power Requirements: 120/240V, 50/60 I {z.

Construction: Low power infegrated cireuaitry in a rmggded
alumbnum housing,

Slze: 10x 7 x 3 inches {260 x 180 x B0 ymun),

Weight: 31bs (1.4 kg,

98-188 Printed in U.S.A,

5-85

* Model 261 Detcelor/Controlle
e lnEI'udeu one microphote with 36-foot
- cankey -

- _:ACCLSSORIES
= Lp 26 Lighit Box, 120 or 240 voll;

o m),
: _‘._DMC-EO o- rom mlcrnphnne cxn.nulon

36674 Fxira 80-foot Raed micraphone ©.

" L1520 Liglit Dox -

20'x
B'A x 5 inches (EDB X 216 X 127

_cable, (Powet cord and extersion +
‘cordanre not furnished.) :

-and coble gssembly.

((nuesn)

EL.ECTFIDNIDS

510 WORTHINGTON ST,
~ GCONGMOWOC, Wi 53066
- Phone (414) 8670167 -
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510 South Worthington
Ocenomawoe, Wi 53066 USA

Pheno: 414.567-9157

January 1987

DATA SHEET
BROTHER M-1109
Impact Dot Matrix Printer

The Brother M-110% impact dot watrix personal printer combines high
quality and performance features iln a compact, lightweipht and affordable
degign that makes it ideal for computer applications or use with the Quest
Sound Instrumentation,

The M-1109 features a miniaturized impact dot print head and a fabric
ribbon cassette (ineluded). Tt accepts single sheets as well as fanfold.
It can also print up te two carbon coples at the same time,

The M-1109 offers two separate modes of operation - Mode I amd Mode IT -
controlled with a DIP Switch. The range of print functions available 1s thereby
widen; fourteen different character sets (including sets for 10 different
countries), all 96 ASCIX characters, italles, and various print modes,

Brother has added quiet operation (less than 60dB) and an impressive print
speed (100 cps}, or you can get Near Letter Quality print at a East 25 cps.

Interfaces: Centroniecs parallel - 36 pin
R§~232C Serial

Dimensions: 13,1" x 2.8" x 7.6"

Weight: 7.8 l1bs,

Price from Quest Electronics includes printer with built-in power supply,
ribbon cassette and pin feed unit, Paper is not dncluded; it is standard 80 -
column printer paper {Radie Shack part #26-1387). Price also does not include
any input cable to Quest equipment; see below for Part No. ordering information:

59-272 Printer M-1109

59=273 Cassette Ribbon
58-847 MICRO Input Cable
59-818 M-27/M-28 Input Cable
58-883 AA-188 Input Cable
59-829 AA~175 Input Cable
59-818 NL=-15 Input Cable

Divisian of La Belie Industnes 2.87
CABLE ADDRESS: "LABELLE", QCONOMOWOC, WISCONSIN » TWX 9102601438 LA BELLE
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ELECTRONCS

DATA SHEET 510 South Worthington
MODEL FA-4 PROBE MICROPHONE SYSTEM QOconomowoe, W1 53066 USA
Phone: 414-567-9157

FREE FIELD MEABUREMENTS FOR
COCHLEAR IMPLANT AND HEARING AID EVALUATION

July, 1984

The Quest MODEL PA-4 probe microphone system is designed to accurately
measure open field sound level without disturbing the Ffield itself using the
Quest 155 Sound Level Meter, This microphone system makes it possible to
determine the sound level at very discrete locations in the sound field such as
at a hearing aid or cochlear implant.

As an example, this system can measure the sound pressure level at the
microphone of a hearing aid directly within 1.5 dB. This measurement technique
improves the retiability and validity of sound pressure measurements when
compared to the more conventional substitution methods of measurements.

The probe system includes: an electret microphone and cable, a PA-9
preamplifier with built in Quest microphone connector, and calibrator adapter.

SPECIFICATIONS

MI1CROPHONE

TYPE Electret condenser

MODEL. Knowles Electric lne, BT~1759
SENSITIVITY -40 dB re 1| volt/microbar
FREQUENCY RESPONSE Flat 50 Hz to 10,000 Hz
QUTPUT IMPEDANCE 2000 - 4000 Ohms

A" WEIGHTED NOISE FLOOR 25 dB

SIZE .35 x .22 x .1 inches (8.9 x 5.4 x 2.5 mm)
WEIGHT .01 oz (.28 g)

PREAMPLIFIER

GAIN 4.5 T 22 dB

FREQUENCY RESPONSE Fiat 25 Hz to 7,000 Hz
INPUT IMPEDANCE 20,000 Ohms

OUTPUT IMPEDANCE 1000 Ohms

HOUSING 1714 inch aluminum tube

SIZE 4.2 x .87 inches (104 x 2B

WEIGHT 1.79 oz (50 q)

PA-4 PROBE MICROPHONE SYSTEM
NOISE FLODR 'A* Weighted ¢ 27 dB
‘C" Weighted ¢ 35 dB

Lin { 38 dB
TEMPERATURE RANGE ~10 to S0 C Operating e
=40 to 45 C Storage o UEST;‘ L
RELATIVE HUMIDITY 0 to 954 non condensing /‘ . ((«-Qm-..;.)))) T
POWER 17 volts at 0,7 milliamps i . MODEL 155 :
(powered by 155 SLM) / — TN v ey

CABLE flexible .06% inches x 19 feet (1,75 mn x 5.8 m)

For use with the Buest Model 153 Sound Level Meter

Division of £a Balio Industrias 98-173

CABLE ADDRESS "LABELLE”, QCONOMOWQG, WISCONSIN » TWX 9102601438 LABELLE
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ELECTRONICS

DATA SHEET
MODEL PA-3 PROBE MICROPHONE

FREE FIELD MEASUREMENTS FOR
COCHLEAR IMPLANT AND HEARIN

510 South Worthington
Ocaonomowoc, Wl 53068 USA

Phona: 414-567-9157

SYSTEM

G AID EVALUATION January 1985

The Quest Model PA-5 probe microphene system is designed to accurately measure

open field sound level with

out disturbing the field itself using the Quest 215R

Sound Level Meter. This microphone system makes it peasible to determine the sound

level at very discrete loca
cochlear implant.

tions in the sound fleld such as at a hearing aid or

As an example, thls system can measure the sound pressure level at the microphone

of a hearing aid directly w

ithin 2dB. This measurement technique improves the re

lla-

bility and validity of sound pressure measurements when compared to the more conven-

tional substitutlion methods

The probe system inclu
with bullt in Quest microph

SPECIFICATIONS

MICROPHONE:

TVPR: [Llectrelb condenser
MODEL: Knowles Electric In
SENSITIVITY: =-60dB re 1 vo
FREQUENCY RESPONSLE: Flat 5
QUTPUT IMPEDANCE: 2000 - 6
A" WEIGHTED NOISE FLOOR:
SIZE: .35 x .22 x 0,1 inch
WEIGHT: 0.1 oz {.28g)

PREAMPLIFIER:

GAIN: =3.5dB to +6.5dB
FREQUENCY RESPONSE: TFlat 2
INPUT IMPEDANCE: 90,000 Oh
OQUTPUT IMPEDANCE: 1000 Ohm

HOUSING: 1/16 inch aluminum tube
SIZE: 4.5 x ,875 inches (106 x 23 mm)

PA-5 PROBE MICROPHONE SYSTEM:

NOISE FLOOR: "A" Weighted
"G Weighted
Lin

TEMPERATURE RANGE: ~10 to

=40 to

RELATIVE HUMIDITY: 0 to 95% non condensing
POWER: 9 volta at 0.7 (powered by 215R)

CABLE: Flexible 0.69 inche

CABLE ADDRESS:

of measurements.

des: an electret microphone and cable, a PA-5 preampl
one connector, and calibrator adapter,

ifier

c, BT-1759

lt/microbar

0 Hz te 10,000Hz

000 Ohms

25dB

es (8,9 x 5,6 x 2.5 mm)

5Hz to 7,000Hz
ms
3

< 274D

< 35dB

< 38dB

50°C Operating
65°C Storage

s x 19 feet (1.75mm x 5.8m)

Madel PA-5 Probe Microphone
for use with the Quest Model 215R Sound Level Meter

Division of L.a Belle Indusities
LABELLE", OCONOMOWOC, WISCONSEN « TWX 9102601438 LA BELLE

98-182
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P.0.Bex 128
510 South Worthington
Oconomowoc, W! 53066 USA

Phone: 414-567-9157

HEARING CONSERVATION FILMS

Two films available for rent or purchase concerning Hearing Conser-
vation., Both films are available in three formats; slide carrousel with
cassatte, video cartridge (VHS, Beta 1 & 2, U-Matic), and La Belle Commpak
Cartridge. ‘

The first film is entitled, "Industrial Hearing Conservation™, and
covers step by step the new OSHA Hearing Conservation requirements for
industry. This film 13 primarily aimed at management of a company and
explaina the noise surveys, audiometric testing, training requirements, etc.
Run time: 15 minutes.

The second film 1a entitled, "Sound and Hearing”, and 1s aimed at the
employee. This film covers all the requirements needed to fulfill the
training program required by OSHA, and emphasizes the effect of nodse on
hearing. Run time: 10 minutes.

The rental and purchase price of our two programs is as followa:

Weekly rental/preview charge -~ $50.00 each

Purchase Price - $160.00 -each

98-169
3/84
Dlvision ol La Aelte Indusiries
CABLE ADDRESS: “LABELLE", OCONOMOWOG, WISCONSIN « TWX 9102601438 LA BELLE
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A Guide to Industrial Hearing Conservation
BY
James 1. Banach, OHC Aliee Berger, RN, Marilyn R. Mullurky, Blizabeth A, Regan,
R-Hearing Service, Inc, Rexworks, Inc. M.A., CCC-A R.N., MSN
Oecupational Hearing
Services, Ine,
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Hearing

The human ear is an extremely delicale, highly
sensitive instrument with astonishing efficiency
that would put mast machines to shame in terms
of its design and operation. It is so sensitive thal in
a very quiet environment one can almost hear the
random collision of air molecules houncing against
the eardrum. Yet the car can also withstand sounds
that are powerful enough to set the entire body
into vibration, The ear alse has a frequency range
of sensitivity from 20 to 20,000 He. It is truly a
remarkable organ, Fipure 1 on the cover shows a
cross section of the ear,

Qur hearing, unlike our vision, is operative at all
times, for it cannot be {urned off as can our vision
when we close our eyes, In addition, our hearing
enables us to hear all around us — 360 degrees —
whereas our peripheral vision cnables us to see
at only a range of aboul 180 degrees. The fact that
our hearing constantly is “on” is what enables us
to be alerted to a strange sound or the baby's cry
in the midst of a deep sleep — even during a thunder-
storm,

Selectivity in listening i5 another unigue aspect
of our hearing, due to our having balanced hearing
in our two ears, It enables us to “tune out” a speak-
er or background musie, for example, and “‘lune
in" someone or something else. The decr hunter
may not he able to *henr” his wife [rom across the
room, but he can delect the snap of a twig a mile
away from his tree stand,

Unfortunately, our eurs and our remarkable heap-
ing sensitivity are taken for granted, unappreciated,
ignored and abused — until there is a problem or
a loss of hearing., Daily our ears are exposed to
loud sounds — at home, at work and at play, Too
much exposure to certain sounds at too loud a
level can damage the ear, initinlly causing a tem-
porary threshold shilt and [inally a hearing loss
that is permanent, Olten the hearing loss is accom-
panied by intermittent or constant tinnitus (ringing
in the ears), which can be extremely annoying.

A hearing loss due to noise exposure affects Lhe
high frequency sounds first, causing the person to
have difficulty understonding what is heard, If the
hearing loss increases, the understanding difficul-
ties become worse, oflen resulting in immeasurable
social, psychological and emotional problems. Not
only does the noise-induced hearing loss create
problems for the person with the loss, it also creatos
prohlems for his or her family, friends, co-workers
and employer,

2

A noise-indueed hearing lass cannot be corrected
throuph any Lype of medical or surgical interven-
tion. It usually can be helped or “aided” through
the use of personal ampliification (i.e., a hearing
aid)., However, 4 hearing aid is simply n mechani-
cal device; it cannot replace our normal hearing
sensilivity, A noise-induced hearing loss, however,
can he prevented, [t need never ocettr,

Our ears and our hearing are what keep us in
contact with the rest of the world around us, Many
years ago, Helen Keller stated that it is our sense of
hearing that enriches our mind and leeps us in the
company of man, It is the responsibility of anyone
and everyone wha is involved with noise and hear-
ing conservation lo gain knowledge and under-
standing of and an apprecintion for the human
ear — how it works, how il can be damaged and
how it ean be protected.

The following pages give a briel review ol the
current OSHA Hearing Conservation/Noise Amend-
ment, & document which was designed to conserve
ind proteet hearing,

Who Is Required To
Be Protected

The Occupational Safety and Health Act of 1870
was passed by the U.S, Congress . . . to assure so
far as possible every working man and woman in
the nation safe and healthtul working conditions,
and to preserve our human resources.” Coverage
of the Act extended to all private sector employ-
ers and their employees in the fifly siates, the
Distriet of Columbia, Puerto Rico, the canal Zone
and all other teritories under Federal Government
jurisdiction; however, it was limited only to those
companies which had Federal contracts.

During the ensuing years, Congress worked to
define more clearly and specifically the OSHAct
section whieh concerned workplace noise. Thou-
sands of hours and pages of testimony [inally re-
suited in the promulgation of the Hearing Conser-
vation/Noise Amendment.

This Amendment provides coverape for all em-
ployees exposed to 1 Time-Weighted Average of
85 dBA, with the exception of construction and
agricultural workers, In addition, the Amendment
outlines in some detnil the following components
of a Hearing Conservation Program:

1. Noise Assessment

2. Hearing Testing

3. Hearing Protection

4. Education and Training

5, Record Keeping
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Noise Exposure Determination

Determining the level of noise exposure to which
the workers are exposed is a vital parl of the Hear-
ing Conservation Program; in fact, it is Lthe point at
which the Program bepins, A Noise Assessmenl, will
identily those employees who must be included in
the total Hearing Conservation Program. Several
eriteria may suppest the need for the Noise Assess-
ment:

1. Any aren with a past record of excessive noise

2, Employee complaints of discomfort or tem-

potiry hearing loss

3. Inability to converse easily, without shouting,

at o distance of two leel.

There are several pieces of equipment which can
be utilized in obtaining a Noise Assessmeni, The
Sound Level Meter (Figure 2) which must meet al
least Type 2 status under ANSI S1.4-1971, is an
instrument which may be used to spot check for
excessive noise, I it is coupled with an octave band
filter, it also can be used to checlk the accuraey of
vour audiometer, cheek the noise level of the test
environmenl and evaluate engineering proprams.

The Impulse Meter is availahle for the evaluation
of impulsive noise, such us that produced by a
punch press. This unil will hold peak levels which
cannol be read on standard meters.

T gt ' ]

Fipure 2. Sound Level Meter

An Integrating or Leq Meter (IFigure 3) is useful
for the eviluation of rapidly changing environ-
ments, This unit. averages the sound over time and
presents a direct dBA reading.

Figure 3. Leqg Meler

The Dosimeter (Figure 4) is probably the most
important instrament in the Nojse Assessment, for
it determines the noise level to which the employees
are exposed by mensuring sound over time and
analyzing the information to produce a Noise Daose,
expressed in a percentage. IT the dosage should
equal 50% or greater (i.e., 88 «BA TWA Jor an 8
hour day), the affected employees must be ineluded
in the Heaving Conservation Peogrant, OF course, a
larger margin than 17 is supgesied {or those who
ire not Lo he proteeted.

The dosimeter must meet certain requirements,
including ANS! §1.25-1978. Additionally, it shall
have an 80-130 dB range, impulse capability (a
25 dB crest factor or better is suggested), a 5 dB
doubling rate and be “A” weighted. The “A™
weighting causes the unit to analyze sound much
as the human ear does. Other vital leatures of a
dosimeter are a battery life indicator, non-volatile
memory and short-term test capability, The dosi-
meter is a small unit which may be attached to a
hell or placed in a shirt poeket, The mierophone,
however, must be placed at ear level, about 3-5
inches away [vom the head, to avoid error,



Figure 4. Noise Dosimeter

A representative test of a work area may be
made as long as the test procedure assures accurate
results. Written explanation of the test and the test
results must be made available to the atfected em-
ployees and their representatives,

The combined use ol dosimeters, sound level
meters, octave band fillers, and impulse and inte-
grating meters will provide lor accurale measure-
ment of the many varying sounds in the industrial
setting.

Administrative and
Engineering Controls

The mosl satisfactory method of neise exposure
control is the reduction of the noise at ils source;
however, this is not always practical. Il often in-
volves redesign of machinery and in many situp-
tions is a long-term objective, A balanced program
approach, utilizing engineering controls that repre-
sent the mosl efficient use of capital expenditures
in terms of noise reduction and employee prolec-
tion could he the key, These improvemenls would
then be supplemented where necessary with ad.
ministrative controls as part of the Hearing Conser-
vation Program.

4

ENGINEERING CONTROLS
(Redesign of Plant and Equipment)

. Process Modification
. BEquipment Changes

a. Redesign

h. Proper Maintenance
3. Automation (New equipment which meets re-

quirements of redueed noise output)

4, Effective Containment of Noise Sources
5. Shielding or Isolalion of the Operalors

[N

DETERMINATION OF FEASIBILITY OF
ENGINEERING CONTROLS

1. The solution is passible. The technology exists,
and no sclentific or technological break-
throughs are required.

. The salution Is praetical and can he applied
to o particular situation without disrupting
the operation, deterforating work quality or
making impossible liuman supervision or con-
trol necessary,

3. The solution is cconomical and can be used
without sueh cost penalties that would make
the operation uneconomical (not simply that
the solution might increase costs to some
depree).

There are some industrial noise problems whieh
cannot he solved by engincering controls itlone. In
these instances administrative controls must he
utilized.

T

ADMINISTRATIVE CONTRQOLS
{Individual Worker Exposure is
Limited to the Prescribed OSHA Schedule)

1. Combine and limit noisy operations Lospeeilic
periods during the workday, preferably to no
more than the permissible exposure periods,
rather than having them al random, unsched-
uled distributions throughout the day.

2, Provide quiel periods throughout the day and
and quiet environments throughout the plant:
rest periods, lunch periods, quicl rest areas,
vending and eating areas, locker and wash-
room areas, ele, There is considerable evidence
thal I'vequent, short hreaks from the noise re-
duce threshold shift (although complele re-
covery lime apparently is not shortened hy
this approach).

3. Limit each worker’s exposure to only his own
noise,

Feasihle engincering contrals and administrative
controls that would limit exposure to excessive
levels could frequently solve industrizl noise prob-
lems withoul unacceptable cost or interference
with production. When combined with a compre-
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hensive Hearing Conservation Pregram thal is en-
dorsed and supported by lop management, a bal-
anced program utilizing Engineering and Admini-
strative Controls would Lherefore seem Lo be the
mosl satisfaelory approich,

Audiometric Testing

All employees exposed to & Time-Weighled
Average of 85 dBA must be included in the Hear-
ing Conservation Program, which includes an initial
Bascline audiogram and subsequent Annugzl audio-
grams, at no cost to the affected employees.

Who Is Qualified to Test

According to the current Noise Amendment,
“The tests shall be performed by a licensed or
cevtified audiologist, otoluryngologist or other
physician, or by a person who is certified by the
Council of Acereditation i Occupalional Hearing
Conservation, or by an audiometric technician
who hus satisfactorily demonstrated competence
in administering audiometric examinations, ob-
taining valid audiograms, and properly using, main-
taining and calibrating audiometers. A technician
who performs audiometric tests must be responsi-
bie to the audiologist, otolaryngologist or physi-
cian.” In terms of cost effectiveness, a person (or
persons) within the company who has heen cerli-
fied by the Council is the most logical choice.

Prom the viewpoint of learning, it is important.
that the individual selected by industry Lo qualify
for Occupational Hearing Conservalionist (OHC)
training have these eapabilities: the ability and de-
sire to comprehend a large amount of information
in a shert time; adeptneoss in motor skills; interest
and concern for the preservation ol workers' hiear-
ing; ability to apply new learning on the job to
benelit management and workers; and good com-
muniecation skills,

The Oeccupational Noise requirements ol the
OSHAct have created a demand for properly
trained and motivated OLIC's; theretore, a uniform
method for checking employees' hearing throupgh-
out industry is essential lor valid, accurate and re-
liable audiomelry. The Council of Accreditation in
Occupational Hearing Conservation (CAOQHC), «
voluntary agency wilh representalion from audio-
logy, safety, industrial hygiene, indusirial medicine

and nursing, was created to meet this demand. A
Lwenty-hour course, whose contenl must be ap-
proved by the Council and whose facully must be
certified by the Council, is vequired for certifiea-
tion, Upon completion of the course worlk, a pass-
ing pracde on the written examination and a passing
grade on Lhe practical examination {which utilizes
manual audiometry), the individual may apply lo
the Council for certification, When certified, the
individual is privileped to use the title of Qecupa-
tional Hearing Conservationist. Certification re-
mains current for [live years, at which time the
OHC must participate in an eight-hour Refresher
course. Since the Council is a national agency,
certification is recognized anywhere in the United
States and in all territories poverned by the Fed-
eral government,

Audiometric Testing
Equipment

Cost coffcctiveness and practicality are essential
to the success of a Hearing Conservation Program;
therclore, all testing nvenues should be investigated
before any monetary commitment is made. The
employer has three oplions for providing audio-
metrie testing: (1) sending the allfected employces
to a hospital ar elinie; (2) having o testing service
come to the plant; and (3) performing in-house
audiometrie testing with company personnel, All
three options have pros and cans; therelore, factors
such as cost, time consumed, production interrup-
tion, follow-up procedures and responsihility should
be considered, No matter which of the three op-
tions is chosen, a quiet test environment and a
calibrated mudiometer are essential,

The most practical method of achieving a quicl
test environment is through the use of & prefahri-
cated audiometrie test booth (Figure 5). Prior Lo
purchasing a booth, however, an area which islow
in noise and distraction must be selected, While the
hooth will keep out amhbient noise significantly, it
cannot be placed in a noisy area. Valid audiograms
are only as good as the test environment in which
they were conducted,

The audiometer is the electronie insteument
used to test human hearing, It produces frequen-
cios of 500 1o 8000 Iz at varying intensily lovels,
measured in deciBels (dB) Hearing Level (HL).
There are three hasic types of audiometers utilized
in the industrial setting: {1} manual, (2) self-record-
ing and (3) microprocessor,



Figure 5, Audiometrie Test Booth

The manual audiometer (Figure 6) requires an
operator to change the frequencies being testied
and Lo vary the intensity levels at each [requency,
All the data obtained must be recorded by hand by
the operator. This unit’s low cost may justify its
selection, butl the down time of the operator and
the potential for “human error” make it impracti-
cal, espectally if o large number of employees is Lo
be tested.

Figure 6, Manual Audiometer

If there are approximately 300 or more emplay-
ees involved in the Hearing Conservation Program,
the self-recording audiometer (Figure 7), though
more expensive, may prove Lo he more officient
and cost effective. This unil is controlled by the
person being tested, in that the employee response
switch changes the intensity and the machine itself
is programmed Lo c¢hange the frequency. The oper-
ator is responsible for instructing the employee,
monitoring the testing and turning the muachine
on and off; therefore, while the testing is being
done, the operator is abie lo answer the telephone,
prepare the next employce [or the test or assist
others within the department, The major advantage
of the self-recording audiemeter is that the record
produced cannot be marked in crror, as it can with
the manual audiometet,

Figure 7. Sell-recording Audiometer

The most productive audiometer is the micro-
processor audiometer (Fipure 8), It will eonduct
the test, compare the results to the Baseline and
perform validity checks during the testing, Al-
though this audiometer is the mosl expensive of
Lhe three, its capabilities make it extremely valu-
ahle and may prove to be lar more cost effective.
The idenl microprocessor audiometer is one that
not only provides digital dela as most do, but ilso
provides the graphie audiogram which may be used
for employee education, The data from these units
may be communieated to the company computer
where the data may be filed, analyzed and used.
The microprocessor unit thus provides service well
heyond its cost,

All audiometers must meet ANSI S3.6-1969
(R71) specifieations and must have daily biologics!
calibration checks, annual electronic and acoustic
cilibrations and biennial exhaustive ealibrations by
factory approved personnel,
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The Audiogram

The graph ov record which shows an employee’s
Hearing Levels as a function of [requency is called
an audiogram. (See Figure 9.} This may be in the
form of u graph showing (requency and intensity,
a table upon which the person’s thresholds are re-
corded numerically, or a computerized printout
sheet, Regardless of the type of audiogram form
used, each must contain results for a minimum of
the following test lrequencies: 500, 1000, 2000,
3000, 4000 and 6000 Hz, Although not required
by OSHA regulations, the inclusion of 8000 Hz
could assist in the differentiation belween a hear-
ing loss due to noise exposure and one associated
with aging (preshycusis). Tests at each frequency
must be taken separately for ench ear. Speeific ye-
quirements for audjograms obtained with sell-
recording audiometers are outlined in Appendix C
of the OSHA regulations.

Each audiogram must inelude at least the lollow-
ing statistical information: name and job elassifica-
tion of the employee, date of the audiogram, the
examiner’s name, date of the last acoustic/electiron-
ic or exhaustive calibration, and the employee’s
most recent noise exposure assessment level. It is
suggested that the time of the audiogram, the
examiner's qualifications (e.g., CAQHC certifica-
tion number), and the make, model and serial num-
ber of the audiometer also be included.

All gudiograms must be retained for the dura-
tion of the uffecled employee's employment: how-
ever, it is supgested Lhat all audioprams be consider-
ed medical documents and, therefore, should he ve-
tained for an additional thirty years. Employecs,
former employees and representatives designated
by the individunl employee may have access to the
audiograms upon request. It is supgested that every
employce not only be shown his or her audiogram,
but that the test results and their implications be
diseussed In detail. An informed employee is a
cooperative employee, and Lhe besl teaching tool
for ihe importance of Hearing Conservalion is the
employee’s own audiogram,

Buseline audiograms are Lo be obtained for all
employces exposed Lo a Time-Weighted Average of
B85 dBA. Testing to establish the Bascline audio-
gram must be preceded by at least 14 hours with-
out exposure to workplice noise; however, the use
of hearing protection in place of the 14 hours of
quict has been established, 1t is suggested, however,
thai hearing protection not be used as a subsiitule
for the 14 hours of quiet. It is furthey suggested
thal all Baseline audiograms for new employees
he considered “pre-hire” audiograms and should
be obtained prior to the employee's lirst day on
the job, This would enitble the employer to know
abowi any pre-cxisting hearing loss. All subsequent
audiograms must be compared io the initial Base-
line audiogram.

NAME ___ . .. DATE . ... .. .
AOVHCRS oo S AGL
s Bellone umosraw to-- -
- i I s [EIE
W el LR+ AR B 8
E ~ Do (A ApT
é = et | 07 | %y
- AL 4 bl
§ ~ e | € ]2
e T
3 ® LAl
i,
] 8
L [
i el S
N I O o
W e 1) e LI N ]

Figure 9. Audiogram




Anmul audiograms, which must he performed
on every employee included in the Hearing Con-
servation Program, can be obtained al unny time
during the work shirt, [t is supgested, however,
that the 14 hours of quiet and/or the use ol super-
vised hearing  prolection, he implemented for
annual lesting, As stated above, these audiograms
are to he compared to the Bascline. Should a
“standard threshold shifl"™ he present, specific fol-
low-up procedures must be enacted, The Noise
Amendment lists these in detail.

“Standard Threshold Shifl" is defined as “a
change in hearing threshold relative to the haseline
audiogram ol an average of 10 dB or more at 2000,
3000 and 4000 [z in cither ear.” The comparison
for shift identilication may he performed by the
technician; however, it is supgested that this be
overseen by a hearing health prafessional,

A reetest 30 days after the annual audiopram
may be performed to assure that a shift is perma-
nent. If the shift is substantiated, review and lol-
low-up hy an audiologist, otolaryngolopgist or phy-
sicinn is called for,

All awdiograms are medico-legal documents and
must he regarded as such by everyone who is in-
volved with the Hearing Conservation Program, in-
eluding the employes, To ensure the validity of the
audiograms, they must he obtained by the properly
trained and certified personnel using properly cali-
brated and maintained equipment in the properly
quiet test environment,

]

Hearing Protection

Employers shall make hearing profectors avail-
able to all employees exposed to 85 dB of noise
or greater at no cost lo the employees, Hearing
protectors shall be replaced is necessary, In addi-
tion, the employer is responsible for providing «
selection of hearing protection devices and is
responsible for training the attected employees in
the use and care of Uie hearing protection. Finally,
the employer is responsible for delermining the
atlenuation characteristics of the hearing protee-
tion devices.

The bhest hearing protection device is Lhe one
that is actually vsed and warn faithiully by the
employee, To iniplement and ensure this, comfor!
is ol prime importance. The eflectiveness ol the
hearing prolective device depends upon the follow-
ing faclors which are related to the manner in
which the sound energy is transmitled through or
around Lhe device,

1. Seal Leaks. Small leaks in the seal between

the hearing protector and the skin which can
significantly reduee the low frequency atten-
wation; as the aiv leak hecomes larger, alten-
walion hecomes veduced al all lrequencies.
. Material Leaks. Leaks whiel pormit transmis-
sion of sound directly through the material
ol the device,

3. Device Vibration, Vibralion of the hearing
protective device itsell cqused by exposure to
exiernal sound energy.

4. Bane Conduction. The level of sound reach-
ing the inner car by bone conduection would
be about 50 dB below the level of air condue-
tion; therelfore, a perfect hearing protective
device worn in or over Lhe car cannol provide
more than 50 dB reduclion helow the level of
air conduction,

The antount of attenuation provided by ear plugs
and ear mulfs on Lhe market today ranges between
20.35 dBA with the greatest attenuation in the
higher frequencies.

Ear Plugs (Figure 10) should be made of pliable
materials. Disposable plugs are intended to be used
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Figure 10, Ear Plugs
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once and then discarded. These are considered Lo
be more hygienie than permanent, reusable plups.
Size is of eritical importance with reusable, perma-
nent plugs hecause car canals are different, even in
the same person, All insert plugs initially should be
fitted to the individual by a well-trained person.
It is essential that reusable plugs be kept clean. The
user should wash them with mild soap and water
before inserting them, and should store them in 2
elean place when they are not being used. A record
should be kept of the type and size of the car plug
issued to every employee so that replacements and
exchanges or substilutions can be issued easily.

Ear Mulfs (Figure 11) arve sealed to the head
with cushion seals, which may be lilled with liquid
ar plastic foam, The cushions should he soft and
easily replaced when damaged or soiled, The head-
band should maintain a comlorlable hut firm pres-
sure on the head, and must withstand any attempt.
to reduce pressire by hending it oul of shape, A
reduced pressure could eause seal leaks and re-
duced attenuation of the mulf, The muff should he
as light as possible without sacrificing attenuation,

Some work situations may require the use of
double protection {ear plugs and car muffs) to en-
sure & margin of safety, Both plugs and mulls have
their advantages and disadvantages; therefore, a
selection for the affected employees is recommend-
od.

When the initial audiogram is done, a variety of
hearing protective devices should be available to
the employee. At this time, a choice should be
made by the employee who then is fitted by a

7 Figure 11, Ear Muifs

trained person, Use and care ol the device should
be explained carefully, and a follow-up check done
within 1 month or sooner il problems oecur,

Hearing protective devices may be checked each
time an employce has an audiogram. The user must.
be reinstructed each time in terms of care and use
to ensure maximum attentuation and comfiort.

Education Training

It is the responsibility of the employer to pro-
vide an annual education and training program for
all employees ineluded in the Hearing Conservation
Program, The Lraining program must include the
following topics:

1. [{earing Protection — its proper use, care and

atienuation characteristics

2. The Effects of Noise on Humans — especially

the hearing meehanism

3. The Purpose of Audiometirie Testing — and

the actual hearing test itselt

In addition, it is supgested thut a review ol the
OSHA Noise Regulations be included in the train-
ing progrum, as well as a brief review and discus-
sion of every employee’s own hearing test results.,
As was stated previously, the audiopram is an ex-
eellent teaching tool and ean be utilized for this
purpose quite effectively,

The education and training progeam can be ae-
complished on an individual basis as part of the
Baseline/Prehire testing or the Annual testing. It
also could be presented on a group basis in the
form of shorl inservice programs utilizing outside
consultants, current lilms or slide presentations.
Remember: an informed employee is i cooperative
employee!

Record Keeping

The employer is required to keep and maintain

accurate records of the following:

1. Noise Exposure Assessments — For atl employ-
cos who may be exposed to a Time-Weighted
Average ol 85 dBA. This determination is to
be hased upon all informalion, ohservitions
and caleulations which indicate that exposure
may be at or above this level, These records
must he maintained for lwo years.

2, Audiometrie Tests — these are to he maintain-
ed Tor the length of the person's employment;
however, il is sugpested that they he kept for
that length of time plus 30 years.




3. Audiometric Test Rooms — these records
must inclede the sound pressure level measure-
ments at the octave bands of 500, 1000, 2000,
3000, 4000 and 8000 Hz. It is suggested thut
these records be maintained for the same sug-
gesled length of time for the andiomelric Lests.

4, Calibration of Audiometers — must include
the type of calibration performed (and by
whom), the date nerformed and the numerical
resulis of the calibration. Once again it is sug.
gested thal these records be maintained for
the same supgested length for the audiometric
tests,

All employees, former employees and their de-
signated representatives shall have access to any ol
these rocords upon request (usually in writing).

Il an employer ceases to do business, the em-
ployer shall transfer to the successor employer all
records required to be maintained and the successor
employer shall retain them for the remainder of
the period required.

Compensation

The original Warkmen’s Compensation laws
were intended to protect workers only il on-the-
job accidents, injuries or disease deprived them of
their weekly paycheck, Since noise-induced hearing
loss ordinarily produced litlle or no wage Joss, it
was not compensable even though it was known to
he permanent,

During the last years, the *‘wage loss concept”
is being replaced by a fasl.prowing trend Lo recog-
nize loss of function or disability as the hasis of
indemnity or lability claims. The law in most
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states is titled Workers' Compensation as opposed
to the former Workmen’s Compensation in recog-
nition ol this change in thinking,

Today, industries' polential compensuble cost
for noise-induced hearing loss is soaring, Workers’
claims for loss of normal hearing function are in-
creasing significantly, particularily in those indus-
tries in which unions are active, although workers
themselves are more knowledgeable regarding their
rights.

A lew states, along with the Federal government,
have liberalized payment schedules and claims pro-
cetlures for compensating noise-induced hearing
loss when il occurs, Nevertheless, effects of noise
on performance, efficiency, mental effort and
stress are difficult to quantify or even qualify.
Several legal questions asked are: “What constitutes
loss of hearing caused by noise?* “What is that loss
worth in dollars and cents?"” “Who makes the final
determination regarding the degree ol loss and com-
pensiation?” Final evaluation of the degree of in-
dustrinl noise-induced hearing loss is a medical
function, with the financial worth of the loss being
a community/state decision. Cooperation hetween
management, labor and the medical profession can
result in legislation that is fair and equitable,

The Qccupational earing Conservationist em-
ployed by industry is the preserver of the human
faculty, hearing, but needs also to have working
knowledge of the state’s Workers’ Compensation
law and elaims practices and procedures in view of
the fact thal hearing loss is a reality,

Of course, the ultimate goal of the Noise Amend-
ment is to conserve all workers' hearing and to pre-
venl noisc-induced heartng loss from oceurring in
the first place,
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Glossary

Audiogram: The chart, graph or table showing
Hearing Level in dB as a Munction of frequency.

Audiologist: A professional who holds a minimum
of a Master’s degree in Audiology and is con-
cerned with the complete evajuation of auditory
function and the habiiitation of persons with
hearing impairment.

Audiometer: An elecironic instrument for mea-
suring objectively the sensitivity of hearing in
intensity and frequency.

Audiometric Technician: A person who has satis-
factorily demonstrated compelence in admin-
istering nudiometric examinations, obtaining
valid audiogranis, and properly using, maintain.
ing and calibating audiometers, and whao is
responsible to an audiologist, otolaryngologist
or qualilied physician.

Base Audiogram: The initial audiogram against
which all future audiograms are to be compared,

Calibrate: The procedure used to check an audio-
meter for uniformity or accuracy.

Decibel (dB): The unit of measurement of sound
level,

Hearing Level: The devialion in dB of a person's
threshold from the zero reference of the audio-
meter,

Hearing Protectors: Personal ear plugs or ear mulfs
designed to keep noxious noise from the ear Lo
preserve hearing.

Hertz (Hz): The unit of measurement of [requency,
numerically equal to cycles per second,

High Frequency Less: Usually a deficit starting
with 2000 Hz and beyond.

Noise: Any unwanted sound.

Noise-Induced Heaving Loss: The term used o
deserihe the slowly progressive and permanent
inner ear heaving loss which results from ex-
posure to loud continuous noise over a long
period of time,

Occupational Hearing Conservationist: A person
who is certified by the Couneil of Accreditation
in Occupational Hearing Conservation.

Otolaryngologist: A medical doctor speclalizing in
the diagnosis and treatment of disorders of the
ear, nose and throat.

Preshycusis: The loss of hearing associated with
aging

Sound: The sensiation produeced throupgh the or-
pans of hearing by vibrations lransmitted in a
material medium, usually air,

Sound Level Meter: An instrument for the mea-
surement of sound.

Temporary Threshold Shift: A loss of hearing re-
sulting from noise exposure, all or part of which
is recovered during an arbitrary period of time
whon the person is removed from the noise,

Threshold: The point at whieh a person just hegins
Lo notjce the tone is beeoming audible,

Tinnitus: A rinping sound in the ears,
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e Noise Dosimeters ¢ Sound Level Meters
e QOctave Band Analyzers ¢ Audiometric Calibration Systems
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Industrial
noise measurement

By Robert J. Wurm

Fnddustey 15 nheder pressure 1o establish and
aintain g formal hearing convervation
progran, nor only from OSHA, bur alsa
because workman's comprensation claims
continne fo rise, Many empanies are
already deepiy invadved {n suel a program,
while others are juse begiming, An under-
Stamding of noise measirement ay periaing
to instramentation versus tpe of Roise
(eontinnons, variable  or jmpuisive) ix
FpPOriant o proper progrom.,

The type of noise with which ane must deal
determines the wype of instament needed
tarits proper measurement, The sound level
meter s the most basic and mest used sound
instrument in the workl roday. W is used
liternlly in most all applications, such as,
general industry, community, vehicle, air-
port construction, mining, product noise
eviluation and for calibriting sudiometers
und hearing aids,

The sound fevel meter wlso forms the
basis of most other sound measuring
devices, Many of the more specialized and
complicated sownd instruments merely con-
sist of u sound level meter with additions or
ucluptations, A noise dosimeteris essentially
o sound level meter with an wdded intep-
rator, An oclave band amalyzer is Formed
merely by adding a frequency filter set, and
a peak hold meter, by adding u peak hold
motile. Chatt recorders canbe plugged into
the meter for making permanent records,
Adld an carphone coupler and an sudiometer
calibration system is made,

ANSI {American  National  Standards
Instilute) as well us International standards
specily that o general fall purpase sound
level meter containg i switch for A, B and C
weighting scales, o Tust-sfow response
swilch und o meuns to check battery strength
(Fig. D).

Fig. 1. Typa 2 sound leve! malor with A,8,C
and LIN welghling, last-slow response.

Roberr J, Warm is genervad manager, Quest
Flecteanics, Oconomowens, WL

The A seale is the most commonly used
measurement. With A seale weighting the
meter mensures sound essentially as it is
heard, The human ear dues net responud well
to low frequencies of tones, The meter
electramicudly afters the measured sonnd 1o
approximate the soumdheard by the car, The
altermion is sccomplished by suppressing
the lower frequencies so that the meter
reading usuatly is less than the actual sound
pressure level, but essentially equal to how
the ear is affected. The change in indiented
decibely en the A seule from the acul
decibel level at various frequencies is showa
in Fig. 2.

B scale rarely is used loday undess there iy
i necessity (o compare remdings of peshaps
20 years ago, B seale might accasionally be
used today in audiomerer calibration where
no octuve band Filter is avaituble 1o isolate
the tones. B seale produces some altencia-
tion 10 ¢ften hothersome low frequency
vibratians that can disturb the meter reading
in closed 6 cc coupler fests,

C seule tulso shown in Fig, 2} is a near
lineur ¢lu) response weighting used for
mere scientific measurements or tor com-

Frocuency Haspmme tigh g Chocas beenplig

Fig. 2, Frequoncy response welghting
charactoristics.

parison to A scule readings. This compari-
son will give some relative frequency
cantent infenmadion. Actually o true Lincar
scule measurement is replucing C scale
rendings for most applications. Some newer
meters are offering only A and Linear
scales, Linear is used for true sound
pressure readings  (unweighted), and for
plotting frequency tespanse curves Tor such
things us inicrophones, speakers and hears
ing aids,

The teri fust-slow response refers o the
speed of the meter needle in indicating
chunges in sound levels, When the moter is
set to slow response, the necdle deflection is
damped 1o produce o more stable deflection
which is easy to read, When i meter is set
Far fust response, the needle moves qeickly
in vurinble noise environments and can be
difficult 1o read, The effective steady state
meter indication is not affected by the
response selection, but with stow response
is eusier 1o read,
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Sound levef meter types

The present ANSE Suindaed $1.4-1971
citlegarizes souanl level meters into 3 (ypes:
type 1, 2and 3, (o twe or ihree yeaes, ANST
will likely adopt most af the pew Later-

Fig. 3. Moasuring instrumonts (i to r):
sound level meter, octave band analyzor,
Impact-impulse hold meter and inlograt-
ing sound leve! meler,

nwtioni] [EC standard and categorize meters
imo s ypes: 0, 1, 2 and 3,

Type | is a precision meter; iype 2 is g
general purpose meter: and type 3 s @
strvey meter, Essemtinlly type ©is tle most
aceurite and s intended  primarily  for
luboratory  use  amd  other  eritical
mewsurements, Type 2 is intended for most
all field ar pliant use (OSHA requires type
2). Type 3 has the Jowest accuracy and
generilly should not be wsed For decurate
Measirements,

A sound Jevel meter which does not
utilize a merer needle js the diginl sound
level meter, This meter has o number
display of decibel level instead of a meter
needle. The dispfay may be of the LCD or
LED 1ype. Fixed number displays are jdeal
and essy 10 read when the nanber stunds
Stitl a8 in constant noise, impact or impulse
hold ar in an averaging 1ype meter (Leg).
However, o digitul readout used in o
stindard sound fevel meter becomes dif-
ficult to read in o variable noise cnviron-
ment. Changing nwmbers (Tashing ot the
operader are confusing. A moving needle
Type meter is considered to be eisier 10
visually understand sl average than are
rapidly changing numbers,

The types of noise envirommenls en-
counstered in indusiry include: camtinuous,
vagiable, impulsive or special application
such as nudiometer culibration.

Continuous nolse

In selatively constant neise environments a
sound level meter is very mlequate to obtain
gord readings, A mile af thumb is that the
meter seedle should not vary amore than
abau) 3 dB. For sounds that stay within this
3 dB3 span, the bigher value is the closest 1o
the actwal weerape . Remember that decibels
are log functions, and you do nod arithmetic




1 them. As noise vagutions become
mare severe i1 hecomes increasingty il
fiewlt o eyebatl average valoes, particularly
when wlso trying to apply OSHA's & di
rula.

Variable noise

When notse variations become the rule
rather than the excepion, wie of a sonnd
level meter 1o determine workers exposure
bhecomes & tedious task und  produces
questionnble results, Mosy often the resnlis
are underestintted. A noise dosimeter of in
integrating sound level meter aflonds the
only practical alternative, Dosimeters are
busically the same in performunce us sonm!
Tevel meters with the added inteprating
circuit providing 1he advantage of
eliminating the hemun error in Irying to
interpolate s maving meter needle and wlso
wttemptisg o assess the 5 dit ime weighiing
af sound tevels, Inthe presence of impulsive
naise the petwal encrgy is picked up and
integrited in o dosimeter us long as he slow
response time constant permits the signul
level 1o exceed the dosimeler threshold
level, In a sound level meter, the meer
ballisties and judpnient factor gencrally
ciuse w0 operson o read the meter low,
purticularly with high impulsive, low duty
cycle nise.

In (he new OSHA requirements for
hearing conservation {Federa) Register Jan,
16, 19813, the naise dosimerer bas s
threshold level ser down to 80 dB (R hour
criteris Jevel is still 90 dB). This effectively
remaves the abrupt discontimity of the %
dB threshold setting and permits direct
conversion af perceat exposure to OSHA
cquivilent decibel level,

The alternative instrument (o i noise
dosimeler is the integrating sound  level
meter (Fig. 3) cither equal encrgy (Leg)

1ypeorthe OSHA equivalent LOSHA (5l
integrating meter, The only busic difference
Petween the dusimeler and the MOSHA
meter is it dhe dosimeter reads ot in
percent exposure while the integrating
meter reads direeily in average decibels,
Both instoments meisure impulse noise
correctly te the extent of their erest factar
capability (peak noise compured 10 average
level), Some Leq meters will produce

Fig. 4, Measuremont and charl recarding
of industrial noise with ap inlegroting
sound lavol meter.

singleaverage noise level over uny period of
time. Bui ather meters will automaticnlly
measure equal 1ime increment periods sl
cun be plotted on o recorder 1o produce a
time-history protile of neise thronghout 3
wark shift or even over u 24 hour day. This
is shown in Fip. 4, where in this cise
averige industrial noise is chatt recorded in
two minute increments over o workshift,
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Flg. 5. Octave band analysls plot of a comprossor molor System.

Impulsive-impact noise
Repetitive, impulsive noise, where true
avernges or exposure levels are 10 he
measured, are covered ahove, Where netual
peak nugnitides are 1o be measnred, o
special meter with this capability is neces-
sary, This is an impulse or peak-hold feature
addesl o some meters (Fig, 3 The normal
response of i meter even set telast response
is 51l far too slow to caplare and read
inpulsive noise, The peak-hoeld addition o
the meter captures the impict level elee-
tronieally, drives the meter seading up 10
that level amd holds it o take the reading,
Ahsulute impact peak nodse tevels con he
read, and also the internationsl impulsive
methodd based en 35 millisecond risetime
can be read.

Spectal applications

Often a mare detailed understanding of o
naise problem is needed requiring the use of
wn actave bind anulyzer, This 1ype of
tnstrument provides a convenienl means to
analyze noise in frequency bands to aid in
determining  metluxds 10 coniral  poise.
Generally, the results of measuring sound
levels in octave frequency hands are plotted
on a churt Tor unalysis 10 visually see the
noise profile of the noisy environment or
ebject (Fig. 5). I the intent is to quiet an
industeiad  muchine, then anuther oetave
bund analysis can be taken afier application
of the sound suppression methods 10
deteemine the effectiveness of the tech-
nigues,

The octave band analyzer has an adii-
tional major role in the hearing conservalion
pogramn. The new  segulation  reguires
audigenetrie testing of all employees ex-
pused to 85 dBA or more, These tests must
be given in o room or sound booth that has
specific background ronm noise limitations
spelled out in ocrave bands. Any compuny
that sets up their own testing progrum must
measure aml record  background  poise
levels, Therefore, the oetave band analyzer
now hasa triple role o play inindustry. The
simne octnve bamd analyzer cin now per-
form:

1) Octave ond snalysis of all ooisy
machines and plant wreas o aid in en-
pincering quicting etforrs.

21 Measurement of sudinmetric toom
hackground naise,

) Actual uudiometrie calibration of the
audivmeter to insuee its continned accuracy.

Audinmeter decibel levels are accurately
checked with the actuve band sihalyzer with
the addition of o 6 cc carphone coupler (o
mateh the wiceaphone, A pressure response
plot of the particnlar microphone chisrac-
teristie I8 alsp pecessary for accuracy.

Canglusion

The Tield of sound measurement in-
strimentadion contintes encl year 1o grow
mare complex aml more sophisticaled,
Lmplementation of & good hearing conser-
vation progrim will invelve i good under-
standing of Aoise meastrement, of the types
of noise being measured and of the various
souid nmeasuring devices uvailuble, O
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Call or Writa for completa information

(Quest)) QUEST ELECTRONICS

ELECTRONCS 510 Worthington St. Ceonomowoc W 53066
Telephona 414-567-8157
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5-81



SOUND INSTRUMENT PRICE LIST

(QuesT)

PRICES SUBJECT TO CHANGE WITHOUT NQTICE.
ELRCTAONIES THIS PRICE SUPERSEDES ALL PREVIOUS PRICE LISTS.

WARRANTY:

Quest Electronlcs warrants its instruments to be free from detects in materials and workmanship under normal
conditions of use and service, Should unlt prove to be defective within one (1) year after dellvery to the original
purchaser, we will replaca or repair the unit at Quest optien, free of charge. (Exception; Model 208 and 208L— 90
days warranty.) Chart Recordets, Printers and tield replaceable microphones for M-27 are not warranted by

Quaost.

MAIN OFFICE AND FACTORY

ORDERING INFORMATION: Quaes! Electronics
510 5. Worlhington St.
MINIMUM ORDER; $50.00  Oconomowoe, Wi 53066 USA

414/567-9157 TWX 9102601438 La Belle
REGIONAL OFFICES
MIDWEST (Oconomowoc)  EAST (Baltimare) SOUTH (Atianta) WEST (Los Angoles)
Guest Electronics Quast Elsctronics Quest Elaciranics Guest Electronics
414/567-9157 301/252-3347 404/979-5281 714/836-5087
LS, Liat

PRECISION SOUND LEVEL METERS — OCTAYE BAND FILTERS — TYPE 1 Prico
155 PRECISION (IMPULSE) SOUND LEVEL METER: ANSI and IEC typ 1, A, B, C, LIN, welghling, 30-14CdB range,

impulse-impact, 7046 '% inch condensar microphonae-detachable, 999 carrylng case 1830,00
0B-145 OCTAVE BAND FILTER SET; ANSI Class I, IEC, 31Hz to 16KHz canter frequency (10 bunds) 20 dB gnln swm:h o 785.00
OB-133 1/2 OGTAVE BAND FILTER SET: ANSI Ctass W, IEC, 12,5 Hz to 20 KHz {33 bands} 20dB gain swilth. ... ...ooviiieaiven s 685.00
MICROPHONES FOR ADOVE
7047 '4 Inch condunser, 200v polar, 50 mv/Pa, randem: pressure ..................................................... P 525.00
7046 4 inch condonser, 200v poldr, 50 mviPa, froe field. . I e civs e N . 525.00
7013 % Inch condonser, 200v polar, 16 mv/Pa, random:, prassura PN s . 525.00
7023 1 Inch condansar, "apav polar, 56 mv/Pa, prossuro (A-638 Adaplor neadsd, 800 BBIOW)......vvvaiiiiiiie s cinieen PP 525.00
PRECISION SOUND LEVEL METER AND QCTAVE BAND KITS
155-22 PRECISION SOUND LEVEL METER & CALIBRATOR KIT: coniaing 155 melor wilh 4 inch mic,

CA-22 calibrator, and S99 COMYING CASB. v 1 v i v rrur o tanrrrinrs i cirr st ras s iar s i nas s st I e 2175.00
15614522 GCTAVE BAND ANALYZER & CALIBRATOR KIT: contains 155 metar with % Inch mic, OB-145 fitar,

CA-22 calibrator, WS-4 windscreen, 870 carrying case (mic cables are oplianal) ...uvve s iiiscreiin e iinniinniisanss 3040.00
155-14522AM AUDIOMETRIC CALIBRATION KIT: (886 Audiomelar CRIBEEHON KIS} ..o v s viiryvessveiitieeitnientorisnireisnnes ——
ACCESSORIES FOR ABOVE
A-83B ADARTOR, 1 INCH TO PREAMP (lor 1in. mic. only}.oovvavniss T P FTTPTI, 5.0
PMC-10 MICROPHONE CABLE, 10H............ vens . 120.00
PMG-50 MICROPHONE CABLE, S0t ....avivir.. feae vers 140.00
W5-4 WINDSCREEN {far 2 Inch microphonos) v e 10.00
WS-3 WINDSCREEN (for 1 inch microphones),,..., Can v . 5.00
CC59-970 CARRYING CASE with foam insens e cees [N 155.00
CC58-999 CARRYING CASE with foam Insens 85.00
VA-5088P VIBRAATION ASSEMELY - far usa with 155 meter (soo Vibration & Sound Measuring Kils) . ——
817 PREGCISION INPUT CABLE, & fl. wiinlfack, .o vavviiiririinsriiinininn e e 75.00
PS-85 AC ADAPTOR powar supply {lor lina cperaticn of metersh.......... . 05.00
PA-4 PROBE MIC ASSEMBLY (see audiomelar calitration accessaries) —_——

SOUND LEVEL METERS & KITS — TYPE 2
20BL SOUND LEVEL METER: spocial purpose, 50-100 dBA, slow, max-hald, wipaueh ..o coveuiviiiniirinivnio i, e 145.00
208 SOUND LEVEL METER: special purpase, 70-120dBA, slow, max-hald, WROUER .o v vy crraiinvvrisiiiiiinmias sniiaririssnseas 145.00
211A SOUND LEVEL METER: ANS! type 52, A scalo, 60-120dBA range, slow respanse, wlcarry%ng - - a75.00
211FS SOUND LEVEL METER: ANSL type sz A-C scale, 60-12008 ronge, 1ast-slow response, w/Carying £a58 ... .vocieiier s canys 395.00
214 SOUND LEVEL METER: ANSI type S2, A scale, 30-140dBA range, fast-slow, wicarrying case ........,..., Cineras 455.00
215 SOUND LEVEL METER: ANS| type 2, A-B.C-Lin.-Exl. scata, 30-14048 range, fast-slow, WEAIMYING CASO . ...y vvireireiiecaiias 595,00
227 INTEGRATING SQUND LEVEL METER {LOSHA-5dB): ANSI typa S2, A scals, 40-130dBA range,

ramate Mmic (cable not intluded}, WS-2 windscraen, 318 CAFRYING CHSO ... vuurecrre v rrei i irrontesnrerinias Cerirriaae 990.00
228 INTEGRATING SOUND LEVEL METER (Leq-3dB): ANS| typo 52, A scala, 40-133dBA range,

1omole mic, {cable not includad), WS-2 windacreon, 918 Canying €838, ... covvivirvrriiiaiesisiiiiar i Veveaiiin 990,00
211A-12 SOUND LEVEL METER & GALIBRATOR KIT: conlains 211A mater and CA-12B calitrator wicarrying case....... . 570,00
211F5-12 SDUND LEVEL METER & CALIBRATOR KIT: contains 211F5 meter and CA-128 calibralor wicarrying case ..., . 530,00
214-12 SOUND LEVEL METER & CALIBRATOR KIT: contains 214 metor and CA-128 callbrator w/carrying case .. ..., . 650,00
215-12 SOUND LEVEL METER & CALIBRATOR KIT; contains 216 metar and CA-12B calibrator wicarrying cass . ... , 790.00,
215.15 SOUND LEVEL METER & CALIBRATOR KIT; sontains 215 metor and CA-15B calibratar w/earrylng cast .. .voovvcivvirannss 890,00
227-12 INTEGRATING SOUND LEVEL METER & CALIBRATOR KIT: conlaing 227 molar, CA-128 calibratar,

WS5-2 windscraen, 918 carrying case (TP-21rlpod 15 0plIanal) o v os v svr v ciarmnsrsoiiarsir s it i s ae s 11B5.00
228-12 INTEGRATING SOUND LEVEL METER & CALIBRATOR KIT: contalns 228 mater, CA-12B calibrator,

WS-2 windscresn, B18 carrying case (TP2 g i85 OPHONBI) v 4. uvie it e e e i s st s aiia gt s e g 118500
261 SOUND LEVEL DETEGTOR/CONTROLLER: sound netivated swilch far manttoring noisy areas

540.00

{can ke usod wilh optionnl LB-26 HGhEBOK) .4\ uue cr st i e s i e e e e e



NOTE: REMOTE MICROPHONE CAPABILITY: is availablo on any of tha above meters and ts denoted by adding Ihe lefter "R" 110.00

fellowlng the sound level meter model number, 1.e., 211AR, 215, ote. The microphons will now be detachable with a
pra-amp buill Into tha microphone assambly, (price doss not includs ¢ablas)
NOTE: 227, 228 & 155 molers already have ramoie mic capabllity, (Units sent in for modifleation would be sublect to laber charges.}

ACCESSORIES FOR ABOVE
WS-3 WINDSCREEN (1or 1InEh MIE) .o v s s s s v s s st ims i i 14 b0 ke vt et et pp e g e s e ann e g e s 5.00
VA-5088 VIBRATION ASSEMBLY - for use with 215R meter {seo Vibration & Sound Measuting Kits) ......ovvr i irnrrernneenenns —_——
WS-2 WINDSCREEN {for %2 Inch mic) PacKAge 0 5.. ... .uue ittt et cn e mr s et tiramtara st rraatresraearens 15,00
CC50-918 CARRYING CASE wilh loam insens and lid pocket . . e e e e ey 85.00
CABLES AND TRIPODS (see Communlty NOISE KIESH .. oo uauusre s tretraate s tee et ser s retertinsastnssearrnns ——
PS-85 AC ADAPTQR, powar (for ling oporalion ol MOters) .. ...vvvreveisiiierinirrneraseien,s N 95.00
L8-28 Light Box [accossory to the 261 Dalector ..o viuvnys 185.00
DMC-50 MICROPHONE CABLE: 50 M with connoctors {for use with 261 Dele 75.00
SB-874 3011, flxad mic & cablo s8Iy 10 BB tu ittt ts e st sttt a0 1 e b r e e ey r e e 95.00
OCTAVE BAND, PEAK-HOLD & KITS for TYPE 2 METERS
OB-45 OCTAVE BAND FILTER SET: ANSI 51.11 Class §, 31Hz to 8KHz cenler froquoncies (9 bands) w/+ 10dB gain button, . ...... £90.00
PH-25 PEAK-HOLD MODULE: mater hold for fast respanse, (EC impulse, OSHA IMPACL vt i i e v nires 335.00
215-4512 GCTAVE BAND ANALYZER & CALIBRATOR KIT: contains 215 meler OB-45 aclave band flier,
CA-12B calibralor, WS-3 windscreen, 925 CAmyINg CaS0. ..o uvvirietsittee e ciiaiir ittt tr v mrr i raaaas 1480.00
215-3512 SOUND LEVEL METER/PEAK-HOLD KIT: contains 215 matar, PH-35 pank-hald rredula,
CA-128 callbrator, WS- windscroan, 925 CAIPYING CAI0, 1. v v vuvirrianrtrtisrrornsiarreottarnissariiieitenorinines 1225.00
215-345-12 UNIVERSAL SOUND MEASURING KIT: contains 215 meter, QB-45 ectavo band filter,
’ PH-35 ponk-hotd modulg, CA-12B calibralar, WS-3 windscreen 925 Carmying CasB. ... .vvrviiiiiiarenriernnereroraeeieens 1815.00
215-345-M7B32 UNIVERSAL & DOSIMETER KIT: canlaing 215 metar, OB-45 octave band fiter, PH-35 peak-hald modula,
CA-32 calibrator, W5-3 windscreen, M-7B noise dosimeter, 925 CAMYING CASA ..y viviieiieyeerinrrerrriiiierirrarisenes 261500
215-345-3M7B32 UNIVERSAL & DOSIMETER KIT: contains 215 moter, OB-45 octave band liler, PH-35 peak-hold module,
CA-32 calibrator, WS-3 windscraen, three M-7B naise dosimeters, 831 CANYING CAS .\ v viirrur e risvsreinssrinriiens 414500
ACCESSORIES FOR ABOVE
CC58-025 CARRYING CASE with foam Inserts and lid packet,........ e AR E A e E A IR be et nai ety ves 95.00
CC59-031 CARRYING CASE with foam InBarts and Nt POCKOE v v s v et usnuissteste sttt ssiueeneeireneeinerirsinrrnsrosees 155.00
NOISE DOSIMETERS AND KITS
M-27 NOISE LOGGING DOSIMETER: Micro procossor dosimater with data logging, hasd
copy print-oul capability, Includes WS-5 windscrean, 8mm calibralor adapior, #58-818 printer cable and cumying case ....... 1395.00
M-28 NOISE LOGQING DOSIMETER: Micro processor dosimater with data Jogging, hardeopy print-out capablility includes W5-5
windscresn, B mm calibrator adaptor, #59-818 printer cable and Canying E8SO. . v v it viiv it ettt s 1355.00
MICRO-15 NOISE DOSIMETER: Micreprocessor Manitor which prevides 16 slmullangaus functions
wihard copy pdnt-out capablility, includes WS-5 windscreen, 8mm calibrator ndaptor, and carrying case 985.00
M-78 NOISE DOSIMETER, OSHA type {or Model M7, MSHA approved): SdBA exchange ratio, aeli-containad
readaut, Includos WS-5 windscrean, nolse axposure caleutalor, mic adapter and CarRYING CAIB. ...\ vr e rrrierrverrncrrsees 735,00
M-7B/4 NOISE DOSIMEYER: 42BA oxchange ratio, 00D type, soll-contairod readout, inclutdes aame ag above 73500
M-BB NOISE DOSIMETER: 3dBA oxchange ralio, ogual energy, SO R1929, seli-containad readous, includos sama as abave......... 735.00
M-2712 NQISE LOOGGING DOSIMETER & CALIBRATOR KIT: contains M-27 dosimeter, CA-128 cakibrator,
WS-5 windscresn, 8mem calibrator adaptar, #59-810 printer cable, AN CAMYING CASB . v v v tiruastirervrerieisnsersonrarrns 1580.00
MICRO-1512 NOISE DOSIMETER & CALIBRATOR KIT; conlalng MICRO-15 dosimeler, CA-128 calibrator,
W3S-5 windscroan, Bmm callbralor adaptor, and CAITYING CHSB. « v e uv i v iieerts s trarnaatesss ottt tiiaissiisinn 1180.00
M-7832 NOISE COSIMETER & CALIBRATOR KIT: contains M-7B dosimeter, CA-32 caltbrator,
' WS-5 windsereen, noiae axposura calculator, Bmm calibrator adapior, And CarnyiNg CASB. .iuv v c it vrnrr s rrrnrenrres 995.00
5M-2712 NOISE LOQGING DOSIMETER & CALIBRATOR KIT: conlaing five M-27 dosimelers, CA-12 calibrator,
fiva W3-5 windscroens 8mm callbrator adopior, #59-818 printer cablo, and 59-851 CAINYING CASE . v vvui v irearerans 7165.00
SMICRO-1512 NQISE DDSIMETER & CALIBRATOR KIT: contains five MICRO-15 dosimeters, CA-12B calibrator,
five WS-5 windsereans, 8mm calibrator adaplor, BES carmying €888 ......o.ciivriirvriianireiss et 5145.00
5M-7B32 NOISE DOSIMETEHS 4 CALIBRATOR KIT: contalns five M-7B dasimeters, CA-32 callhralor
five WS-2 windscreens, five noise exposure chlculalors, 8mm cafibrater adapior, 559 carryIng €888 ..o vy ivviiivuen. - P 3910.00
10M-2712 NOISE LOGRING DOSIMETER & CALIBRATOR KIT: contains ten M-27 dosimelers, CA-12B calibrator, f
ten WS-5 windacreena, 8mm calibrator adaplar, #59-818 printer cable, and 59-852 carmying £as8 ... .....vveervrrivrniverrnrs 136840.04
10MICHO-1512 NOISE DOSIMETER & CALIBRATOR KIT: contalns tan MICRQ-15 dosimators, CA-12B callbratar,
ten WS-5 windscroons, Bmm callbrator adaplor, BE6 COMMYING CABO v« v vy vii i iiiirnenennerrsissitniinnesrsrses e 9900.00
10M-7832 NOISE DOSIMETERS & CALIBRATOR KIT; condalns ten M-78 dosimetars, CA.32 catibrator,
ten WS-5 windscreens, ton noiss exposure calculators, 8mm callbrator adaplor, 968 CAITYING CASB. ...\ v.vvvenviirnrirriars 7465.00
5M15-NL15-12 NOISE COSIMETER/LOGGER & CALIBRATOR KIT: includes tivo MICRO-15 dosimelers, one NL-15 dala logger,
CA-12B calibrator, canvas carrying pouch, inlercennect cables, Bmm cafibralor adapier, WS-5 windscreen,
BN B85 CAIMYING CAEB & .uuysntiessnu st i naesissisinss e ssetinhertiseetanseenrnsisresotsinmresierrtisiiny £840.00
NOTE: The 48 can bo subatitutod In ony of tho M-27 kits at the same prica.
ACCESSORIES FOR THE ABOVE
NL-15 NOISE DATA LOGGER: {for usa with MICRO-15 enly) includes canvas carrying pauch, cable lo MICRO-15 and cable to
[ L3 R PO 645.00
59-847 FIELD HEPLACEAHLE MICROPHONE FOR M-27 or M-28 145.00
58852 EARLQOP . ..ivivn v iretiniivaniiiansrsirinrrenas . 2.00
SOFTWARE FOR MICRO-15 to: (Includes Interconnect Cablas) ............................................................... 195,00
58+518 Radio Shack TAS-80, Model, 1)1,
58-519 |BM Porsonal or Compallble
58-520 Epson HX-20
SOFTWARE FOR MIGRO-15/NL-15 COMBINATION (lor IBM PG or Compatible) Inctudes intercannect €abtas. .. v vy v enriierenres 360.00
SOFTWARE FOR 27 #53-339 (for IBM PC or Compalible) includes intercannect cable. . ...ovocvn i rnnenrs 295.00
SOFTWARE FOR M-28 #59.856 {for IBM PC or Compatible} includas infercarnact cable 295,00
WS-5 WINDSCREEN Package of 5 (for Bmm mMIS) ..vvrevvvereriiiiiaiaiei i ianinnein. 10.00
W52 WINDSCREEN Package of 5 (105 Y3 M. M) v ieiininuesinirt s svin e s tvasertonssrrrarssaresiriitsssseonnionns 16.00
€C58.959 CARRYING CASE with foam inserts and lid pocket (helds up to B M-78's and 1 callbrater). ..., .. 95,00
CC56-968 CARRYING CASE with foam insonts and lid pocket (halds up 1o 10 M-7B's and t cafibvator}. ... .. 155.00
CC58-865 CARRYING CASE with foam Inserts and fid pocket (holds up to 6 MICRO-15's and 1 calibrater) ... 95.00
155.00

CCE8-866 CARAYING CASE with foam Inserts and lid pockat {holds up to 10 MICRO-15's and 1 calibrator) .. ..




CC89-851 CARRYING CASE with foam inserts and ifd pocket (holds § M-27's, 1 Calibraton ... ....oovvvinviiiiiinne cianenres .
CC50-852 CARRYING CASE with foam inserts and lid pockel (holds 10 M-27'5, 1 CalBralor},. ... oviirestnreniernneenarirrnrniins

AUDIOMETER CALIBRATION
215-12 AM AUDIOMETER CALIBRATION KIT; contains 215 mater, CA-12 calibrator, EC-9A coupler,

W-440 walght, catibration chird, 925 Camying CASE. ... v vy uvuusin e e et e e et
215-4512 AWM AUDIOMETER CALIBRATION KIT: contalns 215 mater, OB-45 octave band filler, CA-12B calibrator,

EC-8A earphone couplar, W-440 walghl, AS-1545 calibration stand, calibratien chant, 832 camrying £ase .....coovreiieiriras
AM-100 AUDICMETER CALIBRATION KIT: conlaing 215 maler OB-245 super oclave band fiter,

CA-~158 calibralor, EC-9A earphone coupler, W-440 weight, AS.1545 calibralion stand,

FC-3 lrequency counter, Callbration ehar, 932 Carmying €SB . ..\ .ve s v e e anerrararasrser e irrraristsecaisinis
AM-200 AURIOMETER CALIBRATION KIT: ¢cenlains 215 metor, OB-45 octave band lilter,

CA-15B calibrator, EC-9A coupler, W-44D woigh!, AS-1545 calibration stand, AA-175

audiemeler analyzer, calibration char, 932 CAIMYING SRS ..yt vy it ran ittt st a i m e ans s rrn e
155-14522AM PRECISICN AUDIOMETER CALIBRATION KIT: contalns 155 procision meter with 1 inch mic,

A-63B adaplor, OB-145 filter, CA-22 calibralor, PMC-10 mic cable, EC-9A coupler, W-440 weight,

AS-1550 calibration stand, calibralion chart, 970 carrying case (FC-3 lroquancy counler is oplienal) .........covrivvivavin,
AM-2000 PRECISION AUDIOMETER CALIBRATION KIT: canlains 155 precision malor with 1 inch mig,

A-830 adaptor, OB-145 lilter, CA-22 calibrator. PMC-18 mic cable, EC-3A couplar, W-440 weight,

AS-1550 calibration stand, AA-175 audicmelor analyzer, LT-20 lnearlty

translormer calibration chart, 998 carrying case (Prnlar not ingluded) oo v iniviiis i s e
AA-188AM PAECISION ALIDIOMETRIC ANALYZER KIT: contains AA-188 pracision analyzer, 56-913 preamp, 7023 mic, A58

adapler, 58-929 1" mie adapler, EC-9A couplor, W-440 woight, AS-1550 calibration stand, PMC-10 mic cable,

819 carrying case (CA-22 calibrator 15 opllonal} ... . oore it i e e s eie
AA-188 PRECISION AUDIOMETRIC ANALYZER: (mit, canylng casa, & accassonies ae nod incuded). .. ...oovvivri e e
AA-175 AUDIOMETER ANALYZER {wilh Model 65 POWBE SUPPIY) . v v v vvivr e s nne s rniaitiimiaresersernairiernanns
BA-201 BIO-ACOUSTIC SIMULATOR (for roplacement of biploglical CaUBrations). .. .uvy v ivruisivarriersrvrrieniiernares
BA-201-25 BIO-ACOUSTIC SIMULATOR wiOclave Monitor .....ovvvviianiirnneins et
BA-201 RESPONSE DELAY SIMULATOR to check tho Besserman and Tracor 410N
BA-201.25 RESPONSE DELAY SIMULATOR w/Octave MORIOr ..o vai e nnnisieeraans

ACCESSOQRIES FOR ABOVE

PA-4 PROBE MIC ASSEMBLY (for cochlear implant & haarmg aid avuluahon) —fori85only.....ooo e e
PA-5 PROBE MIC ASSEMBLY (for 215 only) . .
©8-132 1/3 OCTAVE BAND FILTER SEY .
MODEL 685 POWER SUPPLY. . o1t aaiaaii et iamma st s am v tistsismiaata s sssts s taette sttt sttt anisetaasnatiatasrers
FLOPPY DISK COMPUTER PHOGRAM ior A
edit & format data from the Model AA«175 Analyzer w/G8-849 input Catle to THS o
LT-20 LINEARITY THANSFORMER (ses inpul cables needod belaw) for use wiHemols mit motors 0 «vv vy e e rrrinivararicernrens
B0-002 215 INDUL CBBIB. 12 v v an e it e e e e e e i e e e a e
58-817 preclsion input cable . cirene [T
MODEL 120 POWER SUPPLY ltor BDOVD BA 201G, 11111 vvmssssenimman s ers e ———————
58-995 AESPONSE GABLE for BAZO1'S ..o vt rs st ne s s e i s bt s s s b et anas
FC-3 FAEQUENCY COUNTER (wilh PS-124 ling POWEI SUPDIY] oo v v oo v s ahe ta s thime e s s s s tr b ts e tbeten et nass
PS-124 POWER SUPPLY! 12 voll ragulatad, (for use w/FC-3 line operated}.......... e
HA-100 HEARING AID TEST ASSEMBLY (lor use wilh 215F meler} (in-lhe-oor aids) . T .
Includes: QHA-1 2cc coupler wilh ¥ in. sleave adaptor (anly need for 155). .....oovvvrvarennrin et .
18304, ' Inch microphono & cable assambly ,,,.......0v0y-as Vv
58:927 ¥4 inch miCIOphoNg BAABION .. . v cvviv e riiirsaeirerrranerroninairatairessrretrianne cea 10.00
HA-200 HEARING AID TEST ASSEMBLY {for use with 215R meter) [bohind-the-gar nids) ..., . P T TTR TP
Includes: GiHA-2 2e coupler wilh ¥ In. sloava adaptar (onfy neoded for 185} ..., .175.00
183CHA *% Inch microphone & cable assembly...........-..0s 12500
58-527 V2 Inch microphone ndupior ...... 10,00
EC-BA 608 EARPHONE COUPLER. 11ttt iyttt st s e 1ttt et et s e atti s s e sttt ea t s aatnnansaes
W40 WEIGHT ..o vivaiiirse s O
AS-1545 AURIOMETRIC CALISF!AT[D STAND {for us -45) b e e r ey e
AS-1550 AUDIOMETRIC CALIBRATION STAND (far usa with 155 meter), . , N
PMC-10 MICRCPHONE CABLE, 10 #. (for usa with 155 meler). ., ......... TR R T L R LT LT TP
CC50-825 CARRYING CASE with Joam inserts Bnd [t POCKET . .4 v i uuuiraisrerirsinnsiniissereiiineiiiiitinieeriarisinsans
CC58-098 CARAYING CASE with faam insarts and lid pocket holds 155 & AAITS ...t iiiiiii i e e e
CC55-832 CARRYING CASE with foam Inserts and tid pockat for 215 MeIBF KibS .o v v evisereiineeriiis cuneeenanenrsrarirsionees
CC59-070 CARRYING CASE with foam insorts and lid pocket for 155 Matar KES. v v vvuse i eetaaiuriiis e rsnicirrarieseerensnn
CC59-854 CAARYING CASE with foam Inserts and Iid pocket holds AA-188, calibrator and aceessonos. ......o.oiviiveiireereeren

COMMUNITY NOISE MEASURING KITS — TYPE 2
235 VEHICLE NOISE MONITOR: ANSI type S2, A scalo, 50-100 dBA ranga, ihroshold sel-atarm, 339 carrying €ase. ... ....vcoveviis
235-12WM VEHICLE NOISE MONITOR KIT: contalns 235 monitor, CA-12M calibrator, MT-5 window mount

wilhy miic. eable, WS-4 windscroen, 339 CaryiNg CASO 1o vy irasisartirisrs st oiesonenetisasestireserersrnitiesisen.
214+12W COMMUNITY NOISE KIT: contains 214 meter, CA-128 calibialor, WS-3 windscreen,

WM-=1 Windmelar, W/CAITYING COBB L, .. «o vy uuaass st sinsessinnnnaresatesshianstettrosnasonssarsrsrnioisrarisereetnns
215-12W COMMUNITY NOISE KIT: confaing 215 mator, CA-12B calibrator, W5-3 windscreon,

WM=1 Windmelar, W/CHITYIMG GABE v v v v uu e r e on o arre s b nna s oat st s as i s s ra s iasat s sartrearhna
214R-12WT AEMOTE MIC COMMUNITY NOISE KIT; containg 214R ramele mic meter, CA-12B calibralor,

WS-3 windscroen, WM-1 windmater, TP-2 tripod, TMH-1 mic holder, 50 ft. mic cable

{other langihs avallablal, B25 CAIMYING CASBO. .. .0t e et rn v iaars i art e ir s it s e e e ae s sttt a b
215R-12WT REMOTE MIG COMMUNITY NOISE KIT: cortains 215R remote mic moler, CA-128 calibrator,

W5-3 windscroan, YWM-1 windmater, TP-2 tripod, TMH-1 mic holder, 50 fi. mic cable

{olhet langihs avallabla), 825 CAINYING CASE. ..y vttt snasaiee i r trs i ee s r i s aas ettt et s taansrabierrrrres
411L-215R-12WT SOUND LEVEL RECORDER SYSTEM: contains same as above wilh

addition of 4111 Chan Fecorder and AM-BO0, ... . vr i iirariiiiirrme i i re s
411BB-228-12T INTEGRATING SOUND LEVEL CHART AECORDER SYSTEM: contains 41188 recotder,

228 Infagraling meler, CA-128 cabbrator, TP-2 tripod, WS-2 windscreen, 918 Canying ciso ... viiiee i ie i

ACCESSORIES FOR ABOVE

WS-3 WINDSCREEN (105 1 1MEH MNICY v a s et en e e r s v i amns e et r e n s e b e e e r s vt e r s n e s ar e
TP-1 TRIPOD: 20 Inch closod, 55 inch extended . .,

1060.00
1795.00

2686000

320000

3400.00

4815.00

459590
3850.00
1295.00
430.00
780,00
525.00
g75.00

490.00
490.00
88500

45.00

195,00
145,00
40,00
75,00
60.00
20.00
325.00
60.00
310,00

300

85.00
50,00
85.00
55.00
120.00
65.00
155.00
165.00
155.00
155.09

1080,00
1365,00
§75.00
B15.00

1035,00

1175.00
2450.00
2540.00



£ p s s sy e

TP-2 TRIPOD: 10 Inch closed, 5t ineh axtendod . ... s et et a s ir s ra st asssarrrrnesraatansassasrnns
TMH-1 TRIPOD MICROPHONE HOLBER.. .0t vvriiiairerie e ciisivni e PP
MC-25 MICROPHONE CABLE: 25 #, with connoctars (o1 0nd InCh MIC) . ... vv v ouvii it ia sttt s iia it tarrrarirasasasrins
MC-50 MICROPHONE CABLE: 50 K. with connaclors (for on@ INER MG « v v v is e vieiie i i eiieneerenr e s s s sians
MC-75 MICROPRONE CABLE: 75 it, wlih connoclos (for ona inch mic) . .
MCK-10 MICROGPHONE CABLE:; 1D f1, with conneciors {lor % inch mic) , .
MCK-50 MICAROPHONE CABLE: 50 ft. with connectars (for Y2 inch mig)

L o = L | = =

ACCESSORAIES FOR 235-12 WM VEHICLE NOISE MONITOR

MT-5 WINDOW MOUNT with mic beom, connastors and CAII v .. siiueiiis i crre s ieengre i s i e anins
WS-4 WINDSCREEN {fer %5 Inehmis} oo v vonviivuisineninineiniii. .
PS-123 POWER SUPPLY: 12 volt, Ins operated ...........oveneyens

CC58-339 CARRYING CASE with Joam insens and (id packat s
VMCK-50 MICROPHONE CABLE; 50 1. Wil COMMBCIONS .o 10y v uv vt iisinss s imnnston v e s iis s iar st etsssnsrsetsarssissianns

PRINTERS AND ACCESSORIES
5272 PrAtAr — BO COMMIM. L ottt et et e et st e s et s i s it ety
£9-273 Cassalte fbbons «......c.vieniiiriiirniens s v
58:847 MICRO INPUT CABLE to 80 colymn priner |,
55.818 NL-15 INPUT CABLE to 80 column printer. ..
58-842 AA-175 INPUT CARLE 1o B0 column printer .
58-883 AA-180 INPUT CABLE %o 80 column printer .
56-818 M-27 INPUT CABLE to 80 column printer.....

CHART RECORDERS
411L CHAHT RECORDER: line operated, sefeciable chan spaod and sonsitivity, 1 2-old chart pager,

L T T T+
41188 CHART RECORNER: battary operalad, seiactable chan spe sonsitivily, |
chargar, 1 2-fold chart paper, 1 pan, Bnd INPULCABIB. « . 1o v v cunuet s os s g ereren s ian i nrrarerse s raeinnssasrsaserrorios
ACCESSORIES FOR ABOVE
£8001 Z-FOLD PAPER — each (20 moters lang) P

723A26-6 AED PEN... Y
11464-1 BLACK PEN.... T, P N
752820t CARRYING CAS! e e e s e e r e
58-848 RECORDER INPUT CABLE .................................................................
AM-B800 RECORDER MODULE: 1 volt DG output, 500 inaarzod Span .. .ov. v viiiiiicanniae. T P Ve
VIBRATION AND SOUND MEASURING KITS
VA-500B Vibralion Assembly (for uso with 215 MBIerd .. corv v varrs ittt s e s ey
Includns: 508 ACCHIOrOMBIEr.. oo vy vives s e ..385.00
V180 wibration INMBgIator. . . o oiv s s iiice s e s s e cien ..210.00
AC-5 acceleromalar cable . Ceee 45.00
LB o T T 15.00
B-408 vibration ChBM . ..y i e e e e NG
59882 nput cablo. ... vv i v v . vees .. 40,00
VA-S508AP Vibration Asaembly {for use with 180 mler) ... vve it it iar i s aasiaaiaera i a ittt ir s astanes
Includes: 508 occalerometar, . v virviiiires e e ,385.00
V1-00 wiBralion INTIERatr. , v cvusi v iiaun i srms e s s 210.00
AC-5 AcCRlBIOMDION, .1 o v vt iiv it e et et st i b e e e b 45.00
Fos T - T N 15.00
58-407 vlbrallon chan et r e e e NG
58-617 procision INpul Gable .., 0 uvs i e 75.00
215R+15-5068 VIBRATION AND SCUND MEASURING KIT: {OB-45 optianal) contains;
215A romote mic mealer, CA-145 calibrator, VA-S082 vibration assembly, 625 carrying case........ e e r e
166-22-5088F VIBRATION AND PRECISION SOUND MEASURING KIT (OB-145 oplional} contalns:
155 moler wilh % Inch mig, CA-22 calibrator, YA-508BP vibration assembly, 370 carmylng €088 . oo vvvrviirsiiiriiisiinnas

166-13322-5088F VIBRATION AND PRECISION SOUND MEASURING ANALYZER KIT:
containg; 155 meter with % Inch mic, OB-133 1/3 octave band filler, CA-22 callbrator,
VA-508BP vibration assembly, WS-4 witdscrean, B70 COryYING CASE . . ... vviiuvicmavenny rire s errr sttt
PLEASE NOTE: Calibration of the VA-S08 Vibration Systems raquire & 1v RMS 1000H2 signal,
us provided by Model CA-158 and CA-22 Calibrators.

CALIBRATORS
CA-128 SOUND CALIBRATOR! 110dB; 1000H2, battary Oparatod . ....uuuiieis crummsmrroiiiiosioaiainnieriinmsiieri s
CA-12M SOUND CALIBRATOR: 84dB; 1000Hz2, battory operatad .. ...oovvvieriviviiens .
CA-158 SOLUND CALIBRATOR: 11008; 125, 250, 500, 1000, 2000Hz, battery operated ..
CA-22 SOUND CALIBRATOR: precisfion, 110-94dB; 1000-25CHz, ballery oparated...........ouivivianes
CA-32 SOUND CALIBAATOR WITH PRECISION TIMER: for dosimelers, 110d8, 1000Hz, batiery oporated
NOTE: Quaest Colibralars hava a 1-1:8 inch coupfar diameler.
For use with other size miciophones, seo adaptar rings listed below.

ACCESSORIES FOR ABOVE

58-027 CALIBRATOR ADAPTOR lor .50 inch diameler MICTOPRONG ..oy ey m et i s st g e st rre s e raes
58-928 CALIBRATOR ADAFPTOR far .52 inch diamelor microphone | aes
58-920 CALIBRATOR ADAPTOR for 1.0 inch diamater microphone
5£8-366 CALIBRATOR ADAPTOR for 10mm diameter micrephena (for 200's)
58-829 CALIBRATOR ADAPTOR for Bmm diamatar micropheng. ... vvivainiiin

58:528 CALIBRATOR ADAPTOR for .725 diameler micraphong (for 281) ouvave v vriiierrviniieeriinns

812
487

60.00
20,00
65.00
76,00
85.00
60.00
75.00
2000

B0.00
10,00
45.00
95.00
75.00

42500
6.50
65.00
65.00
65.00
85,00
§5.00

109000

73000

1890.00
2875,00

3970.00

185.00
195.00
395.00
345.00
260.00

10.00
10.00
10.00
10.00
10.00
10,00

£
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