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Precision Sound Level Measurement Type 1
Model 155Impulse

Precision Sound J i

Level Meter

Thisr_leler exceeds ANSI Slan- '_'_' I ,,,, '

3are $1.4-1983 Ior Type 1 _- _,q_l_.. i _,i_ _ islrt_menls ano lEO P_.lhlica- " "_

tion g51-1979 for Type I m- _
olJISe reelers. [ features a

aynamtc range from 27 to 149 _,. ",,-._.,.

WhiCh is easier IQ reaa De- 1

; cause el 1he eQul-SOaCe(] Oily- .. --_. 1
ISIOnS • tour welgnllng Scales
-- A. B C and Linear -- atl of

wnlcn can L_eusea n oczave Model OB-145 Model 0B,133 1/3
Dan(3analysis • fa_t anrJ SlOW

-- response* _rov_slons/or tape OctaveBandFilter OctaveBandFilter
(_Qu_l}))) I i andcllartrecordingolallotJt- Conforms to the most stria- Conformslotherequirements

puts*integralpoakholdcnpa- gent roqLtlrements of ANSI of ANSI $1.11-1971 Class III
bility for three operating S1,ll-1971, Classlland IEC and IEC-R225, It plugs into
modes: fasl response maxi- R225. lt ph_gslntolheboqom thebotlomc_fthe155meterlo
mtlm, lECimpLtlSeandOSHA of file Meter to form the lorm the 155-132 1/3 Octave

impact perk hold, It can be Model 155-145 Octave Sand Band Analyzer, The Analyzer
i LJSOdwilhthefiltersdescribed Analyzer shown al loB. The provides thdty-threo select-

at the right for precision moo- Analyzer has ten selectable able hlter ranges from t2.5 Hz
suremont ,'lnd analysis el octave lrequoncyr,311gos, cen- to 20 KHz center frequencies
sound levels m laboxalory, Ior frequencies extend from wdhl/3oclavebandwldth,
industrialnnd commLlnity ap- 31,5 Hz to 16 KHz.
plicat_ons; for audiometer cal-
_brahon and frequency analy-
sis ol audiometric rooms; for
product no_se measurement', "_'_
and lot structural and f'nochan-

ical acoustical analysis.

\,,,
' : / \L

....... ............ I

, IModel 155-145 _, '
Octave BancJ Analyzer " '

Microphones ¢A vailable
70471/2" condenser, random-

pressure , I
7046 1/2" condenser, free- !

.e,d7013 112" condenser, low son- ._..

sitivily, pressure The Meter and Octave Band Filler are evadable in a kbl which a_so

7023 1" condenser, pressure _ _ includes the CA-22 SoLmd Calibrator, II_e WS4 Windscreen and

(A-63B Pro-amp Adaptor _ _ _/ carrylngcase.
needed when using 1" micro- ir [The TP-2 Tr*pod ,_nd microphone cables are optional.) __._phone,) "" ,

For more detailed information ', "
see Brochure 98-109,



Sound Level Measurement .Approvedby*heOEM,noS*o,yandHoa,,Administration (MSHA) for intrinsic safety,

Model 211FS Model 211A
Sound Level Meter* Sound Level Meter*

An adapMblo inslntmonl de- A generalpurposeinstrument
signed primarily for measur- primarily intended for deter-
ing moving vehicle noise, mining OSHA compliance.
giber uses inchJde enforcing Also used for quick, simple
noise statutes, chocking measurement of noise revels
OSHAcompiianco, moasuring in all environments. A scale
producl noise, and general weighting, slow response, go-

Model 215 Sound Model 214 scionlific use. A and C scale 120 dB range, Meals ANSI
Level Meter* SoundLevelMeter weighting, fast and slow re- Standard $1,4-1983, Type 2sponse, 60-120 dS range, andlECg51Type2.

Aprofossionalfull-rangeANSI Provides the same wide dy- Meets ANSI Standard SI,4-
Type2generalpurposameter namicrangeaslhoModo1215 1983, Type 2 and IEC 651

_i_:_1 for virtually all applications wilh A Scale weighting and Typeg.
requiring precise sound pros- last andstow response,Other For moredetailed information seeBrochure98.46,
sure level measurements, weighfingscalesandmedular
Wide dynamic range -- 30- plug-in capabilily have been
140 riB, A, B, C, Linear and omitted to provide a cosl- SoundLevelMeter
External weighting _eleclion. eflectivemeterfornpldicaPons andCalibratorKits
Modular conslruction permits whore 1hose fealures are not Models 211A- 12,
plug-in addition of Oclavo needed.MeetsANSIStandard 211FS-12,214-12,Band Filter or Peak-Hold AI- S1.4-1983,Typegand IEC651
tachment. Meals ANSI Stan- Type 2. 215-12, 215-15
dard $1,4-1983 Type 2 and Four kits each containing a
IEC 651 Type 2. SoundLevelMeter,CA-12 Cali-

For more detailed informalion see Brochure 98-73 brator plus other accessories,
Model 215-15kit contains CA-
15Ca_ibralorand accessories.

Models 208 and 208L Sound Level Meters* All ki_Scomptete with padded

These Iow-cosL accurate carrying case, Mode1211FS-
•-;1. pocgel-size motors are used 12 kil is illus{rated.

for spot checking industrial,
product, community and ve-
hicle noise levels; for insur-

poses, speech level indica- Microphone
riga, and many giber applica- All sound level reelersexcept
tigris, Both measure in the Models2OgandgOgLareavail-
A-weighted slow response ablewghadetachablomioro-
mode.Rangeofthe208isTO- phone lot remote appbca-
120dEA. Rangeoftheg08Lis tions. Model numbers for
50-100dSA. Thoyweighonly rnelors with reme_e micro-

Iourouncesand(itellsilyina phonesir_cludelhelctter.R" _ _

shirtpockeL as Iollows: 215R, 214R,
211FSR, etc. Microphone

For moredetailedinlormation cables up to 75 feet long are
see Brochure 98-136, available,

3



Octave Band Analysis
Impact Noise Measurement
; I

215-4512 Octave Band Analyzer Kit
Many uses and features m,3k_ tllis kil an oLdstanding value. A
precise measuring kit used for g_eral noise ,3nalysis, product

0B-45 Octave PH-35 Peak Hold t_oiseemissions,communlWnoise,audiolnelercalibration,audio-
Band Filter Module met ric b,3ckground noise, and m,3ny other applications Inchldes

the 215 Sound Level Meter, OB-45 Octavo Band Filler. CA-12
Plug-in attacbmenl for Model Plug-in attachment for Model Calibrator, Windscreen ai_d padded carrying case
215 Sound Level Meter. So- g15SoundLevelMeter, Three
lects nine octave hands from modes of peak hold n_easure- For more dotaired inlornlation see Brochure 98-2

31 Hz to 8 KHz. Meets ANSI mont: OSHA impact hotd,lEC 215-3512 Peak Hold Meter Kit
S1.11 Class II, the most pro- impulse hold, and FAST re-

cise ,3rid stringent class for sponse maximum hold, Same ,3s kd descnhed and illustrated above except PH-35
octave fitters. A _ 10 dB button module replaces 02-45 Filler.

permits making me,3sure- For morodetaitedinformationsee Brochure98-41,
merits down to 20 dB.

215.45 Octave Band Analyzer f
Consists of 215 Sound Leve_
Meter and OB-d5 Octave Band
Filter as shown below.

215-35MePeakter Hold -- :;'Consists of 215 Sound Level j
Meter and PH-35 Peak Hold
Modulo,

,.. " 215.345.12 Universal Kit _.J

( This highly versatile kit is essenliaHy ,3 portabIe lab with all Ihe
,3nalysis capabilily ol the 215-4512 kit plus the addit ionalimpulse-
impact measurement c,3pabilily of the Peak Hold ModLde

4



Noise Dosimeters
For Noise Exposure Measurement

, ' )-.) '

uOther kits wilh up to lea MICR O-15 Dosi_lelers bul olnerwtse Itle
................................... same as Ihe MICRO-1512 k_tare also avm_ame

MICRO. 15

Synonymous with excellence _n sound measurement, The

MICRO-15 is a micro-processor-based instrument tiler menders dedicated to virlually all apphcalions: U,$ OSHA Compliance
15 funclionssimullaneously,(SeepageS,)ltprovidesmaxdmum and Hearing Conservation, U,S, DOD 4 dB Exchange Rate,
readout information, exceptional versatility in setting parame- Worldwide Induslrial Noise Programs, and Communily Noise
lers, provides for hard copy pdnlouts, and data Ior histograms Measurement,
and stalistic_l sludy. The high crest factor permits measure-

UL Listed re( intrinsic safety.
_'._"_ meats of great accuracy in exlremoly Impulsive noise

environ-

- menls, Wilh the selectable parameters the MICRO-15 can be Foe more detailed informallon see Brochure 98-163,

Models M-ZB and M.aB

These two dosimeters cover a variety of needs and applications. Bolh are completely auIof_latic, self-contained personal dosimeters
which measure noise exposure in vadabte noise environments, Used for both long term (all day) and short term (brief repr0sentative
sample) exposure measurements. High impulse capabigty -- 30 dE] crest factor.

A slide charl for converting short lerm exposure readings to equivalent decibel levers is furnished wllh each, Both dosimeters are
MSHA-approved for intrinsic safely and meel ANSi S! .25-1978 Type 2 requirements.

°:! Model M. ?B Model M. 7B/4
For OSHA noise exposure mea- A DOD type dosimeter with a 4 dE]A time doubling exchange
surements based on a 5 dBA time ratlo, StandardrangoextondslromaO-125dBA(140dBApoak)
doubhng exchnngeralio. Dynam- wilh an 8-hour criterion level of 54 dB,
ic range extends from SO to 130

dE](A) (140 dBA peak), Thresh- Model M-7
old and 8-hour criteria level sol to

prevailing OSHA requirements AnMSHAtypewitha5dBAlimedoublingexchangoralio Range
or special user needs. Can be extends from 90-120 dBA, 10 dB crest factor capabJtity. Fuji
converted to 4 or 3 dB exchange MSHA approval for use in mines,• r

", .! fatioifneededinthefulure. Read-. " out is an LED 5-digit display, M.TB32 Noise Dosimeter and
Indicales pe¢cent of OSHA altow- Calibre for Kit

able exposurein incrementsof.O1%from.Ol%to999.99%,Worn Contains lhe M-7B Dosimeter, CA-32 Calibralor, 8 mm micro-
in shirt pocket or on belt, or can be mounted on tripod for area phone adaptor, and two spare bageries as shown at left,
study. Rugged, accurate, dependable; long 10g-hour battery life,

The M-7, M-7E] and M-aB Dosimeters are also available in kgs

For more detailed inforrnalion see Brochure 95-102, which have up Io ten dosimeters but are otherwise similar to the

Model M.8B M-7[_32kit.

Equal energy dosimeler based on a 3 dBA time doubling .exchangerabo. SlandardrangeextendsfronlSglo120dBA(140 .
dBA peak), but othor ranges can be accomnludated. Calibrated
to ISO R 1999 for industrial applications,

For more detaded inforrnalion see Brochure 98-130.
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Digital Integrating
Sound Level Measurement

MICRO- 15 Noise Dosimeter Model 228 Integrating Sound Level r-_
A microprocessor-based Meter-- Leq
mulg-hlnction meter sys- A small, hand-held inslrument Ior measuring equivalent sound
tern that measures accu. levels (Leq) in variable noise environments. Ideal for induslrial
raleJy in all noise environ- and commundy applicalions where noise variations are leo
menls, It funclions as a sevoreforuseofastandardmeterorwherolongtermequivalent
noise dosimeter Ihat simul- readings aredesire(f, Covers a
taneously monitors two 90 dB(A) range in six select-
noise doses with variable able 40 dB range bands, So-
thresholds, criterion levels, leclabtemeasuringperiods ex-
exchange tales, ranges, tend from two seconds Io 16
overload levels and fro- minutes. Automatic reseland
quoncy weightings 1hatare reslarl permd continuous men-
selected by the user. The stJrement, Meets ANSI slan-
MICRO-15 compules the dard $1.4-1983, Type 2. and
integrated sound level, IEC651Type2,
time-weighted average, 3
dS dose, equivalent sound " Mode1227

level, sound exposure level, L Integrating Soundsound level, peak sound
level, and maximum slow Level Meter--
sound level. In addition OSHA- S dBA
Ihree timing functions --
run time, pause time and Same as Model 228 exceptmeasures on a 5 dBA ex-overload time -- are pro-
vided. Valuesofeach func- change role (time doubting in
lion are digitally displayed accordance will] OSHA cri-
merely by pushing the ap- teria,
propriate button, Hard Both integraling sound level
copyprintoulsanddatafor meters can he used with a
statislical analysis avail- chart recorder to obtain
able, ...... TIME-HISTORY plots el the I" ]

For more detailed information seepage 7 and Brochure 98-163. noise profile. The system canbe set =o record industrial
noise over a fud or partial

Kit Models 228.12 and 227.12 work shig and can also be

Each kit contains a model228 or 227 Integrating Sound Level usedfor comnlunity noisere-
Meter, CA-12 Calibrator. WS*2Windscreenand Carrying Case cording overa 24-hour day
(TP-2 Tripod is optional.) For morodetailedinformation

see Brochure 98-71.

Kit Models
411BB-228-12T and 411L.228.12T
411BB.227.12T and 411L.227-12T

Each Kitconlainsa Modeld 11 BBor 411L Chart Recorder,228 or
227 Integrating Sound Level Meter, CA-12 Calibrator, WS-2
Windscreen, TP-2 Tripod and Carrying Case,
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Audiometer Calibration .0for to Bulletin 98-97 for a completedescription of these systems.

Quest audiometer cafibraUon systems range from the sophisti-
cated clinical, exhauslive microprocessor-controlled syslem to
the simple meter systemwhich replaces biological calibration,

Model AM.3000 System
This system, illustrated below, is the top ofthe clinical line for
sophisticated, precision, microprocessor-controlled analysis. It
isa complete and fully portable systemfor exhaustive calibration
of all audiometers. It measuresdecibel level,attenuator lineabty.
frequency, total harmonic distortion, pu/se width, rise time, fall
time, and overshoot.., and provides hard copy printouts el the
results. Electrical continuity checks down to -10dB can be made
on the audiometer. Beth"brainstem click" amplitude and audio-

: metric room background noise can be measured. The system
consists of the 155 PrecisionSound Level Meter, OS-145 Octave

: Band Fitter, CA-22 SoundCalibralor, AA-175 Audiometer Anal- .......
yzer, 6470 Printer. LT-20Linearity Transformer and the neces- Model AM-200 System

, sary microphones, couprer,weight, stand, cableand chart. Acomplete, versatiloand fully portabJesystem for theexhaustive
calibration of all audiometers It measuresdecibe_ levels, altenu-
alor tinearity, Irequency, harmonic distortion, pulse width, rise
time, fall times, overshoot and audiometric room background
noise. The system, atupper right, includes the215 Sound Level
Meter, OB-45 Octave Band Filter, CA-15B five-frequency Carl-
brator, AA-175 Audiometer Analyzer, AB-1545 Calibration Stand,
and the necessary earphone coupler, weight and calibration
chart. The calibration assembly isshown mounted inthe Calibra-
tion Stand in the photograph at upper left.

Model AM- 100 System
Similar to the AM-2OOexcept for making pulse tone measure-
ments. The OB-245 Super Octave Band Filter and FC-3 Fre-
quency Counter are used in place of the AA-175 Analyzer and
OS-45 Filter as a costsaving measure,

Model 215.4512 AM System
i,i Similar to theAM-l Ogbut signif icanlly lower in cost, Jncludes lhe

!,_,_ slandard Octave Band Filler instead of the
Super Filter and the

CA-12 singM Irequency Calibrator instead of the CA-15 five-
,, frequency Calibrator, Harmonic distortion measurements begin

with the third harmonic. FC-3 Frequency Counter is optionali

Model AM.2000 System Model 215.12AM System
, Same as the AM-300OSystem except that the 8470 Printer and A basic system that replaces biological calibration el audiome-
; LT-20 Linearity Transformer are omitted, ters. Provides quick, accurate calibration checks o1 audiometer

: Model 155.14522 AM System decibel level. DesignedIor those applications where simplicdyand economy are major considerations.
' Same as theAM-2000 System except that theAA-t 75 Audiome-

ter Analyzer is omitted, Harmonic distortion can be measured Bie.icoustic Simulators
; only from the3rd harmonicand higher. Two units, both el which provide a dependable alternative to
' ' calibrating audiometers biologically. The Model BA-201 is a high

: " ....... ............ performance instrument for making the deny biological cheek of

AA- 1 75 __ audiometers; the BA-201-25 _._L._is thesame as the BA-2Ol but in

Audiometer ; ' ' addition contin-

Analyzer uouslymeasures _'mll_, "_room background
A microprocessor-con- " i noise in live octave
trolled analyzer that veri- bar_ds.Bolh are used
lies audiomBter caJibration withman_aL auloma-

L_ and performance. Calcu- tio,andmicroproces-
lates decibel level, Jine!lP soraudiometers and
gy,harmonicdJstortionJre- i : wi{h standard e0r-
quency, overshoot, riseand ' phones, wgh or with-
falltimes, and pulsewidtb_ _ ......... i: , ..... out Audiocups,
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Community Noise Measurement

Model 235-12WM
Vehicle Noise Monitor 211A- 12W Kit for

Thisspecializeddual-purposesound 214R-12WT Kit Vehicle Exhaust Noise
measuring syslem is used both for in- This kil is intended for ou[door applicalions 211FS- 12W Kit for
car monitoring of pass'by vehicles and whichrequirenremotemicrophoneandlripod Vehicle Stationary and
for stationary vehicle noise lasting, system. Primary applications are measuremenl Drive.by Noise
The systenl consists of a dig;lal read- ofdriva-byvehiclenoiseandlawenforcement 214.12Wand215-12W
out manlier and an adjustable window- The k0 contains file 214R Sound Level Meter Kits for Community and
mounledmicrophoneandcableassem- with rOmOle microphone, CA-12 Ca0braIor, General Purpose Noisebly. The monitor is _eadable both in windscreen, windmeter, tripod, microphone
direct sunlight and in complete dark- cable, and padded carrying case, Kits also Each kitcontainsaSoundLevelMo_er,
ness, llcoversa sound rangeof 50to available wiPl 215R, 211FSR, and 211AR CA-12 Calibralor, windscreen, wind-

100 dBA, molars, meter and padded carrying case.

Chart Recorders Systems C

Model 411L ',!Ir__'i_':i_'z:___ _' "" i:_ Recording Accessories

A small portable AC- i 59001 Z-laid Paper* 723A20-0 Rod Pen • 7528201 Carrying Case
powered recorder L ° Spare Baltery = Baltery Charger* RM-80O Recording Module •

thalcan be used with i;, } RA-100MVRecordetAdaptor

all Quasi sound level il

po m°noo,rooordo,!: imeasurement levels.

Features m_fltiple !_t _
span inpLd ranges ! --
IromlMVthroughlO _ .... ;_ _X2i_ ....... /"
volts and a variable abgnuator to 100 VDC. The drive has ten

speeds from 0.5 cm/hour to 10 cm/minuto, Utilizes a disposable _[_ i

pen cadridgo and 4-inch wide cbart paper roll,

Model 411BB
Identical to the Model d 11L excepl it operates on rechargeable
batteries and can be used in the field where AC is not available,

Model 411BB.228.12T Equivalent
Sound Level Recorder System

For making chart recordings of equivaJont sound levels (Led)
using Ihe 928 meier. Also includes 411BB Recorder, CA-12 Carl-
brator, TP-2 Tripod, WS-2 WJndscreen and carrying case.

Model 41 IL-21 _R- 12 WT

Sound Level Recorder System _,_
For making chart recordings of sound levels using the 215R
meier. Also includes 411L Rncorder, CA-12 Calibralor, WS-5 TherecorderscanbeusedwithallQuestsoundlevelmetersfor
Windscreen, TP-2 Tripod. necessary accessories, and carrying making permanent records of soLtnd level measurements,
case. For more detailed informaS(Jn see Brochure 98-72,



Vibration Measurement morodo  ,o.,.fo ..on ooB.o0,,. o9 -145

_. Quest vibration measurement syslems are used in engineering VI-90 Vibration Integrator
, and research, noise control machinery acceplance tosls, quagty Thls electronic modute converts the accelerometer signal into

control, preventive maintenance, and insurabilgy tests• values of tile three vibration components -- acceleration, ve_oc-
Twosyslems are offered, One usestheVA-508BAssemblywith ily and displacement. The specific
the 215R Sound Level Meter as the readout. The other uses 1he vatuetoberoadissoleetedbymeansot
VA-508BPAssemblywiththe155PrecisionSoundLevetMeteras the 3-positiml slide SWilch The vI-eo
the readout, utigzes the fates1integrated circuit tecb-

.... nology. It is powered by ag-volt battery
and housed in a rugged aluminum
housing

508
'\ Accelerometer

This unit senses thevibra-
lion that is converted into
values of the three com-

I :' ,;,P°nenls of vibration___--

acceleration, velocity and disp_ace-
I meat -- by the Vibralion Integrator

i : and the Sound Level Meter,59.72 Probe
This probe is screwed into Ihe Acceleromeler. in practice the

', pointed end is pressed against the vibrating subject to Iransfer
the vibragon sensalions to Iho Accelerometer,

( _" 58.406_ 58-407 Vibration Chart
These cbarI5 are us_3dto convert the sound lev0l meter readings
to vibration Lmits. The vibration units used are as follows: accel-

eration: g's rms; velocity: meterssecond ires; displacemenl:

i [_leters l_3S.

155-22-508BP
%" Vibration Measurement System Kit

....... -'- 1'*'. Precision Sound Level Meter witb 1/g-inch microphone, a CA-22_-_ "1 Illustrated below, Contains the VA-5ObBP Assembly plus a 155

................ ........ Calibralor. 58-817 Input Cable, and a 58-407 Vibration Chart in a
59-970 carrying case, The OB-133 Filter is oplienal,

VA.5OSB VA-508BP
Assembly Assembly

(Shown with 215R.45 (Shown with 155-133 215R-15.508B
• Octave Band Analyzer) I/3 Octave Sand Analyzer) Vibration Measurement System Kit

Model Model Contains the VA-5ObS Assembly plus a 215R Sound Level Meter,
No. Unit No. Unit a CA-15B Calibrator, 59-982 In put Cable, and a 58-40g Vibration

VI-90 Vibration Inlegralor VI-90 Vibration IntogralOr Chart in a 59-925 carrying case,
508 AccoleromOler 508 Accelerometer
59-72 Prot_e 59-72 Probe
AC-5 Accelerometer Cable AC-5 Accelerometer Cable
58-406 Vibration Chart 58-407 Vibralion Chart
59-982 215R Meter Inpul Cable 58-/]1, 155 Precision Meter

lnpul Cable

The VA-5OgS Assembly uses The VA-508B Assembly uses
the 215R Sound Level Meter the155PrecislenSoundLevel
as lhe readout. The OB-45 Melerasthereadout. Bolhthe
Oclave Band Filter can be OB-145 Octave Band Filler
plugged into the meier as and the OB-133 1/3 Octave
shown for oclave band anal- Band Filler can be plugged
ysis. into the meter as shown for

octave band and 1/3 eclave

band analysis.
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Calibration

bralo_s ale porlable units

labor_lory and in [he field, _ !'_'

oIStandards Coupler

phone, Adaptors

phones are avail-

Models CA- 12
and CA- 12M

Model CA .22
The CA-12 is a general pur-

TheCA-22isthemostprecise pose calibrator (I000 Hz at
of the calibralors with four 110 riB) glal is primarily used
selec{ablooutputs:110,94dB; for on-the-spot checking of

'_ 1000,250Hz. I1can be usedas sound level meters and other
alaboratoryslandardforcali- sound measuring instru-
bralingprecisiontypelinstru- meats. The CA-12M is the
rnents as well as general put- sameas the CA-12 axcepl that
pose sound level meters and it produces a 94 dB sound
other instruments with micro- level,
phone inpuIs.

_ J

Model CA. 15B Model CA.32

Microphone Adaptors The CA-15B isa five-lrequen- The CA-32 has a buig-in pre-
cy calibrator (125, 250, 500, cision timer which limits the

Six sizes; 1", 0.72", 0.52*',g,5", 10 mm and 8 mm, 1000 and 2000 Hz at 1tO riB) duration of the signal to pro-
intended for checking sound cisoly 32 seconds at 1000 Hz,
measuring instruments in 1tO dB. The CA-32 is de-
caseswhere a more thorough signed primarily for field cali-
caflbrationisconsideredneces- bration of noise dosimeters
sary, It isparticu[ady useful in where calibra{ion isa {unction
checking the scare weighting of sound level and time. The
of sound level me{ors and in calibratorisalso usedtoverify
determining filter skirt accu- the accuracy el other sound
racy of octave band filter sets, measuring instruments,

,..j
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Accessories

Power Supplies I i Tripods

'_ operation of meters inches exlonded
PS-65 -- For use with AA-175 TP-2 -- 10 inches closed; 51

Analyzer inches extended
PS-120 -- For use with BA- TMH-1 -- Tripod Mic Holder

l 201 and BA-201-25 Big-
Acoustic Simulators

L PS-124 -- For use with FC-3Frequency Counler
PS-123 -- For use with 235

Vehicle Noise Monitor

Windscreens . ,, _, _ '\ PrintersWS-2 -- for 1/2" dosimeter _m_B_"
mics Quasi instruments can be

WS-3 -- for 1" mics _,i_ O /_ used with the Digilec Model
WS-4 --for 1/2" mics 6470 Printer and olher com-
WS-5 -- for 8 mm mics parabJe printers.
WM-1 -- WIndmeter

Precision Microphone Cables Cables
Response Cable lot

{PMC-15 and PMC-50) Mastoid Cable (MC,SM) BA-201 and BA-201-25 Simulators

_'-'- _-----._q_:_" r'="=-'_---_ .-,='=_J .=l_j,,_ _.-'7_;._.
Precision Input Cable 5B-817 Microphone Cables (MCK-10 and MCK-5O) Input Cable for LT-20 Transformer

Precision Mastoid C,lblo {PMC.5M) AC-5 Acceloromelor (_able -''"Q

Microphone and Cable '_ Inpul Cable

,o,M,C,O.,,,o.motor

Input Cable 50.982 for 215R Meter
Microphone and Cable for 8A-201-25 Slmutalor _,._E_ for AA-175 Analyzer

Audiometer Calibration Accessories

Model FC.3 EC.9A Coupler and LT.20 Linearity BC.4 Bone Coupler
Frequency Counter W.440 Weight Transformer Forbonevibratorcalibralion;
A simple, easy to use fro- Audiometdc6CCceuptersimi- Usedwilhedherrnetersyslem measuresrelativerorces. Sim-
quency counter intended for lar to the NBS, typogA for col- to increase signal level by 25 dar to an Artificial Mastoid for
use in and around the audio ibration of all audiometers, dB. Permits audiometer line- Ihe re*ative measurement of
range. Complete wgh 6-foot The W-44g Weight provides ardycheckdownto-10dB, boneoscillatorvihratoryforce.

power cord and line conver tar Iho necesary 450 gram force QHA.2andQHA.1
that plugs into wall oudot. Io the audiomeler earphon0, Couplers

l_ ! [ 2cc Couplers for impedance

or hearing aid calibration.

Sleeve adap_or included to fit

i! _ _!_ 1/2-inch microphones only.

Spocily for which micro*
phone. QHA-2 is for behind-
the-ear aids. QHA-I is lot in-

' ' ;tl! t the-ear aids.

For moroinformation on theseaccessories 500 Brochure



Model 261 Sound Level
DetectorController

A 5otlnd-;tcljvalPd illstrLImet_l Ih;ll IllU[lllc}l_ rlolSt! levuls ;HId

_CIil_lOSwalninE] IlgtltS,;ll;Irm b_lls_tnd L_tll<!r 51(]/I;fld(!VlC* S C;lrl

;lisa be USE_d to _lCOllSljC_tfly till rl On or o{I _$rly duvlce thai i I!qtHI t_S
Lip tO I 0 _Inlp5 <111d300 v()llS Usc!_ lot rllOllll()lll]_i llOl_i _ill i lldtlH-

tl ial wo r kphlces, hospital _l/Id '_c h [)(Jl _If f![is, llldlJt_IlJ_lJ equllHn_ nl

mid plOCeSSO5 _lllywlIor O ;1111hCf t!;l_(? III llOI5_! at)OVa! _1_;[)t_(!l-
hod IP.v(_l Shl)t_d I)o dl!htCl<!d

Cove, IS ;I rail(j{! I)olw_!_tl 5_ afll_ I 10 [_B with s(!Jectable A ;Irld C

5c[lJ() ItoL]tl(}liCy WL:l_}Jllirlg5 ;llld pfO_larllr11_lhl_! fO_lCh()fl IHII(!
Operates oil 120 2.10V, 50 60 Idz Wing h_ 3 poulld_ 11 .1K!II I tl x 7
x 3 inches (260 x 180 x 80 toni)

UnJl i¢lcIt_de5 IIIiCrOphorliJ _tlld 36qiltlt C;ibh!

Li_{l_O_ sign is OptlL}llfll F{)r mort! d(21;Llll!d 4tlll)lMl_lI_Oll S(?i! [_ll}-
chute 98.176
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Model 155
Precision

Type 1
Sound Level

Meter
0

Model 0B-145
Octave Band

Filter
II •

IGdD

._+ Model 0B-133
1/3 Octave Band

Filter



The Model 155 Impulse PrecisionSound Lave|Meter wilh the plug-in Mode[ OI]-145 Octave Band ThL_meler'_and lihc.rsam
Filler forms the Model 155-145Octave Band ;wailable in kit_ whichaM)
Analyzer and with ll)e plu_-In Model OB-133 1/3
Octave Band F let forms1 le Mode 155-133 1/3 inc:lude the CA-22 $mm(I
Octave Band Analyzer. Ca[ihralor. Ihe W5.1

]]olh analyzersare used for precision Winds(re(.n and carryin_
measuremenl and analysisof sound levels in (:.isis.iTh_'TP-2Tripod and
laboratory |nduslr|al communftyand aut(iOll_elrfc ini¢:f(_ll[l()n_C;ll)lesare
applications.The Model 155-133Isespecially useful opfion._l )
in provldtn_ detailed data In structuralacoustic and
vibrational analyds. .The t_5 Meier exce_ds ANSI Slant(art($1.4-19_3

for Type I instrumenlsand IEC Publication 651-1979for Type I Impulse metern. It features a dynamic
range Irom 27to 140dB ma 30d0 linearized scale
wl)lrh isea_|er 1oread becauseat Ihe equi-spaced
dlvls[o,s • |our wel/_htln8 scalel _ A U, C and
Linear _ all of t_h]dl ran be usedIn oclave band Threl! o _ti_)clalh.dt-hlch pr(!('isiculcnndensl!r [nicrophonc_sare

us(.( with flit. 155 Sour1(I.eve Meier. A one-|no 1first:is|on con-i analys[i • fastand slowr_sponse• provMom |or
la )e ant( cbarI t/scott(IllB o| all 0utpuls • inteBral d(!ns_r nlicr_lphon[, i_ann availahl(_whirh permitsmeasLJrill_s_und

i ileak bold capabllll)" for three offer.:lt|n_ mat(as: fasl I_vel_ i, ihe lower ran_. I_rilll;llily liar ._udiomt_tr_cm_.aH_em_.nlsi responsl_maximum IEC I&npulseand OSHA impact Tyl_icill respc_nse_(if Ihe rnlcrolfll_)n(_sart! shown in the curves helow.
peak.be d. ¸ •

_a

5 SlandardforlECandANSL _ I II ,IH

al I I I I I11111111_1111H _1
I I(lll I ttIHII I _ 'I

-sI IIIIHI'N:2 fIllHa I Ill[ll_,l ( IIllllks l

_(_" _ Modal 7047 Half-Inch Pressure, 50 mV/P a "
I ] _ I II] ] _ I I II111 I I I I i

Illlll i

,. sIa,,?_i_lirl,_s,....,j ....
°' I I[[[UI I i__.., ,,, ,-5 ! ". ;

,o, IIIIU I IIil1111 I IIII ::
,o I[1[_oI [[[[[IH. Jill[ I,.,

: "" i i i I II] I I I I i iiii I I I I
I I Mode17013Half-lnch, Pressure, lSmV/Pa[ IIII

• Su oested for High Sound Level and Impact Noise up to 150dB:

o. I IIIIIH I III11111 I I I IIIIJ.L-_.

.... ii I'"IHI ' IIIIIHI I ]IIIIIH '
.eO..,.SF,'o,.o.,o'_.ot(,e_o.,.t(°.o.III IIIIU I IIII I1111111

equb'emenls of ANSI $1.11-1971Class11ant( IEC,,.S-,,°°.t,oO_-,,_F,Ie,,.o0I.bo I I III1_!_I IIII , I0,
tequlteme_ts of ANSI $1,11-1971Cla_sIII and Frusta.racy(H_IIEC-R225-1%6.

Tbe 155+'/4SAnalyzer ha_ I_n sefeclab_eoclaw

315Hz ol6kH_ T _e155133 Analyzer bas 33 I--FH-IIII I I ,........,,,H_ ' I ' '"'selectable|requen¢y _anges1/3 octaveband In I [ Suggested forAudiomatricCa]Jbratlon. 1111wit(Ih. Cenierfrequenclesextelldfrom12.5Hzto20 _J_H, _ _ _ _tH , _ _ _J J

kddll onalfe_u,esof theAn,tyzersin_ludea II IIII , Jfrequency rant_eof 10 Hz to 25 kHz, a prechion

con:densermIcropbonewilh2OOvoltpolarization, a I I lllllJ II lJJll J _._-_l(lue RMS delector w|lh a crest factor up to 2$dB,

capablli yiorusewi,h retools micraphoneand up [ II ,_o K ,OK ]o 100 [ee of cable and III]hlwe]ghl conslrucdon
each Analyzer (Meter and Filler) we _hs on y34 _r,,q..ncy{H_I
OUI)CL=5,





Accessories EGectofElectrostaticFlelds_NegHgilde aslong asprolecfion grid

Model AS-155gCaliBration _land -- for moundng micl ophone, iskept on microphone.coupler, earphone aild weight when calibrating audiometers, gaRedes=Two 9-rob batteries NEDA 1604A_ Alkaline will pro-
ModelTP-2Tripod-- for mounlingand posilioninglbelgSMeter, vide approximalely 25 hours of continuous operation (15 hours

wilh optional OO-145Octave Band Filler) as2S°C,155-145Analyzer and 155-133 Analyzer.

Microphone Adaplers -- Type 5g-928 for 1/2-inch microphone, Tripod Mount= Threaded inserl on back of meier accepls a slan-
Typ_ 58-929 for 1-inch microphonm dard 1/4-20 tripod mounting screw.
Model WS-4 Windscreen. Size=3.7 x 12.1 x 2.0 inches [94 x 307 x 51mm) including micro-

Model EC-9A Coupler and Weight -- audiometric 6ccearphone pbone height and knohs,
coupler similar Io _gS, Type 9A for calibrating manual anc/aulo- Weighl= Approximately 26 oz. (740g) lncludBlg batleries.
marie audiomelors. Conslrucllon; Solidslaminle_raled circuiffy ina rugged housing.
Model CA-22 Calibralor-- a dual-frequency, dual-am _lilude cal-
ibrator for caltbraBng precision lypel aswell asgel]oral purpose MODEL OB-145 OCTAVE BAND FILTER

• type 2 sound level reelers. It generales four seleclahie reference' oulputs: al 250and 1000Hz, each at94 and 110dB.The calibrator Standards=Meets ANSi S1.11-1971ClassII. Typeg, from 31.5FIz Io
usesa single 9-veil Iransislor baPery. 16KHz; meets lEG R22S-1996.

Cenler Fre uencles:Tenfrecuencies:31.5Hz.g3klz,125Hz,250Hz,
S001-1z,1K_z, 2KFIz,4KHz, 8_'Hz, 16KHz.oeCifications

DEL 155 SOUND LEVEL METER PassBandUniformity=Wilhin ± 0.5¢10.

Range_ Meter Only=27-140d6 Peak to Valley Ripple: ldB MAX.
will=Oclave Band Filter: 7-140d0, Seeparle 3. FiBerSkirlAtlenuaGont

Standards=ExceedsANSi S1.4-1903lype I and lEG651-1979type I gand edge frequencies (.797 fc and .1414fe)-- 3dB -+1d6
impulse. One eel;we from fc .sfc and 2 fc -- 20dB± 2dg

Two oclaves from fc (.25 fc and 4 fc) -- 44dg ± 3dgMicrophones= High quaIBy half-inch condenser or opdonal one-

inch condenser nlicropbone. Input Characleris6cs= !rom 155Sound Level Meter) Oto 4 VoltsModel 7946.1/211Freefield microphone. 50 mv/Pa RMS (MAX). tnpul impedance is90K in serieswit 1IgMFD.
Model 7047.1/2,, Pressuremicrophone. SOnw/Pa
Model 7013,1/2 Pressuremicrophone. 16 mv/Pa Output Characledsdcs=(To 155 Sound LevelMotor) 6 to 4 Volts
Model 7023,1' Pressuremicropbone, 56 nw/Pa RMS MAX. Out )ut in] _edance iseffectively lessthan 1 ohm if¢rvnga oadres=sanceo 1Kohmorgreaer.

Preamp."Removable input impedance is l_reater lhan IG obm in
parallel wit i 2 pf. Preampwl drive up to 100 feet of cable. Insert/on Loss:-0.1dg -+g.3dBal center frequency,
Polarization Voltage=Regulated 200VDC ± 2'X,. -20dB Gain Sw6ch Accuracy: Gain bOOSlis20dg -+O.2dB.

Meter Inpul/ Input impedance isI _egohm in parallel w0h 100 Power Sonree= No inlernal power source, gallery voltage ispf. Maximum sinusoidal input voltage is 10VRMS. ohlained from dm _6,45Vsupplied in lhe Model 155Ibrougb Ibo ( _i}
ACOulputtl.0VRMSbehind3.2Kohmsat3OdGmelerdefleclion, S-Binconnector,
(4V RMSMax.) Size=3.7 x 3,6 x 2.0incbes. (94x 91 x 51mm) including knob.

gC Oulpuh ÷0.75V DC behind 3.2Kohms al 30d6 _eter defec- WeiRlttt Approximately 9 oz. (255g).lion, (Approx. +1.1V DCMax.) Each0.25 volt cBange represents
10dg, Construction=Solid stateinlegraled circuilry in arugged housing.

Oeleclorl True RMS, MODEL OB-133 1/3 OCTAVE BAND FILTER

crest Fooler= 15 25dB al +5dB or lessmeier de(lecdon. S 1Sd6 glandard_;Meets ANSi g1,11-1_71,ClassIll and I_CR22S-196g.m n mum al +30d0 or ossmeter de ect on.
Center Frequencies:Thirty-lhree: 12.5Hz Bandt_11),tgHz, 20FIz,

Overload Indication= Checks all poinls where overloads nlay 2SIIz. 31,SHz. 40Hz, 50Hz, 63 Iz. 80Hz. 100FIz,125Hz. 160Hz,
occur; displaysoverload via LED. 200Hz.2SOHz.315Hz,400Hz.SOOFIz,630Hz.OOOHz.1KHz,1.25KHz,
Frequency BanBe=4FIz(-3dB) to 27KHz (-3dg) on linear. 1,GKNz, 2KHz, 2.5KHz. 3,15Y,Hz. 4KHz. 5KFJz.6,3KHz, 8KFIz.

10KHz, 12.5KHz. 16KHz,20KFIz (Band#43).Frequency Welgi|lin 0 Networks= A. B, C and Linear. Og-145
Oclavo Band Filter isoptional and canhe usedin con unction will] Pass-Band(Jnffomlfy= -+0.Sd0.

e thor A, g, C or L nearweig _1ng. Peak to Valley Rippler -+0.5d6.
Meier Movement: Linearized 30dg span.rul_gedized high-torque
taut-hand movement front zero adjust. FillerSkffl Allenuallon:

,707f & 1.41 fc -- 25dBalton.
Meier Response=SLOW, FAST,FASTMAX.. iMPULSE,and PEAK .5 fc _ 2 fc -- 4SdBallen,
HOLD. .25{c & 4lc -- 68dB allen,
Accnracyt ±0.5dg al 25°C; ±1.0dB over -10°C to +S0°C, Insetlion Los_=O.0dB-+0,Sdgat fc,

Temperature Range: Operation: -1O°C to +50°C. glorage (less -2ODDGain Switch Accuracy=Gait] boost is20dlt 2 0.2dB.balleries): _20°C Io +60°C.
Operaling Humidity: 0 Io 95% ReJaBveHumid6y, PowerSource: Powered by 155Sound Level Meter

Slze=3.7 x 3,6 x 2.0 inches (94x 91 x 51mm) indudlnl_ knob.
l:fiecl°fMagnellcfleldslAmagnelicfield°f1Oersled(OOA/m)al g ii= Appr imaloly 9 oz.00Hz produces a maximum reading of 40dg on Linear weighling. Wei I ox (255g).

((((QUEST))))01owooB,oB,on,trootRaprusenle,byOconomowoc, Wl 53006
Telephone(414) fi67-9157
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Noise Dosimetry and Data Logging
Community and Airport Noise = Industrial Noise

• Functionsasa personalnoisedosimeter,noise
surveyinstrument,eventsmonitor,and
integratingmeter.

• A multi.functioninstrumentwithdirectreading
displayandoutputtoprintersandcomputers.

• As a Community and Airport Monitor it •
accumulates
Integratedday-nightaveragesandexposure(Ldn),
Data for upto 16 separateevents(measuring
periods),
lO-secondor1-minutehistogramsofLeq,peaks
and maximum levels.
ldB statisticaldistribution,
All exceedsncelevsls(Ln) from L1 to LIO0.

• As an IndustrialNoiseMonitorit functionsas
Personalnoisedosimeterwithselectable
exchangerates,criterionlevelsandthresholds,
Survey instrumentwhich esti.
mates noiseexposurefrom short
term samples,
Area monitorwhich logstime
history,statisticaldistributions
and excsedanoelevels,

• Sturdywater-and dust-resistantaluminum
case,., clippedonbeltor mountedon tripod,

• Field-replaceablemicrophone,

'_._ eQ Listedfor intrinsicsafety,



Description
The M-28 DosimeterIs a
microprocessor.basedmuJfl.funcflon
meter and data logging system.

With ils versatilityit is an ideal instru.
merit for many applications.These In-
clude general industrialnoisemess.
uremenl as wellas communityand
airport noise monitoring. User-
settabilityof measuringparameters
adapts the unitto the specific needs.
The M-28 displaysEquivalenl Sound
Level (Leq), Dose,Sound Exposure
Level (SEL), PeakLevel, Maximum
Level. Run Time, and Real or
Elapsed Time for overall summary
and up to 16 separate events. It also
displays Sound Level, PauseTime,
Upper Limit (U,L,)Time, Calibration
Level, and a Code of internal
switches, Displayindicates 0.hour
baltery fife, Runand Pausemode.
Overload, and reading in percent or
decibels.

The M-2g can beconnected directly
to serial or parallelprinters end to
computers. The printoutcontainsa
heading, a summary, events, 1 to 3

histograms of Inlegratedaverage User.satiableswitchesselect A or C Design Conceptslevel and peak and/or maximum frequencyweighting,range (35 to :i '
levels for 10-secondor 1-mlnutein. 120dB or 50 to 140dB), upper limit, and Features
crements statlslicaldistributions,and Slow or Fasl response,criterionlevel, The design objectiveswere Io pro-exceedance revels.Printoutcan be exchange rate, threshold,day.night
edited during printingfor a compact operation(10dB added betweeen vide maximum readout information,
or extensive report. Raw datamay be 2200 and 0700), 12- or 24-hour clock, maximum versatilityand permanenl
dumped to a computer. 10.second or 1.minute histogram, hard copy printouts,The M-20possesses exceptionallylong battery

peaks and/or maximum histograms, life, long data storage, and built.in
serial or parallelprinter,text or protectionagainst accidental loss el
graphical printout, line feeds and car- accumulated data. The high pulse
Nage return, and baud rate, range permits measurementsof
With the selectableparameters the exceptional accuracyin extremely
M-20 can be dedicated to measuring impulsive noise environments,
Community Noise... Airport Noise,,. A true RMS detectorand true Inte-
3d_ tndust_ialNoise... U,S. OSHA grater (this is not a flmltedsample
Industrial Noise... and U.S. Depart- dale system)provide accurateresults.
ment of Defense Noise. All data and time historiesare printed
Small size, ruggedness, long battery out. Measuring up to sixteensepa-
life and long unattendeddata accu. rate events is a major featureallow-
mulation (see chartbelow) add up to ing quick sample surveys.A CODE
a veryeffective highperformance key fats the user check parameter
instrument, settingswithout removing the rear

DATALogggigCAPACITY- HOUHS cover,

Lo,.,,df,.=Lo,,Po,ko,d Construction
or_ Level MaxLevels The M.28 has a rugged aluminum

ModeLeq 10 6.6

1 housingwJlh a dust- and water-
mlnulo 120 60 40 resistent coverseal, The microphone

10 ts durable, field.replaceable, and

second120 specialty shieldedagainst RF and __)magnetic inlerference.
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_Measurernent. _ Startsaccumulatingdata _ Prints 1-minuteincrementHistogramsplus 5-minuteFunctions increment graph display.
or 10.second increment,

The abbreviationsused are defined 1.minute graph
asre,owe: Logging Functions
LEQ - Equivalent Sound Level _ Prints 3-minute increment
SEL - Sound Exposure Level and Printout i s I Histogramsplus 15.
U.L - UpperTime Limit The M-28 can be direclly connected minute Increment graph
HIST - Histogram to a Centronlcs type parallelor serial display,or 30.second In-

i STAT- StatisticalDistribution 80-column printer,Variousother cramenh 3-minute graph
prlnlerscan also be used but the _ Prints 5-minute increment

M-28 must be Inlemally sotto printer I sf Histogramsplus 30-
Keys operatingconditions, minute increment graph

Command keyto print display, or t.minuta incre-

Reads sound level each I""'_' _ I heading, summary,all meet, 5.minute graphsecond. Slow or Fasttime I Zl events,histograms,statls. _ Prints 1g-minute Incre-

constant tical distributionand I olment HistogramsplusReads absolute un- exceedance levels 1-hour incrementgraph

_ weighlcd peak level _ Prints a o,,oTIMEstatisllcal display, or 2-minute lncre°
attained distributionandexceed- meet. 10.minute graph
Reads maximum sound inca levels of all Numbers on keys are used to set

occurred measured dale clock,
level that during
measurement period,Slow
or Fast time constant

Produces coded displayto
verify internal parameter ,:_ LL'._;Z,__.,S=._t_.
settings. Sels clock and
saves calibration level

_ P,acosunitinEVENT
mode and will accumulate :_c._:_Ts...........................
and Index through 18 .............................
separate events ...... I_sl,:+i_Zf_......... ^ :=_ c_,t_T^rJ:-_c. ¢.,J,,......... c.

Average Integratedsound
HAX [._:VEI,--=I_¢, dJ_ If Ill LEVEZ,----_*t_._'d_]U 6
tfA_ TIHE---OS=_H;H HIN TIHE---0t_;O_II I1 U L

Accumulated dose in per- _. .̂........ _,_ _,_ ......... _ o,,_m,r

Sound Exposure Level Is
the total accumulated _Eo.......... _o _ r,_^_:=_'_.-to_ _u .^_<
sound averaged over 1 _. .̂......... _ ,,,_,_,_:s.......... _=,_,,,,.
second i IttN 1H_;TC_Tp^H

Tlme lhe level was above _^x -=oo-.,..._ .v;, ._._a ........................ =o_,:n
the eeltable Upper Limit =,_^_:-=o,_. ,_ . [o_ -.9_ . o_u ......................... ,r,_:_

ff^x ..as .io_ 7_ .7,_ _,_B ,....,...., ........... * = l,)7_

Turns unit on or Ofl (con- i:o._

Time unit is on but not H^× -[oo -.7,) _ ....................... *o_
accumulating data _:_ ._[m_

55_1I} . 17 , _9 -. _[ Hit .,)_ : i ,,

Stops accumulating data ,_,_ --_ ..o: --,,_ -._ -_,?,_ . ,_

_ Time unit I!] on andacCU'mulagngd_la 'r:0_[_................................_.,.,_ ._,, -.,,_ ,.ql ..,o_,_; ; ';_:

_,]1 -7;' 77 _.7;, ._7_., ..7_.d_l ,_._., ....... 76.jn

i L_ . 73 _ ?3 --73 ..13 ..7_dg ,..._,... ,. 7_dll



Specifications Construction: 10M.2812 Kit:
Cast aluminum housing with Includes same as the above but wilb _"_

Standardn: tamper., water., and dust- 10 dosimeters
ANSI $1,4.1983 type 2 reststanl security cover
ANSI $1,25-1978 Olher mugl-pack combinationkits are
IEC 651 type 2 (_ Listed for intrinsic safety: avallabJe,
IEC 804 Class I, Group C and D
Operating Range: 35.126dB Class If, Group E, F and G Accessories

50-146dB Class IH 58-852 Eadoop holds microphone at
the ear and can be used Io measure

Detector: Kits relative sound under an earmuff
TrueRMS; 63dB pulserange
Response: Fast or Slow, M-2812 K/t: TP-2 Tripod

A or C weighted IncludesM-28 dosimeler, CA.t2B
Display: calibralor, WS-5 windscreen, 8-ram WS-5 Windscreen for 8-mm

calibrator adapter,printer cable, and microphone
Llquld crystal display padded carryingcase,(80-column
Printout: printer is opllonal) 58-839 Microphone Adaptor

Rg.232 serial at 300, 600, 5M.2Qf2 Kit: Printer - 80-column

1200or 2400 baud or includes 5 M-2B doslmelers,one 58.547 Field Replaceable
Centronfcsparallel CA-12B calibralor,WS.5 windscreens, Microphones
Connector:2g-pin shrouded 8-ram calibratoradaptor,printer
header cable, and paddedcarrying case. 59-548 IBM Compatible Software
Microphone: (80-column printer is optional) Package
8.mm PZT ceramic 36-tnch
cable, field replaceable

Battery:
Single 9-volt alkaline,
80.hour battery life

Temperature: (-,. '
-f5 + to 500C operating
-400 to 60°C storage
(bagery removed)

Humidity:
0 to 95%

Magnetic Field Effocls:
Negligiblebelow 50 Oersled_
al 50 to 60 Hz

SIzo:
5Vz x 2% x 13/eInches
(140 x 70 x 40 ram)

WoJght:
14 ounces (400 grams)

(I((QUeST)))/ Rep+en,edby
510 WoRhinglon Street
Oconamowacp WI 53066
Tolophonn (414) 507-9157

ELECTRC)N]CS TWX 910 260 ld38 LA BELLE )
r(-
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The Ultimate in Noise Dosimetry and
Data Logging Instrumentation

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

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

• Simultaneously measures with both 80
and 90dS thresholds, Other thresholds
selectable.

'.._ • Stores data for up to 16 separate events
(measuring periods). Data for each
event can be recalled.

• Stored data can be
...viewed directly on readout
.,. printed with serial or parallel 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.

• Measurement parameters - exchange
rates, ranges, overload levels, criteria
levels, thresholds, A and C scale
welghtings, Fast and Slow time con.
stants - are all user-settable.

• Used as a personal dosimeter, area
monitor, and survey instrument,
Microphone is field.replaceable,

Q Listed for intrinsic safety.o



Description _' :': ;i samp,edatasystamlprovlde

The M-27 Dosimeter is a _ i accurate results, All dataand ,f"_,

lime histories are pdnladout.
microprocessor.basedmugl- Measuring up to sixteensepa-
function molar and data logging rate events Is a majorfeature

system. It simultanaouelymess- _ _-_"i allowtng quick samplesurcays. A

urea noise doses baaed on go ;J'_ _" : CODE key lets the usercheck
and 90dB thresholds.Additional _ parameter setlingswithout
thresholdsare also available and removing the cover.
user.selectable,Measurement
parameters (criterialevels, ex- Constructionchange rates, ranges, overload /
levels, frequency welghtlngsand _ The M-27 has a ruggedalumi-
time constants)are user- _ num housingwith a dust.and
selectable. ,'_ water.resistantcoverseal,The

The M.27 computesthe Integrated ,'- '_' • _ j microphoneIs durableand
sound level, time weighted L,: ,.,_..... _ specially shieldedagatnstRF

average, 3dB dose, equivalent ___ J. . ,......_ _:_V_ and magnetic interference,
sound level, sound exposure _ )x" _ ,_level, sound level, peak sound Measurement
level, and maximum sound level __:_It providesthree timing func- , _ _- ..._ _j Functions

lions: total pause time, Iotal run _ The abbreviationsusedare

time, and the time the sound defined as follows:
level exceeded the selected HTL - High ThresholdLevel
overload level, LTL- Low ThresholdLevel

The M-27 storesminute.by-minute L-AVG- Average SoundLevel
time hlstow data and performs LEQ - EquivalentSoundLevel
statistical analysis.Up to 16 TWA - Time WelgMedAverage,
separate measuringevents can g-hour

be stored to enhance short term With the selectable parameters SEL - Sound ExposureLevel
survey analysis, and printingcapability the M-27

Hard copypdnlouts of all func- can be dedicated to virtuallyall Keys
tlonn can be made by connec- applications:
ling the M.27 directly to a aerial U.S. OSHA Cornpllanceand _ Reads soundlevel
or parallel printer or, if desired, Hearing Conservation I J each second.Slow or
to a computer.The printoutscan U,S. DOD 4de Exchange Rate Fast time constant
be edited, IndustrialISO (non U.S,) _ Reads absoluteun-

CommunityNoise JL_E'L J weightedpeaklevelattained

j,_ All data can be read at any time

withoutdisturbingdosimeler _ Reads maximum

operation.Calibration is simple I_'_'EL I sound level thaiby merely checkingand adjust- occurredduring
tng while readingsound level, measurementperiod,

Slow or Fastlime
Design Concepts constant
and Features _ Producescododdis-
The design objectiveswere to tilL3-- I play to verifyinternal
providemaximum readout Infer- parameter settings.
magon, maximum versatilityand Also indexesto HTL,

!_ permanent hard copy printouts. _ LTL and 3dB dosime-

The M.27 possesses exception- tar readouts

f ally long battery life, long data Places unitintostorageand built-In protection EVENT modeand will
agniastaccidental loss of accu- accumulateandIndex
mulated data. The high crest through16 separate

,_ factorpermits measurements of events

exceptionalaccuracy In extreme- The averagelnte-

/" ly impulsivenoise environments, _ grated soundlevelfor
A true RMS detector and true tLEO 11 HTL, LTLorgdB(Loq)

integrator(this Is not a I!mlted during RUNtime
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Specifications Kits Accessories ,_.
Storldorda: M-2712 KIh 58-052 Ear[cop holds
ANSi $1A-1903 type 2 includes M.27 dosimeter,CA.t2B microphoneat Ihe ear and can
ANSI $1.25-1970 calibrator, WS.5 windscreen, be used to measure relative
IEC 051 type 2 8-mm calibratoradaplor, printer sound under an earmuff

cable, and padded carryingcase,
Detector: (80-column printer is oplional) TP-2 Tripod
TrueRMS; 63de pulse range WS-5 Windscreen for B-ram

5M-2712 Kit: Microphone
Olaploy: Includes 5 M-27 dosimeters,one
Liquid crystal display CA-12B calibrator,We-5 wind- 50-839 Microphone Adaplor
Printout: screens, 8-ram calibratoradaptor,

printer cable, and padded carry- Printer - 0g-column

RS-232 serial at 300, 600, ing case,(50.column printeris 50-047 Field Replaceable1200 or 2400 baud or oplional)
Centronlcs parallel Microphones

Connector:20-pin shrouded 10M-2712 Kit: 59-039 IBM CompatibleSoftware
header includes same as the above but Package
Microphone: with 10 dosimelers

8-ram PZT ceramic 36-inch Other multi-packcombination
cable, field replaceable kits are available
Battery:
Single 9-vog alkaline, 80-hour
batterylife

Temperature:
-150 to 50°C operating:o40° to
60°C storage (battery removed)

Humidity: _"-i0 to 95%

Moonotic Field Effecto:
Negligible below 50 Oersteds at
50 Io 50 HZ,

Size:
5Vz x 2¥4 x 13/ainches
(140 x 70 x 40 ram)

Weight:
14 ounces (400 grams)

ConstrucUon:
Cast aluminum housingwgh
tamper-, water-, and duel-
resistant security cover,

(_ Lletod for Intdnalc calory:
Class I, Groups C and O
Class H, Groups E, F and G
Class IlL

I((QUeST))I) .opreeen*edby
510 Worthington Street
Oconomowac, WI 53066
Telephone (414) 567.0157

ELECTRONICS TWX 910 260 1430 LA BELLE

'f" . .

...//,_.,,,/,/,,.,_,,/K,,,,/,_ J

Rovised 1,87
g8,224 Prinl6d In M,S.A,



Micro-15 Noise Dosimeter
Sound Level Meter _ Integrating Sound Level Meter

• Monitors 15 Functions * MSHA Approved Sound Level wlth Slmv Time
Simultaneously ,, RS-232 Computer Constant

• Provides for Hard Copy Interface Peak Sound Lever
Printouts Maximtlln Slow Sound I_vcl

• Measures Accurately With the simple push of a I_tm Timebutton yoll tail read PatlSC "rinlc
ill all Noise Eftviron- 'lllrce Different Noise Dosages Overload Time
Inent8 -- Continuous, Three Average Sound Levels With the user-setlable Internal
Intermittent, Impulsive "l_voTime-Weighted Averages switches you can expand the

r_7_ListecIfor Sound Exposurel,evcl capacityoftheMICRO-15bysclcclhlg from
Intrinsic SIx threshold levels -- O, 70, 75,
Safety 80, 85 and 90 dB

Four exchange rotes -- 3, 4, 5
and 6 dB

Fotlr criterion levels -- 70, 84,
85 and 90 dB

3 'IXvoranges -- 50-146 dB
"- and40-126dB

q\vo overload levels --

115 anti 140dB
on high range,
90 anti 115 dB
on law range

'IXvofrequency
welghtlngs --
A and C

Ilard Cnpy Prlnlmtts of nil Functions



DESCRIPTION U.S, OSHA Compliance and
Tile MICRO- 15 Dosimeter I_ a Ilearing Conservation Applies- itlons: IVleasurements based on a

microprocessor-based multi- 5 dB exchange rate and two dlf-function meter system, It fune-
tions as a noise dosimeter tlmt ferent thresholds (80 and 90 did
simultaneously monitors two can bemade simultaneously.
nolsedoseswithvarlablethresh- The TWA-8 hour equivalent Is
olds, criterion levels, exchange automatically computed,

U.S. DOD 4 dB Exchange lhaterotes, ranges, overload levels and
frequency welghtings that are hpplleatlons_ 80 dB thresholdand 84 dB-8 hour erlterlon level
selected by the user, The
MICRO- 15 computes the Inte- -- or other settings as needed -- /
grated sound level, time- can be made. Readouts of dose. / /
weighted average, 3 dB dose, average sound level, and time _ ,,_', i _ ::" '_

equivalent sound level, sound weighted average are provided. _ "--'"%,,,,_ ,,," _÷_'__ I|
exposure level, sound level, pe_¢ (WorldwldelndustrlalolherN°ISethmlApplleall°USu,s.] with _"': _i' ', | _¢_|
sound level, and maximum slow 3 dB Exchange Rate: The thresh- ,,'_ _; * ,: ._ _ ,_:._:¢ p't,sound,oval.Three timing functions are old leval and 8-hour crllerton

provided: total pause time of the level are easily selected. Read- _i_" 'instrument: total run time; and outs of both dose and equivalent :, ._ "_,.-_.
the time the sound level sound level are produced, _"¢_i
exceeded the selected overload Community Noise Appllea-
level, tlous: Measurements call be

llard copy printouts of all 15 made within two ranges: 40-12B
functions can be made. Expos- dB or 50-14B dB. Readouts of
slon capability lbr histograms equivalent sound level and
and statistical analysis is pro- sound exposure level (SEL) five seconds IUorder to deactl-
vlded through a data output based on a one-second equiva- vale the elretdts, llowever,
jack. lent are provided, accumulated data Is retainedAt any time, with tlle MICRO- even though the circuits are

With the selectable param- 15 functioning as a dosinleter, It deactivated. Accumulated data
clefs tile MICRO- 15 c_m be ded- can be switched to cheel{ sound Is also retained when the PAUSE
tcatefl to virtually all applies- level functions and clock fuse- switch is depressed to stop the
tlons.., tlons v.,lthout disturbing the accumulation of data. 1"heonly

dosimeter operation, way that data ran he removed
The MICRO- 15 can be from memory Is to depress hen

calibrated with any switches simultaneously for five
Quest calibrator nmrely seconds.
by checking and adjust- The high crest faclor permits

,, tag while reading tlle nleasurements of exceptional
sound level, aecttraey In extremely hnpalslve

noise enviroaalent s.

The MICRO-15 is not merely a
DESIGN sampling system. It utilizes a
CONCEPTS AND true Integrator to insure aeeu-
FEATURES rate accumulation of data. The

C-MOS microprocessor circuit-
The design objectives Ing provides lbr a long battery

of the MICRO-I 5 were life (80 hours] and reliable
threefold: to give the operation.
user maximum readout A CODE switch lets the user
Infomlatlon. maximum eheck the Internal parameter
versatility In setting switch settings without remov-
parameters, and capabfl- lng tlle back cover.
lty For maldng perma- A DATAJack permits transfer
neat hard copy printouts of Internal data to the NL-15
of all 15 functions, Noise Data Lo_er for histogram

There Is built-in pro- and statistical analysis. A PRINT .,j
teetion against acclden- Jack provides for making hard
tat loss of accumulated copy printouts of the Internal
data. The ON-OFF switch data. (See sample printout on

: must be depressed for next page,)



i . _ I._ • ,, i_'l:_P-_'_;cl_,,_'t, nl_t:,mJtr_'rl

tlon of all 15 functions
_-_., The MICRO-15 bas a ragged and 7 pammclem to be

water- and dust-resistant. The prllder. All Inlbnaatlon
microphone Is specially con- remahlS stored In

structed to resist cablebreakage -_ _-_ _ [- MICRO-15.
and Is also specially shleIded I_)ATAJack- forconnecting
against RF or magnetic field MICI_O-15to tile NL-15Data Logger,
Interference, All parameters ofabm,e rune- PRINTJack -- foreoltz'_cellrlg

Tbe instrmnenl Is used In lions --threshold, exebange MICRO-15 to a printer.
several ways. It can be held In rate, criterion level, range, over-
the band, carried in a shirt load level, and weighting -- are PRINTOUT

pocket, hooked on a belt, or sortable, Tbe printout Identifies themounted on a tripod, When used
as a hand-held Instrument, the Fallowing 3 functions have unit number of the MICRO-15
microphone is mounted on a 3 dB Exchange Rate used, the parameter settings,
braelcet aslllustrnted, [7 Contlnuolts;Ivemghlg. andthevaluesal'the 15 fune-

Can be read at any [lille. tlons being monitored, Hard
copy printouts are effective to

:_ verify survey results for legal

:[ _ No threshold, Setlable and regulatory purposes,., _ 8-hottrcriterionlevel The MICRO-15wNIaccept a
"lbtal sotuld t_xposure varlet), of printers wltb RS-232C

'_ expresm'd hldeelbels serial lnterfaceoperatlngat600and compressed Inlo a baud,
1-second eqttl_-dlent.

Reads sollnd level ellcil
second, Slowt Ime
constant dOEST ;IICRF=-!5

NOISE DOSIIIETER

_ Reads peak levelof IJNI T.......... E,Impulses IOOmillisec-
onds or longer, RRPtGE........ 50

Reads maxllnunl sound E, R. - ......... 5

level Ihat occun-ed dur- HTL........... 90
lag die me;istlrlng LTL.......... ",O
period, Slowtime CRI T.......... ."_0constant.

O.L,- ....... It5

I.engtll of Ihne ttldt has NEIGHT........ _qbeen collectnlg dam .... L...........

Lengdl of time unit has

I.ee.,,lp.,, e,.odo - - _-s___-_-_-__-_-_-__-

.,PC ......

I_nglh of lilac sound c ........ _,: •
level has _eeeded tile PEM}_ l....
overload level, HRX---L- -- :.17. ?

Controls HLRUO...... 90.31

HOOSE.....t2.69

• q_rns unit on and off

ME,ASUREMENT without erasing memory, HTI._FI...... 75, t5LLRU6......_1-.40

FUNCTIONS ["'-"-3 Produces coded display LOOSE ..... 14.73

ioo1The abbreviations used are to verifyInternal LTbJR...... , ,:,, .5
defined as follows: parameter settings, LEQ........ 93.66

H.I_L__ High Threshold Level _ Places unit In holdhlg 3DOSE..... 2',9.25LTL -- Low Threshold Level mode, Sound level read- .-';EL...... 129.09
L-AVG -- Average Sound Level L._.._J lng Is active. PT ! I'1E...... 5 : 13
LEQ -- Equivalent Snund Level _ Starts, or continues, RTItlE ..... St?,: 09

3WCA-- Time Welgbted Average _ aceumtdattonof dose 0 LTI_IE...... : 10SEL -- Sound Exposure Level data.



SPECIFICATIONS

Standards:
ANSI S 1.4-1983 type 2
ANSI SI.25-1978 type 2
IEC 651 type 2 [Sound level

meter mode reads Instan-

taneous slow response level
Ollce each second }

Detector: q1"ue RMS: 63 dB Ptllse
Range and Crest Factor

Readout:

4-l/2 Digit IAqald Crystal
Display

Dose: ,01% to 19999.56
T] me: I]ol_l I_, mhlulcs, seconds
Deelbels: dl3A or dBC: O.l dB

ltlcremcots

Mlcrophmm: S ram, Omnldh'ec-
tlorad PZT ceramic with collar

clip and 36-hleh cable

Batter3,: Slngte 9-volt Alkaline:
80-hour battery life

Battery Indicator: Shows that at
least 8-hour operating life Is
still aw,dllable

Calibration: Exh!mal Calibrator

Temperature: - l0 ° to +50°C .
operntlng: -400 tO +60°C KITS ACCESSORIES

storage (battery removed) MICRO-t512 Kit: Inehldes NL-15 Noise Data Lo_cr

Humidlty: 0-95% ILl L MICRO- 15 Doslmetcr and CA- Software for MICRO- 15 to:

Magnetic Fleld Effects: Doslme- 12B Callbmtor In a padded Radio Shack TRS-SO, Models
ter will accumulate equivalent klt case, spare batteries, Ill _e IV -- 58-518
to a level less than 70 d13 In a micro plug, 6mm adaptor, IBM Personal -- 58-519

WS-5 windscreen and talc Epson l IX-20 -- 58-520
magnellc field of 4000 A/M bracket,
150 oersteda) at 50 or 60 Hz 58-852 Earloep hokls micra-

Size: 2.5 x 5.1 x 1,3 Inches [64 x 5MICRO- 1512 lilt: Includes 5 phone nl the car mad can be
130 x 33 turn) overall MICRO- 15 Dosimeters and used to measure relative

one CA- 12B Callbralor In a sou ral undcr an ca nnuff.
Weight: 1 l OUlleeS [315 grams) padded carr3,1ng ease, with

including battery and spare batteries, micro ping, TP-2 'lYIpod
coverplate 8ram adaptor, WS-5 wind- WS-5 Windscreen for 8111111

Construction: C-MOS, micro- screens ara] talc bracket s. mJeropllorlc

processor circuitry In rugged 10MICRO-1512 Kit: Some as 58-839 Microphone adaptor
alumlntm| houslngwltll 5MICRO-1512 but with l0
tamper-, water- slld du_t- Doslme[ers. Pr1111oI, RS TRP- l DO,60-eolunlrl
resistant security cm,er Printer Paper. 59-250 Themlal

Roll for 80-column

(I((QUeST)))) 510 Worthington St. R,,t........... .,v

Oconomowoc, Wl 53066 U.S,A,
Telephone (414) 567.9157

ELECTI=I(_INIIC_ 1WX 910-2601438 LABELLE _,-.,J

95 "t63 Piinle d ifl USA.
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510 SouthWorlhlngton
Oconomowoc,Wf 53066 USA

DATA SHEET JANUARY 1987 Phone:414-567-9157

SOFTWARE FOR THE H-27 NOISE LOGGING DOSIHETER

GENERAL DESCRIPTION

The computer program for the N-27 DOSINETER:
I. Reads data from the N-27.
2. Saves data on disk files,

S. Writes new files and existing disk files to the

computer's printer.
,4. Enables easy access to word processing programs for

personalization of your H-27 disk files,
5. Calculates exceedance levels.

6. Calculates and displays unlimited interruptable
histograms with one to sixty minute integration times,

7. Communicates via RS-232C seria_ port.

The M-27 software is written in BASIC to allow fop

modification by the advanced programmer.
Along with the H-27 software you also receive a sample TEXT

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

j_ become familiar with the program operation.

The M-27 software is currently available for IBM Personal

computers and IBM compatables.

SAMPLE OF IBM SCREEN AND PRINTOUTS

F1-27 C_ATA£UI_li4Rl'

_AL L.E_,_E__ 4_d6_ LtP_IIT...... S
FSTARTTIHB_I_25HIH E_J_ TIHE_11:51H_f'I F-UIJTII'IE_ C_N_Cll'h.34_._ P_U_E- OHz 5HI '_¢._
pE,4F' LEUEL_I-tS_5UB t_lA_ LEUBL_I20_dB _lJt_l LE_EL..... 50_25 BPPE__ LI_dE_

EXCHANBEB_TE_ 5 dB _0 dE: TNRBSHOL_ B_ c_BTHPE_HOLO SdB EXEHAI_GER_TE
C_TE_S_q .... _0 d_ L_V_ ....... I04_3UB LA_,_G......... _04_4_B LEO....... 107°2OE_
R_H_E........ _(_ dB TI_I_........ el _gdB • Tt,Ja.......... @_udS EEL........ _3_dE_
T|HE CBNST_NT_¢_ _BSE....... 32_3S_ DOSE......... 3_7_ _06_r:...... _3_%
WEIGHTI_,_C,.......... ._ SNB DD_B_72_35;,; BNR LhO_E..... 737_C_B!: 8HR _O_E_'_',¢'_$'S_ _.

EVBHT...... !
_ _ BT_I" TIHE_ _ _2_H_H _'0 dE_ THr<E_NBLD S_ dE_THREBNOL_ 3c_B EX_N_NE_ERAT_

PUN T_HE.... _: _ LA_,3....... lO_$_2dB L.4V_......... l_dB LEO....... _7_4df

_._ PEAK LEUEL_ ! 2_ __I_B DUSO....... 2 •3_'. _OEE......... 2_ _BY. DOBE...... 13_• 1_'__X ......... l_3dE_ E¢_ _0C_~_,IB_33_ SH_I _OBE..... _'-I_'_BS_,_ SEL....... _S_7_

DlviSio_ of L8 BOIIO Industllu:,

CABLE ADDRESS: "LABELLE", OCONO_tOWOC. WISCONSIN • TWX 9102601438 LA BELLE 98-231 '
1-87



SAMPLE OF EXCEEDANCE LEVELS f-xp

E×CEEDANCE LEVELS

L 3S_33 IS EQUAL TO_ DR EXCSEDS 11E DSCIOELS
i L 3S_0S IS EQUAL TO_ OR E×EEEDS IIS DECIOELS

L 48_80 IS SQUAL TOt OR E×EEEDS ISI DECIOELE
_ L $8_80 IS EOUAL TOt OR S×EEEQ$ 86 DECISSL3

L R0_00 IS EQUAL TSI SR E×OEEDS 50 DEEIEELS

L 33.33_ L 35.88, etc.= percentages of RUN TIME,
33.33_.of the run time, the sound level was equal to or exceeded
110 decebels.

40_ of the run tlmej the sound level was equal to or exceeded i_i
decibels.

SAMPLE OF HISTOGRAMS

180THRESHOLD, E×CHAIqGER_TE --- 3 dB
5 MIN HISTOGRAM

50 60 7_ SO 90 100 t10 120
TIME +....+....+....+....+....+....÷....*....+....+....+....*...._....+....+
11:25 + .... • .... ÷.... * .... +.... +.... + .... +.... _ .... +.... +.... *--- 188:._ _
11 ;3_ +.... +.... + .... ÷.... ÷ .... + .... * .... +.... 89.0 dS
11:35 +.... + .... • .... +.... +.... + .... +.... * .... _ .... +.... * .... +.... 109' _B
11:40 +.... +.... ÷.... _.... + .... + .... + .... ÷.... +.... +.... ÷-- I_2,4 dS
II:45 44.1 dO

. TIME *....+....+....+----+ ....+....+....÷....+....÷--'-+....*...._....+....
50 6B 7_ 30 90 I00 110 128

BO dB THRESHOLDp EXOHANO_ RATE --- 5 dB
4 MIN HISTOGRAM

50 6_ ?S SO 9_ 100 AIO 120
TIME +....*....÷....*....÷....+....*....+....*....+....+....÷....+....*....*
11:25 +.... +.... +.... +.... ÷.... ÷.... ÷ .... ÷ .... + .... * .... +-- I02.S d_
11:29 +.... + .... + .... +.... + .... +.... ÷ .... +.... * .... + .... + .... + 105,3 dB
11133 + .... + .... +.... +.... +.... ÷ .... +.... + .... • .... ÷ .... _--- tOS,2 OB
11:37 +.... * .... + .... +.... + .... _.... +.... • .... +.... + .... ÷.... + .... ÷ IlO.q dB
1t:41 _.... _ .... + .... +.... + .... * .... + .... _.... +.... +-- 97 dB
II=45 8 dO
TIME +.... + .... ÷.... +.... * .... ÷ .... +.... ÷ .... + .... + .... + .... ÷ .... ÷ .... _....

50 60 70 EO _ I_O 110 128

r



_<_TASHEET JULY 1984 510SoulhWorlhinglonOconomowoc,Wl 53066USA

SOFSI_RE PROr.RAHSFOR MICRO-IS NOISE DOSIMETER Phone:414-567-9157

GI_IERAL DESORIPTItIN

The cc¢_puter program for the Micro-15 noise dosimeter:
I. Reads the Micro-J5.
2. Formats data for full screen and wide printers.
3. All_s user to add headings and comments.
4. Estimates the dosej time weighted average, and

sound exposure leuel based on actual work day.
5. Inserts the date.
_. Saves multiple dosimeter records on floppy or

cassette.
7. Reads records from .floppy or cassette.
8. Prints on the computer's printer.
9. C=lm_unicates via RS-232 port.

The programs are written in BASIC on a floppy or cassette.

Computer programs are currently available for the Radio Shack Model 1II and IV I
the II_l Personal Computer_ and the Epson HX-20o

.j S_tIPLE OF RADIO SI_CK SCREEHAND PRINT OUT

GUEST MICRO-15 NOISE DOSIMETER DATE 4/26/84
NAME MAGGIE JONES I.D.# 123-45-6789
WORK STATN SHOP LEADER CO_ENTS N.C. DRILL ROOM
UNIT 5 50- 146DB RANGE 9SOB CRITERION
SOB EXCHANGE RATE 'A" WEIGHTING 115DB OVERLOAD
SPL 50.SDB PEAl( 122.6DB SLOW MAX 115.SDB
RUN TIME 6:32 PAUSE TIME 45:06 O.L. TIME :02
SODS THRESHOLD SODB THRESHOLD 3DS NO THRESHOLD
L-AUG E6.38DB L-AUG 89.04DS LEO 95.42DS
DOSE .92 _, DOSE 1.19 _. DOSE 4.74 Y.
TWA 55.44D8 TWA 58. IODB SEL 121 •34DB
EST DOSE 57.1 _. EST DOSE 82.87 _. EST DOSE 330.1 _.
EST Tk_ 85.95DB EST TWA 88.64DB EST SEL 139.77DB
WORK DAY (HR:MN) 7:35 TYPE I=NEW, 2=FROM DISK
3=TO DISK, 4=PRINT, 5=WORK DAY, 6=COMMENTS, 7=DIR

The print out Dhows that if the 6 minute and 32 second sample ta_<en on
4/2_#'84 for Maggie Jones in the N.C. Drill Roocn is representative for her ?
hour and 35 minute WOrk day then=

1. She should be pl&ced in the Hearing Conservation Program because_ the
estimsted time weighted 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 dS threshold is less than 90 dS.

,,J 3. She is exposed to noise levels above 115 dB for part of the time.

Price of above programs with interconnect cable -$195.00

DivisiotlOILa Belle Industries 9 B-1.74

CASLE ADDRESS; "LASELLE", OCONOMOWOC, WISCONSIN • TWX9102601438 LABELLE
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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]nmge; 140dB pete
• 30dB Crest Faeton true RMS detector

• Daylong monitoring or short term sample surveys

• Simple conversion to OSHA equivalent declhel level
• Memory unit stores exposure data-- even if switch is turned off

• Rapid, accarate cadlbration

• 80-90tiBiA]jumper-adjustable threshold
• U.S, MSIIA approved for intrinsic s_ety

• Tamper-proof security cover
• One sm_l, light, sturdy package -- with one 9-volt battery and

long battery life -- easily carried in shirt pocket or on belt.
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I({(QUeST))))• ELECTRONICS

Digital Integrating
Sound Level .]J
Meters

MODELS 227 and 228 , /

! "FOR:INDUSTRIAL AND
COMMUNITY VARIABLE
NOISE APPLICATIONS _I

©,

,MODEL 227
" ; L0sHA(5dBA)
. . .=,/'/ INCLUDES SINGLE -

,, _. _ -! ! , 80-130dBA . i: " MODEL 228. L,..' .::,;._:_'!::.,:_:I'.:";DYNAMICRANGE i'L_(3dBA)
• _/-"ii_"_'::_''" ':"""_;:"; " " ' '! EQUAL ENERGY
-,...., 'MEASUREMENT

EQUIVALENT SOUND LEVEL
MEASUREMENT 40-130dBA



t

Digital Integrating Sound Level MetersTime-History _

Chart Recording O

Models 227 and 228 Both integrating soundlevelmeterscanbe used with a chart recorder to obtain

• Precisedirect display ot L+m(22g) and LOSHAdBA (.27) TJME-HISTORY plots of the noise profile
• High rosohdion equivalent-average sound level The system can be set to record industrial

-- O.I dBA increments no+soover a full or pargal work shift and
• Automatic incremental TIM E-HISTORY eharl canalsobousedforcommunilynoise

recordings recording over a 24-hour day.
• H+ghCrest Factor for Impulse Noise The illustration at the righl shows the

OC and AC recording outputs Quest model 41tBB Charl Recorder,

Romole microphone capabigty In the chart recording below direct sound
True RMS detector level recording )lower trace) is compared
Used as digital sound level meters in 2-second mode with the more simptified Lo or LOSHA
Wide selectable range -- 40-130dBA recording. With this metho(CJof recording,

Determine LAXsingle event noise lover (228) long time spans can be plotted in an easylo read format. Each flat or square section
Produces hourly noise level (HNL) data of recording represents the equivalent
Small and _lghtweight -- weighs only 19 ounces, selected period of measurement.

Both the model ggg "L_g" Intograbng Sound Level Meter
and Ihe 227 LOSHA(5dBA) Meier'are light weight, hand-
held instruments for aulomatic measurement of equiva-
lent (average) sound levels in variable noise environ-

! ments, The instruments are ideal for industrial and com-
munity applicallons where noise variations are too severe
to poring a proper reading wilh a standard sound revel
meier or wherelong term equivarent levels are necessary,

MODEL 228

The measurement of Le is based on the equal energy
principle where sound i_enslty is doubled Ior every 3dB
increase in sound pressure level
The unit features selectable sound level ranges and inte-
gration periods, The motor contains a true RMS detector
system, and covers a 9OdB(A) range in six selectable 4OdB
range bands. EeJectable Inlegrating time periods el 2
seconds Io 16 minutes with automatic reset and restart
permit measurement for a wide range of applications and
environments+The meter can also be used as a slandard
sound level motor, slow response, when used in the short
term integration mode (2 second period),

Leq decibel level is digitally displayed and held at Ihe
conclusion of eachselected measuring period. Recording
outputs provide for magnetic tape recording or long term
recording on a strip chart recorder. Recording Lnq pro-
vides a history profile of the average sound level for the
period selected'L can be recorded over short term or up' eq
to a 24-hour day as needed,
Typical appllcallons include measuring indusldal noise,
product noiseemission, communityand boundary noise;
airport and highway moniloring; m+ning and genorar
scientific use,

MODEL 227

The model 227 meter is identical to the 228 except that the
measured soundrevels are based on 1heOSHA 5dB rule of
doubling the permitted noise exposure time for each EdB
decrease in the soundlevel. The average dBA readings on
the meter can thusbe used to determine quickly the allow-
able OBHA exposure time permitted for the worker,

I
1





Specifications
Sound Level Range: Six selectable overlapping ranges: 40-80, DC Recording Oulpub 1.ov DC, al full scale (MAX,) behin'd
5O-9g, 6g-log, 70-110, 80-120, and 90-130dgA, (re 2OI_N/M_), 32K obms, For connection use a Swilchcrafl type 700 T_ni-plug
Slandards: Moots ANSI $1,4-1971, type 2and IEC 651, type 2 or equivalent.
whore applicable, Detector: Tale RMS, 30dS crest factor, each range has 5OdB
Frequency Weighgng Nolwork: "A" Weighting. dynamic span
Frequency Range: tOHz to IOKHz, Microphone: High quality PZT ceramic, 1/2 inch diameter,
Integral]on -- 228: Continuous Equal Energy (3dS) omnidirectional.

227: Continuous OSHA Level (5dB) Temperature Range: Operation: -lO°C to +SO°C. Storage (Less

Integralion Periods: Seloclabfo Pine periods of 2, 4, 8, 15and 30 I_aqorlos}: *eO"C to +60°C.
seconds; 1,2, 4, 5 and 1g minulos. A[_tomatic reset-restart at Accgr_cy; ±1 gdgA over lemperalurO range
the end of each period. Display holds Ihe previous period L,_qor Operallng Humidity; 0% to 95% Relative Humidily,Effect el Magnegc Field: Motor is not inPeoncod by a mngnegc
LOSHAValUewhile integrating Ihe ReX1period, field or 4000A/M (60 oerslodS) at 50 or 60Hz oll any of Ihe 6
Reset button,' Rosols lime to beginning of intograbon period ranges,
tlnd resets display to apdroximately tdB less than gig tower Battery: One g-Veil Alkaline Ir_nsistor battery (NEDA 1gO4or
limit of the range, NEDA 1604D);approxbnalely ,tO hours of operation a¢25°C,
Display: Digqal Liquid Cryslal Display (LCD), 4-digil roadiltg in Tripod MouM:Slandard 1/4-20 tripod mounting screw.
O.ldB increments pills overrange, underrange, atld baIlery leSl Size: 33 x 11,7x 1.4 inches (54 x 30 x 35 cm) including mio
indications, crophono height.
AC Recording Dulpul: 1,0V RMS al full scale (32V RMS Max.) Weighh Apl_toximatoly 19 oz. (540 g) including hattory.
behind 3,2K ohms For connection use a Swdchcrag type 780 ConMrucllerl: Solid state inlegrated circuitry in a rugged alu-
Tinl-plug or equivalenl, minum housing.

Kits

J._ .Z

Kit Models 228-12 and 227-12 Kit Models 411BB-228-12T and 411L-228-12T

Each Kit contains a Model 228 or 227 Integrating 411BB-227-12T and 411 L-227-12T
Sound L0vel Meter, CA-12 Calibrator, WS-2 Wind- Each Kil contains a Model 411BB or 411L Chart

screen and Carrying Case, (TP-2 Tripod is optional). Recorder, 228 or 227 integrating Sound LeveJ Meter,
CA-12 Calibrator, WS-2 Windscreen, TP-2 Tripod and
Carrying Case,



MODEL 215-45 MODEL 215.35
OCTAVE BAND ANALYZER PEAK HOLD METER

(215 Sound Level Meter with Plug-In (215 Sound Level Meter with Plug-In
OB-45 Octave Band Filter Module) PH-35 Peak Hold Module)

With Queet'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,easeofuse,and distinctivefeaturesof The 215.35 Peakliold Meteris _pecificallydesigned
the215.45 OctaveBandAnalyzermake itan outstand, to measure peaknoiselevelsin threedifferent applica.
ing instrumentfor m_nyapplictaions,It's the idealana. tions: impact or impulse noisesasgovernedbyOSIIA
lyzer for identifyingand classifyingindustrial and com. regulations,the noiseof passingvehiclesas requiredby
munity noisesources.., measuringproduct noise Department of TransportationandEnvironmentalPro.
emissionsand the elfecgvenessof noiseabsorption tact/on/_gencyregulations,andpeakrms levelsof noise
materials ... generalpurpose noisean_lysis ,,, and impulses havingrisetimes asdefinedby IEC. The low
audiometricapplications(see Brochure98.97). hcdd.decayrate of less than .OldB per second and high

It featuresa measuring rangeof30- ]40dB; A, B, C, resolutionreadingsinsule thatpeak noiselevelsareeas.
linear, and externalscaleweighting;fast and slow ily and accuralelymoniloled.
response;and the nine frequencyranges,with full ,%uniquefeature isthe dual readoutwhichpermils
oclave band width, thatextend from 31Hzto 8KHz,A simultaneous readingsof bog_continuousand impact
I 0dB gain switchpermits readingdB levels in octaves noise levels.Also [_aturedis an over.rangebutton which
down to20dB, provides readingsof ]0dB over full scale,

_J

Foroptional remote microphone capab///tyspecify the 215R.45
Octave Band Analyzerandthe 215R-35PeakHold Meter.
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SPECIFICATIONS KITS
215 Sound Level Meter

Measuring Range;30-140d B re2O/_N/m_. P'_
Response:A. B. C, Linearand "Externalscaleweighting,

fast or slowresponse.
Standards; MeetsANSI $1A.1983, Type 2 and IEC651

Type 2,
Frequency Range:20HzIo I 0kHz.
Oulput Display'.Meter typewig] directdecilx:l readout.
Record Output',Approximately1,2VrmsACat hgl _cale

behind I K ohms. Adapted to DC recorders with a
Quest RA.I0OMVRecordingAdaptor or P,M,800
Recording Module.

Microphone: High qualitypZT omnidiJectionalceramic,
1"1/8 incites dia.

BatterySupply:Two 9V transistorbatteries,NEDA 1604. Universal Kit
Operating Temperature',-I0 ° to +50°C,
Humidity; 0-95% RII. Tile meier, filterand peakhold module are included
Overall Size',3 x 7 x 2.]/B inches (76 x 178x 54 ram). in the 215.345.]2 UniversalKit -- Iitsrallya portable
Weight: 19oz (540 grams), sound measurement and analysis lab,Also included in
Conslruction: Solid state integratedcircuit/,/in rugged gle kit fillustratad above) are the CA.12Calibrator

aluminum housing, describedin delail in Brochure98.17) and the WS.3
Wind Screen,

0B-45 Octave Band Filter
Individual Kits

FrequencyRange:Nine ranges3lHz to 8kHz center
frequencies,full octaw band width, Model2] 5,45 ] 2 Octave BandAnalyzerKit,..

Standards'.MeetsANSI$1.I 1.1983for ClassII Filler containsthe 215 Sound LevelMeter,OB45 Octave
Sets, Band Filter;CA.I2 Calibrator and WS.3 Wind Screen.

Input: (from 215 SlJh) 1.2Vrrnsplus I OdBcrestfactor, Model215.3512 P_ak HoldMeter Kil.,. sameas
20Hz Io I0kHz. the 215,4512kit except the PH.35Modulereplacesthe

Output:0 ta 4V rrns,oulpul impedance lessthan I OB45 Fill_r,
ohm, Recording Capabilities

Power Supply;None, usesbetray' power from 215 SLM.
Operagn0 Temperature;- )0° Io _50°C, Oct._veBandRecording
Hui'nidgy:0-95'_ RH. ofa MotorDd'_ System IndustrialNoiseLevelRecordin

Size:3×3.1/2x2.l/Sinclles(76x89_f4mm),With --. _-i i II .......... I- I....... +--_---
back cover, lengthis S inches(203 ram). -- -- _ -, _ _-- - -- !-- --_-_i--

Weight=9 oz (257 grams).... i-._--- "*-,,'.,_i--_-- ..... .--_-- --
Construction: Solid stateinlegralodcircugly th ruggod I I I

aluminum housing, _ -- J J--_-.=i-- .- +_--

Peak Hold Range;30-146dB (set by 215 Sound Level --4i --_--._-_. .....
Meter), _ --_-- --_--_--

OperatingModes:PeakImpact -- Hold; Peakrms fast "- -- i -_ i J _--_ -_ --_---+-.
response-- Hold;PeakIEC Impulse-- Hold. _ _312_2bo_ooIK 2_ ,_ eKleK

RiseTime -- OSHA Impact/_ode: lessthan 50psec. l,.,..,._vi_,,,,,_,- ._
-- FAST ResponseMode: 125 millisec. A DCoutput from the RA.100MVRecorderAdaptor
-- IEC ImpulseMode:35 millisec, or the RM.800RecordingModuleprovidesfor usingthe

Hold.DecayRole:Lessthan ,OIdB per sec, (allmodes). OctaveBandAnalyzerwith a chart recorder to obtath
PowerSource:± g volts(from 2l 5 SLY). precisionlime hislory plots of noiseprofiles,The
Input Voltage',0-5 volLspeak. recording systemcan be used in the tab,industry,and In
Weight', I 0 oz( 184grains), community areas for making recordingsof general
Size:2.1/2 x 3d/2 x 2.1/8 inches(64 x 89 x 54 mm). noise levelsand measurementsas shownabove.

With extendedhack cover,lengthis 8 inches(203 The linearizedoutput of the RM.800Module
mm), (201"nWdBover a .50dBspan) permitsrecording over a

Construction:Solid stateintegratedcircuitry in rugged widedynamic range on any standardchartrecorderwith
aluminum housing, a l.volt DC full scale Input.





CALIBRATION REMOTE MICROPHONE MODELS

Calibratingthe214or 215Meter-- For measuringsound levelsat
or other soundmeasuring remotelocationsor in
instruments-- is quickly and inconvenientareas,order Models
simply donewith the ModelCA-12 214Rand 215RRemol(_
Calibrator,The CA-12is small, MicrophoneSoundLevelMeters
portable,and operateson Also avnilable:Tripod,WS-3
batteries;it's ideal for on-the-job Windscreenandmicrophone
calibration, cabto (specifydesiredlengtb)

/
1

SPECIFICATIONS

ACCESSORIES

215 METER • EC-9A EARPHONE COUPLER (6cc) and
• 0B-45 OCTAVE BAND FILTER SET (with WEIGHT -- for audlometric calibration.

the 215 Meter becomes Ihe 215-45Octave
Band Analyzer). 214 METER

• PH-35 PEAK HOLD MODULE-- for peak
rms or Impact noise measurements. • WS-3 WINDSCREEN.

• WS-3WINDSCREEN. • TP-1TRIPOD.
• TP-1TRIPOD. • RM-SOOORRA-16OMVRECORDER
• RM-800 OR RA-1OOMVRECORDER ADAPTOR-- for use with DC chart

ADAPTOR -- for use with DO chart recorders.
recorders.

i510 Worthington St.= Oeonomewoc, W153066

98-73 Telephone 414-567-9157
9-84 Prlnled in U.S,A,



(I((QUeST))III SOUNDLEVELMETERS
MODELS 211 FS 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 mode for vehicle
noise measurements, slow response mode for OSHA end other mea-
suremontB. 60-120dBA and 60-120dBC soloctable measurement

ranges. Meets ANSI standard $1,4-1983 for Type 2 instruments end

lEG 651 Type 2.

211A METER
For checking OSHA compliance.., evaluating product

noise emissions.., general scientific applications

• . . quick, simple measurement of noise levels,

L_,_ Features 60-120dBA eeloctable measurement tango, slow response.
Meets ANSI standard S 1.4-1983 for Type 2 (S2A) instruments and IEC
651 Type 2.

BOTH METERS AVAILABLE IN KITS

MODEL 211FS-12 KIT - contains the

211FS Meter and the portable CA-12 Calibra-
tor for on*site callbrotion of the meter.

MODEL 211 A- 12 KIT - contains the 211A
Meter and the portable CA-12 Calibrator for on-
site calibration of the meter.

METER ACCESSORIES
@ WS-3 Wind Scroen - for outdoor use of sound

Jovol motors

• RM-@00 or RA-100MV Recorder Adaptor - con.
yetis AC electrical output of sound level motet
to DC input for chart rocordors for making ¥1eo

;'_J uel record of sound level measurements.

• WM-1 Wind Motor • Tripod MODEL 211FS.12 KIT



Calibrating lhe 211FS or 211A For measuring sound levels at
Meier-or other sound measur- remole locations or in incon-
inginstruments-isquicklyand venient areas, order Models

simplydonowiththeMedelCA- 211AR and 211FSR Remote ,..-'-_12 Calibrator. The CA-12 is Microphone Sound Level
small, portable, and operates on Meters. Also avagable: Tripod,
batteries;it'sidealforon-the-job WS-3 Windscreen and micro-
calibration, phone cable (specify desired

length).

SPECIFICATIONS

211FS METER _J 1_ _TER _ CA.12 CALIBRATOR

MEASURING RANGE: 60+120 dBA MEASURING RANGE: 60-120 dBA FREQUENCY;1000 Hz ±3%
or dBC in five selectable ranges in five sefeclabre ranges SOUND PRESSURELEVEL:1 lOdB,
RESPONSE: "A" and *'C" scale RESPONSE: **A" scale weighled, reference 20.uN/rn2; calibration .,_i
weighted, fast or slow response slow response, Meets ANSI Stand- traceable toU,S, NationalBureauof
selection, Mee=s ANSI Standard ard $1,4-1983 for Type 2 instru- Standards
$1.4-1983 forType2 instrumenta- memalion(S2A)andlEC651+type2 ACCURACY (23°C+ 760 mm Hg):
tion andlEC 661,type 2 FREQUENCY RANGE: 20 Hz to 10 ±0.4 dS
FREQUENCY RANGE: 20 Hz to 1O kHz TEMPERATURECOEFFICIENT;Oto
kHz OUTPUT', Meter type with direct O.01 dB/°C maximum

OUTPUT:Metertypewilhdirectde- dBAreadoul ALTITUDE EFFECTS:0.1 dB de-
cible readout ELECTRICAL OUTPUT: Approxi- crease for each 2.000 feet in*
ELECTRICAL OUTPUT: Approxi- mately 1.2 V rms at full scale, be- crease in aRilude from sea level.
merely 1.2 V rms al full scale, be- hind 1000 ohms
hind 1000ohms CONSTRUCTION: Solid state in- POWER SOURCE: Two 9-volt
CONSTRUCTION: Solid state in- tegrated circuitry in rugged transistor batteries (NEDA 1604).
tegrated circuitry in rugged a]uminumhousing Battery life approximately 100
aluminum housing MICROPHONE: High quality PZT hours
MICROPHONE: High quality PZT omnidirectional ceramic OPERATINGTEMPERATURE:-10 °
omnidirectional ceramic BA'I'rERY SUPPLY: Two 9-voR to +50°C
BATTERY SUPPLY; Two 9-volt standard transistor type batteries CONSTRUCTION: Solid state in-
standard transistor type batteries (NEDA1604) tegraled circuitry in rugged
(NEDA 1664) OPERATING TEMPERATURE: -10° aluminum housing
OPERATING TEMPERATURE: -10° to +50°C CASE SIZE: 4" high x 2-3/0" dia
to +50°C SIZE: 2-1/2" x 7" x 1-7/8" WEIGHT: 13 oz. including baiter-
SIZE: 2-1/2" x 7" x 1-7/8" WEIGHT: 1E ounces including bat- ies
WEIGHT; 16 ounces includingbat- teries
terJes

510Wart _+

((((QuesT))))
gg+4g 11-g4 PRINTEDIN U+S.A.



Two
Low-Cost, Accurate, Pocket-Size

SOUNDLEVELMETERS

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

• Monitoring production and product
noise emissions.

• Field service testing of engines and
other equipment.

• Measuring audio-speaker systems,

• Insurance carrier surveys.

Model 208L m 50-100dB Range
• General community noise measurement.

• For law enforcement and municipal
officials,

• Checking noise levels of vehicles,

• Monitoring speech levels for the hearing
Impaired.

• Instructional use in schools.

i_; Both meters measure soundlevels In an "A"-welghted
i SLOW responsemode as requiredby OSHA and other

noiseregulations,Ten tight-emittingdiodesdisplay Ihe
soundlevel measurementtn2dB stepson four
overlapping2gdB ranges.The maximummeasurement

canbe automalically captured and held on the display.
,:._ Themeters can be calibrated to maintainaccuracy.
i i,_ Thesellghlweight 4-ounce instrumentsare housed in a

high impact plasticcase.They slip easily into a shirt
pocketand are readily available tot spot checking of
noiselevels.They are poweredby a single 9-volt
transistorbanery, Ballery life is 79 hoursof continuous

Manutactured in U,SA.
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For Sound LevelMeters,NoiseDosimetersand
Other Sound Measuring Instruments

• For both precise laboratory and
field calibration

• Self-contained.,. battery operated

+ Accurateandstable,.. ruggedconstruetion

• 11/s" microphone coupler.., various
size adapters available

.._ Model CA-22.., Precision calibratorwith four selecP
L J able outputs -- 110, 94 dB: 10£)0.250 Hz

Model CA-15B,,, Five-frequency calibrator --
125. 250, 500, 1000 and 2000 Hz at 110 dB

Model CA-32... Calibrator with precision timer for
noise dosimeters -- 1000Hz at 110 dE]

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

Model CA-12M... General purposecalibrator --
1000 HZ at 94 dB

All five calibrators are portable field instrumentsfor on-the-job use.

The CA-g2 is the most precise of the calibrators, it can be used as a laboratorystandard for calibrating
precision type 1 fnstruments as well as general purpose sound level meters and other instruments with
microphone inputs,

The CA-15B is intended for checking sound measuring instruments in cases where a more thorough
caJibration is considered necessary, It is particuJarly useful in checking the scale weighting of sound level
meters and in determining filter skirt accuracy of octave band filter sets.

The CA-32 has a built-in precision timer whfch limits the duration of the signal to precisely32 seconds. The
0A-32 is designed primarily for fleJd calibration of noisedosimeters where the readout is a function of the
duration and amplitude of the acoustic input.The calfbrator isalso used to verily the accuracy of other sound
measuring instruments.

/ The CA-12B 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.



._1
specifications

_,. __ i Keeping your sound level meters, noise dosimelOrs and

al j

other sou nd measuring in slruments calibrated is essential
to obtain accurale readings. The calibration of all Quest
Calibrator_ is Iraceable to the U,S, National Bureau el
Slandards+

CA.12D, CA-12M & CA-32 CA-t5 rl CA-22

Fi'oquo.©y 1000 Hz _ 3% 120. 200. 000, 1000, 050 and 1000 HI _ %0%
2000 Hz 2 3%

8ound Prelouro Levels CA-12 n nod CA-32:110 dD 110 dD to(. 20_ N/M z 94and 110 dO rot,
ref. 30_ HIM I 20_ HIM _(20_ Po)
CA-12M: g4dg

Aocurizo

{20°C+ ?_0 mm HO) ± 0,4 dD ± 0,4 dg -*0.3 dD

Temperature Coofllclenl 0 lo 0,01 dD/°C nlax+ 0 to 0,015 dgPc max. 0 to 0.o1 _D/°C max+
++IIIIUdo _llocls 0.1 dB dooronso lot ollci10000 ft. 8oo lnstrucllon Monuol 80o INBlmcllon Manual

Increase In altlludo from mooIov©
to 12+000 II.

vonauo Noxle 1,0 veil rml nonlPl_l beh01d 1,0veil rx111no1111_albehind
1000 ohma el onch Iro(;uoncy 10]_ohm| at each frequency

_llIorlloA 1,0% Ixzal, 1.0% mnx. 1,0% mnx+
Conn_ellon None 8wllchcrolt 700 Tlnl-plug or equal 8wllchcrlg ?00 Tlnl-plu(] or equal

_owor Oour¢o CA-120 Artd CA*I 2M, and O no 0*vo_l Iranlllllot b_llory Oflo 0*veil IMnolllor bolloty,
CA*02; 0.veil lrarlll_lor b_lloty, NEDA 1004, with g • el 00 hour_ Nr:DA 1004, Wile 01oo| [10hoi_rl
Ni_DA 1004_wIIh leo el 00 hour|

Operating Temperature -10 to * _0_C -10 to + 000C -10 to * 0OoC

,rlo_oUvogumldlly 0-P0% 0.0§% 0*0_%

_ONOIrUclIon Rugged aluminum hoe|log R_ggod olumlnum housing RugGed _lumlnum hok_lPl0

_1_0 10.1 c0t Ion0 x 0.0 cm din, 11.2 cm long x O.0 cm din. 112 cm long x 0.0 cm dl{i,

Wolghl CA-12D and CA-12M: 340 or_zml 410 grom_ 300 gromz
CA-3_: 310 grnms

Timer 0A-30 only, Pulhbullon slarl, None None
32-=o©ond *'o11"II_e ,_0.5%+
¢ryotn_lime Pn_o

Operating Mod0l CA-120 ConUnuoua Contlnuo_a Coilflnuous
CA.32: Precision limed

( I((QU e ST))11_ L. E+ 3_:::_£_l_J,+ + TWX"l'elephorleClc°n°nl°woc'510W°rthirlgl°nSlreet910 26Q(414)1438W1567.915753066LA BELLE Represented by
t+ , \*..!

I I -BG
98,17



DATASHEET 510SDulhWoMhingIon
Oconomowoc, WI 53088 USA

VIBRATION ASSEMBLY Phone:414.tG?-9157
MODELS VA-5OSB and VA-5OBBP

--- for use with the Quest Models 215R and 155 Sound Level Meters

The VA-508B Vibration Assembly (VA-5ORBP for the 155 Precision Meter) is an
attachment to a Sound Level Meter for the measurement of vibration of structures

and machinery. The system is used for general vibration analysis and monitoring

of potential machinery failure.

The Assembly consists of a miniature accelerometer, Model VI-90 Vlbrabion
Integrator, and interconnecting cables. Measurement of acceleration, vel-

ocity, or displacement is obtained by a mode switch on the VI-90. A con-
version chart is provided to convert the dB values on the Sound Level Meter
be vibration units. The use of an Octave Band filter set with the system will

futher enhance frequency analysis of the vibration. Calibration is obtained
using a I volt rms, I KHz electrical signal provided by the Models CA-15 or CA-2E
Sound Calibrators.

System Consists of:
Model 508 Accelerometer

• /._ Model AC-5 Accelerometer Cable
_4_ Model VI-90 Vibration Integrator
'_z Model 59-982 215R Input Cable -0r-

58-817 155 Input Cable
Model 59-72 Probe

Specifications:

Szstem
Dynamic Range:

Acceleration - 3 x 10-3 to 150g's (rms)

Velocity - 3 x IO-5 to83 meters/seQ (rms)
Displacement 3 x 10- to 3 x 10-_ meters (rms)

Frequency Range: 10 Hz to 10 KHz
Temperature: -I0oC to ÷50oc (less aeeelerometer)

Accelerometer

Model: 508, piezoelectrle
Sensitivity: 10mv/g rms ± 5%

Mounting Thread: 10-32 Tapped Hole, O.12 in. deep
Connector: Mierodot S-50, Female
Weight: 12 grams
Transverse Sensitivity: Less than 5%
Power: 0.5 ma (provided by VI-90)

Temperature Range: -50oO be +120°C
Model VI-90, Vibration Entegrabor

lnpub Impedance: 50K ohms with 0.5 ma current source

Output Impedance: Effectively 0 ohms at less than 3 ma
Gain Accuracy: t0.5dB at 25°C, ±1.0dB over temperature range

_ ) Power: 9 Volt transistor battery, 100 hour battery life.

Construction: Active electronic integrator in a rugged aluminam housing
Size: 4.7 x 2.5 x 1.2 inches (120 x 64 x 30 mm)

Weight: 8 ounces (R27 grams)
98-14R

DivisionofLaBelielncuslries 5/83
CASLEA_OR6SS'LAB_LLE',OCONOMOWOC,WISCONSIN'TWX9102601438LABELlE
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Monitors noise levels of both PASS-BY and STATIONARY vehicles
to determine compliance with community noise regulations.

II Mounts in patrol car for
pass-by measurements.

II Used outside of car for
stationary measurements,

,:: , ;;' f

/ tC li_:;,,:,l_l: Ill'Ill'lift ". _-_--"

8_gi/./11_li_.l';;,:,.: b '

1,0Designed for beth pass-by and stationary ;:] Readable in direct sunlight and complete
vehicle noise monitoring, darkness.

_J In-car measurement of vehicle noise.., _],_Maximum violation signal automatically
similar in use to radar, locked in memory,

,,._ El Easily installed,., monitor is set on dash- E) Remole locking of noise levels for station-
board or seat; microphone mounts on ary tesl with either manual or automatic
window, tachometer input control.
Simple acoustic calibration and internal [.] Portable for general community
calibration check, measurements,



f-",_l

The 235 Monitor Is fully portable for making gen-
eral community noise measurements such as
residentldl-lndustrJgJboundary Ifnee, disco and
tavern noise, aJrcraftnoise and general neighbor-
hood complaints,

The Model 235-12WM Vehicle NoiseMonitor ise spe- are needed. Whlre Ihe officer performs hfs normaJ
clarized dual-purpose sound measuringsystem. It is duties, the noise monitorautomatically chocks for
used both for in-car monitoring of pass-by vehicles and excessivenoise levels.
for stationaryvehicle noise testing,

The systemconsists of a digital readout monitor and an STATIONARY MEASUREMENTS
adJuslablewindow-mounted microphone and cable
assembly, The monilor is readable both in direct sun- The mon)tor can be set up at a test slalton or the officer
fight and incomplele darkness. It covets a sound range can keep it with him for on-the-spot checking of station-ary vehicle noise. As the unit Is monitoring the noise
o1 50 1o100 dBA. emission, the noise levelat the specified engine speed
PASS-BY MEASUREMENTS can be locked into themonitor either automatJcady

through a tashometor Inpul or manually by pushing a
The monitor Is primarily used in pgtroJcarsand ptugs button,
Into the eleclricaJsystem through the cigarette lighter.
The violation _ or throsboJd-- sound level is adjustable Because the monitor is light inweight II can easily be
by lhe officer from 55 to 97 dB. Jnuse toe system is carried to any location, An internal g-volt batlery pro- .--
similar to radar.When the threshold level is exceeded, vidos power for ocJhof-caruse. _
the monitor produces both an aural and visual algrm. 8olh fastand slow responseare provided. An internal
The unit then automatically looks the maximum violation caltbralion circuit verifiesoperation to assure validity of
noise signsl in the memory and instantaneouslychecks thedata. The monitor is mounted in a durable aluminum
background noise levels. Only one officer and one car housing.

SPECIFICATIONS
Sound Lev¢_lRange:50-100dBA singlerange.Maximuminput Thro_hold_55-97 dB,Seloclabloby user,
before ovonoad:tC5 dB, Plug.InCnplzbgltytFor r0mmolockingof noiselevelsand for
8tnrldord;MeelsAN_I $1.4,1971WpeRRA. tachometerInplJt.
RoIponoe:A-wo_ohled,Fast/Slowresponse,_rueRMS. Microphone:HighqualityPZT,1/2"diameterceramic.
Ftoqgoncynelpofllo: 1OHzto 10KHz, OperatingTemperatureRange:-1O_Cto+65°C,
Display: LiquidCrystaJ,3-1/2 dlgff,O.tdBresolullon,1/2"high, Power=,9 to 16volts DC,gwanew_thexternal12-robbattery,
back-gtfornigntuse g,1wattswith Inmrna_9-vogbattery.

Slzo:7-114Wx 5-1/2D x3-1/2H Inches,
Weight:Rlbs,(monitor),
Conslrucllc_n:Durablealuminumhousing,

MODEL 235-12WM KIT
Contains the 235 Vehicle Noise Monitoring System (readout moni-
tor, microphone, mounling mast and cables), CA-12M Calibrator
and microphone adaptor, windscreen, and spare batteries.

OPTIONAL

• Remole pushbutton locking cable • LIne-operaled Power

Supply, PS 123,for classroom demonstrations = Tripod TP-1 _,,uJ
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Audiometers which are accuralely
calibrated are essential Io detec( ll_l_l_
hearing _oss aI an early slage and to
protec{ against needress industria)
compensable hearing toss.
Calibrating audiornelers )s a
necessary parl el Ule OSHA hearing
conservation program. Quest _-";_-,'_.
calibre(ion systet'ns 1busmeet an
imporlanlneedinhearingcon.
servation programs. The systems
perform accurate acousticar
ca4ibFation of all types of audiomelers
and insure {hal Ihe audiograms taken

for record are proper and accurale I[]_1 []All systems are portable. They are
used by both audiomepic technicians
and clinical personnel,

Quesl cafiPralion syslems range from @
lhesophistica(ed c(inical, exhauslive :":,.- Imil
microprocessor-conlrolled syslems le _.
simple meier Syslems which replace

biological calibralion. (Prialer is i lllm_

opliorlal)
• Precise measurement of decibel level,

lineadly, frequency, pulse widlh, AA-188AM System Setup
overshool, rise and fall limes, and
harmonic distortion el manual,
automaticandmicroprocessor
audiometers, lilillBlmEEllINIEEmimliIBm

• Performs momhfy, yearly and IimEINEiIiNIEEillImlilEMIE
exhausbve audiomeler calibralion

• Porlability and modular concepl pelmil
measuremenl ol room background
noise and oIher acoustic analysis.

• Adaplable co impedance audiometers,
hearing aids and artdicial maSloid
calibralion

• CalibraIion of Bra}nstem audiometer
"click" impulse peaks,

• CalibraPon traceable to U,S Nalional
Bureau of Standards.

AM-2000 System Setup

.1.
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MODEL AA-188AM SYSTEM

AA.188 Audiometer Analyzer The AA,1g8 Audiometric Analyzer is a and SISI tones, This system wil_ ac-

58.913 Preamp microprocessor controlled audiomeler commodale TIDH.39, 49, 50 and Telexcalibration sysfem wilh alphalnume_ic 1470 Iransducers, and has conneclion
7023 1 Inch candeneor mlc keyboard control digital display and for mastoid input. The AnaJyzer eonlains

printout eapabiPgy of alp measured datm an auIorangJng precision type 1 Sound
A.63B Preamp Adaptor The user simply places the earphone Level Meter wilh Octave Band Fillers,

58.929 1" MIC Adaptor omo gle earphone coupler. APt critical thus adapting Ihe system to also
values and tolerances are measuced measure audiomeler room backgrouFld

EG.gA Coupler wi hour hay ng o plug and unplug a _toise. A single key distortion

W.440 Weight myriad Ofcables and separale in. measurement (eacuro Irees the user
slrumenls, A simple press ofa button from the need of tuning or hulling riders,

AS.1550 Calibration Stand switches Pelween acoustical iapul via The und can be used on ils own or can
the headphone or direol e/eclrical input be compretely compLder conlroPed via

PMC, IO MIo Cable Item Ihe audiometer, an RS-232 port, A repolI is generaled on

Patch Cords The AA.188 measures consistanl wich a Centronics parallel primer porl,
ANSI $3.26 hearing revel, frequency, For more detailed informalion on the

58,819 Carrying Case Iolal harmonic dislorlioa, linearity, AA.188 see brochuce #98,211.

(CA,22 Calibrator Is Optional) warble lone, rise time, tall lime, pulse.
widlh, overshoot, on/oft racio, crosstalk,

_2-



MODEL AM-2000 SYSTEM

,;,,_ 155 Precision Bound Level Meier
OB-145 Ootave Band Filter |lBIIm m

7023 One.inch Condenser

Microphone Bmllnmm
CA.22 Sound Calibrator

EC.9A Earphone Coupler and JKmlB
Weight

AB-1550 Calibration Stand ImlmBBUBBIBINm

A.63B Adapter for 1.inch
Microphone BlmllmlIB lOB

PMC.10 Microphone Cable, Ten feet BBBINmI[]IBBII IBm
Calibration Chart []il
AA-175AudiometerAnalyzer IlII!
LT.20 Llnearity Transformer mmBm

59.998 Carrying Case mini imlB u

nl Inure
BBmBmmBBi lUBBmla

reMODEL 155-14522AM SYSTEM

155 Precision Sound Level Meter mllmml I ilmmll_
OB.145 Octave Band Filter

7023 One.inch Condenser mlBBI_ HB[] Imml
Microphone Im Im llllllm UU

CA.22 Bound Calibrator Ill

EC.gA Earphone Coupler and
Weight BI

AS.1550 Calibration Stand ImlIBmlNImJll Im
iB

A-63B Adapter for 1.inch
Microphone BlBBIImllmll |Ira=DBBI iB

PMC.lOMicrophonaCable, Tenfeet _INBm| |Ira

Calibration Chart mR
59-970 Carrying Case

This system is t_lesame as Iho
AM-200O system excepl lhat the
AA-175 Audiometer Analyzerand IiIlI

LT-20 Translormer are omitted. _lilI _mHarmonic distortion can be
measured only from 1he3rdhurmomc
and higher, lho Oclave BandAnalyzer,
as in the AM-2OOOSystem,can De

; -"# used separately Ior room background
noise measurements and general _';
analysis applicalions (An optional
OS-133 13-Octave B;_ndFilter can
be used lo measure complete
harmonic distortion)

-3-



MODEL AM-200 SYSTEM

215SoundLevelMeter _ 1L
OB.45 Octave Band Fitter

CA'lSB Five.Frequency Calibrator mlmlmnmlnal [
!

EC-9A Earphone Coupler and
Weight I

BnBzimmmmml JaB IAS-1545 Calibration St and
i

AA.175AudiometerAnalyzer mmiummum I lab 4
Microphone Calibration Chart [llli
59.932 Carrying Case IIIlillllll[ili

(LT.20 Transformer optional) /limll
IBliml I[[B

A complele,versatile and tullyportable B[[LIIil
system for Ihe exhauslivo caflbralion of
allaudiomelers,Using PleAA-,75 IIIBi BIllS
Microprocessor Audiometer Analyzer

the System measures decibel levels, II Ilmillllliattenuator linearity, frequency, hNr-
monJc dislorlion, pulse width, rise time,

Stand Assembly provides a lever arm
Ior ec'lsily applying tile/lecessary 450 /inldod I)y Ihe ANS/ Ioleraf)ces nor-
gram lorce to Ihe earl)hone. The NO TE: it iv import_lnl Io nolo dh3l t/lo In/fl/y associated wdh tl)rJter$ ['lfld riP.
Octave Band Analyzer i215 Motor wilh h_gh acclJfacy O/ tile ca/dJfiltlo/i s.vs- c[(Jp/lo/ios. TboGesy3tollls, when
0B-45 Octave Band Filter) can alsobe reins described on pages ,I and 5. used in the closed collp/t]# ca/ibr(_t/on
used separately for chocking audiomet- when (18lag lh_ ca/d)fr_tlo/) chart rhode, lifo dpcfo{or_ I))(ICtl tl)ore ,1cct_.
ticroom background noiseand {or slypplied With e,ich tllelef, ssit) rate than tile accuracy dehnod by
gerlera[ industrial noise analysis, essence "perfect "and is no/otKJer precision type I tolerances

MODEL AM.100 SYSTEM

215 Sound Level Meter

OB-245 Super Octave Band Filter

CA-15B Five.Frequency Calibralor

EC-9A Earphone Coupler end
l[]l Weight

AS-1545 Calibration Stand

Microphone Calibration Chart

FC-3 Frequency Counter

iBm[ram 59-g32 CarryingCase

Similar to (he AM-2OOexcept tot
making pulse tone measurements. The
OS-245 Super Octave Band Filter and
FC-3 Frequency Counter are used in
place of the AA-175 Audiometer Ana-

m_lm lyzer and OB-45 Octave Band Filler as
a cost saving measure. Totat harmonic

_I_[BI AM'Z00 syslem,separate ,,se of the
Octave Band Analyzer permits mea- k. _
su_emem of room background noise as

[t[jml wo, as generalnoiseanalysis.

inlumil=nm



MODEL 215-4512AM SYSTEM

(_ 215 Sound Level Meter _NINIIII_U_NW_
0B,45 Octave Band Filter

CA.12S Single Calibrator IM llilml_n Iliii

EC.gA Earphone Coupler and

Welght muumumnn

AS.1545 Calibration Stand BI BlllBll lm BIIlll m

Microphone Calibration Chart II
55.932 Carrying Case

An audiometer cafibr align system £im- E
ilar to the AM- 100 but wilh signiticanl I_lBB_i I

savings IN COSLCrJnlains IIle Stan d,'lrd BI_I
Octave Band Filter inslead Of Ihe Super
Filter and tl_e CA,12B single frequency
Calibralor instoad ol the CA.15B hve.

frequency Catibrator. The system per-

AM' 100; however harmonic distor lion J_lim _
measurement begins wdb the 3rd her. IImI
monic The Carimacion Stand ,s also [] lmBB!
included in Ibis kil to pr ovude tile same
easy rfleans el applying the ea_phor,e BIBBI_II IInBI

MODEL 215-12AM SYSTEM

215 Sound Level M eter

CA,12B Sound Calibrator ImmBB_lm

EC.9A Earphone Coupler and

Weight

Microphone Calibration Chart

59-925 Carrying Case BImlN

A basic sy51em that replaces "BioPagi- i_
cal Calibralion" and provides quick,
accurate cafibralion ch#cks of audi- im

omelOr decibel level. This is the system mI
for af)plicalions where 5inlplicily al}d
economy are prfmo COnSiderations
Wdhmd the use of Iho Oclave Band

Fdter it is more irnpottanl tO calibrate in N_I_L_; I_m_J_

a quiet area since smad Iloor vibrations _I_ I
and background noise can affect PIe []ilN•ll B@IIB

i,,

REMOTE MICROPHONE OPTION

The 215 M_ter can be furnist_edwitb Ihe 215R ttcarl then leceivu _l_cbical TesI ASSembly} the nletel accom"

detacl_able rnicrophone for use in all the _npuls WJ]h an oplioRal _/2-1nch mo_J_iles a 2CC COllplel JOI imped_ince
215 systems described above When so microphone las provided in the HA.200 el bemiring aid m(Jasuremerlts
furnished, Ihe meter is designated as

,5-



MODEL 155 PRECISION SYSTEMS COMPONENTS
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155 Precision Sound Level Meter OB-145 Octave B_nd alter

An ANSI-(EG Type 1 ImpuJse Precision Overload Indication: Checks ag poines A plug-in a.achment Ior 155 Sound
ROLmdLevel Meter, A versatile inslrLJ- where overloads may occur; displays LeveJMeter, Rejects ten octave bands
ment with a wide range and a Ndf line overload via LED. from 31Hz ¢o 16KHz, A 20dB gain
of features, A, B, C and Linear weight- Frequency Range.:4Hz (- 3dB) to swgch permits reading decibel levels
ing scales Built-in capability for 27KHz (3dB) on linear, below 10dB in octaves,
impulse and peak measurements. Can
be used will] tile plug-in oclave band Frequency Weighting Network: A, B. C SPECI FICATIONS
filler and other accessories desclibed and Linear. OR-T45 Oclaue Band Filler
on this p_ge, and OB-133 1/3-Octave Band Filler are Standards: Meets ANSf $1.11-1971

optional and can be used in conjunc- Class II, Type 0, lrom 31.EHz to 16KHz;
SPECIFfCATrONS lion wdh either A, B, C or Linear rne.etsIEC RE25-1966.

weighling. Center Frequencies: Ten frequencies:
Range -- Meter Only: 27-140dB re 31.5Hz. E3Hz, 125Hz, 250Hz, 50OHz,
20.uPa,With Octave Band Filler: Metermovement: Linearized 30dE
7-140d[_. sp.'ln, ruggedized high-torque laLd- 1KHz, 2KHz, 4KHz, OKHz,16KHz.
Slandards: Exceeds ANSI $1A-1983 band movement from zero adjust, Pass Band Undormity: Wilhin _ 0.EdB,
lype 1 and IEC651-1979 type 1 impulse. Meier Response: SLOW, FAST, FAST Peak to V_ltey Ripple: 1riB MAX,
Microphones: High quality half-inch MAX., IMPULSE, and PEAK HOLD. Filter Skirl AHenuation:
condenser or optional one-inch con- Accuracy: pB.SdB al 25°C: ? 1.0dB over Band edge frequencies (.707 fc and
denser microphone, 10°C Io p50_C. 1.414 fc) -3dB +: ldB

Model 7046, 1/2" Free field micro- TomperabJre Range: Opelation: 10°C One oclave from fc ('51c and 2fc)
phone, 50 mv/Pa co _50° C, Storage (less b,lIleries): 20dB :_:2dB

Model 7047, 1/2" Pressure micro- 20°C to _60° C. Two oclaves from fc (.25 fc and 4fc)

phone, EOmv/Pa Operating Humiddy: Oto 95% Relalive 44dB _ 3dE
Model 7013, 1/2" Pressure micro- Humiddy. Input Characteristics: (From 155 Sound

phone, 16 mv/Pa Level Meter) Oto ,4 Veils RMS (MAX).
ModeJ 7023, 1" Pressure micro- Ellect el Magnetic Fie)ds: A magnetic input impedance is 9OK in series with

phone, 56 mv/Pa field of 1 Go:sled (BOA/m) al 6OHz pro- 1EMFD,
ducos a nlnximum reading of,10dB on

Preamp: Removable; input impedance Linear weighILng. Output Characteristics: (To 155Sound
is greater than 1G ohm in parallel with Level Meter) 0 to 4 Volts RMS (MAX).
E pf, Preamp wig drive up to 100 feet of Ellect of Electroslalic Fields: Negligible Output impedance is effectively less
cable, as long as proloclion grid iskept on than 1 ohm if driving a load resistance
Polarization Voltage: Regulated 200 V microphone, of 1 K ohm or greater,
DC ± 2%. Batteries: Two g-volt batteries (NEDA Insertion LOSS: O.lqB ± 0,3dB at cen-

rEO4A-- Alkaline) will provide appro×- to: frequency,
Meter Inpul: Input imped,'lnce is 1 hnalely 25 hoLtrSof cOnlinLmusopera-
Megohm in parallel with 100 pL Maxi- lion (1_ hours wdh optional OB-14a 20dB Gain Switch Accuracy: Gain
mum sinusoidal inpul voltage is 1ov Octavo Band Filter) at 25°C. boost is g0dB ± B.2dB.RMS.

Tripod Mounl; Threaded insert on back Power Sou_'ce;No internaJpower
AC Output: f.O V RMS bellind 3.2K of meter accepts a standard 1/4-20 source. Bagery voltage isoblained
ohms at 3BdB meier deflection, (4V tripod mounting screw, from the ±6,45V supplied in Ibe Modelt.RMS Max.} 1_5 through the 5-pin connector.

Size; 3.7 x 12.1 x 2.0 inches (94x 307 x
DC Output: -_0,75V DC behind 3.2K 51ram) including microphone height Size: 3,7 x 3.6 x 2.0 inches. (94 x 91 x _,¢)
ohms at 3OdB meter deflection, and knobs. 51ram) including knob.
(Approx. _-11V DO Max.) Each 0.25
volt change represents 10dB, Weight: Approximately 26 oz. (740g) Weight: Appro×imately 9 oz. (g55g).
Oeteclor: True RMB. including batteries. Construction: Solid slate integrated

Construction: Solid slate inIegrated circuitry in n high impac_Cycolac T-
Crest Factor: 15 (25riB) at ;EdB or less cqcudry in a high impact Cycolac shielded housing.
meter deflection, 5 (15dB) minimum at T-shieided housing,
_.30dBor le=s meter deflection. - 6 -
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OB-'133 1/3-Octavo Sand Filter 0A-22 Sound Calibralor AS-1550 Calibration Stand

A plug-in attachment for th0 155Sound A dual-frequency (250 and 1OO0Hz) Used with 155 meter calibration
Level Meter. SelecIs 33 1/3-o¢lavo and dual amplitude (94 and 110dB) systems Io hold microphone. EC-gA
bands from lg.5Hz _o 20KHz, A 2gdB o_librator. Generates four se_ectable Coupler andWeighl assembly and
gain switch permils reading decibel reference outputs with accuracy of earphone as illustraled above.
levels below 1OdB in 1/3 oclaves. ± 0,3dS.

PMC-IO Cable
SPECIFICATIONS SPECIFICATIONS

A 1B-fool cable for remotely using the
Standards: Meets ANSI S1.11-1971, Frequency: 250 and I(]00Hz ± 1,5% 155 Sound Level Me(at microphone in

.. Class Ill and IEC R225-1966, Sound Pressure Levels: 94 and 1lgdB Ihe AS-1550 Calibration Stand when
It..,, Con er Frequenc es Th r y- h ee ref. 2O/_N/M;'(SO#ha). calibrating audiometers and for olher

12.5Hz (Band #11), 16Hz, 20Hz, 25Hz, remole measuremenl applications,
31,5 Hz. 4OHz, 5OHz, 63Hz, 80Hz, Accuracy (20° C, 760mm Hg): ±O,3dB
1OOHz,125Hz. 160Hz, 200Hz, 250Hz, Temperalure Coefficient: O1o 0,1 5B-817 Precision Input Cable
315Hz, 4O0HZ, 5OOHz.630Hz, 800Hz, d_/°C maximum, A 5-foot cable is available thai connects
1KHz, 1.25KHz, 1.6KHz, 2KHz, 2.5KHz, the 155 meter to the LT.2OLinearily
3.15KHz, 4KHz, 5KHz, 6,3KHz, 8KHz, Altitude Effects: See instruction
10KHz, 12,5KHz, 16KHz, 20KHz (Band manual. Transfolmor,
#43). Voltage: 1,Ovolt rms nominal behind PA.4 Probe Microphone
Pass-Band Uniformity: ±O.5dB lOB0 ohms at each frequency. This microphone system makes il

Peak Io Valley Ripple: ±0.5dB Distortion; 1,0% maximum possible Io delerrnine Ihe sound level alvery discrele Iocalions in Ihe sound
Filter Skirt Attenuation: Connection: Switchcraft 780 TINI- field suc)_as ala healing aid or

,707fc & 1.41fo -- 25dB allen. Plug. or equal, cochlear implant,
.5f & 2f _ 45dB atten. Power Source: One g-volt transistor ASan example,this system can
.25_c& 4_c -- 68dB allen, battery, NEDA 1694,with life of 50 measure Ihesound pressure level at tile

Inserlion Loss: 0.OdS :_O,BdBat fc hours, microphc)no of a headng aid directly

-2OdB Gain Switch Accuracy: Boost Operating Temperalure Range: =10_ lo wdhin 1,BdB,This measuremenl
20dB _+O,2dB. _5O°C lechnique improves Ihe relJabilily andvalidity of sound pressuremeasufernenls,
Power Source; Powered by 155 Bound Relative Humidity Range: 0-95% The probe syslem inc)udes: an elecbeI
Level Meter. Conslrucdon: Rugged aluminum microphone and cable, a PA-4 preamp-
Size: 3.7 x 3,5 x 2.0 inches (94x 91 x housing. Igier wilb buill-in Ques_microphoneconneclor, and calibrator adap_or.
51ram) Size: 4.4 in. long x 2.3 in. din.
Weight: 9 oz, (255g) (112 x 60ram)

For more delailed information on Ihe Weight: Approximately 13 oz. (380g)
155,and accessories see brochure
#98-109.
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MODEL 215 METER SYSTEMS COMPONENTS
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Model 215 Sound Level Meier OB-45 Oclavo Band Filter OB-245 Supor Octave Bend Filler

A professional fug-rango ANSI Type 9 Ptu9-in attachment for Model 215 A special fiqor sol with a hl9h dogroo of
general purpose meter for virtually all Sound Level Motor. Selects nine octavo (sciatica between frequency bands
applications requiring precise sound bands from 31Hz to gKHZ.Meets ANSI nominally 40dB/oclave rollofl. Nine
pressure level measurements. Wide S1.11 class II, the mosl stringent class selectablo ranges from 31Hz to 8KHz.
dynamic range -- 30-140dB, A, B, C, for octavo fillers, A 1OdBgain switch In addition to improved performance
Linear and External weighting selec- permits reading dB feversdown to for ag standard uses of octavefillers,
tion. Modurar construction permits 20dB in octaves, the unit is specially designed for reeds-
plug-in addition of Octave Band Filler urin9 full harmonic distortion el audi-
or Peak-Hold Attachment. Meets ANSI SPECIFICATIONS omelets -- including the difficult-to-

Standard $1.4 Type 2 and lEO 651 Frequency Range: Nine ranges 31Hz to measure 2nd harmonic. The Super _.....
Type 2. 8KHz center frequencies, lulJ octave Filter far exceeds the mosl slfingent _ ,
SPECIFICATIONS band width, requirements of ANSI St.11.

Standards: Meets ANSI $1,11-1971 for SPECIFICATIONS
Measuring Range; 30-140dB re 2opPa Class II Filter Sots,

Frequency Range: Nine ranges31Hz to
Response: A. B, C, Linear and External Input', (from 215 SLM) 1.2V rms plus 9KHz cenler frequencies, full octave
scale weighting, fast or s_owresponse, t0dB crest factor, 20Hz to 10KHz, band width.

Standards: Meets ANSI B1A-1971, Output,'9 to 4V rms, output impedance Standards: Moots ANSI S1.11-1971for
Type 2 and lEG 051 Type g, lessthan 1 ohm. Class II Filter Bets.

Frequency Range: 20Hz to 10KHZ Gain Button: 10riB signal boost Band Roll Off: Minimum 36dBper

Output Display: Motor type wdh direct Power Supply: None; uses battery octave with bolh filters engaged.
decibel readout, power from 215 SLM. Input: (from 215 SLM) 1.2Vrms plus

Record Output; Approximalely 1,gv Operating TemperakJre: -10 ° to 19dB crest factor, 20Hz to 11KHz.
rms AO at full scale behind 1K ohms, +50oC. Output; O(o 4V rms, oulpul impedance
Adapted to OC recorders with Quest less than 1,o ohm,
RM-gO9 Recorder Module. Humiddy: 0-95% RH

Microphone: High quality PZT omnidi- Size: 3 x 3-1/2 x 2-1/8 inches; back Power Supply: None: uses batlery
rectional ceramic, 1-1/8" diameter, prale extends to 8 inches, power from 215 SLM.

Battery Supply: Two 9V transistor bat- Weighl: 9 oz. (2559) Operating Temperature', -10° {e +5o°C
tedes, NEDA 1004. Battery life, 70 Construction: SoJid st;go intogralod Humidity: 0-95% RH
hours, circuitry in rugged aluminum housing. Size: 3 x 3-1/2 x 3-1/4 inches; back
Operating Temperature: -10 ° to +-50=C Remote Microphone Capability plate extends to 8 inches.
Humidity: 0-95% RH Option

For more detailed information on the
Overall Size: 3 x 7 x 2-1/8 in. (76 x 178 Can be built into the 215 Sound Level 215, and accessories see brochure
x 54mm) Meter during manulaclure 1oprovide for #98-194,

the use o]an exlension cadre or Hearing

Weight; 19 oz. (539g) Aid Cal_le.Melors with remole micro- _._>_
Construction: Solid state tnlegrated phone capat_ilily are designated Model
circuitry in rugged aluminum housing, 215R,Calibration systems wilh this

capability are designaled as Models
215R-4512AM and AM-100R.
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PH-35 Peck Hold Modulo Model CA-156 Callbrclor AS-1545 Calibration Stand

Any of the 215 meier Audiometer Carl- A fiv0-frequoncy per'table field calibra- Used with the 215 meter calibration
brafion Systems can he used with the tot. 1lOdB; 126,250, 500, 1K and 2KHz syslems to support the 215-46 Octave
PH-35 Peak Hold Module for the carl- frequency selection; ±0.4dS accuracy, Sand Analyzer, earphone, coupler and
bration of Srainstem Audiomeler Click 1-1IS-inch coupler cavity, optional weight as illuslrated above,
impulses. Peak levelsare measured lor adaptors,
both absolute peak and35 ms risetime Model CA-12S Calibrator
peak, SPECIFICATIONS

Aportable, self-contained field type
Frequency; Selectable. 125, 250, 500, calibrnlor, 1rOdS sound level at 1000

SPECIFICATIONS lO00and 2000 Hz, -+:3%. H,t, :!0.4rib accuracy. 1-118-inch

_.,.,..} Peak Hold Range; 30-146dS (S01by Sound Pressure Level: 11OtiS,m 20/_Pa coupler caviW, optional adaptors.2?5 Sound Level Meter),

Operating Modes', Peak Impact -- Hold; Accuracy (23° C, 760ram Hg): :_0,,IdS SPECIFICATIONS
Peak rms fasl response -- Hold; Peak Temperature Coefficient: 0 to .015 Frequency; 1Og0Hz_ 3%
IEC Impulse _ Hold. dB/'_C Sound Pressure Level: t 10dB re 20,_Pa
Rise Time -- Altitude Ellecls: See inslruclion

OSHA Impact Mode',Less than manual, Accuracy (23° C, 760mm Hg): :kg,4dS

5O,usec, Power Source: 9-volt Itansistor battery Temperalure Coellicient: 0 to O,ldB/_ C
FAST Response Mode: 125 mglisec. (NEDA 1604), Ballery life approxi- maxinlum.
JEC impLdse Mode: 35 miffisec, mately 60 hours, Ntitude Effects: O.ldB decrease for

Hold-Decay Rate: Less than ,OldB per Operating Temperature: - 10° to 50° C each g,000 foot increase in alldude
sac. (all modes). Item sea level to 12,000 feet elevation.

Conslructien; Solid state integrated PowerSource; g-vog transistor
i Power Source: -+9voRs(from 215) circuilry in rugged aluminum housing, battery (NEDA 1604). Batlery life

Input Vollage: 0-6 volts peak Case Size: 4 in. long x 2.3 in. die, (102 x approximately 50 hours.
t Size: 2-1/2 x 3-1/2 x 2.115 inches; back 56mm) Operating Temperature: --10° to t 60°C

plate extends to 8 Inches. Weight: 12 oz, (3400) including battery, Construction: Solid state integrated
Conslrt_ction: Solid state inlegraled circuitry in rugged aluminum housing,
circuitry in rugged aluminum housing,

Case Size: 4 in. long x 2,3 in. dia, (102 x
L 58mm)

WeighC12 oz (3809) including hallery,
HA-lOg or HA-2O0 Impedance/Hearing Aid Test Assembly

Adapting the Calibration System Ior with connector, are necessary as 59-982 Input Cable
impedance audiometer orhearing aid accessories. The following additional A 5.looIcable Ihal connecls lhe 215 meier
tests requires the use of th_ 216R parts are needed for tests: Io 1t10LT-20Lineari_yTransformer.
Remote Microphone Molar. A 2cc Model 215R Remole Microphone

_ coupler i_ necessary to collnect lhe Sou_d Love{ Meter PA-5 Probe Microphone
impedance probe or hearing aid to the QHA_I or QHA-2 2cc Coupler Thismicrophone Syslemis thesameas Ihn
metermicrophcne, ThestandardQuest 1630HA1/2.inch Microphone with 32- PA-4System(see page 7) only designed to
4gl n'_icropho_e is _ooI_rge to fit the inch cable and connector work wilh g_e 2T5R Remole Mic Sound
gce coupler, and therefore the model 1/2-inch Microphone Adaplor Level Molar in the same fashion as Ihe
1630, 1/2-inch microphone and cable PA-4 [ices with g_e155 meter.
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AUDIOMETER ANALYZERS
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AA-175 Audiometer Anolyzor and Center Frequencies: 31.5Hz,g3Hz,
125Hz,250Hz, 5OOHz,1kHz,2kHz,

A microprocessor-controlled analyzer Size: 3-1/4 x 7 x 6-1/4 in, (175 x 160 x 4kHz, 8kHz, and self-centering, (Locks
that verities audiometer calibration and 93mm) onto 1heincoming frequency.)
performance. CalcuMtes decibel level, Weight: 1-3/4 Ibs, (0,8 Kg)
linearity, harmonic distortion, fro- PHYSICAL
quency, overshoot, rise and fag times, Construction: Aluminum housing.
and pulse width. For more detailed information see Power Requirements',120/240Vac,

brochure #98-143, 50/60 Hz. (240Vac is lactory-set option)
SPECIFICATIONS Temperature: Operating: 15 to 35°c

Display: 4-1/2 digit liquid crystal AA-188 Audiometer Analyzer Storage: -10 Io 5O°C.
Functions: Frequency, Calibrate, dB Humidity: 0-95% RH,
Level. Linearity, Distortion, Fall Time, The Quest AA,188 Audiometer Analyzer
RiseTime, Pulse Width, Overshoot, is similar to the AA.175 but does not Size: 10 x 10 x 4 inches (254 x 254 x
Additional keyboard controls: Range, require a sound level meter Io operate 102ram).
Left, Right, Prinl. Title and Reset. it, II also has the added features of: Weigh1:Approx, 5 Ibs, (2,27Kg).

Alpha-Numberic Keyboard, Aulo Construction: Solid state inlegrated r_" J
Jnput: From SLM: 0,5 to 2,0Vrms, (0.16 Ranging, Warble measurements,
to 0.63 Vrms wdh 1OdBboost.) circuitry in a rugged eleclrically shielded

Computer Interface, and is Program molded glaslic housing.
Input Impedance: Approximate 0.01 Flexible,
MFD capacitor in series with IOOK
ohms. GENERAL SPECIFICATIONS ANALOG SPECIFICATIONS

Standards: Meets all pertinent sections
Frequency: Measures from 25Hz to Keyboard: 69 key membrane with lactile Ior audiometer calibralion of ANSI 61.4.
12KHz, Accuracy: 0,01% ± 1 count, feedback. Type 1 and IEC651-1979 Type 1,
Linearity; Accuracy: ±O.ldB. System Display: 16 character alphanumeric InpLd: Minus 12dBto 130dB.
accuracy is primarily dependent on the liquid crystal.
SLM atfenuator. Preamp: On remote sland; Indut isPrinter Output; Centronics CompatibleDislortion: From gSOHzto 809OHz; greater than 1Gohm in parallel with 2pf,
Range is 15 Io 50dB down (approxi- with 36 pin connector parallel, Preamp will drive up to 10Oleet of
rnately 18% to 0,3% THD), At 125Hz: Serial Port: RS-232 compatible with cable,

switchable baud rates via a dB-25 Microphone: 1 inch condenserRange is 15 to 33dB down (approxi- female connector.
rnately 18% Io 9,2% THD). Harmonics precision.
above 20,0OOHzare suppressed. Accu- Baltery Lile Ior Non-volatile Memory: Polarization Voltage: Regu_aled 2OOv
racy',_+gdB. Better than 2 years. ± 2% over temperature range.

Rise/Fag Time: Accuracy: 1 cycle :+: MEASUREMENT SPECIFICATONS Microphone Inpul: Input impedance is 1
lmsec. From 5msec. to 1999reset, Megohrn in parallel with t0Opf.
Pulse Width: Accuracy: 2 cycles -+ Frequency: Measures from 5Hz to Maximum sinusoidaJ inpu volage s v
lmsec, From 2Omsecto 1999msec. 20kHz, Accuracy: 0,01% ± 1 count, RMS,

Overshoot: Accuracy ±0.1dB, Fall/Rise Time: Accuracy: 1 cycle ± Attenuator Type: Autorang[ng via
O.lmsec, From 1,0msec. to 6,5sec, microprocessor control,Oulput: For printer: 2 wire, serial data

per RS-232. Pulse Width: Accuracy: 1 cycle ± Attenuator Accuracy: ± O.3dB over0.1msec, From 1,0rnsec, Io 6 5sec,
Battery: 2 NEDA 1604A 9-volt alkaline, entire frequency range,
Life;Approximately 10hourscontinu- Overshoot:Accuracy; ± 0,1dB. Frequency Response:4Hz(-3dB}to
ous use, 27kHz (-3riB) on Linear.
External Power', Model 65 Power Pack. Frequency Weighting Networks: A, C,
(Provides 6,3 VAC @ 5OOmA.) OCTAVE FILTERS: and Linear, _:_

Temperature: Operating: 15° to 35°C Standards: Meets ANSI S1,t1-1971
Storage: -10 ° to 50°C Class II Type O lEO R225-166 from For more detailed information see

Humidity: 0-95% RH 31.5Hz Io 8kHz and self-centering band brochure #98-21 f,

r
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BIO-ACOUSTIC SIMULATORS
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BA.201 ale,Acoustic Simulator 8A.201,25 RIo,Acoustic Simulator

The Quest Model SA-201 is a high quality measuring device Same as she BA.2Ol bul in addilion conlinuouslymeasures :
used Io fulfill the requirements or daily biological lests of room background noise in riveoctave bands in accordance i
audiometers, wiih OSHA and olher criteria, :
II is simply substituted for a tesl subject, thus eliminating
the need to use the same person with a known hearing SPECIFICATIONS: OCTAVE MONITOR SECTION
Ihreshotd Jevel, Test Octaves; O.5kHz, lkHz, 2kHz, 4kHz, and 8kHz.
The unit can be used with manual, automatic, and Test Levels: 40dB at ,5kHz and lkHz, 47d9 al 2kHz, 57dB at
microprocessor audiometers, and Ihal use eilher standard 4kHz, and 62dB at 8kHz (per OSHA),
earphone oraudiocups. Indicalors: 5 LED's Ior Tesl Levels above.

SPECIFICATrONS Filler: ANSI $1,11-1971, Class JI, limited to - 30de,
Microphone: Cable-mounted ceramic wilh Builhin FET

Test Frequencies: 125Hz to 8kHz preamplifier.
E_Oalibration: 6OdB HL ± 1rib at lkHz continuous lone with Calibration: l t0dB, lkHz acouslic calib_alion leacuze.
_TDH-39, 46, or 50 headphones.

Weighl: BA-201.25 is 69gg (1,5 Ib,) withoul remote
:! Accuracy; Regeatabte to within 2dB al all lest frequencies microphone.when used in sound room.

Indicators; 3 LED's; Left, Righl and Power,
t_

i Transducers: Two, Electret elements, each wilh inlernal FET
: preamplifier. RESPONSE DELAY MODIFICATIONS AVAILABLE
b Response Output: Normally open and normally closed relay
" contacts, (SPDT 3 wire output.) Capable of switching up Io Bmh the BA.261 and the BA.201.25 Bio.Acouslic Simulators
_': 30 volts AC or DC, can be used Io check the calibration ota Besserman, Tracer,; ,100and Tracer 410N Audiomelers We have installed in Ihose
,, Hysleresls: 10dB .PfdS belween ON and OFF Indication new models a Response Delay Control. ]'he units will cosl

when used wilh cordinuous tone input, slighIly more Ihan Ihe standard units. Toorder 1hoseunits
i Relay Speclficalions; 2SOMAcurrent, 30 vogs AC or DC. 20 specify Ihe following;

million operalions.
Frequency Output: with audiometer al 60dB HL, oulput Is #59.815 BA.2Ol Response Delay Mod. Unq
1,2V P-P square wave for use with frequency counter, #59.517 BA.201.25 Response Delay Mod. Unit,
Power: 9 volt alkaline battery. (optional 120 volt power
adapter Model 120.) Low batlery indicator when used in the
battery mode,
Size: 170 x 165 x 100 mm (6,8 x 6.5 x 4 inches)
Weight: BA.201 is 560g (1.25 lb.)

Construction: Aluminum Housing,

For more detailed information on 1heBA-2OI's, see
brochure 98-160,
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COMPONENTS USED IN ALL SYSTEMS
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Model FC-3 Frequency Counter LT-20 Llnearlty Transformer EC-9A Coupler and W-440 Weight

A simple, easy to use frequency coun- Used with either meier system to Audiornetric 5cc coupSer similar to the
let intended for use in and around the increase signal level by 25dS. Permits NBS, Type 9A 1orcalibration of all
audio range, Complete with 6,fool audiometer linearity check down to audiometers. The W-440 weight
power cord and line converter that -10dB. provides the necessary 450 gram force
plugs into wall ouget, to the audlornetur e_rphone.

SPECIFICATIONS

SPECIFrCATIONS Signal Gain: Approximately 20dB

(3 sp ay L,E.D., 5-d g , 1/2' h gh, Input Impedance; Serectable; 10, 50 or
Updated every 2 seconds. 100 ohms

Frequency Range: 1OHzto f0OKHZ Input and Output Jack: TINI-Plug.

Snput Impedance: 10(3Kohms over ire- Suggest Output Load: Greater lhan
quency range, 140K ohms _ '

Sensilivity: 100 mv rms over frequency Conneclion Cable: Use Cabre #58-817
range, tot cor_nec_ion to Model 155 Precision
Maximum Input Voqage: 150 V rms Sound Lovo_Meter. Use C,_bfe #59-982

for connection to Model 215 Sound
Accuracy: .01% Level Meter.

Power Supply', Model PS-lg4, lgO VAC Size: 3,2 in, long x 2,4 in, die. (80 x
to12 VDC, 12 VDC, 450MA 60ram)

Size: 4 x 4-1/2 x 1-3/4 in. (102 x 114 x Weight: g oz, (170g)
44r_Im)

Construction: AkJminum housing

iniunminNHmnmiimaimO|mlmnmNumemannmimsnnaSalea|aUNI
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QHA-2 and QHA-1 Couplers PS-95 Power Supply _J

2cc Couplers for impedance or hearing AC line adaptor for operaling lhe 215
aid calibration. Sleeve adaptor included and 155 meters instead of batteries, +9
to lit 1/2-inch microphones only. and -9 volt,
Specify for which microphone.
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SYSTEM SELECTION GUIDE

; _ Which System is Right forYou?The charl belowshows the calibration
componenls thai are available and Ihe
systems in which Ihey are used.

) Because of the many componenl com.
binations Ihat are possible, we suggest

i you cenlacl your local instrumenl
dealer or our home office tohelp you
selecl the proper syslem tor your
needs.

,= = = =
,5 ,¢ = < < 7,, 7,,

AA-198 Audiometer Analyzer X
155 Sound LevelMeier X X
OB.145 Octave Sand Flger X X
7023 One.fnchCondenserMicrophone X X X
CA.22 Sound Calibrator X X

| AS.1550 Calibration Stand X X Xr PMC.10 Ten-foot Cable X X X

99.970 Carry Case X I'! 7046 Half,lnctl Condenser Microphone '
; 98.817 Precision Input Sable ' ' X

OB.133 1/30clave Band Filler
59-819 Carrying Case X

EC.gA Coupler andWeighl X X X X X X X
Microphone CalibrationChart X X X X X X X

i:__ AA.175 Audiometer Analyzer X XPdnler (forAA,179)

i_ FC.3 Frequency Counter X

'!_ tLT.2O Lineadty Transformer X"J'QHA.1or QHA,2 2cc Coupler (Spe01fylot which meier;

._ requireshaIHnch microphone)
_ p8.95 Line PowerSupply

_ 59.998 Carrying Case X

215 Sound Level Meter X X X X
215R Sound Level Meter (Remole micro-

phone option)
09,45 Oclave Band Filler X X
OB.245 Super Cclave Band Filler X
CA.12B Sound Cal_bralor X X
CA.15B SoundCalibrator X X
AS.1545 CalibrationStand X X X
PH.39 PeakHold Module
59.992 Carrying Case X X X
59,g25 Carrying Case X

iV "I'HA-190o_HA,20g Impedance/Hearing AidTest Assemblyt59.gBg Inpul Cable

X = IncludedlnKft ' = Optional
t = In215 meter syslems215R remole microphoneoption is required,

• 1_ " PIpnt(=atnU SA
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A Unique Microprocessor-Controlled Analyzer
for Calibrating Audiometers Conveniently,

Accurately and Automatically.



E L E C: T I::.'O i-q [ L-:'H,
AUbI 0METER ANALYZER

O!,INEP

MODEL

SERIAL. #

CRL,B','
.....................

[,AI"E

HOTE _ _llCIl(ttlHqt_ z|ll(t_tiJf¢'g (ttl(l Prgltll_g _lottqt #1 I't COtlI[I_t)fI, AlI(_I(#/III?I¢'*_ CtIlIIIf_II_¢#11 *¢JqNI_?HI,

..................... Specifications
_* _++:__ _+ + __+_ _*+_ _+ Display= 4.112 digit liquid crystal.

RIGHT
_,uIH_FRE0 _ - -. l_yboard Coat,Is: REPeat. PRl'_Qtlency. LEFT. RIGIIT. CALIbralc. I.EVEL,

LlNearlty, DISTortion, RANGIC,FALL, RIS[¢, Pul_e "Width, PRINT. TYI'LE, OS, RESET,
SPL 1 t 4.1 DE: . O.9.TH[5 -41.4DE;
FAkL -."_.kM..'lc lnpttt: FIOII|SLM: O.5 Io 2.oVrms. [o. 16 to O.63Vnlm with IOdB boost.)

_'I SE 4:3.0Me Input Impedance: Approximate 0.01MFD capacitor In series with 10OKohm.
03 O,6DB
pl,] 2 t O. Otl£ Frequency= Measures from 25Hz to 121{I Iz. Accuracy: O.O1%+ 1 count.
RI GHT LlnemSty; Accuracy:_+ 0, ldB. Sy_lmn aecutalcy Is primarily dependent on the SLM
FREQ _gTHZ attenuator.

SPL l I2. ODB Distortion= F 2"5011z to 800011z: l_ange Is 15 to 50dB down {approximately 18%
THI) - 45,7DB to 0.3% "111121.At 1251 lz=Range Is I5 to 33rib down [appl_xlnlatcly 18% Io 2.2%
FaLL 2£. 0115 '13ID). Ilarmonlcs above 20.00011z are suppressed. Accuracy: + 2riB.
RI_E 47. 0115
0_ L 0t'.E Rise/Fall Time: Accuracy: I cycle _" Imscc. From 5mace to 1999mscc.
PW 206. 011_¢ Pulse Width: ,_ocumoy: 2 cycles :t Imsec. From 20reset to 1999m_c.

P I GHT Overalmot= Accuracy: + O.ldB.
FPE0 1507H2
sPk 1t 2.2 PB Output: For printer: 2 wire. serial data per RS-232.
THD -38,5DB Battery: 2 NEDA IT0.tA 9-valt alkaline. Life:Approximately 10 houru continuous
F_LL it, OIlS tJ_,,

RI.¢E 51.0M e External Power: Mvde165 Power Pacl¢. (Provides 6.3 VAC a 50OmAJ
OS O,ODE:
P_ 206. Oils Temperature: Operating: 15" to 35"C

Storege:- IO* to 50'C

Humidity= 0-95% RII

SI_: 175x 160 x 83 mm 13.t/4x 7x6-1/4 l_lchesl

FPE0 501H2- Weight: 0,8 l(g (1-3/4 Ibs.]SPL _32,or)B
FREO 1O01HZ _nstrucflon: Aluminum housing
SPL 77.008
FREO 1503H_
SPL Accessories
FREO 2810H."
'-",PL 73.5o8 I 6470 Dlgltoc Printer

LT-20 Llnearity Tranaformer

SPL 107,5D 8 Reprosvntodby _
DIFFR - 9,998
SPL '97, ID8
[,IFF_ -tO.4D8 510 S, Worthington St.
SPL 87.5;,8 O¢:onomowoc, Wl 53066
DIFFR - _, 7[,8 Telephone 414-567-9157
_PL 77.7[',8 06-143
DIFFR - 9, I,DB 3-83





GENERAL EPECIFICATION5

Keyboard: 69 key membrane with lactge feedback.
Dllplay: 16 characler alphanumeric liquid crystal.
Ptihtet Output: CentronJcs compatible with 55 pin connector paragol.
Serial port: RS-232 compatible with switchable baud rates via a DB-25 lemale connector.
Dattory LIID for Nonvolltal Memory: Better than 2 years.
MEASUREMENT SPECIFICATIONS

FrequollCy: Meesurosrrom5Hzto2OKHz. Accuracy: 0.01%-*1 counl.
Fag/Rile Time: Accuracy: 1 cycle-_O.lmsec. From 1,0reset Io 6.5sec.
Pulle wldlb: Accuracy: 1 Cyclo_:O.lmsec.F¢om 1,Omsec to 5.5sac,
Ovoreboob Accuracy: :_0.1dS.
ANALOG EPECIFICAT4ON8

SlAndnrde: Meets all pertinent sections for audiometer calibration of ANSI $1,4 - Type 1and IEC 651-1970 Type 1,
Input: Minus 12dR to 130 de.
Praemp: On _emoto stand: Input Is greater than 1G ohm tn parallel with 2pL Preemp wilJ drive up Io 100 feet of cable,
Mlcropbone: 1 inch condenser- pmcdslen.
PoleHzebon Voltage: Regulated 200v_2% over temperature range.
Microphone Irlpuh Input impedance is 1 Megohrn inparasol with 1OOpt,Maxhnum sinusoidat input votlage is tv RMS
Attenuator Type: Autoranglng via microprocessor control,
Atlenuator Accuracy: _O.3dB over entire Irequeney range
Frequency Re|pen|a: 4Hz (-3dB) Io 27KHz (-3dR) on Linear,
Frequency Welgbgns Networks: A, C, and Linear,
OCTAVE FILTERS

5tangards: Meets ANSI $1.11-1971 Class II, Type O, Item 31,5H= IO5KHZ and sell-cenlering bend and IEC R225-tg66r
Certtor Frequencies: 31.51-1z.63Hz, 125Hz, 250Hz, 5OOHz, 1KHz, 2KHz, 4KHZ, 8KHZ, and self-centering, (Locks onto the in-
coming frequencies.(
PHYSICAL

Power flequlremontl: 120/240vac, 5o/6gHz,
l"amporature: Operating: 151o35oc Storage: -10to55°C
Hurn_dlly: 0-95% RH
5;ZO: 10 x 10 x 4inches (254 Y,254 x 1O2rnm) Walghh Approx 5$bs, (2.27 Kg)
OonllrUCUOrl: Solid stale integrated circuitry in a rugged electrically shielded molded plastic housing.

AA-1 _5 Precision Audiomelrlc Analyzer can be purchased ACCESSORIES:
alone (mic, carryln g casean d accessories are no11ncJuded) 58-913 Preamp
or can be purchased as a kit; AA-18gAM Precision1 7023 I inch condenser microphone
Audiometrlc Analyzer Kit which contains AA-155, 58-913 A-635 Preamp Adaptor
preamp, 7023 talc, A-63E adaplor, I inch mic adapter, 55-929 1" Mic Adaptor
EC-gA coupler, W-440 weight, AS.t550 cabbration stand, EC-gA Coupler
PMC-IO talc cable, and 51Ecarrying case (calidra(er is not W-440 Welghl
incJuded) AS-1550 Calibration Stand

PMC-t0 Mic Cable
519 Carrying Case

ADDITIONAL ACCESSORIES;
CA-22 Precision Sound Calibrator
55-853 Input Cable to "Centronlcs" Type 80 Column

Printer



Bio-Acoustic Simulators
the dependable alternative to
biological calibration of audiometers



Pcrformanccofd_eModclBA-201--nick- SPECIFICATIONS
named Blo-Bctty -- and the Model 13A- ( )
201-251scoasislentanddependab]e, They Bio-Acoustie Simulator Section
ellmlnatc dle problems and dlsadvantages Test Frequencies: 125 llz Io 8 kllz,
Inhereutlnttsll]gahulnaateststlbjcctfor Calibration: 60 dB l-ll.-+ I dI]at l Idlzcontlnumlslone[61 rIB
nlaklng the dfl[ly biological check ofatldl- IlL wit h pu]scd lone] wit 11 TDI 1-39, TDII-49, or "I'l)ll-50
ometers, thmlgh they do not cllluhlate Ihe earphone.
need for the operator to check Ibr clicks, Accuracy: Repealable to wllhin 2 dB at all lest frequencies
scratches tald other extr'dneotls tlolses, whe]l ttsed hi Sotlnd room,

13oth shnuMlors will check manual, aulo- Indicators: 3 LED's: Lefl, Right, and Power,
matic and tnlcropraeessor audiot_teters. Transducers: 'lXvo, eleclret e]eme]]ts, each with Internal FET
hl addition lhe BA-201-25 nleasures atldIo- prvanlpIlflur,
metric I'O0111bnclcgrottral noise In Ilve Response Output: Normally open and normally closed relay
octave bands from 0,5 Idlz to 8 Id Iz. Relitr colltacts, (SPDT 3 wire outpu t,) C.qpable ofswllching up to
to thespcelflcatlons for thecompteteopcr- 30 volts AC or DC,
ating characterlst ics of botll slmtdators, tlysteresis: I0 d13_+ 1dl] between ON nnd OlaF hldlcation when

used with cont[ntlotls IOlle inptll.

Relay Specifications: 250 IIIA current, 30 volts AC or DC. 20
million operations.

Frequency Output: Wllh au¢llollleler at 60 dB IlL, output is
1.2V P-P square wave Ibr tlse wllh freq trolley COLlllter.

Application: FDI' use with l]l_lntafl, tltllonlatlg, OF computer-
controlled audit}factors with ptllsed or contllltlous tones.
WIIt mea.sure all earphonesequipped wilh elther MX-,t l /Ali
cushkms or Model 51 cushions, wit h or wldmut Audloeups
or similar earmuffs.

Octave Monitor Section {BA-201-25 only)
Test Octaves: 0,5 kHz, 1 ld Iz, 2 kllz, 4 kHz and 8 kHz. ('_
Test Leveln:,lO dB tit .5 ki Iz and 1 Idlz, -/7 dB at 2 kllz, 57 dB at 4

kllz. and 62 dB at 8 kllz (per OSIIA, Fed. Reg. March 8,
1983). Ot her levels down to 95 till can be set.

Indicators: 5 LED's: 0.5 kl lz, 1 kl Iz, 2 kl Iz, 4 kllz, and 8 kl Iz,
Filter: ANSI S I. 11-197 I, Class II, limited to -30 dB,

Microphone: Cnble-/llOUl'ded curamle with bailt-hl FET pre-
mnpllt_er.

Calibration: 110 dB, 1 kllz [moustle calibration feature.

,, GeneralFeatures
Power: 9 volt alkaline bat tory. (Opllonal 120 volt power adapter,

Model 120.) Low battery Indicator when used In Ihe battery
a%o(le.

Size: 170 x 165 x 100111111(6.8 x 6.5 x ,1 h]elleS),

Model BA-201 Slmttlator with Audl[ict Weight: BA-201 Is560g(l,251b.k BA-201-25ts 690g(1.51b.)
headset, wllhout remole microphone.

Constractlom Ahlnlhlunl housing,

qlr

Roproaontod by

510 WORTHINGTON ST,
OCONOMOWOC, Wl 53066

Phons (414) 567-9157

98,160 Prmled in USA
I I,f13



CHART
RECORDERS

m Multi-r,'mge, multi-speed servo recorders•

a 1/2 Second response full scale.

m Used wifll sound level meters and other instru-

ments for time-history recording.

[] For long and short term industrial noise surveys,
vehicle noise level monitoring and scientific
analysis.

[] Optional vinyl-covered wood e,'m-ying case holds
recorder, charger. 12 charts, spare ink cartridges
with stylus and pouch for instructions and
records,





/I((GUeST)I Model 261
--- ,Sound Level

ELECT_N,CS DetectorController

Mon/tors noise levels and
automticnlly act/vates
electrical signn! devices
or deactivates powered
equipment when selected
sound level is exceeded.

• Monitors the 85/90 dB OSHA
Hearing Conservation Sound Level in
industrial worh areas,

- Controls industrial processes and
powered equipmenL

o Monitors product quality.

Monitors hospital rooms, corridors,
school lunch rooms and hallways.

• Activates warning llgqlts and alarms.

Adjustable sound threshold from 55
to 110 dB.

• A and C scale weighthlg,



Tile Model 261 Sound I_'vel Delectar/Cnntraller Is Ihe _,,._1 1 ., :.. -_-'t_3
he_lrt ofa nalse inotl_ tGr_ll_ sys[eHt, ][ COlltlntlousJy Itlel|sI lre_

nots(, ]_,'cls Irl_ sp_d I1L_,¢_reaN,_[[_L,tOIlll|l Ical]y ,lc[ tVI,,¢_SI,,r IJ_: I

slgns such ns the Qtlt.s( Mode] LH-20. [Iowever. anyelectrlcal . pg_¢_:_.
devlc_ I hat uses tlp Io I 0 £1nlpsand 300 VT)C or AC call be "_7_"_;%_"

The Model 261. alon_ with the 1.1]-20 Light Box. Is ...r_::::'
especially useful hl monllorlng the. 05190 dl] OSI IA I learln_ _._ _'_:] _
CollservnOon sottrld level In lndtlslrlal work areas. II ts wieldy _mli'+. 4k,,,"%
tl:_ed to tllOtdlor prodttcltoo processes tllld power eqtllpmenl
for exceptional nntses which wnukl Indicate a inallh nelton. It hI].°(] .LI_/.t BOX
Is also used In m(lilllor product quaHly and general nalse
levels In hospital, school nnd otller areas.

Up IN thr_e mlcmplmnes can I)e used to monta_r a g_h'en Model 901 Deteetor/Colltralleg
area. Thestandardmlcrophonecal_lels301Z.etlongbutnn lnduflenonemlemphqllewlth30-f0ot i i
opt Ional cable e.Xlellds tills lellgl h Io 60 li.'et. The llalse level cable. - .
at '.vhlc]l tile Wanllll_ clretllt ts acll_lled -- Ihe Ihreshakl --
Is easily at!lustnble from 55 ta 11O dl] II1 I/2 decibel
lllcrenlelltS on tile piltle[ of tile I)et¢.elor/Cont roller. The

reaellota thne -- Ihe Inlen'nl betwt_.n tile t line wht.ll tile l_]._(] Ltilht Box. I_O or 2.i0 _lt;20x ;
threshold Is exceeded nnd tile Ihne when tile warning clrcta4 8 _&x/_ ltlcll_ [508 x 210 x 127
Is activated -- Is al_ ;idJllStable. mmL - "

DMC-_0 50-foot mtcroplton_ extenslo_
SPECIFICATIONS cable. (l_wer cord and exten,lon :
dB Threshold Activation Range: 55 dI] to 1IO dB In 0.5 all] 'cords are not furlllslled.I

steps. _8-_74 F..xlra tlO-font fixed Inlerophone
Microphone: Eleetn,t. I.hall -ha FET preamp,, 30. fool cable, alld cable ttnneml/ly.

Optional 50-1bet cable t:.'.'tell ds cable lengl I1 ta .'30 feeh _"-
Area Coverage: Will ntonltar all tit t,il with tip to three " '

microphones.
Frequency Welglltlng: A and C.
Reaction Time: 4 Rise and 4 Fldl Time.s. easily seleelabte oil

the frota panel The L:lleh Fall Time penllllS the relay m
remain closed once a(:d%_lted. R r I.A?*' RI_SET or REMOTI".
RESET Is used Io deactivate the relay.

Relay Contact Rating: 10 Anl I) Ftlsed. 300 Volts Max. DPI)'I:

'remperature) -10 ° Io +50°C.
Power Requiremettts_ 12012.10V. 50100 Ilz.
Construction: Low power tntegrnted elreulll3. Ira _1 rll_._ed

alLlllahltlm holtshlg_.
SiZe: I0 X 7 x 3 Inches 1260 x 180 x 80 nun )i t= F:I[_)

Weight: 3 Ibs { 1.4 IcgL ill0 WOflTHINrtTON0T.
OCONOMOWO_, WI _Oflfl

pllono (414) $§741_7 . ,;-

Reprenented by

98-188 PrintedinU.SA.
5-85



: ((((QUEST))))\ ELECTRONICS I
rh

518 Soulh Worlhington
Ocenomowo¢. WI 53066 USA

Phone:414-567-9157

January 1987

DATA SHEET

BROTHER M-1109

Impact Dot Matrix Printer

The Brother M-II09 impact dot matrix personal printer combines high

quality and performance features in a compact, lightweight and affordable
design that makes it ideal for computer applications or use with the Quest
Sound Instrumentation.

TileM-IIO9 features a ministurized impact dot print head and a fabric
ribbon cassette (included). It accepts single sheets as well as fanfald.
It can also print up to two carbon copies at the same time.

The M-I109 offers two separate modes of operation - Mode I and Mode II -
controlled with a DIP Switch. The range of print functions available is thereby
widen; fourteen different character sets (including sets for i0 different

countries), all 96 ASCII characters, italics, and various print modes.

©
Brother bas added quiet operation (less than 60dg) and an impressive print

speed (i00 cps), or you can get Near Letter Quality print at a fast 25 cps.

Interfaces: Centronics parallel - 36 pin
RS-232C Serial

Dimensisns: 13.1" x 2.8" x 7.6"

Weight: 7.8 ibs.

Price from Quest Electronics includes printer with bulit-in power supply,
ribbon cassette and pin feed unit. Paper is not included; it is standard 80 -
column printer paper (Radio Sbaek part #26-1387). Price also does not include

any input cable to Quest: _quipment; see below for Part No. ordering information:

59-272 Printer M-1109 /_
89-273 Cassette Ribbon

58-847 MICRO Input Cable

89-818 M-27/M-28 Input Cable t _ __ _

59-829 AA-175 Input Cable

59-818 NL-15 Input Cable !:: i

98-233
Divisionel LaBelleInduslnos 2-87CABLEADDRESS:"LABELLE",OCONOMOWOC,WISCONSIN• TWX9f0260143RLABELLE



I

DATA SHEEr 510 SouthWorthington
MODEL PA-4 PROBE MICROPHOHE SYSTEM Oconomowoc, Wl 53(]66 USA

Phone:414-567-9157
FREE FIELD MEASUREPIENTS FOR
COCHLEAR IMPLANT _D HEARING AID EVALUATION

JulY, 1984

The Quest MODEL hA-4 probe microphone system is designed to accurately
measure open field sound level without disturbing the field 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 dO. This measurement technique
improues the reliability 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-4
preamplifier with built in Ouest microphone connector, and calibrator adapter.

SPECIFICATIONS

Ml DROPHONE

_._4,,_,,,_ TYPE Electr_t condenseh- MODEL Knowles Electric Inc, BT~1759

SENSITIVI'rY -60 dB re I uolt/microbar

FREQUENCY RESPONSE Flat 50 Hz to I0,000 Hz
OUTPUT IMPEI_ICE 2000 - 6000 Ohms

"A ° WEIGHTED NOISE FLOOR 25 dg
SIZE .B5 x .22 x .1 inches (8.9 x 5.6 x 2,5 mm)
WE]GHT .01 oz (.2B g)

PR6_IPL I FIER ';_

 AIN4. TO,ZOB ]

FREQUENCY RESPONSE Flat 25 Hz to 7,000 Hz
INPUT IMPEDk_IOE 90,000 Ohms
OUTPUT IMPEDANCE lOOO Ohms

HOUSING 1/16 inch aluminum tube
SIZE 4.2 x ,87 inches (106 x 23)

WEIGHT 1.75 oz (50 g)

PA-4 PROBE MICROPHONE SYSTEM :c_-

NOISE FLOOR 'A" Weighted ( 27 d5 ?\i.,_'C' Weighted ( 35 dB :!_
Lin ( 38 dB

TEMPERATURE RANGE-10 to 50 O Operating

-40to65cBtoraooRELATIVE HUMIDITY 0 to 95'/.non condensing

POWER 17 volts at 0,7 milliomps _ MOOELI55
_ND LEVELMFICR(powered by 155 eLM)

CABLE flexible .069 inches x 1_ feet (1.75 mmx 5.8 m)

Fop use with the Quest Model 155 Sound Level Heter

Davls4on of La Belle Induslllos _8- 173
CABLE ADDRESS "LABELLE"+ OCONOMOWOC, WISCONSIN • _WX 91Q26DI438 LA BELLE



DATA SHEET 510 South Worlhington
MODEL PA-5 PROBE MICROPHONE SYSTEM Oconomowoc, WI 53066 USA

Phone:414-567-9_57
FREE FIELD MEASUREMENTS FOR

COCHLEAR 15_I_T AND BEARING AID EVALUATION January 1985

The Quest Model PA-5 probe micropbone system is designed to accurately measure
open field sound level without disturbing the field itself using tileQuest 21SR
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 withln 2dB. This measurement technique improves the relia-
bility and validity of sound pressure measurements when compared to the more conven-
tional substlcution methods of measurements.

The probe system includes: an electret microphone and cable, a PA-5 preamplifier
with built in Quest microphone connector, and calibrator adapter.

SPECIFICATIONS

(D MICROPHONE:TYPe: El_ctre_ condenser

MODEL: Knowles Electric Ine, BT-1759
SENSITIVITY: -60dg re i volt/microbar
FREQUENCY RESPONSE: Flat 80 Hz to 1g,000Hz
OUTPUT IMPEDANCE: 2000 - 6000 Ohms
"A" WEIGHTED NOISE FLOOR: 25dB

SIZE: .35 x .22 x O.l inches (8.9 x 5.6 x 2.5 mm)

WEIGHT: 0.1 oz (.28E)

PREAMPLIFIER:
GAIN: -3,5dB to +6.bdB

FREQUENCY RESPONSE: Flat 25Bz to 7,000]Iz

INPUT IMPEDANCE: 90,000 Ohms
OUTPUT IMPEDANCE: 1000 Ohms

HOUSING: 1/16 inch aluminum tube

SIZE: 4.5 x .875 inches (106 x 23 ram)

PA-5 PROBE MICROPHONE SYSTEM:

NOISE FLOOR: "A" Weighted < 27dB
"C" Weighted < 35dB
Lin <JSdg

TEMPERATURE RANGE: -10 to 50QC Operating
-40 to 65_C Storage

RELATIVE HUMIDITY: 0 to 95% non condensing
POWER: 9 volts at 0.7 (powered by 215R)

. _ CABLE: Flexible 0.69 inches x 19 feet (l°75mm x 5.8m)

I Model PA-5 Probe Microphone

i for use wlth the Quest Model 215R Sound Level Meter
DivisionofLaBoilsInduslries 98-182

i CABLE ADDRESS; "LABELLE", OCONOMOWOC, WISCONSIN • TWX 9102601,138 LA BELLE



(((QuesT))))t ELE____rF=IQNIC_

P O 8ox 128
510South Worthington
Oconornowoc.Wf 53066 USA

P_one;414-567-9157

HEARING CONSERVATION FILMS

Two films available for rest or purchase concerning Hearing Conser-
vatlon. Both films are available in three formats_ slide carrousel with
cassette, video cartridge (VHS, Beta 1 & 2, U-Marls), and La Belle Commpak

Cartrldse.

The first film is en=Itled, "Industrial Hesrles Conservation", and
covers step by step the new OSHA Hearleg Conservation requirements for

industry. This film is primarily aimed at manaSemest of a company asd
explains the noise surveys, audiometric testing, training requirements, etc.
Run time: 15 minutes.

The second film is entitled, "Sound and Hearln_", and is aimed at the
employee. This film covers all the requirements needed _o fulfill the

training program required by OSBA, and emphasizes the effect of noise on
hearln s. Run time: i0 minutes.

[..j_ The rental and purchase price of our two programs is as follows=

Weekly rental/prevlew charBe - $80.00 each

Purchase Price - $160.00 each

98-169

3/s4
Olvisioa of ta 8 of_(_Induslri_s

CABLE A(gDRESS: "LABELLE", OCONOMOWOC, WISCONSIN • TWX 9102601438 LA BELLE
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. m= , Hear:s-What It's All About _-='_-

,t

A Guide to Industrial Hearing Conservation
BY

F

James D. l]an_ch, OIIC Alicc Bcrger, R.N. Marilyn R. Mullarky, Elizabeth A, Regan,

R-[ le_,rini_ Service, h',c. Roxworks, |no. M.A., CCC.A R.N., MSN

Occupational llcaring

Servlees, Inc.

MALLEUS INCUS SEMICIRCULAR

_'._L CANALS

FACIALN

COCHLEA

MASTOID TIP DRUM ROUND CROSSSECTION
MEMBRANE WINDOW OF EUSTACHIAN TUBE

I

J



Hearing A noise-inducedbearing losscannot be corrected
tbrough any type of medical or surgical interven.

i tion. It usually call be helped or "aided" throughTile human ear is an extremely delicate, highly
I sensitive instrument with sstnnishing efficiency the use of personal amplification (i.e.. a hearing
i that would put most machines to shame in terms aid). Ilmvever. a lmaring aid is simply a mechani-

of its dnsign and operation. It is so sensitive tbat in ca[ device; it cannot replace our norrsa[ bearing
a very quiet environment one can almost bear the sensitivity. A noise-induced hearing loss. however.
random collision of air molecules bouncing against can be prevented. It need neuer occur.
tile eardrum. Yet the ear can also witlmtand soumls Our ears and our hearing are what keep us in
that are powerful enough to set tile entire body contact with tile rest of tile world around us. Many

years ago, lIelen Keller stated tbat it is our sense of
into vibration. Tile ear also has a frequency range bearing that enriches our mind and keeps us in the
of sensitivity from 20 to 2O.00O Hz. It is truly a company of man, It is the responsibility nf anyone
remarkable organ. Figure 1 on tile cover shows a
cross section of tile ear. and everyone who is involved with noise and bear-

ing eonserw_tlon to gain knowledge and under-
Our bearing, unlike our vision, is operative at all standing of and an appreciation for the human

times, for it cannot he turned off as can ouc vision ear -- how it works, bow it can be damaged and
wben we dose our eyes. In addition, our hearing how it can be protected.
enables us to hear all around us -- 360 degrees -- The following pages give a brief review of tile
whereas our peripheral vision enables ns to see current OSHA lleafing Coa_rw_tion/Noise Amoral-
at only a range of about 180 degrees. The fact that ment, a document which was designed to conserve
our bearing constantly is "on" is what enables us and protect bearing.
to be alerted to a strange sound or the baby's cry
in the midst of s deep sleep--even during Itthunder-

storm. Who Is Required To
Selectivity in listening is another unique aspect Be Protected

of our bearing, due to our having balanced bearing <"_
in our two ears. It enables us to "tune out"n speak- The Occupational Safety and Health Act of 1970 _.-..
or or background music, for example, and "tune was passed by tile U.S. Congress "... to assure so
in" someone or sometbing else. The dear Imnter far as possible every working man and woman in
may not be able to."hear" his wife from across tim tile nation ssfe and healthful working conditions,
room, but he can detect the snap of a twig a mile and to preserve our human resources." Coverage
away from his tree stand, of the Act extended to all private sector employ-

ers and their employees in the fifty states, the
Unfortunately, our oars and our remarlrsble bear- District of Columbia, Puerto Rico, tim canal zone

ing sensitivity are taken for [,,ranted, unappreciated, and all other territories under Federal Government
ignored and abused - until there is a problem or jurisdiction; however, it was limited only to those
a Io_ of bearing. Daily our ears are exposed to companies which had Federal contracts.

loud sounds - at homo, at work and at play, Too During the ensuing years, Congress worked to
much nxposars to certain sounds at too loud a

define more dearly and specifleally the OSHAet
level can damage the ear, initially causing a tom- section which concerned workplace noise. Tbou.
porary threshold shift and finally a bearing loss sands of hours and pages of testimony finally re-
that is permanent, Often the hearing lo_s is aeeom- suited in tile promulgation of the Hearing Conser-
panied by intermittent or constant tinnitus (ringing wttion/Noise Amendment.
in the ears), wbiclr can be extremely annoying. This Amendment provides coverage for all em-

A hearing loss due to noise exposure affects tile pinyons exposed to a Time-Weighted Average of
high frequency sounds first, causing the person to 85 dBA, with the exception of construction and
have difficulty understanding what is beard. If the agricultural workers. In addition, the Amendment
hearing loss increases, the understanding difficul- outlines in some detail tbn following components
ties become worse, often resulting in immeasurable or' allearing Conservation Program:
social, psychological and emotional problems. Not 1. Noise Assessment
only does the noise-induced hearing loss create 2.11earingTesting
problems for the person with the loss, it also creates 3. lIearing Protection
problems for his or her family, friends, co-workers 4. Education and Training
and employer, 5. Record Keeping
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Noise Exposure Determination An Integrathlg or Leq Motor (Figure 3) is useful
for the evaluation of rapidly changing environ-

_ Determining the 10ve]of noise exposure to which meats. This unit. averages the sound over time and
the workers are exposed is a vital part of tile l leur- presents a direct dBA reading,
ing Conservation Program; ill ['act, it it the point lit
which the Preen'am begins. A Noise Assossmont will
identify thos0employees who must be included in
tile totid llellril'_g Conservation Program. Several
criteria may suggest the need for the Noise Assess-
meet:

1. Any area with a past record of excessive noise
2. Employee conlpluints of discomfort or tem-

porary hearing 1o._
3. Inability to converse easily, without shmtting,

lit a distance of two feet.
TImre are several pieces of equiplnent which van

be utilized in obtaining a Noise Assessment. The
Sound Level Meter (Figure 2) which must meet at
least Type 2 status under ANSI $1A-1971, is ;m
instrunlent which may be used to spot cheek for
excessive noise. If it is coupled with an octave b.nd
filter, it also can be used to cheek the accuracy of
your uudiometer, cheek tile noise level of tile test
mwironnlent and ewdtnlte engineering programs.

The Impulse Meter is availahle for tile evaluation
of impulsive noise, snch its that produce(I by a
punch press. This unit will hold peak levels which

.',. cannot be read on standard meters.
tt.-_

Figure 3. Leq Motor

The Dosimeter (Figure 4) is probably tile most
important instrtlment [u the Noise Asse_meut, for
it determines tile noise level to which tile employees
fire exposed by ine;tsllrlng souud over time and
analyzing the informatlml to produce a Noise Dose.
expressed in a percentage. If the d¢_sage should
equal 50% or greater (i.e., 85 dBA TWA for an 8
hour day), the affected employees must lie inehlded
ill the fleering Conservation Program. Of eotlrse, a
larger inarghl than 2% is suggested for thos0 who
are not to he protected.

The dosimeter must moot certain reqtlirements,
iucludiug ANSI S1.25.1978. Additionally, it shall
have ,u 80-130 dB range, impulse capability (a
25 dB crest factor or better is sugl_ested), , 5 dB
doubling rate and be "A" weighted. The "A"
weighting causes the unit to analyze sound mtleh
as the human ear floes. Other vital features of a
dosimeter are a Ilattery life indicator, Imn-vohltile
ulenlory and s]mrt-term test capability. The dosi-
meter is a small unit which hilly be attached to a

= bolt or phtced in a shirt po ket. qhe microphone,
however, nmst be placed at ear level, about 3-5

Fh.,ure 2, Sound Level Meter inches away from tile h0ad, to avoid error.
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i__ ENGINE ERING CONTROLS(Redesign of Phlut ;nld EqLlipnlent) f'_
clJ ' 1. Process Modification

!i a, Redesign

r b. Proper M_intennnee

3. Automation (Now equipment which meets m-

r"_ quirements of reduced noise output), , _ 4. Effective Containment of Noise Sources

! ' . _ 5. Shielding or Isolation of tile Operators

" '_ DETERMINATION OF FEASIBILITY OF
_,,,: .... _'+ _,: , " ": I?,NGINE+ERINGCONTROLS

I. The solu Lionis po_ible. The tech noloh_J exists,

and no seientifle or teehnoiogie_ll hre_lk-
throughs ;ire required.

2.'File solution is practical snd can be applied
to ;t p_lrticuhtr situation without disrupting
tile operation, deterior,ting work quality or
malting imllossible huln_m supervision or con-
trol neceKSill_.

Figure 4. Noise Dosimeter 3. The solution is eeononlienl snd e_ln be used
without suell cost penalties lhst would m_lke
tile operation uneconomical {not simply that

A representative test of a work nrea may be tile solution might increase costs to some
made ns long ,'is tile test procedure assnres accurate degree},
results. Written explanation of tim test and tile test There _lre sonic industrial noise problems which "
results must be m;ide avnilable to tile at'leered era. cannot be solved by engineering controls alone. In
playees and their representntives, these instances sduduistr_ltive controls inust be

The combined use of dosimeters, sound level utilized.
meters, octave band filters, inld impulse and inte-
grating meters will provide t'or accurate mensure- ADMINISTRATIVI_ CONTIC.GLS
ment of tile ninny vnrying sounds in the induslrial (individual Worker Exptlstlre is
setting. Limited to the Prescribed OSIIA Schedule)

1, Combine and limit noisy operatlons tospeciflc
periods during tile workday, preferably to no
more th,n the permissible exposure periods,
rather than h_tving them at random, unsehed-
tded distributions throughout tile day.

Administrative and 2. Provide quiet periods througlmnt tile d_ly _md
Engineering Controls nnd quiet envlronnlents througbont tile pbmt:

rest periods, lunch periods, quiet rest ==re=ls,
vending nnd eating areas, locker ;rod wash.

The most szJtisfactory method of noise exposure room arens, etc. There is consklerable evidence
control is the reduction of the noise at its source; that frequent, short bre_d<sfrom tile noise re-
however, this is not always przlctical. It orten in- dune threslmhl shift (although complete re-
volves redesign of machinery and in many situs- covery time app_rently is not shortened by
tions is a lollg-term objective, A bnlnnced progrnm this approach),
appro_lcb, utilizing engineering controls that repro- 3, Limit e_leh worker's exposure to only his own
sent tile most efficient ttse of e_lpital expenditures noise,
in terms of noise reduction snd employee protec- Fensihle engineering controls and ;idministrntive
tian could be the key. These improvements would controls that woukl limit exposure to excessive
then be supplemented where necessary with ad- levels could frequently solve industrial noise prob- _,J
ministrative controls as pm't of tile llenrlng Censer- lores without un_lcceptnble cost or interference
ration Progrnm. with production, When combined with ,_ compre-
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hensive Hearing Conserwltlon Program that is an- and nursing, was created to nleel thls demand. A

/_, dorsed and supported by top managenrent, a I)al- twcnty-honr course, whose content inust be ap-
aneed program ntillzing Engineering and Admini- proved by the Council aud whose faculty nrnst be
strative Controls woukl therefore seem tt_ be the certified by the Council, is required for certifiea-
most satisfactory approach, tion. Upon completion of the course work, a pass-

ing grade oil the written examination and a passing
grade on the practical examinatiml (which utilizes
manual audiolnetry), the individual may apply to

Audiometric Testing the Council for certifieatiou. When certified, the
individual is privileged to use the title of Occupa-
tional Hearing Conservationist. Certification re-

All employees exposed to a Time-Weighted mains current for five years, ;it which time the
Average of 85 dBA nmst he ilrcluded in the Hear- OIlC nmst participate in an eight-lmur Refresher
ing Conservation Prograln, which inchldes an initial course. Since the Council is a national agency,
Baseline andiogram and subsequent Annual audio- certification is recognized anywhere in the United
grams, ;it no cost to tile affected employees. States and ill all territories governed by tile Fed-

eraI govemulent,

Who Is Clualilied to Test
Audiometric Testing

According to the current Noise Amendnmnt, Equipment
"The tests shall be performed hy a licensed or

:j certified audiologist, otolaryngologist or other Cost effectivmress and practicality are essential
physieialr, or by a person who is certified by the to the success of a llearing Conserwltion Program;
Council of Aeernditatiui_ in Occupational Hearing therefore, all testiug avenues should be investigated

_i_ ) Conservation, or by an audiometrie teelmician before any nomtary commitment is made. Thewho has satisfactorily demonstrated competence employer hss three options for providing audio-
in administering audiometrle examinations, ob- metric testieg: (1) sending the affected employees
taining wflid audiograms, and properly using, main- to a hospital or clinic; (2) having a testing service
raining and calibrating audiometers. A technician come to the phmt; and (8) performing in-house
who performs audionmtrie tests must be rcsponsi- audiometrie testing with company personnel All
bin to tile audiologist, otolaryngologist or physi- three options have pros and cons; therefore, factors

:_ clan." In terms of cost effectiveness, a person (or such as cost, time consumed, production iuterrup-
persons) within the conrpany who has been card- tlon, follow.up procedures and responsibility should
find by tire Council is the most logical choice, be considered. No matter which of the three op-

From the viewpoint of learning, it is important Lions is chosen, a quiet test environlnent and a
that the indivldnal selected by industry to qualify calibrated audionaeter are essential,
for Occupational Hearing Conservationist (OHC)
training have these capabilities: tile ability and de- The most practical method of achieving a quiet
sire to comprehend a large amount of information test environment is through the use of a prefabri-
in a short time; adeptness in motor skills; interest coted audiometrie test booth (Figure 5), Prior to
and concern for the preservation of workers' hear- purchasing a booth, however, an area which is low
ing; ability to apply uew learning an the job to in noise and distraction must be selected. While the
benefit n_anagement and workers; and good cent- booth will keep out ambient noise significantly, it
nmnieation sldlls, cannot be placed in a noisy area. Valid audiograms

The Occupational Noise requirements of the are only as good as the test environment in width
OSHAet have created a denrand for properly theywcreeonducted,
trained and motivated OllC's;therefnre, auuifornr The audiolneter is tile electronic instrument
method for checking employees' hearing through- nsed to test human hearing. It produces frequen-
out industry is essential for wdid, aceurnte and re- cies of 500 to 8000 Hz at varying intensity levels,
liable audiometry. The Council of Accreditation in measured ill deciBels (dB) llearing Level (ILL).

k..../ Occupational ltearing Conserwltion (CAOIIC), a There are three basic types of audiometers utilized
voluntary agency with representation from audio- in the indnstrialsetting: (1) manual, (2) self-record-
logs', safety, industrial hygiene, industrial medicine lug and (3) microprocessor.
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If there are approximately 300 or more employ.
ees involved in tile lleariug Conservution Pro_irum, f'--,
tile self.recording andianleter (Figure 7), tbolzgh
more expensive, may prove to he more Efficient
and cost effective. This unit is controlled by the
person beillg tested, ill that tile employee response
SWitCh cbilllgeS the intmlsity and tile macbiue itself'
is progranuned Io ehallg0 tile frequency. Tbe oper-
ator is responsible for iustructblg tile employee,
mmlitorlng tbe testing aud turning the nluehine
on and off; therefore, while the testing is being
done, the operator is able to answer tile telephone,
prepare the next employee for tile test or assist
others within tile department. Tbe mujor udwnlttlge
of tile self-recording audiometer is that tile record
produced cannot be marli0d in error, as it can with
ttle manual audiometer.

Figure 5. AudlometrieTest Booth "_

Tile manual audiometer (Figure 6) requires an __ I_

operator to change tile frequeneles being tested
and to wiry tile intensity levels ut each frequency.
All the data obtained must be r0eorded by rand bv
the operator. This unit's low cost may justify its
selection, but the dowu time of the operator and
tile potential for "human error" make it bnpraeti-
esl, especially it' u large number of employees is to
be tested.

Figure 7. Self-recording Audiometer

q'he most productive audiometer is the micro-
processor audiometer (Figure 8), It will emlduct
tile test, cmnpare tile results to the Baseline and
perform valklity chocks during tile testing. AI-
lbottgb tbis nttdlometer is the most expensive of
the three, its capabilities make it extrelnely vulu-
able and may prove to be l'sr more cost effective.
'Pile ideal mieroproee_or utzdiometer is one tbzlt
not ollly provides digital (hta as most do, but else
provides the graphic audiognml which may bE used
for employee education. 'l'he data frmn these trolls
may be conlmlulicated to dm cmllpuny computer
where tile data amy be filed, analyzed and used.
Tile microprocessor nnlt thus provides service well
beyond its cost.

All audiometers must smut ANSI $3.6-1969
, (R71) speciflcutions and unlst have daily biological

T"' calibration checks, annual electronic und acoustic ' '
e;dlbrations and hlenniul exhaustive ealibrutimls by

Figure 6, Manual Audiometer l'uetory approved personud.



All atldlogrmns must be retained for tim dura-

: tion of the uffected emldoyee's employment; bow-
ever, it issuggestedthat all uudlogsems beconsider-

S: . ...... ed medical doeunmnts and, tlmreforu, shotdd be re-
__ tsined for anadditional thlrty years.Employees,

former emp oyees and representatives designated
by tile individual emp oyce I ay h_ve access to the

• audiograms upon request. It is suggested that every
employee not only be shown hls or bur audiegram,

,_A',_,_._-_._ ,., :,,j'l' but that tile test results and their implications be
' i "_------.-.....___'"'/ I discussed in detail. An informed employee is a

cooperative employee, and the best teachhlg tool
for the importance of Hearing Conservation is tim
employee's own audio,'am.

Figure 8. Microprocessor Audiometer Baseline audlograms are to be obhdned for all
employees exposed to a Time-Welghted Average of
85 dBA. Testing to estaldish tim Baselhm audio-

The Audiogram gram must be preceded by at least 14 hours with-out exposure to workphtce noise; however, the use
of hearing protection in place of tile 14 bours of

The graph or record wbicb shows an employee's quiet bas been established. It is suggested, however,
Hearing Levels as a function of frequency is called that bearing protection not be used as a substitute
an audiugrana. (See Figure 9,) Tbis muy be in the for tile 14 hours of quiet. It is furtber suggested
form of a graph showing frequency and intensity, tirol all Baseline audiograms for new employees
a table upon which tile person's thresholds are re. be considered "pro-hire" aediograms and should
corded numerically, or a computerized printout be obtained prior to the employee's first day on
sheet. Regardless Of the type of audiogram form the job, This woulcl enable the employer to know

{:i_i.i) used, cacb must contain results fur a minbnum of abont any pre-existing bearing loss. All subsequent
tile following test frequencies: 500, 100O, 2000, audiegrams must be compared to tile initi;d Base-
3000, 4000 and 6000 Hz. Although not required line alldiognnn,
by OSHA regulations, the inclusion of 8000 llz
could usslst in tile differentiation between a hear-
ing loss due to noise exposure and one associated ,,,= ............ o,,t .....
with aging (presbycusis). Tests at each frequency ,_._5 ......... _
must be taken separately for each ear, Specific re- d.%t._, fJ_"_g'_OP'l_'aUOlOaRAM "

quirements for audiograms obtained with self- ': _--_-! i_ _recording audiometers are outlined in Appendix C ,= ! "_LLL_

Each andiogram must inchule at least tile follow .......
ing statistical information: nsnm and job classifiea- :'.,ot i
tion of tile employee, date of the uudiogram, tile ,,',_',__,,_
examiner's name, date of tile last acoustic/electron- ., _' ;-__--

:] ic or exhaustive calibration, and tile employee's I______

mostrcseut, oiseexposor0assessu ootlevol.,tis.- -:=iI_ suggested tlmt tile time of tile audiogram, tile ,_...... ...,,_--t--iI
• examiner's qualifications (e,g., CAOIIC eertifica ........ ...................

ties nunlber), and tile mnkc, model aml serial num-
ber of the audiometer also he included. Figure 0. Audiogram



Anmml audiograms, which mtust he performed tim hearing protector ancl the skin which can
on every employee hlehuded ill the Ilearing Cou- significantly reduce tbe low frequency atten, f*_
servati_)n Prograal, can be obtained at any time uation; ;is the air leak i)eeonres hu'ger, atten. : '
during the work shift. It is suggested, however, tlation becomes reduced at all frequencies.
that the 14 hours of quiet and/or the use of super. 2. Material Leaks. Leaks whicb permit transmis-
vlsed hearing prot0ctlou, Im implemented for sion of sound directly through the nraterial
annual testhlg. As stated ahoy°, these audic_granls of Lhe device.
are to lie compared to tile Baseline. Shotdd a 3. Device Vii)ration. Vibration of the hearing
"standanl IhreshoId shift" be present, specific fol- protective device it,ll caused by exposure to
]ow-up procedures must lie enacted. The Noise external st)tuRI energy.
Amendment lists these in detail. 4. Bone Conduction. Tile level of sound reach.

"Standard Threshold Shift" is defined as "a lug the inner ear by bone conduction would
change ill hearing threshold relative to tile baseline be ahmzt 50 dB below the level of air cmldne-
audiogram of an average of ]0 dB or more at 2000, tlon; therefore, a perfect bearing protective
3000 and 4000 [lz in either ear." Tile comparison device worn in or over tile ear cannot provide
for shift identification may be performed by the more than 50 dB reduction helow tile level (ff
teehnicisn; however, it is suggested that this be aireonduetiom
overseea hy a hearing health professional. The amoeut of attenuation provided by ear plugs

A re.test 30 days after tile annual _mdiogrsm and ear umffs on the market today ranges between
may be performed to assure that a shift is perma- 20.35 dBA with tim greatest attenuation in the
neat. If tile shift is substantiated, review and fob higher frequencies.
low-up by an audiologist, otolaryngologist or phy- Ear Plugs (Figure 10) should be reade of pliable
sieian is called for. materials. Disposable plugs are intended to be used

All stldiograms are medico-legal documents aud

nrust be regarded as such by everyone who is in- [[l[_l_ _'_, ++,
volved with tire llearing Conservation Program, iu- /_ g_t_
eluding tile employee. To ecsnre the validity of tile

audiograms, tbey must be ohtained by the properly _'-

trained sad certified personnel using properly calfbmted and maintained equipnlent in the properly

quiet test envivonmest. ._, ___L, -_,,_

Employers shall nndce bearing protectors awdl- _a_._ _,,_f,l,:.(_ C
able to all employees exposed to 85 clB of noise -'-_,_...,_x...._
or greater at no cost to tile employees, tlearing ......... :. : ..... :..... _._ _:
protectors shall be replaced as ueceasary. Ill addi-

tiontb0en,ploy0risrosponsli,,oforpro idi,l ,selection of bearing protection chvlces and is

the use ascl care of tile bearing protection. Finally.
the employer is responsible for determining tile

tionatteuuation characteristics of the hearlng protee-devices. _ V ""

Tile lies/ bearing protection device is tim one

that is actuallyused and worn faithfullyby theemployee, To in'lpleelent ant[ ensure this. comfort
is of prime hnportsnce. The effectiveness of the

hearing protective device depends tupon the follow- _2t_' .... :::
ing factors which ,,re related to tile manner in

which tile sound energy is transmitted through or _:aroundtiledevice. :=.._
1. Seal Leaks. Small leaks in the seal between Figure 10. Ear Plugs



once and then discarded. These are eonsldered to trained persoll, Use ,nd care of the device sllould

be move hygienic than permanent, reusalde pitlgS, i)e explained carefully, and a follow-lip cheek cloneSize is of critical bnportance wilh reusable, permtl- within a nlonth or sooner if problems occur.
t_etll plugs hccause ear canals are different, even in IIearillg protective devicesnuty bechecked each
the same person. All insert plugs initially slmuld be tinle an employee basan audiogram. The user must
fitted to the individual by a well-trained person, be reinstructed each tlnle in terms of care and use
[L it essential tiult reusable plugs be kept clean. The to enstlrc maxbl_unl attestuatioll and comfort,
user should wash them witi_ mild soap and w;iter
before inserting tbem, and should store them in a

clean place when they are not being used. A record
should be kept of tile type _nld size of the ear plug Ed ucation Training

i issued to every employee so that replacements and
I exchanges or substitutions can be issued easily. It is tile respousildlity of the employer to pro-

Ear Muffs (Figure ]1) are sealed to tile Ilead vide an annual education and training program for
with cushion seals, which may be filled with liquid all employees included in tile IIearing Conserw_tion
or phlstie foam. Tile cushions should be soft and Program. The training progranl must hlchlde tile
easily replaced when dan]aged or soiled. The bead- following topics:
band sllould n'laJnt_ds a comfortable but firm pros- 1, Hearing Protection - its proper use, care and
sure on Lhe head, and must withstand _Ulyattempt attenuation characteristics
to reduce pressure by bending it out of slulpe. A 2. Tile Effects of Noise on llumans--especially
reduced procure could cause seal leaks and re- tim bearing mechanism
dueed attenutltlon of the muff. The uluff sbould be 3. Tile Purpose of Audiometric 'resting -- and
as light as possible without sacrificing attenuation, tile actual hearing test itself

Soma work situations may require the use of In addition, it is suggested that a review of the
double protection {esr plugs and ear muffs) to on- OSIlA Noise Regulations be illcluded in the Irain-
sure a margin of safety. Both plugs and muffs have ing program, as well as a brief review and discus-
their advantages and disadwmtsges; therefore, a sins of every employee's own hearing test results.

_) selection for tile affected employees is recommend- As was stated previously, the audiograln is an ex-
• ed. cellent teaching tool and can be utilized for this

When tile initial audiogrsm is done, a wlriety of purpose quite effectively.
heaving protective devices should be awdlable to The education gild trldnillg program eltu be lie-
tile employee. At this time, a choice slmuld be eompllsbcd on an indivkhml basis as part of the

l]aseline/Prebire testing or the Annual testing. It
made by tile employee who then is fitted by a also could be presented oil a group basis in the

form of short inservice progranls utilizing outside
consultants, current films or slide presentations.
l_mllenlber: ;in informed employee is a cooperative
employee!

Record Keeping

The employer is required to keep and maintain
b accurate records of tile following:

1. Noise Exposure hsses.srtlents -- for all employ-
ees who may be exposed to a Thlm-Weighted

.::_ Average of 85 dl]A. Thls determination is tobe based upon all information, observations
and calculations "which indicate that exposure
amy be at or above this level. These records

_. :_% ,. must lie maintained for two years.
.. _,'_ ' .i '. ' o AuclimuetrJe Tests-- these life to Ile maintain-

q__j : ., . . ,,.,,¢.'_ ed for tile length of the person's employment;
: _ i_ji' bowever, it is suggested tiult they be kept for

Figure 11. Ear Muffs that length of time plus 30 years.
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3. Audiometrie Test Rooms -- tbese records states is tided Workers' Compensation ss opposed i

must include the sonnd pressurelevel nleasurc- to tile former Worklnen's Colnpmlsutioll Jn reeog- _ !
mentsattileoctavebandsof500,I000,2000, nitionofthischangeinthinking.
3000,4000 mzd 8000 Hz. Itissu_gestedthat Today, industries'potentialcompensablecost
these records be maintained for the same sug- for noise-induced hearing loss is soaring. Workers'
gested length tff time for tile audiometrie tests, chlims for loss of normal bearing function arc in-

4. Calibration of Audiometers -- must include creasing significantly, particularily in tllose indus-
the type of ealibmtion performed (and by tries in which unions are active, although workers
whom), tile date ,_erformed and tbe numerical thenlselves are morn knowledgeable regarding their
results of tile calibration. Once again it is sug. rights.
gestcd that these records be maintained for A few states, along with the Federal government,
tile same suggested length for tile audiometric have liberalized payment schedules and claims pro-
tests, eedures for compensating noise-induced bearing

All employees, former employees and their de- loss when it oceurs. Ncvertbeleas, effects of noise
signatod representatives sball have access toany of on performance, efficiency, mental effort and
these records upon request (usually in writing), stress are difficult to quantify or even qualify.

If ml employer ceases to do business, tile ran- Several legal questions aslmd are: "What constitutes
ployer shall transfer to the successor employer all loss of hearing caused by noise?" "What is tbst loss
records required to be nlalntsined and tbe successor worth in doOars and cents?" "Wbo makes tile Omd
employer shall retain them for the remainder of determination regardingthedegree of loss and corn-
the period required, pensation?" Final evaluation of tile degree of in-

dustrial noise.induced hearing loss is n medical
function, witb the financial worth of the loss being

Compensation a community/state decision. Cooperation betweenmanagement, labor and tile medical profession can
The original Werkmen's Compensation laws result in legislation that is fair and equitable,

were intended to protect workers only if on-tile- The Occupational llearing Conservationist era-
job aeeidents, injuries or disease deprived them of ployed by industry is the preserver of the human (_',
their weeldy paycheck, Siece nolse-indueed bearing faculty, hearing, but needs also to have working
loss ordinarily produced little or no wage loss, it knowledge of tile state's Workers' Compensation
was not compensable even though it was known to law and claims praetiecs and procedures in view of
be permanent, tile fact that bearing loss is a reality.

During the last years, tile "wage loss emmept" Of course, the ulthnatc goal of the Noise Amend-
is being replaced by a fast.growing trend to recog- meat is to conserve all workers' he_ing and to pre-
eize loss of function or disability as the basis of vent nolse.induced bearing lo._s from occurring iu
indenmity or liabiliW elaims. The htw in most tile first place.
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Glossary

Audiogram: The chart, graph or table showing lligh Frequency Loss: Usually a deficit starting
"' Hearh'=g Level in dB as a function of frequency, witb 2000 Hz and beyond.

: Audiologist: A prot'essional who holds a minimuol Noise'. Any unwanted sound.
_!l Qf a Master's degree in Audiology and is coo- Noise.lnduced Hearing Loss: The term used to
:. corned witb tile complete evaluation of auditory deserihe the slowly progressive and permanent

function and the habilitation of persons witb inner ear hearing Io_,_ which results from ex-
'_ hearing lmpairment, posure to loud continuous noise over a long
;; Audiometer: An electronic instrument for men- period of time.

suring objectively the sensitivity of hearing in Oecupa[iooal Hearing Cnnserwltlonist: A persml
intensity and frequency, who is certified by the Council or Accreditation

Audiometric Technician: A person who has saris- in Ocenpatlonal IIearing Conservation.

factorily demonstrated competence in admin- Otolaryngologist: A medical doctor specializing in
istering audiometric examinations, obtaining tim diagnosis and treatment of disorders of the
wdid audiograms, and properly using, maintain- ear, nose and throat.
ing and calibrating audiometers, and wbo is
responsible to an audiologist, otolaryngologist Pmshyeusis: The loss of bearing associated witb
or qualified physician, aging,

Bast Audiogrom: The initial audiogram against Sound: Tbc sensation produced through the or-
which all future audiograms are to be emnpared, gans of hearing by vibrations transmitted in a

material medium, usually air.
Calibrate: The procedure used to check an audio-

meter for uniformity or accuracy. Souml Level Meter: An instrument for the mea-
surement of sound.

Decibel (dB): The unit of measurement of sound

_,_ level, Temporary Thresbold Shift: A loss of bearing re-suiting from noise exposure, all or part of whieb
:1 ltearing Level: Tbe deviation in dB of a person's is recovered dnring an arbitrary period of time

threshold from tile zero reference of the audio- when the person is removed from the noise.
:L meter.

Thrcshohh The point at which a person jnst begins
:!i Hearing Protectors: Personal ear plugs or ear muffs to notice tile tone is becoming audible.
'} designed to keep noxious noise from tim oar to
_ Tinnites: A rin_ing sound in tbe tars.•, preservehearing.
[;i
._ l-IerLz (Hz): Tbe unit of measurementof frequency,

'!i numm'ically equal to cycles per second.

11
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souNDENTPRCE'STEffective: April 1, 1987
PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

_"_ THIS PRICE SUPERSEDES ALL PREVIOUS PRICE LISTS.

WARRANTY:

Quest Electronics warrants its instruments to be free from defects in matETla[s and workmanship under normal
conditions of U0D end serv(ce. Should unit prove to be defective within one (1) year after delivery to the original

purchaser, we will replace or repatr the unit at Quest option, free of charge. (Exception: Mod el 208 end 2061..-- 90
days warranty.) Chad Recorders, Printers and field rep)oceable microphones for M-27 _ts not warranted by
QUDSt.

MAIN OFFICE AND FACTORY

ORDERING INFORMATION: Quest Electronics

510 S. Worthington St,
MINIMUM ORDER', $50.00 Oconomowoc, WI 53066 USA

414/567-9157 TWX 9102601438 La Belie

REGIONAL OFFICES

MIDWEST (O¢onomowoc) EAST (Baltimore) SOUTH (Atlanta) WEST (Los Angeloo)
Quest Electronics Quest Electronics Quest Electronics Quest Eleclronles

_ 414/567-9157 3011252-3347 404/979-6281 714/838.5087

U,E.List
,,; PRECISION SOUND LEVEL METERS -- OCTAVE BAND FILTERS -- TYPE 1 Price

155 PRECISION (IMPULSE) SOUND LEVEL METER:ANSI and IEC type 1, A, B, C, UN, weighting,30.140dBrange,
: _ impoIse-lmpgct,7046 /2 inchcOndensermicrophone-detachable,990 carryingcas_ ...................................... 1830,00
_ 0S-145 OCTAVE BAND FILTER BET: ANSI Class 9, lEG, 31Hz Io 16KHzcenterfrequency(10 bands),20 dg goinswitch........... 755,00
';_ OS-t23 1/9 OCTAVE SAND FILTER SET; ANSI Class I_1,lED, 12,5HZ to20 KHz (33 bangs) 20dBgainswilch..................... 955.00

I MICROPHONES FOR AOOVE
I7047 /_ Inchcondenser,20Or polar,50 mvlPa, random-pressure.............................................................. 525.00

:! 7040 _/_inchcondenser,200v polar,50 mv/Pa, free Petd...................................................................... 525,00
7012 _ inchcondenser,200v polar,16 mv/Pa, tandem.pressure.............................................................. 525,00

i,i_ _e_''"""'_' 7023 1 Itlchcondonsor,20or polar, 50 rnvlPa,pressure(A.63B AdapIorneeded,sod betow)...................................... 525.00PRECISION SOUND LEVEL METER AND OCTAVE BAND KITS
i1$5-22 PRECISION SOUND LEVELMETER s CALIeRATORKIT: COnlalns155 meter wilh /_ inchtalc,

CA-22 calibralor,and 999 carryingc_se............................................................................. 2175,00
155-14522 OCTAVE BANDANALYZER E CALIBRATORKIT: contains155 meier with'h inchm/c, OS-145 filter,

OA-22 calibrator,WE-4 windscreen,070 carryingcase (talccables are optional)......................................... 3040,00
155-14522AM AUDIOMETRIC CALIBRATIONKiT:(see AudlomelorCalibrationKits)............................................. --

ACCESSORIES FOR ABOVE

! A.63B ADAPTOR,1 INCH TO PREAMP (lot I in. miD.only)................................................................... 50,90
PMC-10 MICROPHONE CABLE,10 It....................................................................................... 120.00
PMC.50 MICROPRONE CABLE,EOII ....................................................................................... 140.50
We,.4 WINDSCREEN (for'/_ Inchmicrophones).............................................................................. 10.00
We,.3 WINDSCREEN (for I Inch microphones)............................................................................... 5.00
CC59-970 CARRYING CASE withfoamMsoris.............................................................................. 155.00

, CC59-995 CARRYING CASEwith foamIn_erts.............................................................................. 85.00
VA-5OBSPVIBRATION ASSEMBLY- ler use with155 meter (sea ViblatienE SoundMeasuringKIIs) .............................. _ --
817 PRECISION INPUT CABLE,6 B. Wdinl-Jack..................................... "......................................... 75_00
PS.95 AG ADAPTOR ¢_wer supply(for lineopomlienel meters)............................................................... 95.00
PA4 PROBE MIC ASSEMBLY (see augiomelercalibrationaccessories)........................................................ -- --

• SOUND LEVEL METERS & KITS -- TYPE 2

200L SOUND LEVEL METER: spodal purpose,50-100 dgA, slow,max.hold,w/pouch ........................................... 145,C0
205 SOUND LEVELMETER: special purpose,70-12OdBA,slow.max.hold,w/pouch ............................................. 145,00
21rA SOUND LEVELMETER: ANSI type $2, Ascale, 60.1206BA range,stowresponse,w/carryingc_.-o .......................... 37500
$11FS SOUND LEVEL METER: ANSI type$2, A.C scale,60.120dS range,feel-slowresponse,w/carryingcase .................... 395.00
2t4 SeUND LEVELMETER: ANSI typeE2, A scale,26.r40dBA range,fast-stow,w/carryingcase ................................. 455,00
S15 SOUND LEVELMETER: ANSI type2, A.B.G-LIn,.ExLscats, 3O.t4Odeiango, fesl.slow,w/carryingcase ....................... 595,00
227 INTEGRATING SOUND LEVELMETER (LOSHA-5dE):ANSI type :52,A scale,40.139dBArange,

remotetalc (cablenot in:ludod),WE.2 windscreen.910 carn/Ingcase .................................................. 990,00
225 INTEGRATINGSOUND LEVELMATER (Leq-3dB):ANSI type $2, A scale, 40-139dBArange,

iomoto talc, (cablenot included),WE-2 windscreen,gt8 carryingcase.................................................. 990,00
211A-12 SOUND LEVELMETER &CALIBRATORKIT:conlains211A rnelar andCA-12B celihlalorw/carryingcase ................. 570,00
211FS-12 SOUND LEVEL METER & CALIBRATORKIT:contains211FS meterandCA.r2B calibralOrw/carryin9 cas0 .............. 590,00
214-12 SOUND LEVELMETER & CALIBRATORKIT: conla[ns214 meter andCA*128 cal[bratc_rw/carryingcas_ ................... 650,00
215-1E SOUND LEVEL METER &CALIBRATORNIT;contains215 meierand CA-1gs calibratorw/c_rryinE case ................... 790,00.

_m,_! S_5*15 SOUND LEVEL METER E GALLBRATORKIT:contains215 meier andCA-15S calibralorw/carryingcase ................... 990,00227ol 2 INTEGRATING SOUND LEVELMETER & CALIBRATORKIT: cotllalns 227 mater,CA.12e calibrator,
we-2 windscreen,9t8 carrytn9 case _P-2 Idpodis eplional).......................................................... 1155,00

925°12 INTEGRATINGSOUND LEVELMETER & CALIBRATORKIT: conla]ns220 meter, CA-12Bca_ibratol,
WE.2 windscreen,918 carwing case(TP.2 tripodis op(ional).......................................................... 1t8500

251 SOUND LEVELDETECTORtCONTRQLLER:so_d _ctivatedswitchfor monitoringnoisyareas
(c_n be usod withOptionalLB.26 light box) .......................................................................... 54000



NOTE: REMOTEMICROPHONECAPABILITY:is availableon any of theabovemeters andis de_lotodby addingIhe letter "R'* 110.00
Iollowlngthesound revelmetermodel number,i.e., 911AR, g19R,etc.The bocrophonewill nowbe=detachablewitd a
pie-ampbulllInlo Iho microphoneassembly,(pNcedoesnol tnclupocables)
NOTE:227,298 & 155 matersalreadyhaveramole miocapabllily,(Unilsseal Inlot modificationwould be subJectto laborcharges.)

ACCESSORIES FOR ABOVE

WS-3 WINDSCREENBar 1 inchmic)....................................................................................... 5.00 ¢_'-
VA*500BVIBRATIONASSEMBLY • foruse wllh 215R meier {sea Vibrapon&SoundMeasuringkits) .............................. -- --
WE.2 WINDSCREEN{for V=Inchm[c) Packageel 5 .......................................................................... 1500
CC55.g18 CARRYINGCAEE wilhloam Jnserlsandlidpocket ................................................................. 05,00
CABLES AND TRIPODS(see CommunityNoise Kits}........................................................................ _ --
Ps.g5 AC ADAPTOR,power (for lineoperationofmotels) .................................................................... 95.00
LB.25 LIghl Box(accessoryIo Ihe 261 Detector)............................................................................. 195,00
DMC-SBMICROPHONECABLE:50 h wilh conneclors(for usewith261 Detector)............................................... 7500
58.874 BOh. fixedm_ &cable assemblyfor 261 ............................................................................. 95.00

OCTAVE BAND, PEAK-HOLD & KITS for TYPE 2 METERS

OB-45 OCTAVE SANDFILTER SET:ANSI$1.11 ClassN, 31Hz to 9KHz conlorIroguencles(9 bands)wl _-1bob gainbutton......... 590,00
PH-55 pEAK-HOLDMODULE:meter holdfor los1response,lED impulse,CSHA impact.......................................... 335,00
215-4512 OCTAVEBANDANALYZER & CALIBRATORKIT: contains215 meierOB.45 oclaveband[iJ[er,

CA*I 2D calibralboWE-3 windscreen,925 carryJngcase............................................................... 14go,00
215-3512 SOUNDLEVELMETER/PEAK-HOLDKIT:conlains215 meier,PH-35 peak-holdmod_o,

CA-12Bcalibrator,WE.3 wladsctoen,929 carryingcase............................................................... 1225,00
215.345-12 UNIVERSALSOUND MEASURINGKIT:contains215 meter, 09.45 cclave band fitter,

PH.35 peak.holdmodulo,CA.lgB cakbralor,ws-g windscreen925 carryingcase ........................................ 1515,00
215-g45.M7B&gUNIVERSALE DOSIMETERKIT:contains915 meter,OB.45octaveband lil¢er,PH.35peak.boldmodule,

CA-32 calibrator,WS-3 wfndscmon,M.TS noisedosimeter,92g carryingcase ........................................... 2515.00
215.345-3M7_32 UNIVERSAL& DOSIMETERKIT:COnlaln8215 motor,OB-45oclave bandfiner, PH.35peak-boldmodule,

CA-g2calibralor,WS-3 windscreen,threeM-TB noisedosimeters,931 catrylnS case..................................... 4145.0g

ACCESSORIES FOR ABOVE

CCS9,g25 CARRYINGCASE withfoamInsertsend lidpocket ................................................................. gg.oo
CC59.931 CARRYINGCASE withfoamInaods annlidpocket ................................................................. 195,00

NOISE DOSIMETERS AND KITS

M-97 NOISE LOGGINGDOSIMETER: Microprocessordosimeterwithdata logging,hard
copy pdnt.Oulcagabllgy,IncludesW6-5 windscreen,8ram ca9bratoradaplor,#59.918 pNntorcable end carryingcase ....... 1395.00

M-29 NOISE LOGDINGDOSIMETER:MicroprocessordosimalerwithdataJogging,hardcopyprint.outcapabilityincludesWS-5
wladscreen,9 mm calibratoradaptor,#5g.Btg pNntotcableand carptlngcase........................................... 1995.00

MICRO.15 NOISEDCSIMETER;MicroprocessorManlierwhichprOVides15 simultaneousfuncSons
w/hardcopyprint-outcapsblldy,includesWS.5 windscreea,9ram calibratoradaptor,and carryingease ..................... 99500

M-TE NOLLE DOSIMETER,OSHA lype(or Model M.7, MSHA approved):5dBAexchange ratio,solPcontainbo
readout,InduNosW$-5 wind,croon,noiseexposurecalcuMtor,micadaplorandcarryingcase............................. 735,00 r -

M-75/4 NOISE DOSIMETER:4dBA exchangeratio,ODDtype, self-Containedreadout,inc_ubossame as above..................... 735.00 x....
M-BENOISE DOSIMETER:3dBA exchangerobe,ogealenergy, ISORlggg, self-containedreadouL includesaarnoas above......... 705,00
M-g712 NOISE LOGGINGDOEIMETER & CALIBRATORKIT: containsM,27dosimeter,CA.12Bcalibrator,

WS-5 windscleon,6ramcalibratoradasIor, #59-gl g pdntorcable, andcarryingcase ..................................... 1590,00
M]CRO-1519 NOISE DOSIMETER & CALIBRATORKIT:conlalnsMICRO-15boslmator,CA*125 calibrator,

WS-5 windscreen,8ramc=llbraloradaptor, endcarryingcase.......................................................... 1lg0.00
M-TO32 NOISE DOglMETER& CALISRATORKIT:COnlalnsM.7B posimelor,CA-32cal_bmtbo

WS.S windscreen,noiseexposurecalculator,Smmcalibratoradaplor,andcarryingcase .................................. 995.00
5M.2712 NO_GELEGGINGDOSIMETER& CALIBRATORKIT; conlalnsfiveM-27 posimelers,CA-lED calibrator,

five WG-gwlndscroensgramcalibratorodablor,#gB-gl8 pdnrercable, and5g.Ngl carryingcase .......................... 715g.00
5MICRO-1512 NOISEDOSIMETER &CALIGRATORKIT:conlalnsfiveMICRO.15 doslmetars,CA-12Bcalibrator,

fiveWE.5 windscreen==,8mmcalibratoradaptor,955 carryingcase..................................................... 5145,00
gM.7Bgg NOISE DOSIMETERE& CALIBRATORKIT:COnlalnsfiveM.TB dosimeters,CA-32calibralor,

five WG-2 wlndscreens,fivenoise exposulecalculators,8ramcatibratoradaptor,059 carryJagcase ........................ B910.00
10M.2712 NOISE LOGGINGDOSIMETER& CALISRATORKIT: containsten M-g7 boslmolare,CA.12Bcalibrator,

ten wE.g wlndscreena,9ramcalibraloradaptor,#5g.51g printercable, and59.552 carryingcase.......................... 1"_840.00
lOMICRO-1512 NGISEDOSIMETER &CALIBRATORKIT: containstonMICRO.15dosimeters,CA-12Bcaflbrator,

ten WG-5 wlndscruens,5ramcalibratoradsplor,566 carryingcase ..................................................... 9900.0g
lOM-7E32 NOISE DOSIMETERS& CALIBRATORKIT;conlalns tanM-7G boslmelers,CA,02 calibrator,

ten WS.5 wlndscreena,ten noiseexposurecalculalera,8ramcalibratoradaptor,969 carryingcase......................... 7465.00
9M15.NL15.12 NOISECOSIMETER/LOGGER& CALISRATORKIT',includesfive MICRO-15 boslmelors,one NLo15data logger,

CA-120 calibrator,canvascarryingpouch,Inlerconnectcobras,9ram calibratoradablor,W5.5 windscreen,
and565 cmr_lagcase .................. ; ......................................................................... 5840.00
NOTE; Th=M.28 can be eupotllutod In any of Iho M-27klh; at the someprice,

ACCESSORIES FOR THE ABOVE
NLo15NORSEDATALOGGER: (Iorusewith MICRO.15only) Includescanvascarryingpouch_cobratoMICRO.15 san cableto

pdnler ........................................................................................................... 695.00
59-547 FIELD REPLACEADLEMICROPHONEFOR M.97 or M-28 ............................................................. 145.00
58-852 EARLOOP ........................................................................................................ 2.00
SOF'P,NARE FOR MICRO-15Io: (InclogesInterconnectCables) ............................................................... 109C0

g6.519 RadioShackTRS.50, Model, Ig, IV
59.stg IBMPoisoneror Compallble
59-52OEpsonHX-2O

EOFTWARE FOR MISRO-I5/NL-15 COMBINATION(Ior IBM PC orCompatibte)includes(ntorcenneclcabtes....................... 360,00
SOFTWARE FOR 27 #5g-g39 {forIBM PO or Compollble)includesMterconrlocteabro........................................... 295,gg
60FTWARE FOR M.28#59.g56 (forIDM PCor Compatible)Incluposinterconnectcable......................................... 299,00 (.
WS-5 WINDSCREENPackageof 5 (tar5ram mlc) ........................................................................... 10.00
WS-2 WINDSCREENPackage of 5 (tar_ in, mlc) ........................................................................... 15,o0
CC59.95g CARRYINGCASEwilh foaminserts and IJdpocket(holdsup 1o5 M-79'0and 1calibrator).............................. 95,0g
CC59.968 CARRYINGCASEwdh foamInsorlsand lidpocket(holdsup Io 10 M-7B'e and I calibralOl)............................. 155.00
ccsg-g65 CARRYINGCASEwith loam Insertsand ridpocket(holdsup to 6 MICRO.15*sand I calibrator)......................... 95.00
CC59-966 CARRYINGCASEwith foaminserts and lidpocket (holdsURto 10 MICRO-15's and 1calibrator)........................ 155.00



CC59.551 CARRYING CAEEwith foam insertsand115pocket (holds5 M-2Ts, 1calibralar).................................... 155.00
CC50.852 CARRYING CASEwith foam Inseds andlid pockel (herds10 M.BTs, 1calibrator)...................................... 15500

AUDIOMETER CALIBRATJON

215-12 AM AUDIOMETERGALIERATIONKIT:contains215 meter, CA-12calibrator,EC-BAcoupler,
W-440welghLcatlbralionchad,025 carryingcase.................................................................... 1060,00

215.4512 AMAUDIOMETERCALIBRATIONKIT;contains215 motet, 05-45 octavebandfiller,CA.120 calibrator,
' EC-9Aearphonecoupler,W.440 weigh1,AS.1545 calibrationstand,calibrationchar1,932 carryingcase .................... 179500

AM-10B AUDIOMETERCALIBRATIONKIT: COnlalns215 materOB.240 super oclave band biter,
CA.155 calibrator,EC.BAearphonecoupler,W-440 weigh1,AS.1545 callbtalianstand,
FO.3 frequencyeounler,calibrationchart,932 carryingcase ........................................................... 266000

AM-200AUDtOMETER CALIBRATIONKIT: COnlalns215 motor, OS.45 octave bandfilter,
DA.15Bcalibretor,EC.SAcouprer,W-440 wolgM,AS-1545 calibrationstand,AA.175
audlamoloranalyzer,calibralionchad,932 carryingcase .............................................................. 0290,00

155-14522AMPRECISIDN AUDIOMETERCALIBRATIONKIT: conlalns155 placlslonmeier wild 1 inch talc,
A.63B aBaplor,OB.14Etitter,CA-22calibcalor,PMC-10 talccable, EC.BAcoupler,W-440 weigh1,
AS.1550calibrationstand, calibrationchad,970 carryMg case{FC.3 8oquoncycounloris opbonal)........................ 0400.00

AM-2000 PRECISION AUDIOMETERCALIBRATIONKIT:contains 155 precisionmota_wilh I inch m/c,
A-635 adaptor,00,145 filter,CA-22calibralar,PMC-IO rolecable,EC.9A coupler,W-440 weight,
AS.1550calibrationstand,AA-175audiomelo_analyzer,LT-2OItneaSty
OanMolrnercalibmlionchart,990 carryingcase (Ptlnler not included)................................................... 4915.00

AA-1B5AMPRECISION AUDIOMETRICANALYZERKIT:contains AA.1B8 precisionanalyzer,50.913 prearnp,7023 m/c, A-635
aBaplor,50-029 1" talc adaptor,EC.SAcouplor_W-440 weight,AS-1550 calibrationstand,PMC-10 nlic cable,
019 carryingcase (CA-22calibratorIs optional)...................................................................... 4995,00

AA.1BBPRECIS)ONAUDJOMETRICANALYZER:(mEt,carryingcase, & accessoriesare nolincluded)............................. 3950,00
AA-175AUDIOMETER ANALYZER (withMode(55 powerSupply)............................................................. 1295.CO
SA-201 SIO-AGOUSTJC51MULATOR(IoriOblacemonlel biologicalcalibrations)................................................. 450.00
BA-201.25 BIO,ACOUST_CSIMULATORw/OcleveMonitor................................................................... 780,00
BA.2B1RESPONSE OELAYEIMULATOR to chockIhoBessormanend Tracor41ON ............................................ 525,00
RA.201.E5 REEPONSE DELAySIMULATORw/OctaveMonitor ............................................................... 875.C0

ACCESSORIES FOR ABOVE

pA..4PRONE MICASEEMBLY (for cochlearimplant& hearingaid evaluation)-- 1or155 only .................................... 490.00
PA.5 PROSE MIDASSEMBLY (for 215 only)................................................................................ 490.(]0
OB-133 1/3 OCTAVE BANDFILTER EET ................................................................................... 98500
MODEL 85 POWER SUPPLY.............................................................................................. 45,00
FLOPPY DISKCOMPUTER PROGRAM lot RadioShackTRE.BOComputer_ to analyze,

ed5 &formatdale fromthe ModelAA.175Analyzerw/58.849 InputCableIoTRS.5O..................................... 195,00
LT-20 LINEARITYTRANSFORMER (see inputcables needed below) for usa w/female mic mole_sonly............................ 145.00

5B-BS2215Inputcable............................................................................................ 40.00
$8-017 precisionInpulcableJ....................................................................................... 75,00

MODEL 120 POWER SUPPLY forabove SA20t's ........................................................................... 60,00
_._-.', BB-BBBEESPONSECABLEtorS^.20,'s...................................................................................BO.OO

FG-3 FREQUENCYCOUNTER (withPS.124 J/nopowersupply) ............................................................... 325,00
PS-124 pOWEREUPPLY', 12v01tregulated,(forusew/FC-3 line operated)..................................................... 60,00
HA.100 HEARINGAID TEST ASSEMBLY(foruse with215R meter) (in-lhe-oaraids) ............................................ 310.0O

Inclu5as:QHA-1 2cocouplerwilh _hin. sleeve adaplor(ontyneed far 155)................................... 17500
1830HA Winch microphone&cable assembly................................................... 125,00
50,927 _,_inc6microphoneadaptor.............................................................. 1O.00

HAo200HEARINGAID TEST ASSEMELY(for use wSh215R meter) (dehlnd4he-earaids) ........................................ 310,00
Jnclu5es:QHA.2 2c¢couplerwilh V=in, sleeveadaptor(only neededfor 155) ................................ 175,00

IB3OHA WInchmicrophone& cableassembly................................................... 12500
58.92? _.-_Inch mlcrophnnesdaptor.............................................................. IOOD

EC.BAEccEARPHONE COUPLER......................................................................................... 95,00
W-440 WEIGHT.......................................................................................................... 50,00
AS-1545 AUDIOMETRIGCALIBRATIONSTAND(for usa with 215-45) ......................................................... 85,00
AS-1550 AUDIOMETRIGCALIBRATIONSTAND(for use w6h 155 motor)....................................................... 85,00
PMC.10 MICROPHONECASLE, 10 8, (for usa wilh 100motor)................................................................ 120,00
CD55.925 CARRYJNGCASE withJoaminsertsand lidpocket ................................................................. 05,00
CC59-098 CARRYING CASE w5h foamInaartsand lidpocket holds155 & AA.175 .............................................. 105.00
CC59.032 CARRYING CASE withfoamInserlsandridpocket fat 215 meter kds................................................. 155,00
CC59-97QCARRYING CASE withfoam Insertsandlidpocketfor 155 meter kits................................................. 155,(]0
CC59.854 CARRYINGCASE w56foam insertsandlidpoCkelholdsAA-1BB.calibratorandacceasoSos............................ 155,00

COMMUNITY NOISE MEASURING KITS -- TYPE 2
235 VEHICLE NOJgEMONITOR;ANSI iype $2, A scalo,50o100dSA range,Ihrosholdset.alarm,339 cattyingcase................. 1000,00
235-12WM VEHICLE NOISE MONITOR KIT:contarns255 monilor,CA.t2M calibrator,MT-5 windowmount

wbh m/c,sable, WS-4 windscreen,535 carryJngcase ................................................................. 1385.00
214°12WCOMMUNITY NOISE NIT: contains014 motor,CA-12B caUPrator,WS.3 windscreen,

WM-1 windmeler,w/carrylnscase .................................................................................. 675.00
215-12W COMMUNITY NOISE KIT:conlalns 215 mater,CA-12B calibrator,W$-3 windscreen,

WM-1 wlndmeMr,w/carryingcase .................................................................................. 015.00
214R-12W'PREMOTEMIC COMMUNITY NOISE KIT;conta_nG214R ramolo talc meter,CA-125 calibralor,

WS.3 windscreen,WM-1 windmatet,TP.2 tripad,TMH-1 michoJder,50 5, talc cable
(olhor Ion51hsavailable),025 carryingcase.......................................................................... 1035.(]0

215R.12WT REMOTEMIC COMMUNITY NOISE KIT=conlalns215R retools rnlcineler,CA-1gB calibrator,
WS.3 windscreen,WM-1 windmater,TP.2 tripod,TMH-1 mioholder,50 5. mlc cable
(olher len01hsavailable),995 carryingcase.......................................................................... 1175,80

411L-215R-12WTBOUND LEVEL RECORDER SYSTEM:conla[nssame as above wilh
1F_ a5dllionel 411L Chad Recorderand RM-800........................................................................ 2455.00

411SB.225ol 2T INTEGRATINGSOUND LEVEL CHARTRECORDER SYSTEk4;conIalns411BBrecolder,
2EQInl0gragngmolar, CA.125 cahblater,TP-2 IIipod, WS-2 wlndscroan_915 carryingcase ............................... 2540.00

ACCESSORIES FOR ABOVE

WS.3 WINDSCREEN (for I inchm[o) ....................................................................................... 5,00
TP-1 TRIPOD; 25 inchclosed, 55 inch extended............................................................................ 60.0D



TP-2 TRIPOD: 1QInchcrooed, St inchextendeO ............................................................................. 60.00
TMH.1 TRIPOD M_CRCPHONEHOLDER................................................................................... 20.00
MC-E5 MICROPHONECARLE: 25 It, wedoonnoclers (forone Inch talc) ........................................................ 60.06
MC.EOMICROPHONECABLE: 00 It.with cenneClOrS(tar one inch mic) ........................................................ 75,00
MC-75 MICROPRONECABLE: 75 It.w]lh connoclerS(forone inch talc) ........................................................ 65.00
MCK-IO MICROPHONECABLE: tO g, wgh connectors(Ior V_inch mlo) ........................................................ 60.00

, _MCK 50 MICROPHONECABLE 00 ILwith cennoclofsliar /_ inch role) ........................................................ 75.00
WMol WIND VELOCITYMETER ........................................................................................... E000

ACCESSORIES FOR 205-12 WM VEHICLE NOISE MONITOR

MT.5 WINCOW MOUNTwilh talc boom,connectorsone cahlo................................................................ 50,00
WE-4 WINDSCREEN (tar_._Incll mlo) ...................................................................................... lO,OO
PS.123 POWER SUPPLY;12 veil lineoperated ............................................................................. 4000
CC55.339 CARRYINGCASE with loaminserts and lid pocket................................................................. 65,50
VMCK.50 MICROPHONECABLE; 50 h. with conlle¢lors ...................................................................... 75.00

PRINTERS AND ACCESSORIES
59.272 Printer-- 00 Column............................................................................................... 42500
59-273 CasseOeNhbens.................................................................................................. 650
OE.E4/MICRO INPUTCABLE to 50 columnpricter .......................................................................... 55,00
E5.E18NL-15 INPUT CABLE to 50 colemnprinter............................................................................ 6E.O0
58.649/_.. 175 INPUT CABLE to 80 columnprinler .......................................................................... 65.00
58.883 AA.155 INPUT CABLE to 80 cotumnprinter .......................................................................... 65,00
59-615 M-27 INPUT CABLE10 50 corumnpdntor............................................................................. 65,00

CHART RECORDERS

411L CHART RECORDER:line operated,eetecle51echartspeed and sonsgivily,1 z.foidchartpaper,
t pan, and Inputcable ............................................................................................ t090.06

411BB CHART RECORDER:baSoryoperalod_seleclableeharlspeedand sonsitWily_Includesbaiter'/,
charger, 1z-foldchart paper.1pen. and lnp_lce51e.................................................................. 126500

ACCESSORIES FOR ABOVE

59001 Z.FOLD PAPER_ each (20 meterslOnE}............................................................................. 6.06
T23A26.6 RBD PEN ...................................................................................................... 4.00
t 1454olRLACK PEN ..................................................................................................... 400
7E2820t CARRYING CASE............................................................................................... 225,00
55.646 RECORDER INPUTCABLE ........................................................................................ 25.00
RM.500 RECORDERMODULE: I volt CC oulpuH50dR linandzod span........................................................ 156.00

VIBRATION AND SOUND MEASURING KITS

VA-55EBVibrationAssembly(for usa w_th21ER meter)....................................................................... 60500
Include=: 5Ogaccolorometer............................................................................ 3E5,OO

VhO0vibration inlograto........................................................................ 210.00 (ii_AC'Oaccelerometercable ...................................................................... 45.00
59.7Eprobe ................................................................................... t5.00
5E.406vlPtaSon Chad............................................................................ N/O
09.902input cable............................................................................. 40.00

VA.5OERPVibtaUon_=embly (tot use with155 meier) ....................................................................... 70000
Includos: BOOe_elerometer ............................................................................ 385.60

VI-O0vibr=tlort Inl:_grator....................................................................... 210,00
AC.Oacceleromoter............................................................................ 45.00
E9,72probe ................................................................................... 15,00
56.407vl5tatlon chert............................................................................ N/C
OE-Ot7 precision Inputcable .................................................................... 75.60

EtER.t E,550B ViBRATiONAND SOUNDMEASURING KIT:(0S-45 optional) conlalns:
215R femMe ml=meier, CA.t OBcali5ralor,VA-5OE6viOraOonassembly,505carryingcase............................... 1890,00

16E.22-505BPVIBRATIONAND PRECISIONSOUND MEASURINGKIT (OB.14E opPonal)coMa[as;
t65 meier wgh¢/zinch mic, CA.22 c_flbretor,VA.5OOBPv_brelionassembly, 070 carryJngcase ............................ 2975,60

155-13322-5056P VIBRATIONAND PRECISION SOUND MEASURINGANALYZERKIT;
coMelns:155 meterwilh V_Inchmtc, OB-133 t/3 octavobandIgler, CA-2EcaPbrator.
VA-508BPvlhtlEionassom51y,WB.4 windscreen,E70carwIng case .................................................... 3070,00
PLEASE EOTE=Calibrationel the VA.506 VlbralionSystemsrequiree tv RMS, t O00Hzsignal,
gs providedby ModelCA-15Band CA-22 Cali5ralors,

CALIBRATORS

CA.1SB 6OUND CALIBRATOR:lt6dB; 1000Hz,ba0oryoperalod ............................................................. 105,00
CA-t2M SOUND CALIERATOR:g4dD;IOOOHZ.batteryoperated.............................................................. 195.00
CA.15B SOUND CALIBRATOR: t lOd6; 126, 250, 500, 1600, 2006Hz. haOeryoperated.......................................... 305.00
CA,22 SOUND CAURRATOR:pmclsren.110.54dB; 1000-250Hz,ballory operated............................................... 345.00
CA.32 SOUND CALIBRATORWITH PRECISION TIMER;for doslmelers, 1tOdB, lO50Hz, batlery oRoratod......................... 260.00

NOTE_Quasi Colibralorsh_voa t -1,_Einch couplerdiameter,
For use Wilhothersize microphones,see e0aptorringslistedbelow.

ACCESSORIES FOR ABOVE

5E.027 CALIRRATORAOAPTOR tar ,E0Inch dlamelermicrDphono............................................................ t6,00
58.920 CALIBRATORAOAPTORfar ,50inchdlemolormicrophone............................................................ 10.00
6E-029 CALIERATORADAPTOR1or1.0inch diamolermlclophona............................................................ 16.00
5E.056 CALIBRATORADAPTORfor lOmm diameter microphone[for 250's) .................................................... 10.00
58-839 CALIBRATORADAPTOR tel Ommdiametermiorophone............................................................... 15.00

58,526 CALIBRATORADAPTOR for .725diamoler microphone(for 251) ....................................................... 10,00 _,,_,

98-12 !4/0;'


