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1. I NTRODUCTI ON TO THE MODELS 1900/ 2900

The Quest Mbddels 1900 and 2900 are advanced sound |evel neters which
performa wi de variety of acoustical neasurenents. Both exponential averaged
and tine integrated nmeasurenents nay be nmade, with the capability of either
internal or external data |ogging. The output of an independently weighted
peak detector may also be displayed or |ogged. Applications include
| aboratory, industrial, comunity and audi onetric neasurenent and anal ysis.

The nodel s 1900 and 2900 provide a nunerical readout of nmeasurenents as
well as a noving bar graph indication. The results of individual sound
studies may be stored in internal nmenory for future reference. Met er
operation Is controlled from either the nenbrane keypad or through the
comuni cations port. AC and DC output jacks are provided for connecting to
external devices such as audio recorders, chart recorders, oscilloscopes,
etc. Data may be sent to a parallel printer by using a special interface
cable. The neters are housed in a tough injection nolded plastic case with
internal shielding to protect agai nst external electrical interference, such
as that fromnotors or portable radios.

The Model 1900 delivers Type 1 accuracy for critical measurenents, while
the nodel 2900 is a Type 2 instrunent for general field survey work. The
nmodel 2900 uses a 0.52 inch electret mcrophone, while the 1900 accommpdat es
a variety of microphones to neet even the npbst unconventional applications.
As both meters are operationally identical, this nanual will refer only to
the nodel 1900 except where appropriate.

Options include expanded |ogging nmenory and a second RVS detector to
al I ow si mul t aneous neasurenment of C A frequency wei ghted LEQ or LAVG

Plug in the Mdel OB-300 conbination 1/3 - 1/1 Cctave Filter Set and
create a 1/3 or 1/1 octave band anal yzer covering 33 bands from12.5 Hz to 20
kHz. The addition of the Mdel OB-100 Cctave Filter Set will create an
octave band anal yzer covering 10 bands from31.5 Hz to 16 kHz.

I f sound neasurenents need to be nade froma di stance, sinply renove the
m crophone/ pre-anplifier and insert either an ICM 10 (10 foot) or an | CM 50
(50 foot) extension cable. Distances of up to 100 feet can be accommbdat ed
by adding two | CM 50 extension cables in series.

W th the m crophone and preanplifier rempved, the neter can accept other
input devices such as the Quest Mdel VI-90 Vibration Integrator. The
VA-508C Vi bration Assenbly, conbined with the Mbdels 1900 or 2900, provides
a quick and precise nethod of neasuring and analyzing many types of
industrial vibration.

1.1 Assenbling the Meter

The microphone and preanplifier nust be assenbled prior to neking any

measurenments.

M cr ophone Handling and Storage

The mi crophones used with the nodel 1900 will provide years of reliable
use, but certain precautions should be followed with regard to handling and

st or age.

1. Never renove the mcrophone grid.
This wll expose the diaphragm
making it susceptible to physical
danage. When renoving a m crophone
fromthe preanplifier be careful not
to unscrew only the grid.

2. Never touch the di aphragm

3. El ectret (prepolarized) m crophones
should never be stored at high
t enper at ures, as | ong term

degradation of the polarization
charge may occur. This results in a
decrease in nicrophone sensitivity.

4. An electret mcrophone should be
stored inits protective box when not
in use for long periods of tine.

To attach the mcrophone to the
preanplifier, screw the microphone onto the
threaded end of the preanplifier. Attach the
preanplifier to the neter by placing the
connector ends together and rotating the
preanplifier wuntil it drops onto the neter.
Finger tighten the black locking ring by
screwing it
onto the neter.

80 M

Figure 1 Preanp Assenbly




MODEL 1900 ONLY: M crophone Pol ari zation Vol tage - 200VDC

Check that the m crophone pol arization voltage switch is set properly.
This switch is located inside the battery conpartnent on the rear of the
meter. To locate this switch, renpbve the battery door with a phillips head
screwdriver and pull the 9 volt batteries out of the conpartnment. Electret,
or prepolarized mcrophones such as the QE4146 or QE224 shoul d be operated
with the 200 Volt microphone polarization voltage turned OFF. Condenser
m crophones nust be operated with the 200 Volts turned ON.

REPLACE 3V LITHIUM BATTERY
WITH TYPE
CR2032

CAUTION:  Be careful not to turn on the
200 volt polarization switch if
a prepol ari zed (electret)
m crophone is attached. The )
m crophone may be danmged.

200 V. MICROPHONE
POLARIZATION

CAUTION
USE 9 VOLT ALKALINE BATTERIES ONLY
( NEDA 1604A )

1.2 Initial Turn On and Check Figure 2 200V Pol ari zati on

Bef ore taki ng measurenents with the Mdel Swi tch

1900, there is a series of quick checks that

shoul d be perforned. Turn the unit on by pressing the OV OFF key. The
display will indicate that a brief warmup i s taking place. Check for the BAT
indicator in the display. If it indicates a |low battery condition, replace
the batteries.

A neasurenent display such as SPL or LEQ will appear in the display.
Pressing the FUNCTION key wi || select a different display. Press FUNCTIONto
revi ew the possible nmeasurenents. Wien you have done this, set the display
to read SPL. The nmeter is now displaying current Sound Pressure Level.
Press the A CLIN key to change the frequency weighting. Press the
FAST/ SLOW PEAK/ | MPULSE key to change the response tinme of the reading.

To performan Acoustic Study, press RUNV PAUSE. Allow the neter to run
for a while and press RUN PAUSE again to end the study. The FUNCTI ON key nay
now be used to review the results.

Al though the Model 1900 will maintain accurate calibration over a |ong
period of tine, the calibration should be checked and the neter slightly
adjusted, if necessary, before each use. To check the calibration of the
Mbdel 1900, performthe followi ng procedure using a Quest Calibrator.

1. Turn the Calibrator ON. If optional, set the frequency to 1 kHz.
Note the SPL of the calibrator.

3. Insert the mcrophone fully into the calibrator adapter ring, if
required for the size microphone in use.

4. Slowy place the Calibrator onto the adapter/m crophone.

5. Usi ng the FUNCTI ON key, set the Mbdel 1900 to read SPL and set the
wei ghting, response and range as appropriate. Note: SPL nust be
one of the display options enabled in the Setup Menu.

6. Use a screwdriver to adjust the calibration control, |ocated

through the small hole on the left side of the neter, until the
di splay matches the calibration |evel.

Storing the Calibration Val ue

The nodel 1900 can store the tine, date and SPL of a calibration, which

will be included in the printout and in downl oaded data for each study.
Enter the PARA Setup Menu and go to CAL by pressing the follow ng keys:
SETUP,
aor «to " PARA ",
ENTER,

aor «to"™ CAL "

The meter will display current SPL. Performa calibration as directed in the
previous section. Range and weighting keys will be operational, but the
response tine will be set to FAST. Wien the reading on the display is
correct, press ENTER to store. The display will briefly read " CALy " and
return to the "PARA" nenu display. The calibration SPL, tine and date are
now stored. Press SETUP to return to the nmeasurenent displays, such as SPL.




2. ABQUT THE METER
2.1 The Display

The LCD display provides the user with the sel ected neasurenent and the
current neasurenent paraneters. The neasurenent range, as well as instrunent
status such as low battery ( BAT ), RUN ( - ), PAUSE ( w% ), and OVERLOAD (
OL ) is also displayed. The nuneric display normally updates every second,
whil e the bargraph provides a continuous indication of the sound |evel.

The bar indicator portion of the display always indicates the current
SPL (Sound Pressure Level). The range of the bar indicator is the sane as
that of the instrument and is indicated by the nunbers on either side of the
bargraph. Each segnent of the bargraph represents 2 dB.

BARGRAPH INDICATOR OF SPL.
IN SETUP MENUS, SEGMENTS
OVER NUMERALS INDICATE THAT
LOWER RANGE LIMIT THE QUANTITY MAY BE CHANGED. - FREQUENCY WEIGHTING

BEING DISPLAYED OR EDITED

/
v __UPPER RANGE LIMIT
weuony revew ] B0 T
s — 0 il a8R ¢ i p[-response TME
OVERLOAD oL 0 U U [5 T
LOW BATTERY —BAT ) I WV I'1 ™ MEASUREMENT PARAMETER
1

MEASURED VALUE. IN SETUP
MENUS, USED TO INDICATE
STATUS OR PARAMETER VALUES.
UPPER RANGE LIMIT

Fi gure 3 Model 1900 Di spl ay

2.2 Keypad Functions

Press this key to turn the neter on.
gF"F After a warmup period of several
seconds, the neter is ready to use.
Pressing and hol ding this key for five
seconds until " OFF4 " is displayed, and
then releasing, will turn the neter off.

Y Monentarily pressing this key turns
:Q the LCD backlight on for several
seconds. Pressing and holding for 3
seconds will turn the backlight on
UP]E” the switch is again pressed to turn it
of f.

[

Note: Leaving the backlight on for extended
periods will reduce battery life.

Press this key to begin a study, which
automatically increnents the nenory
location counter by 1. The nunber of
the location appears on the display
briefly after pressing RUN Pr essi ng
RUN PAUSE agai n ends the study and stores the
data in that nenory |ocation.

RUN
PAUSE

Press the 2 or « to increase or
A decrease the 60dB neasuring range in

10dB st eps. Pressing this key while

n RUN ends the current study and
v begins a new study. Wien this
happens, the nmenory location wll
nmonentarily appear on the screen so
that the operator may nmake note of his
time and |l ocation for that study. (Key |ocked
out while in Session node and RUN.)

RANGE

Wil e inside the SETUP nenus, the RANGE
key may be used as UP and DOMWN arrows for
increnenting or decrenenting nuneric val ues.

Fi gure 4 Model

1900 Meter




fasT) Press this key to select the tine averaging fromthe four choices of
el FAST, SLOW I MPULSE or PEAK A display annunciator indicates the
Peak | response by displaying " F ",

" "," 1 " or " P". Pressing this key while in RUN nbde will end
the current study and begin a new study. (Key locked out while in Session
nmode and RUN.) Refer to section 6.8 for details on tinme averaging.

A Press this key to cycle the frequency wei ghting through the choices
c of A, Cor Linear. The choice is shown by a letter following 'dB in
LIN the display (A, Cor L). Pressing this key while in RUN node will end
the current study and begin a new study. (Key is |ocked out while in
Session node and RUN.)

Press FUNCTION & or « to select any of the follow ng displays that
A have been sel ected via the SETUP key:

SPL, LEQ (LAVG, TWA, LMAX, LMN, LN1, LN2, LN3, LN4, LDN,
;; CNEL, % OL tine, exposure in Pa2S or Pa2H, LPK, SEL, el apsed
FUNCTION TIME (mn/sec), elapsed TIME (hour/min), LLOG (LAVG or LEQ | ast

| ogged - this value updates every logging interval), BATT, or
TAKM If the GA

optionis installed, CA Leq or Lavg may al so be di spl ayed. Refer to section
3.1, Measured Quantities.

While in RUN node, the display shows the current value for the study. Wile
in PAUSE node the final value for the previous study is displayed. SPL will
al ways show the current 1 second MAX according to the response selected
(F/SI1/P). VWhile in PAUSE, if selecting quantities such as LMAX, LEQ etc.
aLter the neter has been RESET (had it's nenory cleared) the display wll
show "----",

FUNCTION is also used while in the setup node as an up/down arrow key for
sel ecting nenus or paraneters.

Wiile in PAUSE node, press SETUP to access one of five Setup Menus
setur| which allow the user to define the operation of the neter. There are
many quantities that may be displayed, |ogged or printed, and nost
users will not be interested in all of them SETUP allows the user to
select only the itens of interest, for exanple SPL, LAV and L10, excluding
all others. The five nenus are:

COW Communi cati ons Paraneters
PARA Measur ement Paraneters
PRNT Data to be Printed

LOG Data to be Logged

Dl SP Data to be Displ ayed

Refer to section 3.3 for details on neter SETUP.

This key is used to group studies stored in menory into a File for
memorv] printout, and to review individual studies stored in nenory. Wil e

In PAUSE, press MEMORY to display

" FILE ". Press ENTER to group the previously stored studies into a

File . Pressing FUNCTITON 2 or « causes " XX " to be displayed, where XX
is the nunber of the last study (as in nmenory LOCation #XX). Press ENTER to
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di splay a measured quantity such as LAV. The FUNCTION key may be used to
di splay other quantities (LMAX, SEL, etc.). Press ENTER again to return to
the " XX " display. The function key may be used to increnent or decrenent
menory locations. |If increnenting past the last location the display wll
read " 1 LOC", or the first study. |If 10,000 or nore studies have been
per f or ned, the display wll read

" XXXX o - Press MEMORY again to exit study review. (Refer to section 3.2
for nore details)

Pressing MEMORY while in RUN briefly displays the nunber of the current
menory |ocation (study nunber and session nunber).

Press this key while in PAUSE to print all studies in nenory to a
PRINT| parallel printer or conputer. Press this key while in Menory Review
to print only the study currently under review To interrupt a
printout, press again.

The ENTER key is used in SETUP to enter or exit any of the five setup
enTer] menus. Wien changing a nuneric value in the PARA nenu, it will store
that value and turn off the bar graph segnents above that paraneter.

This key has two functions. Wiile in SETUP, it is used to turn on or
RESET of f display, logging or print choices, or to cycle through certain
paraneter sel ections (3>4>5>6>3....dB exchange rate for exanple). Wen
not in setup (i.e. in PAUSE), pressing and holding RESET/EDI T will
clear the internal nenory.

2.3 CQutput Jacks
\,——0O NO CONNECTION
DC - The Sound Pressure Level (SPL) over
the 60 dB range selected is linearly AR SioNAL
represented by a 0 to 1 volt DC GROUND
output. Zero volts is equal to the

bottom of the range and 1 volt is _
equal to full scale. This output is (Fjloguret5. Qut put Jack
provided for connecting to a 0 to 1 nnections

volt i nput data acquisition systemor

chart recorder. See section 4.4 "Chart Recording" for details.

AC - This jack provides an anplified, weighted AC signal. Full scale
out put (SPL) equals 3. 16VAC.

COW - The COMWM j ack is used for direct connection to an RS-232 conpati bl e
device such as a personal conputer via the supplied cable. An
optional Parallel Interface Mddule is used to connect to a parallel
printer.




3. OPERATI NG PROCEDURE

Pressing the OV OFF key will turn the neter on. The initial display is

128 where 128k bytes is the amount of nenory installed. The next
di splay, " X

" shows the revision of the installed firmvare. A 5 second

warnmup will follow, and the display will read " 54, " counting down to " 1,
". If the logging nenory has been filled, the display will read " FULL\g, "
for those 5 seconds. If this occurs, reset the unit before perform ng any
st udi es.

3.1 Measured Quantities

The FUNCTION switch steps through the followi ng possible neasurenents
performed by the nodel 1900. This list may be shortened as desired via the
DI SP Setup Menu. Refer to section 3.3 "Setup Menus" for details.

SPL -

LEQ -

LAVG -

TWA -

LMAX -

LMN -

Sound Pressure Level will be displayed, with the selected
wei ghting and response characteristics. The value displayed
is the maxi mum SPL during the previous second. (SPL is also
al ways shown in the display bar indicator.)

The average integrated sound |evel accunulated while in the
RUN node is shown in the nuneric display. LEQ indicates that
a 3dB exchange rate was used for the neasurenents.

The same type of neasurenment as LEQ except that a 4, 5 or 6dB
exchange rate was used. The display will be correct for the
exchange rate sel ected.

Ti me Wei ghted Average. The average |evel accunul ated during
a study, but calculated with an eight hour integration tine.

The Maxi num SPL obt ai ned while in the RUN node is shown in the
nureric display. Wth PEAK response sel ected, this functions
as a Peak Hol d.

The M ni mum Sound Pressure Level obtained while in the RUN
node is shown in the nuneric display.
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LN - The SPL exceeded for N%of the tinme during a study. Four user
sel ect abl e val ues are cal cul ated. The default val ues are L5,
L10, L50 and L90. The values may be changed i n the PARA Setup
Menu.

LDN - Day/ Ni ght Sound Level. The average sound pressure over a 24
hour study, with additional factors for time of day. Sound
pressures between the hours of 10 pmand 7 amare increased by
10dB prior to being averaged. A 3dB exchange rate should be
used and is generally assuned. |f an exchange rate other than
3dB is selected via the Setup Menu, LDN wi Il not be cal cul ated
and " ---- " Will be displayed.

CNEL - Communi ty Noi se Exposure Level. The average sound pressure
over a 24 hour study, with additional factors for tine of day.
Sound pressures between the hours of 7 pm and 10 pm are
increased by 5dB prior to being averaged. Sound pressures
between the hours of 10 pm and 7 am are increased by 10dB
prior to being averaged. A 3dB exchange rate should be used

and is generally assuned. |f an exchange rate other than 3dB
is selected via the Setup Menu, CNEL will not be cal cul ated
and the display will show " ----,¢ "

%L - Percentage of tine during the study that an overload (QOL)

condition occurred. Overload indicates that the signal has
exceeded the neasuring range.

PA2S - Sound Exposure in Pascal -squared seconds or Pascal

PA2H -squared hours, switching fromPa2S to Pa2H at 3600 Pa2S. The
display will show" ----,, " if the exchange rate is not 3dB.

SEL - The Sound Exposure Level is the constant sound | evel which, if

Iastin_g for one second, would deliver the sane ~anount of
acoustical energy as that accunmul ated over the entire study.

RTMS or RTHM - The total RUNtinme will be displayed. Tine
may be displayed in MN: SEC and HRS: MN.  The M N: SEC di spl ay
for a study that lasts over one hour will wap around to
00: 00. The HRS: M N display will count to 99:59 and then w ap
around to 00:00 but the actual time will be stored in nmenory.




LPK -

LLOG -

TAKM

BATT

LC-A

The Peak Level. The output of a second peak detector nmay be
viewed as LPK or |ogged. The frequency weighting is
i ndependent of the main RVS detector and nay be set in the
PARA setup menu as 2PK. The selection of whether or not to
log peaks is made in the LOG Setup Menu. The weighting
selection (A, Cor LIN is made in the PARA Setup Menu. Wile
viewing LPK the weighting of the second peak detector is
di spl ayed, and the Wi ghting and Response keys are disabl ed.

The LEQ (or LAVG last |ogged during a study. Data is |ogged

at a user defined interval. This feature nmay be used to
display a tinmed LEQ for the previous |ogging interval. This
di splay updates at the end of each logging interval. The

display will show

----L0s 1T LEQis not being |ogged.

The time integration of individual Taktmaximl values.
Takt mexi nal i s the maxi mumlevel (L,,) encountered over either
a 3 or 5 second interval. 3 or 5 second Taktmaxinmal is
sel ected in the PARA Setup Menu. Individual Taktmnmaxi mal (L,
val ues may be | ogged by setting the logging interval to 3 or
5 seconds in the LOG Set up Menu. Takt maxi mal nmeasurenments are
required by sonme countries' noise regulations. A Taktnmaxi mal
measurenent cal culates a higher average level for highly
i npul sive sounds than does a LEQ neasurenent. TAKM is
affected by the Exchange Rate and should be run with an
Exchange Rate of 3dB.

Di spl ays the vol tage of the weaker of the two 9 volt batteries
to give an indication of remaining life. The |ow battery
indication (BAT) on the display occurs at approxinately 6.8
volts.

An optional second RMS detector may be used to provide a
si mul taneous C- A wei ghted LEQ or LAVG of the nmeasured sound.
Refer to section 3.6 "C-A Option".
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Acoustic Study Options

An acoustic Study is a set of measurenments perforned over a user defined
period of tine, referred to as the Run Tine. The study begins at the Start
Tine and ends at the Stop Tine. Each study is stored in a consecutively
nunbered Menory Location which is displayed briefly at the beginning of each
study. Consecutive studies nay be grouped into a File. Wen printing data,
each File will have its own individual header, which nmakes it easier to
locate rel ated groups of data in the printout. Alternately, place the neter
in Session Mbde to create a cunmul ative sunmary of the data fromconsecutive
studies with identical neasuring parameters.

Up to five quantities nmay be |ogged at user defined time intervals.
Fi nal sunmary data for all nmeasured quantities is also stored for each study.

The study may be initiated and ended in several ways (refer to Figure

6) :

Manual Study - Press RUN PAUSE to begin a study, causing the RUN
indicator to light. " X, " wll be displayed briefly,
where X is the nunber of the current nenory |ocation.
Press RUN PAUSE again to end the study, causing the PAUSE
indicator to light.

NOTE: During a study, pressing a key to change a paraneter such
as weighting, range or response tine wll stop the
current study and, after a brief settling tinme, begin a
new st udy.

Manual Tinmed Study - Press RUN PAUSE to begin a study. If a

Programmed Run Tinme duration has been set and enabled in the
Par anet er (PARA) setup nmenu, the study will run for this tinme
duration and automatically stop. The study may be interrupted
by pressing the PAUSE key.

Auto Tinmed Study - An Auto ON time and date nust be set
and enabled in the setup menu and the neter nust be
turned OFF. Wien the internal clock/cal endar reaches
this time and date, the meter will turn on and begin a
study. The duration of the study will be that of the
Programmed Run Tinme stored via the setup menu. At the
end of the study, the unit will PAUSE and turn itself
OFF. The study may be interrupted by depressing the
PAUSE key.

12
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NOTE:
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Threshol d Triggered Study - A Trigger Threshold ON level in

dB nust be set and enabled in the setup menu. Wile i n PAUSE
node, press RUN to arm the neter. I'f the SPL reaches the
desired level a study will begin. The study will end in one
of three ways. |If a Trigger Threshold OFF level in dBis set,
the study will end when the SPL falls to this level. (Note:
This level cannot be greater than the Trigger Threshold ON

level.) If a Programmed Run Tine duration is enabled, the
study will last for the specified length of time unless the
OFF level is reached. |If the SPL is still above the ONIevel
a new study wll begin. The study may be interrupted by

pressi ng PAUSE.

NOTE: Bot h Threshol d Triggered and Auto Tined studies may not
be enabl ed simultaneously. VWiile in the Setup Menu, one
may not be enabled wi thout first disabling the other.

Filter Controlled Study - Each tinme the filter band on the

optional bandpass filters (OB-100 or OB-300) is changed, either
manual |y or automatically, the current study is ended and, after a
brief settling tinme, a new study w |l begin.

For long term unattended neasurenments where the possibility of
power interruption exists, it is reconmended that the neter be set
up to run shorter term consecutive studies, such as one hour
threshol d-triggered studies with a Trigger Threshold ON |evel
sufficiently low to always retrigger at the end of the hour. |If
power is interrupted during a RUN, all data for that study will be
lost. The data from previous studies will be retained.




File Creation (G ouping Studies)

It may be desirable to separate a group of studies into a File. For
exanple, if several studies were perforned at a single site using various
wei ghtings, response times or filters, you mght wish to separate the
printout of these studies fromthat of a simlar group of studies perforned
at a different site. G ouping consecutive studies into a File acconplishes
this. AFile is created after performng the last study to be grouped, and
prior to beginning the first study of the next group.

To create a File, press MEMORY while in Pause node. " FILE " will
appear in the display. Press ENTER This will group all studies perforned
since the last File was created into a new File. Wen printing data, each
File will have a Header section to separate it fromthe previous File. Refer
to Figure 7.

File creation is not available if the neter is set to run in session
mode. Refer to the next section.

Sessi on Mbde (Conbi ned Studi es)

To obtain a cumul ative nmeasurenent of consecutive studies (which nust
have identical measurenent paraneters), enabl e Session node in the Paraneters
Setup Menu. (The neter nust first have its nenory cleared by performng a
RESET. ) A Session consists of individual studies stored in their nenory
locations with the addition of an overall summary of all of those studies.
Any nunber of consecutive studies nmay be grouped i nto a Session. For exanple
Session 1 might consist of studies 1 through 5, session 2 mght consist of
studies 6 through 9 and session 3 nmight consist of studies 10 through 31.

Pressing RUN after performing a RESET begins Session 1 and Study 1
(menory location 1). A session is closed in one of four ways:

1) Press MEMORY , then RESET

2) Change a neasurenent paraneter such as wei ghting or exchange rate while
i n PAUSE (Wi ghting, Response and Range keys are | ocked out while in RUN
only in Session node)

3) Change the state of an optional bandpass filter. This may be done in
ei ther RUN or PAUSE.

4) Turn the neter off. This session cannot be reopened.

After closing a session, the next tine RUN is pressed will begin the
next session and study. Measurenents for individual studies cannot be vi ewed
whi | e measuring Session node. The displayed data is for the overall session.
I ndi vidual studies can be viewed by reviewing data in nmenory. (Refer to
section 3.2)
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Vi ewi ng Measured Results
Wi le performng a study (unit is in RUN node) the FUNCTION key nmay be

used to view the various neasurenents as they are occurring. Only
measurenments selected via the DISP Setup Menu will be avail abl e for view ng.
If the neter is in Session node, the value displayed will be the overall
sunmary for the entire session. The displayed value will be updated each

second, except for LLOG which is updated each | ogging interval as selected
in the Setup nenu. Pressing the MEMORY key during a study will briefly
display " XX ", where XX is the current nenory location. [If the meter is

in Session nmode, pressing MEMORY will briefly display " XXge foll oned by
" XX "" to indicate the current session and menory |ocation.

Wiile the unit is in PAUSE node, the FUNCTION key may be used to view
the results of the previous study, or the results of the current session if
the meter is in Session node. The exceptions to this are SPL, which always
shows the current SPL updated once per second, and LLOG the value of which
is not displayed. Again, only measurenents selected via the Setup Menu will
be avail able for view ng.

Wi le in PAUSE npde, any change to range, weighting or response will
make the data fromthe previous study or session available only by review ng
its nenory |l ocation. Turning on the optional bandpass filter or changing its
frequency will also cause this to happen.

3.2 Reviewi ng Menory Locations

The results of all currently stored studies are available by pressing
the MEMORY key. The nmenory review process is slightly different depending
upon whether or not Session nbde was used to create the data in menory.

I f Session nbde was not enabl ed, pressing MEMORY will cause
" FILE " to appear in the display (refer to File Creation). Press the
FUNCTION @ or « key. This will display the nenory | ocation of the | ast study
perforned. For exanple " 19, " would indicate that the last study was the
19t h study stored in nmenmory. The 2 or « keys are used to sel ect other nmenory
locations. Pressing « would select " 18, ", but pressing @ would wrap around
to the first study and select " 1, ". Refer to Figure 7.

If Session node is enabl ed, pressing MEMORY will display
XXgss '+ Which is the last session conpleted (a currently open session
cannot be viewed in nenory). The FUNCTION arrow keys select the desired
session. The RANGE arrow keys sel ect either individual nenory |ocations of
studies within that session or the overall session data.
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Once the nenory location of the desired study is selected, press ENTER
to view the neasurenment results. The neasurenent paraneters such as range ,
wei ghting and response will be shown in the display and the " M" indicator
will be lit. If an optional bandpass filter was used during the study, the
frequency will be briefly displayed. Use the FUNCTION key to select the
measurenments of interest. Only neasurenents currently selected via the Setup
menu will be available for view ng, but these can be changed at any tine by
going back to the Setup nenu. Pressing ENTER will return to the nenory
I ocation or session nunber display. Pressing MEMORY returns to Pause node.

The data in the menory | ocation being reviewed nay be printed using the
PRI NT key. Refer to section 4.4, "Printing Data". Data | ogged during a
study may be viewed by printing the Time History portion of the printout.
Menory Capacity

The nunber of studies (nmenory locations) that can be created is linted
by the armount of nernory. The ampbunt of data that is logged, if any, during

a study will also fill the available nmenory. Logging data every second will
fill menory faster than logging every minute. Session node will also use
nore nenory due to the extra sunmary information that nust be stored. |If the

menory fills during a study, the unit will PAUSE and display " FULL ".

In addition to the problemof filling the menory, the total anmpunt of
energy accumul ated during a study can cause the unit to overflow, causing
calculation errors. This is dependent upon the range setting and how high
the SPLs are during the study. This can be determ ned fromthe value of SEL
at various exchange rates as foll ows:

Exchange Rate Maxi mum SEL Wt hout Overfl ow

3 dB 150 dB + Range
4 dB 200 dB + Range
5 dB 250 dB + Range
6 dB 301 dB + Range
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For exanple, with an exchange rate of 3dB on the 60 - 120 dB range, the
maxi mum SEL wi t hout overfl ow woul d be 150 dB + 60 dB = 210dB.

The followi ng chart shows approximate tine avail abl e versus | oggi ng rate and
nunber of itens |ogged for the standard 128Kbyte nenory.
Maxi mum nunber of studies with no data | ogged: 796 for 128k nenory.

Loggi ng Rate Nunber of items |ogged
1 2 3 4 5

1 second 21 hr 10.5 hr 7 hr 5 hr 4 hr

3 seconds 2.6 dy 1.3 dy 21 hr 15 hr 12.5 hr

5 seconds 4.4 dy 2.2 dy 1.4 dy 1.1 dy 21 hr 1 0

seconds 8.7 dy 4.4 dy 2.8 dy 2.2 dy 1.7 dy

15 seconds 13.3 dy 6.5 dy 4.4 dy 3.3 dy 2.6 dy

30 seconds 26 dy 13.2 dy 8.7 dy 6.6 dy 5.3 dy

1 mnute 53 dy 26 dy 17.6 dy 13.3 dy 10.5 dy

3 minutes 159 dy 79 dy 53 dy 39 dy 31 dy

5 mnutes 265 dy 132 dy 88 dy 66 dy 53 dy

10 mi nutes 1.3 yr 265 dy 176 dy 132 dy 106 dy

15 m nutes 2.2 yr 1 yr 265 dy 198 dy 159 dy

30 m nutes 4.3 yr 2.2 yr 1.3 yr 1 yr 318 dy

1 hour 8.6 yr 4.3 yr 2.9 yr 2.2 yr 1.7 yr 2 hous

17 yr 8.6 yr 5.7 yr 4.3 yr 3.4 yr

4 hours 34 yr 17 yr 11.6 yr 8.6 yr 6.9 yr

8 hours 69 yr 34 yr 23 yr 17 yr 13.9 yr

24 hours 209 yr 104 yr 69 yr 52 yr 41 yr

If the 512K nenory option is installed, the above tinmes would increase
by a factor of 4.

itens (LEQ LMAX, LPK, L10 or L90) possible

The total nunber of |ogged
ol l owi ng formul a:

can be calculated by the f

# of logged itens = 2/3 [ M- (144 x # of studies) -
(3072 x # of studies with stats |ogged)]

where M= 114687 w 128k menory or 507903 w 512k nenory. The total run
tine is calcuated by nultiplying the nunber of logged itens by the |ogging
rate divided by the nunber of itens | ogged.

Erasing Stored Data

To erase the data in the nenory |locations, the nmeter nust be in the
Pause npbde. Press and hold the RESET/EDI T key for five seconds. The display
will read " 5 " , count down from5to 1, and " ----. " wll be displayed.
The nenory is now cleared and the next study will be stored in nenory
location 1.
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3.3 Setup Menus

The operation of the nodel 1900 may be custom zed through the Setup
nmenus. VWiile in PAUSE node, pressing the SETUP key lights the SET
annunci ator in the display and all ows access to the various nmenus. Pressing
the FUNCTION @ or « keys selects fromanong the five Setup nenus. Once the
desired nenu is displayed, pressing the ENTER key enters that menu and
di splays the first itemthat nmay be nodified. Refer to figures 8 - 11. The
five menus are:

DI SP - Di spl ayed Data, or the neasurenents that may be viewed by
pressing FUNCTION while in RUN or PAUSE.

LOG - Logged Data and Loggi ng paraneters, or which neasurenents are
| ogged, where the data is stored and how often the data is
st ored.

PRNT - Printout format, or printout data presentation.

PARA - Measurenent Paraneters, or variables affecting the way a
neasurenent is perforned. These include thresholds,

percentage values for LN, peak detector weighting, etc. as
wel | as cl ock/cal endar setting and calibration val ue storage.

COW - Communi cations paraneters for using the COW port.

The key sequence to exit a Setup Menu is the reverse of the one used to
enter the menu.

DI SP Setup Menu (Displayed data) Refer to Figure 8

Press SETUP and the FUNCTION 2 or « keys until "DISP' is displayed.
Pressing ENTER gets you into the Display Setup Menu and will, for exanple,
display " ong ". You may now choose whether or not SPL will be ampbng the
active displays by pressing RESET/EDI T, which toggl es between " ong, " and "
oFFg, ". Pressing FUNCTION « cycles to the next selection, " ong,, " which my

be turned on or off with the RESET/EDI T key. The displayed quantities that
are selected in this manner are:

SPL (Sound Pressure Level), LEQ or LAVG (Equivalent Level), TWA (Tine
Wei ght ed Aver age), LMAX (Maxinmun Level), LM N (M nimumLevel), LN1, LN2,
LN3, LN4 (% Exceedance Levels), LDN (Day N ght Level) , CNEL (Conmunity
Noi se Exposure Level), %L (Percent Overload Tine), PA2S or Pa2H
(Exposure), LPK (Peak Level) , SEL (Sound Exposure Level), RTMS (Run
Time MNSEC), RTHM (Run Time HRMN), LLOG (Last LEQ Logged), BATT
(Battery Vol tage), TAKM (Taktnaximal) and/or LEQ (LAVG C-Aif the CGA
option is installed. (TAKM and LC-A cannot both be enabled.)

Press ENTER to exit the DISP Setup Menu, displaying "D SP'. The FUNCTION &
or « keys may now be used to sel ect another Setup nenu.
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Figure 8. Display Setup Menu
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LOG Setup Menu (Data to be | ogged) Refer to Figure 9

After pressing SETUP, the 2 or « keys may be pressed until "LOG' is
di spl ayed. Pressing ENTER gets you into the Loggi ng Setup Menu and will, for
exanple, display " ong ". You may now choose whether or not LEQ will be
anong the data that will be periodically |ogged. Press RESET/EDIT to toggle
between " ong, " and " oFFg ". Pressing FUNCTION cycles to the next
selection, " ONgg ", which Is turned on or off in the sane way. The
measured quantities available for |ogging are:

LAV(or LEQ, Peak, LMAX, L10, L90.

Note that the Peak value that is |logged has independently selectable
wei ghting fromthat of the nain neasurement. This is set in the PARA Setup
Menu.

In addition, whether or not tolog to internal nmenmory, whether or not to
log to the COW port, and the time interval (logging rate) may be sel ected.
Saving statistics tables (STAT on or off) for each study may also be
sel ected. The statistics tables provide useful infornmation when downl oaded
to the optional PC support software, but are not available to the user
directly fromthe neter.

At each of the five nmeasured quantities, press RESET/EDIT to turn that
quantity on or off. Do the same for STAT.

To select the destination for |ogged data, depress FUNCTION to display
ONgyy " Or " ony, " which sends |ogged data to the COW jack or internal
menory respectiverﬁy. Use the RESET/EDIT key to turn these options on or off.

To select the logging interval, press ED T/ RESET which will light the
bargraph over the time interval shown on the display. Use the UP or DOWN
arrow key to select the desired time interval. The choices are:

1, 3, 5, 10, 15 or 30 seconds
1, 3, 5, 10, 15 or 30 ninutes
1, 2, 4, 8 or 24 hours
Wien the desired interval is displayed, press ENTER to store your sel ection.

Press ENTER again to exit the LOG Setup nenu.
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PRNT Setup Menu (Data to be printed) Refer to Figure 10

After pressing SETUP, the 2 or « arrow keys nay be pressed until PRNT is
di spl ayed. The data presentation for the printout may be selected in the
Print setup nenu. Pressing ENTER gets you into the menu and wll, for
exanmpl e, display " ongg " You may now choose whether or not the header is
included in the printout. Pressing EDI T/ RESET toggl es between " ong " and
" OFF ". Pressing FUNCTION cycles to the next selection, " ong,g ", which
is turned on or off in the same way. The printout options are:

HEDR - Header, on or off

SUMWR - Sumary of all neasurenments, on or off

TH S - Nureric Time History, on or off

FILT - Filter Data G ouping, on or off. Data collected using an

optional bandpass filter nay be grouped under a common
header (ON) or printed as an individual study (OFF).

P-40 - Conpressed print nmode. This will fit the printout onto
a small 40 colum printer.

LOC - Print individual nenory | ocati ons al ong with session data
(Sessi on node only)

A sanple printout is shown in Section 4.4, "Printing Data".
COW Setup Menu (Commruni cations paraneters) Refer to Figure 10

Wi le in SETUP, press the FUNCTION key to display "COM'. Press ENTER
to access the Communications Setup Menu where the follow ng selections
invol ving data communi cati ons are nade:

BAUD - Baud Rate. Choice of 300, 600, 1200, 2400, 4800, 9600, 19200
baud or parallel printer output (PRLL).

FLOW- Fl ow control or handshaki ng. Sel ect HARDware, SOFTware or OFF.
This is inmportant for transfers of |arge ambunts of data to
prevent |ost data.

EQL - End of Line Characters. Choice of
Cr (carriage return)
CrLF (carriage return and |line feed)
LF (line feed)
LFCr (line feed and carriage return)

Cycl e through these paraneters by pressing the 2 and « keys. Press the

RESET/EDI T key to change the values. Pressing ENTER returns to the "COW
di splay. Refer to section 4, Communications, for nore information.
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PARA Setup Menu (Measurenent paraneters) Refer to Figure 11

After pressing SETUP, the & or « keys may be pressed until PARA is
di spl ayed. Pressing ENTER gets you into the Measurenment Paraneter setup
menu, where the follow ng paraneters may be set:

ER - Exchange Rate selection of 3, 4, 5 or 6dB. Changing this
paraneter from 3dB changes LEQ to LAVG for all displays.

TH - Threshold I evel for averaging (set dB level fromO
to 180, or turn off). If the threshold is enabled, the neter
will not integrate SPL bel ow the threshol d.

LNX - Four sel ectabl e exceedance (LN) values (X =1
through 4). For each LNX, set N from 1 to 99 in 1%
i ncrenents.

Ton - Threshold Trigger ON | evel (set dB level fromO to
180 or turn off). Sets Threshold triggered study initiation
I evel .

ToFF - Threshold Trigger OFF level (set dB level < or =
Threshold Trigger ON level). Sets Threshold triggered study
termnation level (this is overridden if Programmed Run Tinme
Duration is enabled).

RTHM or RTMS - Programmed Run Tine Duration in
Hour s/ M nutes or M nutes/ Seconds (set hours/m nutes/seconds,
or turn off). Sets study length for manual, threshold, or
Auto-On initiated study. 99 hour, 59 nminute 59 second
maxi mum  Setting to 00:00:00 will default to OFF.

AOVWD, ACHM or AOMS - Auto-On Tinme in Month/ Day, Hour s
/M nu
t es
o] r
M nut
es/ Se
conds
( Set
Mont h

Day,
Ti ne,
o] r
turn
of f).
Sets
ti me
t o}
aut om
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YEAR, MDY or HRWMN - O ock/Cal endar (Set year,
nont h/ day, hours/mnutes). 24 hour military tine format is
used.
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CAL - Calibration Value. Stores calibration value for

SPL and peak detector. SPL calibration value and tinme and date of
calibration will appear on the printout. The instrument's range
settings may be adjusted to conpensate for m crophones that differ
in sensitivity from the standard mics. Refer to section 5.1
"Calibration" for details.

2PK - Sel ect Weighting of Second Peak Detector (A, C
LIN) used for LPK display or for |ogging data.

TAKM - 3 or 5 second L, for Taktnaxi mal neasurenents.

SESS - Session npde ON or OFF. ON conbi nes consecutive
studies into a cunulative summary. See section 3.2 for
details. If there is data in nmenory, this cannot be changed
without first resetting the unit.

The user cycles through these paraneters by pressing the 2 and « keys.
Pressing the EDIT/RESET key allows the user to change the values or
enabl e/ di sabl e the paraneter. Wien setting nuneric values the bargraph
sections above the quantity to be changed will be lit. The 2 and « keys are
used to change nuneric values. Pressing ENTER stores the value. Pressing
ENTER again returns to the "PARA" display.

Typi cal Setups
OSHA NO SE COWPLI ANCE

Threshol d = 90dB Exchange Rate = 5dB
Weighting = A Response = Sl ow

OSHA HEARI NG CONSERVATI ON
Sane as above except with Threshold = 80dB

DEPARTMENT OF DEFENSE NO SE COWVPLI ANCE

Threshold = 80dB Exchange Rate = 4dB
Weighting = A Response = Sl ow
| EC NO SE MONI TORI NG
Threshold = OFF Exchange Rate = 3dB
Weighting = A Response = Sl ow
TAKTMAXI MAL
Weighting = A Response = Fast

TAKM = 3 or 5 Seconds as desired, with Logging Interval set to 3 or 5
seconds to | og TAFts as LMAX values if LMAX i s enabled in LOG Setup Menu
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3.4 Overload Detection
Wil e viewing SPL the overload indicator (OL) is displayed whenever the

incom ng signal saturates (overloads) the circuitry. |If the OL indicator is
on, increase the RANGE until the OL condition is rempved. |f an OL condition
occurs while in the RUN node, the OL indicator will light and remain on for

the duration of the study.

The percentage overload tine is a display option that nay be enabl ed via
the DI SP setup menu and then sel ected using the FUNCTI ON key. The overl oad
time will also be printed on the hard copy printout. Wile review ng a study

stored in nenory, the CL indicator will remain on if an overload occurred
during that study. Percentage overload time nmay be useful in determning the
validity of a study during which overload occurred. A small percentage

indicates that the data is fairly accurate, while a larger percentage
indicates that significant errors occurred.

An overload will also be indicated while logging to the serial port or
printing a tine history of a study. For each | ogging interval that contained
an overload condition, OL will print at the end of that line of data.

3.5 Battery Repl acenent

The BAT indicator in the display nmeans that one or both 9V batteries is
weak and should be replaced. Make sure the neter is turned off when
replacing the batteries. Use a phillips head screwdriver to renove the
battery cover on the rear of the unit. Renpve the old batteries and replace
with fresh alkaline batteries.

A lithium coin cell (type CR2032) is accessible through the battery

conpart nent. This battery maintains the data menory, clock/cal endar and
setup informati on when the neter is turned off.
A dead lithiumcell will cause the neter to |lose information stored in the
setup nenus, the serial nunber and any data. As long as the neter is turned
on, this information will not be |ost. If the neter is to be turned off
whil e changing the lithiumcell, retrieve any data stored in the neter and
make note of setup paraneters as these will be erased. Refer to figure 2.

1. Renove the 9 volt batteries fromthe battery conpartnent. Using a
fingernail or other thin non-netallic object, push the bottom edge
of the battery toward the top (m crophone end) of the meter until
it comes out of the hol der.

2. Insert the newlithiumcell, edge first and + side up, into the top
of the holder. Press the bottomedge of the battery toward the top
of the meter until it snaps into the holder.
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3. Reinstall the 9 volt batteries, turn the unit on and re-enter any
setup information, including the serial nunber. The serial nunber
is entered via an ASCI|I conmand through the COW jack (refer to
section 4.3, Rempte Control). Note: Calibrate the meter before
perform ng any neasurenents. Peak detector and C-A calibrationis
| ost when the battery is renpved. Refer to section 5.1.

Note: Due to intrinsic safety requirenents for use in hazardous |ocations,
the nodel 2900 UL does not have a user replaceable lithiumbattery. Safety
approval s are indicated by a | abel on the neter and the serial nunber prefix
CE. If your nodel 2900 has UL safety approval, consult your dealer or the
factory for lithiumcell replacenent.

3.6 C A Measurenents : Second RMS Option

The C-A option provides a second RVS circuit which allows sinmultaneous
measurenent of both C and A wei ghted sound pressure levels for eval uation of
hearing protectors and other noise reduction devices. C A LEQ (or LAVG is
indicated by " XX X., " on the display. Note: If a threshold is set, it
affects both C and A which may cause | arge values for GAif the l'evel s are
at or near the threshold. (See PARA Setup Menu regarding threshol ds)

The C-A option is enabled by entering the Display Setup Menu (DI SP).
Press the FUNCTION @ or « key to display " oFF., ". Press RESET/EDIT to
change to " ong, " Refer to section 3.3.

C-ALEQ (or LAVG w Il only be displayed under the follow ng conditions:
1. A wei ghting nmust be selected. If Cor Linear weighting is select ed
by pressing the A/C/ LI NEAR key, the display will show " ----
Bandpass filters should not be wused while perform ng C—A

measurenents. Also, PEAK response is not avail able.

2. The Response nust be set to FAST, SLOWor | MPULSE. PEAK response
is not allowed, otherwi se the display will show " ---- .,"

Note that battery current is increased when the C-A neasurnent is
enabled. To prolong battery life, do not enable C A unnecessarily.
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4.  COVWMUNI CATI ONS
DEFI NI TI ONS

PARALLEL MODE: Data is passed along multiple wires simultaneously. This is
used for sending information to parallel printers.

SERIAL MODE: All of the data is passed along a single wire in a "serial'
stream This npde is used when sending information to a conputer or
serial printers. RS-232 is a type of serial npde communication.

BAUD RATE: Baud rate is the speed at which serial communications take pl ace,
measured in bits per second. The baud rate options for the nodel 1900
are 300, 600, 1200, 2400, 4800, 9600, and 19,200. The hi gher the baud
rate, the faster the conmmunication. Wien trying to pass information
froman instrument to a conputer or serial printer, both nmust be set for
the sane )baud rate. (Baud rate settings have no affect on parallel
printing.

COM PORT: Abbreviated nane for a serial communications port on a conputer
(also called RS232 port). Mst PCs have between 1 and 4 serial ports
referred to as COML, COMR, etc... This is where the cable from the
nmet er connects to the PC. The COMports generally will take the form of
either a 25 pin male (has pins instead of holes) connector or a 9 pin
mal e connector.

4.1 RS-232 Serial Interface

The CO\/MJack on the side of the nodel 1900 provides direct connection
to a conputer’s COM port with the serial communications cable (#056-999)
provided. To connect to a serial printer or simlar device, a 25-pin nale to
;rale gender changer is required. The pinout of the CCM\/Ijack is shown in

igure 12.

The nodel 1900 may be controlled

under RS-232 control by sending ASCl | PIN 1: TXD
conmands from a conputer. Measurenent PIN 7: RTS
results may be requested and received )

froma renote |ocation. PIN 8: RXD

PIN 4: GROUND

Fi gure 12. COW Jack Pinout for
RS- 232 Conmuni cati on
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The conmuni cations paraneters for the ASCI| data byte are the foll ow ng:

1 start bit
8 data bits
1 stop bit
No parity (disabled)

Baud rate and flow control nust be set the sane for both the 1900 and the RS-
232 device connected to it (RATE and FLOW as set in the COW Setup Menu).
Refer to section 3.3 COW Setup Menu.

There are three common probl ens when using COM ports.

1. The ports are often not labelled, making it difficult to
determi ne which port is connected.

2. The printer output port on the conputer is a 25 pin fenale.
Addi ng an extra 'converter' cable to the serial cable and
plugging it into the printer port will not work.

3. O ten some ot her device, such as a nouse, is plugged into the
COMport. |If that is the only COMport then the nmouse nust be
di sconnected and the PC possibly nust be reconfigured.

4.2 Downl oadi ng Dat a

Data stored in the nodel 1900 may be downl oaded to a personal conputer.
Several nethods are avail abl e.

The Quest Sound Manager software package provides an easy nethod of
receiving data fromthe nmeter. Data presentation options include tabular or
graphical form In addition, renpte control and access to all operating
paraneters is possible via an easy to use nenu driven interface.

By using the RS-232 port on a PC and a conmuni cations package such as
Procomm or Wndows Term nal, the printout fromthe nmeter may be received and
stored as a file. The 1900 nust be set for serial operation and the settings
(Baud rate, etc.) nust match that of the PC. The serial communications cable
nmust be connected between the meter and the PC. Pressing the PRINT key will
cause the nmeter to print to the PC
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Downl oadi ng Usi ng W ndows™ TERM NAL

M crosoft® Wndows™ has a communi cations program under the ACCESSORI ES
icon called TERMNAL. Instructions on howto use TERM NAL are | ocated in the
W ndows ™ manual s.

Open TERM NAL. For TERM NAL, the comuni cations settings are found by
fir sel ecting SETTINGS, then COVMUNI CATI ONS. Select the desired COM
(se r|a|) port and the baud rate. The baud rate nust match the BAUD sel ected
inthe 1900's COW Setup Menu. TERM NAL al so needs the follow ng i nfornation
inits setup:

data bits = 8 stop bits =1
parity = none flow control = nust match the 1900

To save the downl oaded data to a file, use the follow ng procedure.
After the conmunication settings are nade:

1. Sel ect TRANSFERS, then sel ect RECEI VE TEXT FI LE.
2. Enter a file name with the ending ". TXT".

3. Press the PRINT key on the 1900. PRN wi || appear in the 1900's
di spl ay.

4. When conpl ete, PRN will disappear fromthe 1900's display. Select
TANSFERS, then STOP in the TERM NAL program

5. Exit TERM NAL.

6. The file has been saved _and can be opened with a word processor or
editor such as W ndows' ™ NOTEPAD. (Remrenber which directory the
file was saved in. The default for Terminal is the W NDOWS
directory.)

4.3 Renote Control and Data Col |l ection

Serial comunications options for the npdel 1900 depend upon the
operating node of the instrunent. Certain functions are avail abl e dependi ng
upon whether the unit is in RUN or PAUSE node, or whether or not |ogging to
the COW port has been sel ected.

Wiile in PAUSE, any function available by a front panel key press
(except MEMORY) nmy be duplicated via an ASCIlI commmand. A "data request”
conmand will provide the same data that would be presented on the display if
the FUNCTION key were pressed to select that display. For exanpl e,
requesting LEQ would result in receiving the LEQ from the previous study.
Requesting SPL would result in a single reply of the current 1 second MAX
SPL.
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Wiile in RUN, and if logging to the COW port is selected, the only
command that would be allowed would be PAUSE. G her commands will be
ignored. At short logging intervals such as 1 and 5 seconds, and especially
at slower baud rates, frequent comunication with the unit would be
difficult, as it would be sending data alnost constantly. This node of
operation is useful for renpte data collection of |ogged paraneters. The
nodel 1900 will provide the follow ng output:

SAMPLE # LEQ LIVAX L10 L90 LPEAK

1 85.4 85.5 85.4 84.9 92.1
2 85.6 85.7 85.5 85.0 89.7
3 85.8 86.5 85.6 85.0 94.0
4 85.7 85.6 85.5 84.9 89.8
5 89.5 90.5 89.3 87.2 94.8 OL

Wiile in RUN and not logging to the COW port, the nodel 1900 will
respond to "data request" commands for display functions by sending the
measured quantity, requested data and Run Tinme if requested. Any quantity
may be requested, regardl ess of what has been selected in the DI SP Setup
menu. For exanpl e:

ASClI | conmand Reply

LEQ LEQ = 93. 4dB

TI ME TIME = 14:02: 34

LEQR LEQ = 93.6dB @0: 12: 25

LN1 (LN1=L10) L10 = 47.3dB

SPL SPL = 98. 6dB

SPL SPL = 103. 5dB
NOTE: If the npdel 1900 is set to log data to the COW port, it nust be

connected to another device,

the dev

especially if hardware (HARD) flow control has

been selected in the COM Setup Menu. The neter mmy appear to mal function
when RUN PAUSE is pressed to begin a study, as it needs a signal back from
ice that it is connected to in order to operate properly. Wen this

the display will freeze and the keypad wll be inoperative.

happens,
Properly connecting the serial
operation.

wll re

On units with software revision 1.3 and higher:
automatically change the fl ow control

exi sts,

preventing an apparent | ockup condition.
be reset prior to using the COWM port for serial

store normal

the neter will

cabl e between the neter and the other device

If the above condition
option to NONE,
The fl ow control option nay need to
communi cati ons.
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ASCI |

Commands

The following is a list of commands used to control the npbdel 1900 via

RS- 232.
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Dat a Request Conmands - Returns the current value plus OL if an overl oad
has occured during the study. If in session node, session data will be
returned. If an R is included where an asterisk (*) is shown, the
current Run Time will also be returned. (Do NOT include the * in the
command string)

SPL
LEQx* x =1 or blank. Returns current LEQ or LAVG The 1
will return the C-weighted LEQ value if the C-A board is

nst al | ed and enabl ed.

LAVGx* x = 1 or blank, see above. Returns current LEQ or
LAVG

TWA*

LMAX returns the value of LMAX and the tinme that it occurred.

LMN returns the value of LM N and the tinme that it occurred.

LNx x =1, 2, 3 or 4. Returns the selected Lxx val ue.
L DN*

CNEL*

%0

PA2H* returns the value of Exposure in Pa2S or Pa2H.

SEL*

RT returns el apsed study run tine - HH MM SS

LPK returns the value of LPK and the tine that it occurred.

LLOG returns the value LLOG and the logging tinme interval.

CA returns CGCALEQor LAVGif CA board is installed and
enabl ed.

BATT returns the voltage of the weaker battery.

MEM returns the current (or last if in PAUSE) nenory
| ocati on.

TAKM returns the integrated Taktnmaxi mal val ue

Qperating Status Comrands - Change or request the settings of

maasuremant paraneters and unit operation. Sending the command with no

value for 'x' returns the current setting.

WGTx x = A Cor L; sets weighting to 'x' if in PAUSE

RESx x = F, S, | or P; sets response to 'x' if in PAUSE

RNGx x = 20, 30, 40, etc. to set range if in PAUSE.

PARA returns the current settings for Run/Pause, range,
wei ghting, response tine, integration threshold,
exchange rate, peak wei ghting, bandpass filter
frequency.

BLON turns on the display backlight.

BLOFF turns of f the display backlight.

FILT returns current bandpass filter frequency, or NONE.




The fol |l owing comrands will be executed only in PAUSE node.

Set up Commands - Duplicates the functions avail able inside the

setup nenus. QOrmitting paraneters w, x, y, or z will return the current
setting. Refer to Section 3.3 for details on setting the follow ng
par aneters.

LOGxy Sets quantities to | og. r LEQ or LAVG

r LMAX

r LPK

r L10

r L90

o di sabl e | oggi ng.

I X X X X X
[eNeNoNoNo)

9“ o mn
Mmorouzr

f
f
f
f
f
y = ON to enable |ogging, y t
LI NTxxy Sets the logging interval. xx = 2 digit nunber from
the values allowed for logging interval, y = H Mor S
for hours, mnutes or seconds.
LMEMK Enabl es or disables logging to internal nenory. x =0
for off, x =1 for on.
LCOW Enabl es or disables logging to the COM port. x = 0 for
off, x =1 for on.

BAUDxxxxx sets the baud rate for serial communications.
XXXxx = 1200, 2400, 4800, 9600 or 19200.

PRLL sets communications for a parallel printer.

FLOW enabl es or disables flow control for RS-232.
x = Hfor Hardware, x = S for Software, x = N for none

EOQOLxx sets the end of line character for serial

conmmuni cations, either carriage return, line feed or a
conmbination of the two. xx = C, CL, L or LC where
C = carriage return and L = line feed.

PRNxy sets the items to pri
x = S for sunmmary, X
filter grouping, x =

with a session sunmary. y
di sabl e.

-

x = H for header,

T for tine history, x = F for
for printing location data al ong
Y to enable, y = Nto

nris

ERx sets the exchange rate. x =3, 4, 5 or 6.

THxxx sets the integration threshold. xxx = 0 to 180
THON enables the integration threshold.
THOFF di sabl es the integration threshold.

LNxyy sets the exceedance levels of interest. x =1, 2, 3 or

4 to select which exceedance level to set. yy =1 to 99 to

set the percent val ue.

TONxxx sets the study trigger threshold for beginning a study.
xxx = 0 to 180.
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TONON enabl es the threshold triggered study feature.

TONOFF di sables the threshold triggered study feature.
TOFFxxx sets the study end threshold level. xxx = 0 to 180.
TOFFON enabl es the study end threshold |evel.

TOFFOFF di sabl es the study end threshold |evel.

PRTDxx:yy:zz sets the programred run tinme duration where xx =
hours, yy = minutes, zz = seconds.

PRTDON enabl es the progranmed run tine duration feature.

PRTDOFF di sabl es the programmed run tinme duration feature.

AOTVV: ww. XX:yy:zz sets the auto on time. vv = nonth, ww = day,

= hour (0 to 24), yy = minutes, zz = seconds.

AOTON enabl es the auto on feature.
ACTOFF di sabl es the auto on feature.

TI MExx:yy sets the clock where xx = hours (0 to 24),
yy = mnutes

DATExx/yyl/ zzzz sets the calendar. xx = nonth, yy = day,
zzzz = year.

2PKx sets the weighting of the second peak detector.
x = A Cor L.

TAKx sets the Taktmaxinmal period. x = 3 or 5 (seconds)

SESSON enabl es Session node. (nmust RESET unit first)
SESSOFF di sabl es Session node. (nmust RESET unit first)

?M returns a list of the measurenent commands.
?S returns a list of setup commands

Functi on Comrands

OFF turns the unit off. Caution: unit cannot be turned on
via renote control. Enable Auto On with a valid date
and tinme, or use the OV OFF key to turn the unit on.

PRI NTxxxxx returns the printout of a specific nmenory |ocation.
xxxxx = 1 to 99999 to specify the nenory location. |If
X is omtted all nenory locations will print.

PRI NTSxxxxx returns the printout of a specific session if the
meter is in Session node.

RESET cl ears the nenory.

@Axx_xxxxxxx stores the neter's serial nunber, where XXXXXXXXX
is the serial nunber on the back panel.

RUN pl aces unit into RUN node.
PAUSE pl aces unit into PAUSE node.




Messages Returned Fromthe Meter

FULL indicates internal menory is filled. The nmeter should
be reset before begi nning anot her study.

C- A OPTI ON NOT | NSTALLED returned when a request has been nade
for a reading froman option which is not installed.

C-A DI SABLED indicates that the CA option is installed, but
not turned on in the DI SP Setup Menu.

4.4 Printing Data

The nodel 1900 may be connected to either a parallel or serial (RS-232)

printer by using the proper cable and adapter. Data nay also be printed
directly to a PC by using a comuni cati ons package such as Procommor W ndows
Termi nal . The printout contains the information from each study, or an

i ndi vidual study including:

1. Al'l nmeasurenent paraneters (Range, Weighting, etc.)
2. Data Summary of all neasured paraneters (LEQ LMAX, etc.)
3. Start, Stop and Run Tinmes and OL Tine in %

The information printed will be that selected in the Print (PRNT) Setup
Menu (Refer to section 3.3). See the following two pages for a sanple
printout. The printout sections selected in the setup nenu are | abeled on
the sanple printout for clarity.

To connect the nodel 1900 to a parallel printer, the 056-875 Parallel
Interface is required. The 8 pin miniature DIN connector plugs into the COWM
jack on the side of the neter. The 36 pin flat cable connector plugs into
the printer. The neter nust be set for parallel operation (PRLL option for
RATE, |ocated in the COW Setup Menu - Refer to section 3.3).

The meter and the printer should all have their power sw tches turned
ON. The nmeter nust be in either Pause or Menory Review node. Pressing the
PRINT key will start the printout. The printout will contain either of the
fol |l ow ng:

1) If the neter is in the Menory Review nbde, only the data stored in
the menory location selected will print. [If in Session npbde and
the overall Session summary data is selected for view ng, that
summary data will print out. The data for the individual studies
will print if selected in the Print Setup menu by turning on the
LOC, or nenory | ocation, option.

2) If the nmeter is in normal Pause node, all studies stored wll
print. Studies that were nade using an optional bandpass filter
will print according to the selection nade at the FILT option in

the PRNT Setup Menu.

To interrupt a printout, press PRINT again. Disconnect the interface from
the printer before turning the nodel 1900 off.
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The npdel 1900 can be connected to a serial (RS-232) printer or a PC by
using the serial interface cable provided with the neter. A 25-pin male to
mal e gender changer will be required for connection to the printer. The
printer's comunications paraneters nust match that of the nbdel 1900. Refer
to the precedi ng section.

Some printers can work either in serial or parallel node. The printer
must be set up for one or the other. Sinply plugging into the correct
connector is not sufficient. Refer to the printer's manual. THE 1900 HAS A
SEPARATE CABLE FOR CONNECTI NG TO A PARALLEL PRI NTER. THE SERI AL CABLE CANNOT
BE ADAPTED TO WORK W TH A PARALLEL PRI NTER

SAVPLE PRI NTOUT
( HEADER SECTI ON)

QUEST TECHNOLOG ES
1900 Noi se Integrating/Logging Sound Level Meter

Unit Version Nunmber: 1.01 Serial Number: Q52100035
Nane

Vork Area

Conment s

Meter Calibration: 114.0dB 17-DEC- 94 @08: 38: 55

Calibrator:
Serial Number Calibration Date

( SUMVARY SECTI ON)

STUDY 1
Not es

Measuring Paraneters:

Range 40-110dB Wi ghti ng A Tinme Constant Sl ow
Threshol d OFF Exchange Rate 3dB Peak Weighting LIN
Session Started Sessi on St opped Run Time

15- JAN-94 @ 10: 56: 38 15- JAN-94 @ 10: 58: 42 00: 02: 00

Peak Level 102.6dB 15- JAN-94 @ 10: 56: 42

Max Level 88. 0dB 15- JAN-94 @ 10: 56: 43

Mn Level 73. 4dB 15-JAN-94 @10:57: 12

Over | oad 0. 0%

LEQ 80. 5dB SEL(3) 115.1dB TWA 41.0dB Pa2Hr 0.5

LDN 82. 6dB CNEL 83.5dB  TAKMB 81.6dB

L10 87.2dB L25 84. 6dB L50 78.2dB L90 74.0dB
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4.4 Chart Recording

The Model 1900 has a DC output that is linearly related to the 60 dB
SAMPLE PRI NTOUT (conti nued) measur ement range as foll ows:

Bott om of Measuring Range = 0 VDC out put
Top of Measuring Range = 1 VDC out put
(GROUPED FI LTER DATA SECTI ON) 60dB per 1 volt or 16.67 nmVDC per dB.

This output, capable of driving up to 100 feet of shielded or tw sted pair
cable, is intended for use with a 0 to 1 volt DC input chart recorder that

e R . d - ; .
oSt vei ghti ng UN Time Constant Sl ow has an input inpedance greater than 20K ohns. It is also suitable for use
Threshol d OFF Exchange Rate  3dB Peak \ighting LIN with a vari ety of data acqui sition devi ces.
FilterFSurmE;y: Mlide\ CBrE,glloo Ocs;‘ave Fi\'s:er Set - SerigJ No. &
# t-t -t - . .
, freqite) o Leq. M sl Slart-iim e o500, Refer to Figure 13, Chart Recording of SPL. Connect the Mbdel 1900 to
ER g2.1 841 2.7  1L:00:20 0:00:11  0.00% the chart recorder input. Cobserve proper polarity. Use a 1 kHz acoustic
5 250 87.8 897 984  11:00'45 0:00:11  0.00% calibrator, preferably 94 dB, to calibrate the chart recorder as follows:
6 500 89.7 91.6 100.9 11: 00: 58 0:00:13 0. 00%
7 1000 87.5 89.0 97.1 11:01:13 0: 00: 09 0. 00%
8 2000 87.2 886 97.5  11.01:24 00012  0.00% 1. Turn the neter to ON. Set the neter RESPONSE to FAST, and RANGE to
9 4000 84.1 86.0 83.0 11:01:38 0:00: 11 0. 00% 80 140dB
10 8000 83.5 86.0 89.5 11:01: 52 0:00: 10 0. 00% - .
11 16000 82.9 84.1 92.5 11:02: 04 0:00: 11 0. 00%
NOTE: If an adapter is needed to mate the m crophone size to the

(TIME HI STORY SECTI ON) calibrator coupler, insert it fully into the calibrator.
2. Pl ace the calibrator fully onto the mcrophone with the calibrator
turned off. The neter should read | ess than 80 dB whi ch provides

LOGE NG (1 Sec)  LEQ LvAX LPK L10 190 0 volts DC at the DC output. Adjust the zero control on the

Study 1 recorder so that the pen indicates a relative dB of O.
10: 56: 39 100. 6dB 101. 3dB 102. 5dB 101. 7dB 78.7dB
B lmal e loe e e 3. Turn the Calibrator ONto produce 94 dB (or the Ievel specified
10: 56: 41 99. 6 . . i i i

= . urn the i brat or 0 produce or e level specified on
10: 56: 42 100. 7dB 102. 8dB 103. 4dB 98. 7dB 74.7dB A
10:56:43 100.0d5  100.5d8 102.3d8 1017d8 78 7d8 the label) at 1 kHz. Set the 1900 dB RANGE for the highest bar
10: 56: 45 99.6dB  97.5dB  104.3dB  96.7dB  72.7dB graph level w thout causing an overload. The recorder pen shoul d
10:56: 46 100.7d8  100.608 102.4d5  96.7d8 7478 risetothe correct relative dB. (54 if the calibrator level is 94

dB and the dB RANGE is set to 40 to 100.) A snall adjustnent may
be needed. Use the zero adjust to do this.

4. Be sure to docunent all chart recorder settings and neter settings
when taking nmeasurenents.

Not e that any range position can be set on the Mddel 1900 and the 60 dB

span of the neter range will always correspond to the full 60 dB range on the
chart recorder. Quest Chart paper # 58-653 has a 60dB scale, and wll

41 42




provi de an

easy to
r e a d
recordi ng.

40-100dB RANGE 80—140dB RANGE

100dB

Ooooooobooobooo oooooooo

140dB

90dB

130dB

80dB

120dB

70dB

94dB CALIBRATION POINT

—  110dB

60dB

100dB

50dB

ZERO THE POINTER AT 40 OR 80
40dB

90dB

80dB

Ooooooooboobo oooooooo

1 vDC

SPAN

Figure 13. Chart Recording of SPL
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5. GENERAL SOUND MEASUREMENT PRACTI CES

Before taking neasurenents with the Mdel 1900, there is a series of
qui ck checks that should be perforned. After switching the unit ON, check
for the BAT indicator in the display. Replace the batteries if needed.

Al though the Model 1900 will maintain accurate calibration over a |ong
period of tine, the calibration should be checked and the meter slightly
adjusted, if necessary, before each use.

When perfornming integrating measurenents, press the RUN PAUSE Kkey,
making sure " I " is indicated in the display. If the nmeter is in the RUN
node and you want to change Wi ghting, Response or Range, it is a good idea
to stop accunul ating data by entering the Pause node. This will elininate
electrical swtching noise fromaffecting your study, especially when using
SLOWor | MPULSE response. To do this, press the RUN PAUSE key again and " 1

" will disappear from the display. Change the desired settings, and then
press RUN again to begin a new study. It is always a good idea to docunent
al | nmeasurenent conditions and neter settings for possible future needs. |If

a printer is used, the settings will all appear on the printout.
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5.1 Calibration

To check the calibration of the Mdel 1900, perform the follow ng
procedure using a Quest Calibrator.

1. Check that the BAT indicator is not on, indicating that one or both
of the batteries is weak.

2. Turn the Calibrator ON. |If optional, set the frequency to 1 kHz.
Note the SPL of the calibrator.

3. Insert the mcrophone fully into the calibrator adapter ring, if
required for the size microphone in use.

4. Slowy place the Calibrator onto the adapter/m crophone.

5. Usi ng the FUNCTI ON key, set the Mbdel 1900 to read SPL and set the
wei ghting, response and range as appropriate. Note: SPL nust be
one of the display options enabled in the Setup Menu.

6. Use a screwdriver to adjust the calibration control, |ocated
through the snmall hole on the left side of the neter, until the
di splay matches the calibration |evel.

NOTE: Mbst calibrators are affected by changes in altitude and baronetric
pressure. The rated SPL is set at standard baronetric pressure at
sea level (760 mm Hg). Consult vyour calibrator manual for

correction factors.
Storing the Calibration Val ue

The nodel 1900 can store the tine, date and SPL of a calibration, which
will be included in the printout and in downl oaded data for each study.
Enter the PARA Setup Menu and go to CAL by pressing the follow ng keys:

SETUP,

a2 or «to" PARA ",
ENTER,

a2 or «to" CAL "

The nunmber in the display is the current SPL. Calibrate as directed in the
previous section. Range and weighting keys will be operational, but the
response time will be set to FAST. Wen the reading on the display is
correct, press ENTER to store. The display will briefly read " CALy " and
return to the "PARA" nenu display. The calibration SPL, tine and date are
now st or ed.

NOTE: When ENTER i s pressed to store the calibration value, the | oggi ng peak
detector and C-A option (if installed) are also calibrated. This should be
done whenever the lithiumbattery is replaced. As the peak detector is nost
accurate over the upper portion of the range, the calibration val ue should be
in the upper half of the range used for calibration. It is inportant to not
disturb the neter during this tine, as this nay cause a hi gh peak readi ng and
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result in bad peak data.
Calibrating A Mcrophone with A Different Sensitivity

The nodel 1900 covers a 30 - 140dB neasuring range when using the
standard 0.52" mcrophones (39 - 50 nV/ Pa). The operating range may be
adjusted to read correctly for other m crophones. For instance, using a
m crophone that has 10dB | ower sensitivity, the neter can be set to cover the
range of 40 - 150dB.

Wiile in the CAL portion of the PARA Setup Menu, apply the calibration

tone to the mcrophone and verify that the neter will not calibrate to the
proper level. Adjust the calibration control so that the display shows a
difference fromthe desired reading of +/- 10dB or a nultiple of 10dB. Press
The RESET/EDI T key.
" CAL+ " will appear in the display. The RANGE key may now be pressed to
adjust the reading in increnents of 10dB, adjusting the overall operating
range by the sane anpbunt. Wen the reading is correct, press ENTER to store
the calibration val ue.

5.2 Meter / Mcrophone Pl acenent

Whenever possible, the neter should be tripod-nmounted in a relatively
open area to mnimze reflections fromyour body or other large reflective
structures. Avoid placenment against a wall or in a corner. If body
reflections are of concern, a mcrophone extension cable may be used to
separate the preanplifier fromthe nmeter for better mcrophone placenent.
When taki ng measurenents while holding the neter in your hand, keep your arm
fully extended.

When wusing a random incidence or pressure nmicrophone, point it
approximately 70 degrees to the direction of the sound. If using a
free-field mcrophone, point it directly at the noise source ( O degrees ).

5.3 Background Noi se

Background noi se can cause considerable error in neasurenent when its
level is close to that of the noise source of interest. When it is not
possible to elimnate or reduce the background noi se, use the curve shown in
Figure 14 to correct for the effect of the background noise on the
nmeasur enent .
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reduce wind effects and will also help protect the m crophone under dusty,
oily, or humd conditions. Acoustic attenuation effects of the Ws-7 (for
.52" mc) and the Ws-3 (for 1 inch mc) w ndscreens are shown in Figure 15.

+1

HALF -INCH

] \\
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-3 1 ! 1 L L T L1 L
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FREQUENCY RESPONSE ERROR
CAUSED BY WINDSCREEN (oB>
1

Figure 15. Acoustic Effect of Wndscreens
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6. TECHNI CAL | NFORMATI ON
6.1 Principles of Qperation

The Quest Moddel 1900 uses | ow noise, |ow power circuitry to ensure |ong
battery life, maximumstability, and superior reliability over a w de range
of environnental conditions. Figure 16 is a block diagram of the 1900's
internal operations.

MICROPHONE Vit Vi
SioNAL SIGNAL | AC INPUT
C 3 | ereawe GND s GND BUFFER
POLARIZATION +200V * OR +200V*
SWITCH * Ve V-
* « MODEL 1900 ONLY

_/
GAIN MIC GAIN WEIGHTING AC OUTPUT
10d8 STEPS ADJUST NETWORK BUFFER
> EXTERNAL
BANDPASS OVERLOAD
FILTER
(OPTIONAL) }
KEYPAD
RMS _>J
CONVERSION 0C ouTPuT

+200Ve V+ V- *| BUFFER

HIGH VOLTAGE

Al T
SUPPLIES _§_°E,
==
+6.5V RAM/ROM A/D
[—-6.5V
- +5V DIGITAL
+6.5V -6.5V +5V DC ouTt

REGULATED —e— +5V

1 —MQ_A—gi[’

SUPPLIES | g —
29v_¥9v v
i ON/OFF N MICROPROCESSOR
——o 7 o—]1|
4 ol I
BATTERY ISPLAY
TEST DSAN"[;‘
CIRCUIT DRIVER CIRCUITRY

Figure 16. Bl ock Di agram of the Mdel 1900

6.2 Mcrophones - Mdel 1900
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The Mbdel 1900 is normally supplied with a 0.52" mcrophone of either 6.3 M crophone - Mdel 2900
the free field or random incidence (pressure) type. Ei ther prepolarized
(electret) or condenser types may be used. The electret m crophone does not The nodel 2900 is designed to accept a prepolarized (electret)
require the 200 volt polarization that can be supplied by the nodel 1900. m crophone, Mdel QE7052. The inpedance of this mcrophone is 18pF. The
Refer to section 1.1. m crophone screws directly onto the preanplifier, npdel 056-852. Typical
response for the QE7052 is shown in Figure 19.
The m crophone screws directly onto the preanplifier which, in turn,
connects directly to the neter. The preanplifier converts the high output 6 . 4
i rpedance of the mcrophone into a |ow output inpedance, allow ng the Preanplifi +2
m crophone to drive up to 100 feet of cable for renote operation. er I nput
Characteri 0dB >
Typi cal m crophones used with the 1900 include the follow ng: stics ) Y
QE4146 1/2-inch freefield, prepolarized 39.8 mv/ Pa (25- 145dB) The "
QE4170 1-inch pressure, 200V pol arized 50 mv/Pa  (10-150dB) i nput
QE4160 1/2-inch pressure, 200V polarized 50 nv/ Pa (20- 145dB) i mpedance _6
QE4150 1/2-inch freefield, 200V polarized 50 nv/Pa (20- 145dB) of the ELECTROSTATIC
QE4140 1/2-inch pressure, 200V polarized 16 nv/ Pa (35-160dB) QE4110 preanplifi -8 ACTUATOR METHOD
1/4-inch freefield, 200V polarized 3.5 mv/Pa  (60-175dB) er affects (PRESSURE)
QE4120 1/4-inch pressure, 200V polarized 1.3 nv/Pa (60-175dB) bot h t he -10
QE4846 1/ 2-inch freefield, prepolarized 40 nv/Pa  (25-140dB) | o} w
frEquenCy _]2|00 I I 200I = I500 I 1k I 2k : I Sk = I|0k : 20k
Typi cal nicrophone response curves for the Mddel s QE4846 and QE4170 are shown response FREQUENCY (Hz)
in Figures 17 and 18 respectively. and hthe
m crophone
attenuatio Figure 19. QE7052 M crophone Response
+2 n as shown
in Figures 20 and 21. The approxi mate m crophone capacitances for the 1/2
0d8 > inch and one inch mcrophones are 18pf and 60pf respectively.
-2
RANDOM
_a INCIDENCE A +6
3 7 70. B +4 ~ N
,,,,, -6 ! ELECTROSTATIC w / ~N
ACTUATOR METHOD v +2
. (PROSSURE) g / 5&
o E - 100pF w/ fnpr/ A
I 1 L1 1 1 1 L1 | m—4 / ///anpr/
o2 100 200 500 1k 2 5k 10k 20k ‘;’ 6 / / / / /\wpr
FREQUENCY (Hz) : -
Figure 18. L < -8 // //// //
Typi cal Fi gure 17 QE4846 M crophone Response Yoo ] 11 ] ] ] L1 11
Frequency 0.5 1 2 S 10
Response - FREQUENCY (Hz)>
Model
QE4170 Figure 20. Effect of M crophone Qutput Capacitance on Preanp
M crophone Low Frequency Response
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6 . 5
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Figure 21. M crophone Qutput Attenuation Caused by | nput

preanplifi Capacitance of Preanp
e r

housi ng.

Ext ensi on cabl es of
between the preanplifier and neter.

up to 100 feet

I engths of renote cables:
# 59-733 ICM10 10 Ft. Renote Cable.
# 59-734 1CM50 50 Ft. Renote Cable.

The calibration |evel

when
cabl e is
added.
Ma xi mum
out put at
h i g h
frequencie
i

t he

s s
affected
by | ong
cabl e
Il engt hs.
T h i s
effect is
shown in
Fi gure 22

6.6 | nput
Buffer
Circuitry

with the insertion of a cable. Therefore, there is no need to recalibrate
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in length can be connected
Quest Electronics offers the follow ng

FREQUENCY (Hz>

Figure 22. Frequency/ Anplitude Limitations with Extension

Cabl es

input circuitry (1 Megohmin series with 0.1 MFD) of the nodel 1900 will
accept up to a 10 volt RMS signal. The nodel 2900 will accept up to 4 volts
RVB. Wth the microphone and preanplifier renoved, other transducer devices
(such as the Quest Model VI-90 Vibration Integrator) can be connected to give
a dB readout on the neter.

To renpve the preanplifier unscrew the black plastic collar below the
preanp housing. Note that when connecting other input devices to the Mdel
1900, the 200 volt mcrophone polarization switch located inside of the

battery conpartnment should be turned OFF for safety. Only use pins 1 and 3
for the AC signal input. NEVER connect to pins 2 and 4.
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To input an electrical

signal requires a special T3
connector, Quest part nunber / /L,L\\\ 1 -— SIGNAL INPUT
\

14-739. Figure 23 shows the | // /" @ \ 2 -- +2oov )
function of each of the pins | /[ (@) () || 3 —- SIGNAL GND. (SHIELDD
within the et er i nput = = 7)) 4 -- +17V (DO NOT USE THIS

Y . ]
connect or. K@) ")) VOLTAGE TO POWER ANY
— / CIRCUITRY OTHER THAN

THE QUEST PREAMP.)

6. 7 Wei ghting Figure 23 Meter Electrical Input (Direct)
Characteristics

The wei ghting characteristics (frequency response) for A, C, and LI Near
are shown in Figure 24. The A weighting response enul ates the response of
the human ear and is wused for nost industrial and comunity noise
measurements. C weighting is often used for neasuring noise reduction in
hearing protectors and for other scientific purposes. The "LINear" wei ghting
has a flat frequency response over the range of human hearing and is useful
in many applications such as audionetric analysis. It is also used when
taki ng octave and 1/3 octave neasurenents.
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6 . 8
I nternal 10

. T

El ectri cal A LINEAR
Noi se 0 _— ~

LINEAR / ¢ %

N

The
maxi mum
nmeasur abl e
SPL of the
1900 Meter
is 140 dB
with a
si nusoi dal
input .
(120 dB i f
measuring ) ) ) )
a conpl ex s 10 20 S0 100 200 500 1k 2K Sk Ik 20k
signal FREQUENCY (Hz)
with a 20
dB crest Fgure 24 \Veighting Characteristics
factor.)

Wi t h
optional mcrophones the upper range can be extended to 180 dB.

RELATIVE RESPONSE (dB>

-60

When used with either the OB-100 or OB-300 filter (octave node), the
speci fic mni num neasurable SPL's when using either the Mdel QE4170 or the
Mbdel QE4146 mi crophone are shown in the follow ng tables. The inherent
noise level is typically at least 5 dB below the RVS val ues shown in each
tabl e. Noi se Floor values were determ ned by substituting an equival ent
el ectrical inpedance in place of each m crophone.

Mbodel QE4170, 1 Inch M crophone (equival ent inpedance = 56pF):

Octave Weighting

Band A C LIN
Al'l Pass 20dB 27dB 39dB
31.5 and 63 16dB* 22dB 25dB
125 and 250 16dB* 18dB 20dB
500 and 1K 16dB* 16dB* 16dB*
2K and 4K 16dB* 16dB* 16dB*
8K and 16K 16dB* 16dB* 16dB*

* 11.6dB is the lowest SPL indicated by the instrument, therefore
measur ements bel ow 16dB are of questionabl e accuracy.
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Model QE4146, 0.52 Inch M crophone (equival ent inpedance = 18pF):

Octave Weighting

Band A C LIN
Al | Pass 27dB 36dB 45dB
31.5 and 63 16dB* 31dB 33dB
125 and 250 16dB* 26dB 26dB
500 and 1K 18dB 20dB 20dB
2K and 4K 16dB* 16dB* 16dB*
8K and 16K 16dB* 16dB* 16dB*

Val ues for the nbdel 2900's QE7052 Type 2 microphone will be approxinately 2
dB hi gher than those for the QE4146.

6.9 Tone Burst Response

Fi gures 25 through 29 show the neter's tone burst response to sinewave
inputs of varied burst duration. The four available tinme constants are:

SLOW RESPONSE (1000 nsec tinme constant) Fi gure 25.
Decay Rate = 4.35 dB per second.

FAST RESPONSE (125 nsec tinme constant) Figure 26.
Decay Rate = 34.7 dB per second.

PEAK RESPONSE (50 microsecond tinme constant) Figure 27.
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Figure 27.
PEAK Response
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Fi gure 26.

FAST Response
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7. SPECI FI CATI ONS

St andar ds: Model 1900 : Type 1 ; Model 2900 : Type 2 A NS I
S1.4-1983, | EC 651-1979, |EC 804-1985.

Measurement Range: 20 - 140dB in 7 60dB ranges with standard
m crophone. Mbdel 1900 only: display range nay be shifted
upward in 10dB steps to 60 - 180dB by wusing optional
m crophones. The second peak det ect or operates over the range
of -40 to +10dB relative to the top of the selected
measur ement range.

Di spl ay: 4 Digit Liquid Crystal Display with an additional Quasi-Anal og
60 dB indicator in 2 dB increments. Level display indicates
to 0.1 dB resolution. Tine display indicates either Mn: Sec
or Hr:Mn. Annunciators are included for Battery Check, RUN,
Pause, and Overl oad | ndication.

Measurenents Perforned: Sound Pressure Level (SPL), Equival ent

Level (LEQ or LAVG, Time Weighted Average (TWA), Maxi mum
Level (LMAX), M ninmum Level (LMN), Percentile Levels (LN,
Day/ Ni ght Level (LDN), Conmmunity Noi se Exposure Level (CNEL),
Overload Tinme (%L), Exposure (PA2H), Sound Exposure Level
(SEL), Taktmaximal (TAKM, and Run Tine (RTxx). Optional C A
nDduG)Ie al | ows si mul t aneous C- A wei ght ed nmeasur enent of LEQ (or
LAVG) .

Aut omati ¢ Measurenent Mddes: Programred Run Duration, Level
Tri ggered Run/ Pause, O ock/ Cal endar Triggered Power on and run
for programmed run duration.

M ni mum Measurenent: Meter only, with Mddel QE4146 M crophone --
27 dBA Various Weightings with an Cctave Filter Set refer to
Section 6.8. The mini mum measurenment varies depending on the
filter frequency sel ected.

Maxi mum Measurenment: Wth Mbdel QE4146 M crophone -- 120 dB with
20 dB Crest Factor. (140 dB if neasuring a sinusoidal signal.)
Overload indication wll occur if wupper range is exceeded.
Optional mcrophones may raise the upper nmeasurenent limt.

Frequency Wei ghting Networks: A, C, and Linear. Wen using a
filter set, any one of the weightings may be sel ected.

Met er Response: Sl ow, Fast, Inpulse, and Peak. (The Peak onset
time constant is | ess than 50 microseconds). Peak neasurenents may
be nade in either A C, or Linear Wighting. A second peak
detector is included for |ogged nmeasurenents.
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M crophones: Renovable 1/2 inch prepolarized condenser (electret)
m crophone is standard. Optional 1/2 inch, one inch, and

ot her m crophones are available for the nodel 1900 only.

Preanplifier: Directly accepts 0.52" mcrophone, other sizes with proper
adapter. Renpvable, the preanp will drive up to 100 feet of
cable with negligible signal |oss. (See Figure 22.)

Model 1900: Preanplifier nodel 056-856. The input inpedance
is greater than 1 gigaohmin parallel with 2 pF.

Model 2900: Preanplifier nodel 056-852. The input inpedance
is greater than 1 gigaohmin parallel with 47 pF.

Pol ari zati on (1900 only) Regul ated 200V DC (+/- 2% for use with
condenser m crophones. The voltage nust be nanual ly sw tched off
when using prepol ari zed condenser (electret) m crophones.

Meter | nput: The input inpedance is 1 Megohmin series with
0. 1uF.

Model 1900: Maxi mum sinusoi dal input voltage = 10V RVS
Model 2900: Maxi num sinusoi dal input voltage = 4V RVS

AC Cut put: 3.16 V RV at full scale (60 dB). (3.8 V RM5 maximun) The
out put inpedance is 3.2K ohns. Connected equi pnrent shoul d
have an input inpedance of > 10K ohns. The output can be
shorted without damaging the meter or changing the neter
readi ng.

DC Qut put : 0 to 1.00V DC, 60 dB span. Each 0.167V change
equal s 10 dB. Qut put inpedance is 1000 ohms. Connect ed
equi prent shoul d have an input inmpedance of > 10K ohnms. The
out put can be shorted w thout damagi ng the neter or changi ng
the neter reading.

COW CQut put : RS-232 serial output to printers or conputers.

Sel ectabl e
data rates
of 1200
through
1920
b aud
ASCI |
character
format.
Par al | el
printer
output
w i t h
optional
interface
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Fr equency

Ref erence
Ref er ence

Ref er ence
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nodul e.

Range: 4 Hz (-3dB) to 50 kHz (-3dB) on |inear weighting,
meter only. (Subject to mcrophone linitations.)

Range: 60 to 120 dB Range setting
SPL: 114 dB
Frequency: 1 kHz




Reference Direction: 0O Degree when using a Free Field M crophone.
Sound is arriving from directly in front of the mcrophone
di aphragm (A Nornal line extending from the center of the
m crophone di aphragm)

Det ector: True RMB
Det ector Pul se Range: 63 dB

Det ect or Measuring Range: 40 dB fromthe lower range limt (when
measuring a signal with a 20 dB Crest Factor). The extra 20 dB (40
to 60) on top of the neasuring range produces the 20 dB Crest
Factor capability .

Primary Indicator Range / Linearity Range: 60 dB (The range as
shown by the Range Indicators on either side of the bargraph).
Tested with a sinusoidal signal input.

Level Linearity: |Inside the Primary Indicator Range. It is tested
on the Reference Range (60 to 120 dB) with a sinusoidal input
signal. Tolerance is +/- 0.7 dB referenced to 94 dB.

Overload Indication: OL in the display indicates a nonentary
overload while viewing SPL. OL stays lit while viewing data from
a study.

Attenuator Accuracy: Referred to the Reference Range and the
Reference SPL. Wthin 0.5 dBfrom31.5 Hz to 8 kHz. Wthin 1.0 dB
from20 Hz to 12.5 kHz.

Warmup Time: 30 seconds.

Integration Time (Settling Tine): 1 minute when neasuring a short
inmpul se. 5 seconds when integrating a constant input signal.

Accur acy: Wthin 0.5 dB at 25°C; Wthin 1.0 dB over the
tenperature range of -10°C to +50°C.
2nd Peak Detector: within 1.5dB from-40 to +10dB rel ative to
the top of the measurenent range.

Menory Capacity: Standard 128K: allows |ogging of 5 quantities
at 1 second intervals for up to 4 hours.
Optional 512K upgrade: allows logging of 5 quantities at 1
second intervals for up to 18 hours, 30 m nutes.
Decreasi ng the nunber of |ogged quantities or increasing the
logging time interval increases available logging tine
capacity proportionately.
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Tenperature Range: Operating: -10°C to +50°C. Accuracy is within
+/- 0.5 dB.
Storage (less batteries): -20°C to +60°C
Do not exceed the Storage Tenperature Range because possible
danage to the unit may result.

Operating Humidity: Over a range of 30 to 90%relative hunmidity,
he accuracy is within +/- 0.5 dB. Do not exceed 95% rel ative
humi dity because possible danage to the unit may result.

Ef fect of Magnetic Fields: A nagnetic field of 1 Cersted (80A/ n)
at 60Hz produces a maxi num reading of 40 dB on Linear Wi ghting.

Ef fect of Electrostatic Fields: Negligible as long as the prote
ction
grid
i s
kept
o n
t he
mcro
phone

Batteries: Two 9-volt alkaline batteries (NEDA 1604A) recommended.

Battery Life: Typical operating tine for nmeter alone and for
i ndi vidual operating conditions which increase operating
current. Conbinations of these conditions will further reduce
operating time.

1900 2900 2900UL
Meter only 20 hours 29 hours 24 hours
w 200 Volts On 18 hours n/a n/ a
w  Backlight On 13 hours 19 hours 11 hours
w Filter 8 hours 11 hours 3 hours

w C A Option On 17 hours 24 hours 15 hours

Tripod Munt: A threaded insert on back of the nmeter accepts a standard
1/4-20 tripod nounting screw.

Si ze: 3.3 x 8.2 x 1.8 inches (84 x 208 x 47mm) not including the
hei ght of the preanp.

Wi ght : 23 o0z. (654g) including the preanp and batteries.

62




8. ACCESSORI ES
056- 981 QC-10 Calibrator; 114dB at 1000 Hz Qut put
Not e: Specifications subject to change.
056- 982 QC-20 Calibrator; Selectable 94dB or 114dB at 250 Hz or 1000
Hz Qut put
Cal i brator M crophone Adapters
056- 990 0. 52" di aneter
056-988  1/4" dianeter
059- 344 WS- 7 W ndscreen for 0.52" nicrophone (package of 3)
058- 115 WS- 3 Wndscreen for 1" mcrophone (package of 3)
056- 877 C- A Measurenent Option (Factory Installed)
056- 887 512K Menory Option (Factory Installed)
059- 045 TP-1 Tripod (Larger - will not fit in carrying case)
059- 046 TP-2 Tripod (Smaller - fits in carrying case)
056- 875 Parallel Printer Interface
056- 999 Serial Interface (RS-232 to PC) cable
Preanplifier Renpte Cables
059- 899 ICM 2 M crophone Cable (2 foot |ength)

059- 733 I CM 10 M crophone Cable (10 foot |ength)
059- 734 I CM 50 M crophone Cable (50 foot |ength)

059- 703 I nput adapter: Female BNC to 0.52" mcrophone thread, with
18pF capacitance. Allows direct electrical signal input to
the neter.

Quest Suite for Wndows PC support software

056- 709 DC Power Supply Mdul e: Acccepts 12-16VDC i nput to
power the nmeter and optional filter.
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9. I NTRODUCTI ON TO THE MODELS OB- 100 and OB-300

The Quest Model OB-100 Cctave Filter and OB-300 1/3 - 1/1 COctave Filter
are plug-in nodules containing a bandpass filter with a selectable center
frequency. The OB-100 neets the nost stringent requirenents of ANSI
S1.11-1986 and | EC R225-1966 for octave band filters. The OB-100 is a full
octave bandwi dth active filter with ten selectable center frequencies from
31.5 Hz to 16 kHz. The OB-300 neets the nost stringent requirenments of ANSI
S1.11-1986 and | EC R225-1966 for octave and third octave band filters. The
OB-300 is an active filter with 33 sel ectable center frequencies from12.5 Hz
to 20 kHz when in the 1/3 node and 11 sel ectable center frequencies from 16
Hz to 16 kHz when in the 1/1 node. The filters may be operated manual ly, or
can automatically step through each consecutive band at a user selectable
rate.

Primary uses include frequency analysis for product noise em ssion,
material acoustics, comunity noise, audioneter calibration and anal ysis of
audi onetric roomns.

10. ABOUT THE FI LTER
10.1 Filter Controls
PONER Switch: A three position slide switch:
OFF -- Disconnects the filter circuitry from the attached sound
level meter. Wth this switch in the off position, the filter does

not use power fromthe nmeter batteries.

MANUAL -- Filter frequency selection is perforned with two push
buttons (START Buttons - @ and «).

AUTO -- Unit automatically cycles through the desired filter
frequencies while storing sanple information for each frequency
during the RUN node.

START (UP and DOAN Arrows)

Al'l ows the user to step through the different bandpass filters. The two
buttons allow nanual frequency control (in MANUAL Mdde) or frequency
direction control (in AUTO Mde).

-20 dB

When this button is pressed, the output of the filter is anplified by 20
dB and then fed back to the sound | evel neter. Therefore, 20 dB has to
be subtracted from the nmeter reading when using this button. NOTE:
This button should not be pressed during a study, as it will result in
incorrect data.
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TI MVE

A screwdriver adjustnent controls the automatic cycle tine of each
filter frequency from approxinmately 5 to 30 seconds.

MCODE Swi tch (OB-300 only)

Selects either the 1/3 octave filter set (33 frequencies) or the 1/1
octave filter set (11 frequencies).

10.2 Filter Connector
The 30 pin connector on the top of the filter is used for connecting the

filter to the sound level neter. Figure 30 shows the pinout for the filter
connect or.

1 1 .
OPERATI NG
PROCEDURE 16 g 1 —=— GND
AS VIEWED INTO 7 | o—o -

T he | FILTER CONNECTOR :8 o0 g - Gs':g IN (FROM METER OUTPUT)
Model 1900 ’
becomes an ‘123 o0 ; - :
Octave —
2§ | 58(s = BT
Analyzer ee |00 7 D
with t he e3|01d|8 —= E
addition 24 |0—NO|9 —= F
of the 25 |O—0O |10 —== BLANK DOUT ¢TO METER)
oB-100 e6 [O—O | 11 —== SIG. OUT ¢TO METER)
QIC tave 27 |O—0O |12 —= LD. OUT (TO METER)
g'r tgf f/eg 28 [O—0O |13 =— +65 Vv (FROM METER)
Octayve 29 |O0—0O |14 =-— -65 VvV (FROM METER)
B an d 30 {_.; 15 —s= ON/OFF ¢TO METER)
analyzer
with t he
addition Figure 30. External Filter Connector
of the OB-
300 Filter
Set . The two units are connected together with the long captive screw

provided with the filter box. The operating considerations for the Mdel
1900 (Section 3.1) are basically the same when using the filters with the
neter.
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11.1 Operational Check

The Mobdel 1900 shoul d be calibrated as outlined in the neter section of
the manual (Section 5.1) while the filter mbdule is OFF. The filter has a
fixed gain of approximately 1 (0 dB) at each center frequency and requires no
adj ust nent . After the meter is calibrated, check the filter for proper
operation as follows:

1. Read the calibrator 1 kHz output level. Set the meter dB RANGE
switch so that the calibrator level will indicate within the upper
20 dB of the neter display. Set the RESPONSE switch to FAST,
VEI GHTI NG switch to LIN and MODE switch to SPL. Turn the PONER
switch to ON

2. Set the filter's switch to MANUAL. If using an OB-300 set the MODE
switch to 1/1. Then use the UP or DOM arrow buttons on the filter
to select the 1 kHz filter.

3. Pl ace the calibrator (and adapter if needed) onto the m crophone.
Turn the calibrator ON. A neter reading that is very close to the
level listed on the calibrator should result. An error of +/- 0.5
dB is acceptable. This is due to the center frequency filter
tol erance of +/- 0.5 dB maxi mum

4. Change the filter frequency to 500 and read the display. Then
change to 2k and read the display. At both frequencies the
readings should be 19 to 23 dB less than the 1 kHz calibrator
| evel .

5. Change the filter frequency to 1k and the neter dB RANGE so that
the nmeter reads 20 to 40 dB less than full scale. Press and hold
the -20 dB button on the OB-100. The neter reading shall rise
approximately 20 dB to verify that the -20 dB button functions.

6. Renove the calibrator. The analyzer is now ready to use.

11.2 Taking a Measurenent

1. Turn the neter PONER switch ON The nmeter will turn on in the
Pause node.

2. Set the RANGE to 80 - 140 dB. Set the RESPONSE to FAST, WEI GHTI NG
to LIN (see note below), and the MODE switch to SPL.

NOTE: Note that the filter response can be in series with either A
C, or LIN. However, LINis generally used when taking octave
band neasurenents.

To mininmze settlingtine following a filter band change, FAST
response is generally recomended, especially if frequent
filter band changes will be nade.

3. Turn the filter's POANER switch to MANUAL to activate the filter.
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If a neasurement other than SPL is selected, the display will not
show a value, as no study has been stored under the current
conditions (filter ON).

4. Select the desired filter band by pressing the UP or DOM arrow
but t ons. Press the RANGE 2 or « keys so that the display reads
approxi mately 20dB bel ow the top of the range.

MANUAL Filter Operation

Pl ace the neter into the Pause node using the RUN PAUSE key. Select the

first frequency of interest. Current SPL may be viewed on the display. |If
a study is desired, press the RUVPAUSE key to enter the Run node. The
menory |ocation nunber will show briefly on the display and the nmeter wll

begi n accunul ating data. Remain in Run node for the required anpbunt of tine
necessary to obtain a valid sanple. Press RUNV PAUSE to enter the Pause node,
change to the next frequency of interest and enter RUN PAUSE again, etc.
Repeat this process for all frequencies of interest. Each successive RUN
will increment the nmenory |ocation counter.

AUTO Filter Operation

Place the neter into the Pause npde using the RUN PAUSE key. I f
desired, press RESET to clear all internal nmenory. Set the neter for FAST
response time to mninmze its settling time after the filter switches
frequencies. Select the first frequency of interest. (Be sure that the TIME
adjustment is set to the desired filter cycle tine.)

Slide the filter POANER switch to AUTO To start the sanpling sequence,
pl ace the neter into the RUN nbde and i nmedi ately press the proper direction
but t on. (The 2 button causes the frequency to cycle to the next higher
frequency, the « button causes the frequency to cycle to the next |ower
frequency.) Each time the filter band changes, a new study is initiated and
the nenory location counter will increnent. A brief period of time wll
occur between studies to allow for neasurenment settling tine.

When the | ast frequency of interest has conpleted its cycle tine, slide

the filter PONER switch to MANUAL and i nmediately place the nmeter into the
Pause node.
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11.3 Reviewing the Data

Each filter band measurenent is treated as a separate study, the sanme as
if RUN and PAUSE had been pressed to initiate and end a study. Each study is
stored in a sequential nmenory location. To reviewthe data, the neter nust
be in the Pause npbde. Wien entering a nmenory |ocation to review data, the
filter frequency band will be displayed briefly (example: " 6300, "). Review
stored data as outlined in section 3.2.

12. TECHNI CAL | NFORMATI ON - OB-100

The OB-100 conforns to ANSI S1.11-1986, O der 3, Type 2, Sub-type C and
| EC R225-1966. The nornalized passband characteristic of a typical octave
filter response is depicted in Figure 31.

The OB-100 filter is flat within 0.5 dB in the passband, with the 3 dB
down points at approximately .707 fc and 1.414 fc where fc is the center
frequency of the band chosen. The fc/2 and 2fc frequencies are down by
approxi mately 21 dB with the decade points (fc/10 and 10fc) down by greater
than 70 dB.

The bl ock diagram of the OB-100 is shown in Figure 33.
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Figure 31. Typical OB-100 Filter Response
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13. SPECI FI CATIONS - OB-100

Standards: ANSI S1.11-1986, Oder 3, Type 2, Sub-type C and |EC
R225- 1966.

Center Frequencies: 10 frequencies from31.5 Hz to 16 kHz.

Frequency Selection: Full nmanual control or automatic sequential
st eppi ng t hrough each frequency.

Power Source: Sound Level Meter.

Size: 3.3 x 2.8 x 1.8 inches (84 x 71 x 47mm)

Wi ght: 6 ounces (170 grans)

14. TECHNI CAL | NFORMATI ON - OB- 300

The OB-300 conforns to ANSI S1.11-1986, O der 3, Type 2, Sub-type C and
| EC R225-1966. The nornal i zed passband characteristics of both the 1/1 and
1/3 filter responses are depicted in Figure 32.

The 1/1 filters are flat within 0.5 dB in the passband, with the 3 dB
down points at approximately 0.707 fc and 1.414 fc where fc is the center
frequency of the band chosen. The fc/2 and 2fc frequencies are down by
approxi mately 21 dB with the decade points (fc/10 and 10fc) down by greater
than 70 dB.

The 1/3 filters are flat within 0.3 dB in the passband, with the 3 dB
down points at approximately 0.89 fc and 1.12 fc where fc is the center
frequency of the band chosen. The fc/2 and 2fc frequencies are down by
approxi mately 50 dB.

The bl ock di agram of the OB-300 is shown in Figure 33.

15. SPECI FI CATIONS - OB- 300

Standards: ANSI S1.11-1986, Order 3, Type 2, Sub-type C and |EC
R225- 1966.

Center Frequencies: (1/3 Mdde) 33 frequencies from 12.5 Hz to 20 kHz.
(1/1 Mbde) 11 frequencies from16 Hz to 16 kHz.

Frequency Selection: Full nanual control or automatic sequential
st eppi ng t hrough each frequency.

Power Source: Sound Level Meter.
Size: 3.3 x 4.2 x 1.8 inches (84 x 107 x 47mm)
Wei ght: 9 ounces (255 grans)
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Figure 33. Block D agram of Mdels OB-100 and OB-300
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QUEST SERVI CE AND WARRANTY PQOLI CY

Service Policy

) The Quest product you have purchased is one of the finest acoustic
instrunents avail able. It is backed b)ll_ our full one year warranty which
seeks conpl ete customer satisfaction. his is your assurance that you can
expect pronpt courteous service for your equipnment from the entire Quest
service organi zati on.

Shoul d your Quest equipnent need to be returned for regair or
recalibration, _Ipl ease contact the Service Department at 1(800)245-0779 (USA
or Fax (414)567-4047 for a Return Authorization Nunber. The RA nunber is
valid for 30 days, and nust be shown on the shipping |abel and purchase
order/cover letter. |If you are unable to return instrunents in that tine
call for a new RA nunber. Send it prepaid and properly packed in the
original shipping carton directly to Quest Technol ogi es, 510 S. Worthington
St., Ccononpwoc, W 53066 U.S. A

Repair or repl acenent work done under warranty will be performed free of

charge, and the instrument will be returned to you prepaid. Your copy or a
phot ocopK of the Quest Registration Card will serve as proof of warranty
shoul d the factory require this information.

If for any reason you should find it necessary to contact the factory
regardi ng service or shipping danmage, please direct your calls or |letters to
the attention of the Service Manager, Quest Technol ogi es, (414) 567-9157 or
?\/800) 245-0779. O fice hours are from8 AMto 5 PM (Central Standard Tine)

nday through Friday.

Varranty

Quest Technol ogi es warrants our instruments to be free fromdefects in
materials and workmanship for one year under normal conditions of use and
service. For U S A custoners we wll replace or repair (our option)
defective instruments at no charge, excluding batteries, abuse, m suse,
alterations, physical danmge, or instrunents previously repaired by other
than Quest Technol ogi es. crophones, sensors, printers and chart recorders
may have shorter warranty periods. This warranty states our total obligation
in place of any other warranti es expressed or inplied. CQur warranty does not
include any liability or obligation directly resulting from any defective
instrunent or product” or any associ ated damages, injuries, or property |oss,
including | oss of use or measurenent data.

For warranty outside the U S. A, a mninmmof one year warranty applies
to the same limtation and exceptions as above with service provided or
arranged through the authorized Quest sales agent or our Quest European
Servi ce Laboratory. Foreign purchasers should contact the | ocal Quest sales
agent for details.
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