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I, | NTRODUCTI ON TO THE MODEL 2800

The Quest Mbdel 2800 functions as a Sound Level Meter, Inpulse or Integrating
Sound Level Meter. |In all nodes, the Mbdel 2800 delivers Type 2 accuracy for
noi se neasurenents and statistical analysis. Applications include
| aboratory, industrial, community and audionetric nmeasurenent and anal ysis.

The Mbdel 2800 is a user-friendly hand held neter with an LCD display that
provides a nunerical and bar graph readout. It is housed in a tough
injection nolded plastic case with internal shielding. The neter is
configured and operated with easy-to-use slide switches and push buttons.
Two out put jacks are provided for connecting to external peripherals such as
chart recorders, printers, or the Quest Mdel NL-15 Data Logger.

Plug in the Mbdel OB-300 conmbination 1/3 - 1/1 Cctave Filter Set and create
a 1/3 or 1/1 octave band anal yzer covering 33 bands from 12.5 Hz to 20 kHz.
The addition of the Mbdel OB-100 Cctave Filter Set will create an octave band
anal yzer covering 10 bands from 31.5 Hz to 16

kHz.

If sound measurenments need to be nade from a
di stance, simply remove the
m crophone/ pre-anplifier and insert either an

ICM10 (10 foot) or an ICM50 (50 foot) |
extension cable. Distances of up to 100 feet i
can be accommpdated by adding two |ICM 50 (50 ‘
foot) extension cables in series.

Wth the m crophone and preanplifier renoved,
the nmeter can accept other input devices such
as the Quest Mddel VI-90 Vibration Integrator.
The VA-508C Vibration Assenbly, conbined with
the Model 2800, provides a quick and precise
met hod of neasuring and anal yzi ng many types of
industrial vibration.

A. Assenbling the Meter

The microphone and preanplifier nust be
assenbl ed prior to maki ng any neasurenents.

M cr ophone Handling and Storage

The microphones used with the nodel 1900
wi Il provide years of reliable use, but certain
precautions should be followed with regard to
handl i ng and st orage.

1. Never renpve the mcrophone grid.
This will expose the diaphragm
making it susceptible to physical
danage. \Wen renoving a m crophone
fromthe preanplifier be careful not
to unscrew only the grid.

80 nnman

Figure 1 Preanp Assenbly




Never touch the di aphragm

3. El ectret (prepol arized) microphones should never be stored at high
tenperatures, as long term degradati on of the polarization charge
may occur. This results in a decrease in mcrophone sensitivity.

4. An el ectret m crophone should be stored in its protective box when
not in use for long periods of tine.

To attach the microphone to the preanplifier, screwthe mcrophone onto
the threaded end of the preanplifier. Attach the preanplifier to the neter
by pl aci ng the connector ends together and rotating the preanplifier until it
drops onto the neter. Finger tighten the black locking ring by screwing it
onto the neter.

. ABOUT THE METER
A. The Displ ay

The LCD display contains both a numeric readout and a bar indicator along
with BAT (battery), RUN, HLD (hold), and OL (overload) annunciators. The
rate at which the nuneric display is updated depends upon the setting of a
switch located in the battery conpartnent. Either a one-second or a
one-quarter second display rate can be sel ected.

The bar indicator portion of the display will indicate the current SPL (Sound
Pressure Level), except when the BATTERY button is pressed. (See IIl. A,
Battery Check). When using the bar indicator for SPL, the 0 to 60 range of
the bar indicator represents the selected range on the Range switch. [If on

the 80 to 140 range, for exanple, the bar indicator represents 80 to 140 dB.

The MODE switch selects what data is to be displayed in the digital portion
of the readout (i.e. SPL, MN, MAX etc.). Sound levels are shown to the
nearest 0.1 dB. RUNtime (or OL tine) is displayed in MN.SEC if the total
time is less than 20 minutes, and in HRSSMN if the total time is greater
than 20 m nutes.




B. Meter Controls

HOLD Butt on

When the HOLD button is depressed, the current value in the nunerical
portion of the display is frozen and the HLD annunci ator appears in the
display. |If the nmeter is in the RUN node while or prior to pressing the
HOLD button, the |l ast stored values of M N, MAX, SEL, TIME, and LEQthat
occurred can be viewed. Sinply use the MODE switch to sel ect the val ue
of interest. Pressing HOLD wll NOT stop an LEQ neasurenent
accunulation. It sinply saves the current value for view ng.

HOLD is a toggle function. To exit the HOLD node sinply press HOLD
agai n.

RESET Button

To reset ALL data stored within the Mbdel 2800, press the RESET button.
This will erase all stored data prior to taking new readings.

NOTE: Pressing RESET while the RESPONSE is set to PEAK only resets
PEAK. All other data remains unaffected.

RUN But t on

The RUN indicator will appear in the display when the RUN button is
pressed. The neter will begin integration at this point. MAX, M N,
SEL, TIME, and LEQdata is collected only during the RUN node. Pressing
the RUN button again will exit the RUN nobde and the instrunent wll
enter the PAUSE nbde where MAX, M N, SEL, TIME, and LEQ are held at
their last values. Press the RUN button again to continue updating MAX,
M N, SEL, TIME, and LEQ Press RESET to erase all existing data before
taki ng new dat a.

PRI NT Butt on

If the Mbdel 2800 is connected to a printer via the PRI NT output jack,

pressing the PRINT button will send all of the current data stored in
the neter to the printer. During the printout period, the nuneric
display will read 'Prn'. To stop the printout just press the print

button again. (See Figure 5, sanple Printout.)
BATTERY Button

Pressing the BATTERY button will indicate relative battery strength in
the bar portion of the display. This button nmay be pressed at any tine
wi thout affecting the neter signal processing. (See IIl. A, Battery

Check for nore information.)

RESPONSE Swi t ch

The RESPONSE switch controls the rate at which the nmeter responds to
changi ng input signals. Mbst sound neasurenents are done with the
response set to SLOW The FAST response is generally used when
nmeasuring short duration noises such as noving vehicles. PEAK is only
used in the SPL npde and has no neaning when neking integrated
neasurenents. The RESPONSE switch positions are as follows:

SLOW - 1 second tine constant. (See Figure 14)
FAST - 125 nmillisecond time constant. (See Figure 15)
PEAK - 50 microsecond rise tine constant with the peak sound

| evel being captured and held until the RESET button is
pressed. (See Figure 16)

NOTE: Pressing the RESET button while in the PEAK
response will not clear out the integration data.

I MPulse - 35 mllisecond rise time constant with a decay rate of
2.9 dB/sec. (See Figures 17 and 18)

VI GHTI NG Swi t ch

The WEIGHTING switch controls the frequency response of the neter.
Weightings A, B, C or LINear (flat) nmay be selected. (See V. E.,
Wei ghting Characteristics for further details.)

MCODE Swi t ch

The MODE switch selects either the sound pressure level or the
integrating function to be shown in the digital portion of the display.
(MN, MAX, SEL, TIME, and LEQ will only have values if the neter has
been in the RUN node accunul ating data.)

SPL - Sound Pressure Level wll be displayed. (SPL is also
al ways shown in the display bar indicator.)

MAX - The Maxi mum Sound Pressure Level obtained in the RUN node
is shown in the nuneric display.

MN - The M ni mum Sound Pressure Level obtained while in the
RUN node is shown in the nuneric display.

SEL - The Sound Exposure Level, or sound energy averaged over
one second that is equivalent to the energy accunul ated
while in the RUN node, is displayed.




TI ME - The total RUN tine wll be displayed. The format is
M N: SEC for any tine | ess than 20 mi nutes and HRS: M N f or
any tinme greater than 20 m nutes.

LEQ - The average integrated sound | evel accunulated while in
the RUN node is displayed.

dB RANGE Switch

The di spl ayed range of the Mddel 2800 is 60 dB and i s switchabl e between
the follow ng: 20-80 dB, 40-100 dB, 60-120 dB, or 80-140 dB.

POVNER Swi t ch

When turned ON, the nmeter begins with all data reset to zero and is in
the pause node (non-RUN node). By switching the unit OFF, all
accunul ated data is cleared fromthe nenory.

C. Overload Detection

In the SPL node, the overload indicator (COL) is displayed whenever the
incom ng signal saturates (overloads) the circuitry. It appears as OL in the
upper right-hand corner of the display. If the OL indicator is on, increase
the dB RANGE switch until the OL condition is renpved causing O to
di sappear.

The Model 2800 al so stores the length of tinme that the OL condition existed
during the RUN node. |If an OL condition occurs while in the RUN node, the OL
indicator will come on and remain on until RESET is pressed. The tine
duration of the overload condition can be viewed by sliding the MODE switch
to TIME and then hol ding the BATTERY button in. The overload tine will also
be printed on the hard copy printout.

Note: OL can be reset for use in the SPL nbde without |osing accumul ated
dat a. Place the neter into PAUSE, slide the RESPONSE switch to
PEAK and then press the RESET button. Then return the RESPONSE
switch back to the desired position. OL is now reset for nornal
use in the SPL node only. It still remains |atched when switched
back to either the SEL, TIME or LEQ node.

D. Qutput Jacks

O Busy
Al output jacks use a /\_/O PRINT
3.5 nm stereo plug. O GROUND
(See Figure 2, Qutput
Jack Connections.) PRINT JACK
The fol |l owi ng descri bes
each output function: M O NO CONNECTION
/\_/O SIGNAL
O GROUND

AC, DC, and DATA JUACK

Figure 2. CQutput Jack
Connecti ons

PRI NT - Pressing the PRINT button causes serial ASCII data to be
transmtted fromthe print jack at appropriate RS-232 levels. This
data may be sent to a serial printer or a conputer. The baud rate
is determined by two switches located in the battery conpartnent.
(See Figure 4, Battery Conpartnment Internal Switches, for switch

settings).
DC - The Sound Pressure Level (SPL) over the 60 dB range selected is
linearly represented by a 0 to 1 volt DC output. Zero volts is

equal to the bottomof the range and 1 volt is equal to full scale.
This output is primarily provided for connecting to a O to 1 volt
input chart recorder. (See IV. D., Chart Recording and Figure 6,
Chart Recording of SPL)

AC - This jack furnishes an anplified SPL, (either weighted or
unwei ght ed), depending on the WEI GHTI NG switch setting. The full
span of 60 dB is represented between 3.16
mllivolts and 3.16 volts RVS.

DATA - Wien the Model 2800 is in the RUN node, an SPL reading wll be
serially transmtted through the DATA jack at a rate of 16 tinmes
per second. To nmake use of this function, the neter range switch
must be set in one of its two highest positions.




The data is an 8-bit signal proportional to the integrated sound
level for the last 1/16 second. The signal is normally at +6.5
volts. If the neter is in the RUN node, data is sent as in Figure
3. Signal description is as follows:

The signal goes to -6.5 volts every 0.55 nsec.

If the bit is aOit will return to plus after 0.1 nsec.
If the bit isal1it will return plus after 0.45 nsec.
The signal is sent least significant bit first.

The resolution is 3/8 dB.

Al 0's =30 dBif the nmeter is set to the 60 - 120 dB range.
50 dB if the neter is set to the 80 - 140 dB range.
Al 1's = 30 dB + 95.6 dB when set to the 60 - 120 dB range.
50 dB + 95.6 dB when set to the 80 - 140 dB range.

The exanple in Figure 3 is 10101100 binary = 172 decimal. The level is (172
x 3/8) + 50 = 114.5 dB when on the 80 - 140 dB range.

E

Is\?jttirqgsal |—.55 -'—.55 -'-.55 -I-.ss -|—.55 -I-.ss -|-.55-|

There is 0 0 1 1 0 1 0 1
a n

internal

switch ’”‘l —IASI‘

located in

t h e Figure 3. Data Jack Format

battery

conpart nen

t that is accessible to the user. (Refer to Figure 4.)

Baud Rate - Actuators 1 and 2 of the dip switch, |ocated through the
hole in the lower left, control the baud rate at which
the neter transnits data to a printer. Baud rates
avail abl e are 300, 600, 1200, and 2400.

Display Time - The recessed dip switch controls the rate at which the
di spl ay updates. The options are 1.0 second or 0.25
second.

F .

Print out CAUTION

The Sound USE 9 VOLT ALKALINE BATTERIES ONLY

L evel ( NEDA 1604 OR EQUIVALENT )
Met er

produces a

har d- copy

of the 5%
informatio 500 ]
n 2%

4
gccugﬂlﬂa;g BAUD RATE
the total
RUN - MODE 0 Secon |
period. .25 SECOND
Wien used DISPLAY TIME
with the

filter set Figure 4. Battery Conpartnent Internal Swtches.
OFF, this
informatio
n includes :

1. Met er VI GHTI NG and RESPONSE settings.
2. LEQ MAX, M N, and SEL Levels.

3. RUN TIME and OL TI ME.

4. Tabl e of EXCEEDANCE LEVELS (dB)*

* EXCEEDANCE LEVELS: Tabul ated from1 to 99, the sound | evel that was exceeded
for that percentage of run tine. (See Figure 5, Sanple
Printout.)

If an OB-100 or OB-300 is actively used as part of the sound measuring
system all of the information above the OCTAVE FILTER SET header will
pertain only to the last Cctave Band nmeasurenent. This allows the user to
perform for exanple, a 500 Hz COctave Band Measurement on "A" Weighting,
"SLOW Response, and obtain a printout that includes proper switch settings
and exceedance |l evels for that frequency.

NOTE: For forty colum printers, the Sound Level Meter allows for a
conpressed print nbde. Pressing the HOLD button before printing
causes the meter to send a printer control code [ LPRINT CHR$ (15)
] that produces a conpressed print formfor many printers. Consult
your printer manual for details.
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QUEST MODEL 2800 IMPULSE INTEGRATING SOUND LEVEL METER

DATE: SERIAL NO. CALIBRATED:
LINEAR WEIGHTING / SLOW RESPONSE

LEQ(dB)  MAX(dB)  MIN(dB)  SEL(dB) RUN-TIME OL-TIME

100.8 107.2 49.4 116.3 :00:36

EXCEEDANCE LEVELS (dB)
0 1 2 3

Loo 107 107 107 107 107 107 107 107 107 107
L10 107 107 107 107 107 107 107 107 107 107
L20 107 106 106 106 106 105 104 103 101 100
L30 98 97 95 94 93 92 91 90 89 89
L40 89 89 88 88 88 88 88 88 88 88
L50 88 88 88 88 88 88 88 88 87 87
L60 87 87 87 87 87 87 86 84 83 81
L70 80 78 77 75 74 73 71 70 68 67
L80 65 64 63 62 61 59 58 57 56 56
L90 55 54 53 53 52 52 51 51 50 50

MODEL OB-300 1/1-1/3 OCTAVE FILTER SET - SERIAL NO.

FREQ (Hz) LEQ(dB) MAX(dB) MIN(dB) SEL (dB) RUN-TIME
7 :00:

12.5 70.1 .8 70.1 77.8 0:05
16 88.0 88.8 86.9 92.3 00:02
20 106.2 107.2 104.6 111.3 00:03
25 105.1 108.3 93.7 117.1 00:15
31.5 92.3 97.4 84.7 97.3 00:03
40 76.6 80.9 70.4 81.0 00:02
50 66.2 75.7 53.6 76.8 00:11
63 53.3 56.2 51.7 59.2 00:03
80 65.9 71.6 60.3 72.1 00:04
100 70.0 70.8 68.9 75.8 00:03
125 88.2 89.2 86.9 92.7 00:02
160 115.3 120.3 104.6 127.5 00:16
200 111.2 116.2 106.4 116.5 00:03
250 95.2 103.1 86.2 103.5 00:06
315 74.6 83.2 61.4 85.9 00:13
400 70.9 71.9 69.7 76.0 00:03
500 88.8 89.9 87.7 92.7 00:02
630 107.2 108.3 105.7 113.1 00:03
800 98.2 103.8 91.8 104.3 00:04
1,000 77.9 88.4 71.2 89.2 00:13
1,250 87.8 88.8 86.6 92.3 00:02
1,600 113.0 120.3 64.1 126.6 00:23
2,000 109.8 116.2 100.8 118.2 00:07
2,500 91.3 96.7 82.8 96.9 00:03
3,150 72.9 79.4 66.3 81.3 00:06
4,000 90.1 91.1 89.2 92.1 00:01
5,000 106.0 106.8 104.6 110.3 00:02
6,300 99.6 102.7 95.9 102.1 00:01
8,000 80.8 84.3 77.2 83.6 00:01
10,000 67.5 74.2 61.4 75.0 00:05
12,500 71.2 71.9 70.8 75.5 00:02
16,000 90.3 91.1 88.8 94.6 00:02
20,000 100.8 107.2 49.4 116.3 00:36

Figure 5. Sanple Printout

OL-TIME

:00:05

:00:04
:00:06

I'1'l. CHECKING THE METER | NTEGRI TY
A. Battery Check

At any tine (except during PRINT), the BATTERY push button can be pressed to
get an indication of battery strength. The weaker of the two 9 volt
batteries is shown on the bar indicator of the Mdel 2800's display. Good
batteries will be indicated with the bar extendi ng well beyond the indicating
arrow (5 on the 0-60 scale). |If the bar falls below the indicating arrow,
then BOTH ALKALI NE batteries nust be replaced. Because erroneous readings
will occur if the battery check registers below the indicating arrow, it is
good practice to performa battery check before using the 2800. Collected
data and out put port signals are NOT affected by perform ng a battery check.

B. Calibration

To check the calibration of the Mbdel 2800, performthe follow ng procedure
using a Quest Calibrator.

1. Perform a battery check.

2. Turn the Calibrator ONto produce the | evel specified on the | abel
at 1 kHz.

3. An adapter is needed to nate the m crophone size to the calibrator
coupler. Insert it fully into the calibrator.

4. Pl ace the Calibrator with adapter fully onto the microphone.

5. Set the Mbdel 2800 to LIN, SLONor FAST, the SPL node, and the 60-
120 range.

6. Use a small screwdriver to adjust the calibration potentioneter,

| ocated through the small hole on the left side of the meter, until
the display matches the calibration |evel.

NOTE: Most Cal i brators (including Quest Calibrators) are affected by
changes in altitude and baronmetric pressure. The rated SPL is
set at standard baronetric pressure at sea | evel (760 nmHg).
Consult the Calibrator Manual for correction factors at
different altitudes and how to apply them

11




I'V. GENERAL OPERATI NG CONSI DERATI ONS

Bef ore taking neasurenents with the Mddel 2800, there is a series of quick
checks and consi derations that shoul d be perforned or noted. After switching
the unit ON, the batteries should be checked (and replaced if needed).

Al t hough the Mbdel 2800 will naintain accurate calibration over along period
of tine, the calibration should be checked and the neter slightly adjusted,
if necessary, before each use.

Set the RESPONSE, WEIGHTING MODE, and dB RANGE swi tches as needed. Hol d,

set, or tripod nmount the neter in the desired |ocation. If performng
integrating neasurenments, press the RUN button maki ng sure "RUN' is indicated
in the display. |If the neter is in the RUN node and you want to change a

switch setting (particularly the dB RANGE switch), it is a good idea to stop
accunul ating data by entering the pause nmpde. To do this depress the RUN
button again and "RUN' wi || disappear fromthe display. Change the desired
swi tches, and then depress RUN again to continue accunul ati ng data.

It is always a good idea to docunment all measurenment conditions and neter
settings for possible future needs. |If a printer is used, the settings wll
al| appear on the printout.

A. Meter / M crophone Pl acenent

Wienever possible, the meter should be tripod-nmounted in a relatively open
area to mnimze reflections from the body or other large reflective
structures. Avoid placenent against a wall or in a corner. |If reflections
are of concern, a mcrophone extension cable may be used for better
m crophone pl acenent .

The QE7052 nicrophone cartridge used on the Mdel 2800 is a free-field
m crophone. Point it directly at the noise source ( O degrees ).

B. Background Noi se

Background noise can cause considerable error in neasurenent when its
intensity is close to that of a particul ar noi se source of interest. Wen it
is not possible to elimnate or reduce the background noi se, use the curve
shown in Figure 6 to correct for the effect of the background noise on the
neasur enment .
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Screen
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measur enen
t of sound

Il evel s
caused by
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w
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DIFFERENCE BETWEEN TOTAL READING AND BACKGROUND NOISE (dB>

Figure 6 Effect of Background on Measurenent

effects and will also help protect the mcrophone under dusty, oily, or hunmd

condi tions.

Figure 7.

Acoustic attenuation effects of the (Ws-7) windscreenis shown in

+1

FREQUENCY RESPONSE ERROR
CAUSED BY WINDSCREEN (¢dB>
1

-3 1 T L1 1 T T L
100 200 500 1k 2k Sk 10k 20k
FREQUENCY (Hz>

Figure 7. Acoustic Effect of W5-7 Wndscreen
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D. Chart Recording

The Model 2800 has a DC output that is linearly related to the 60 dB LCD
anal og bar novenent as foll ows:

Anal og Bar (dB) 0 10 20 30 40 50 60
DC Qutput (V) .00 .17 .33 .50 .67 .83 1.00

This output, capable of driving up to 100 feet of shielded or twi sted pair
cable, is intended for use with a 0 to 1 volt DC input chart recorder that
has an input inpedance greater than 20K ohns.

Refer to Figure 8, Chart Recording of SPL. Connect the Mdel 2800 to the
chart recorder input with proper polarity such that the pen is on the proper
side of the chart paper with respect to tinme and that the pen noves in the
proper direction with increasing dB level. Use a 1 kHz acoustic calibrator
to calibrate the chart recorder as follows:

1. Turn the neter to ON. Set the neter RESPONSE to FAST, WEI GHTINGto
A, MODE to SPL, and dB RANGE to 80-140.

NOTE: An adapter is needed to nate the mcrophone size to the
calibrator coupler. Insert it fully into the calibrator.
2. Pl ace the calibrator with adapter fully onto the m crophone - do

not turn the calibrator on yet. The neter shall read | ess than 80
dB whi ch generates .00 volts DC out to the chart recorder. Adjust
the zero control on the recorder so that the pen represents a
relative dB of O.

3. Turn the Calibrator ONto produce the | evel specified on the | abel
at 1 kHz. Set the 2800 dB RANGE for the highest bar graph |evel
wi t hout causing and overload. The recorder pen should rise to the
correct RELATIVE dB. A small adjustnent nmay be needed. Use the
zero adjust to do this.

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

Not e that any range position can be set on the Mdel 2800 and the 60 dB span
of the meter range will always correspond to the full 60 dB range on the
chart recorder.

Use QUEST CHART PAPER # 58-653.
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meter, the
follow ng
condi tions
nmust be
observed:

1.

In additio
sound | eve

1.

o 20 000000000000000800(;q

50 o—PEN “CAL” POINT (94 B> a3

40 67

30 o0

c0 33

10 _~PEN *0” POINT 17

OSsrorooooooooooonod 00
RELATIVE ——— PAPER DC DOUTPUT

B DIRECTION VOLTAGE

Figure 8. Chart Recording of SPL

Set the RESPONSE switch on the meter to FAST. (The NL-15 wll
convert FAST to SLOWas required.)

Set the dB RANCE switch to either 80 - 140 dB or 60 - 120 dB. (If
used on other ranges, all data will be in error by either 20 dB or
40 dB.)

Set the WEIGHTING switch on the nmeter to either A or C. If other
wei ghtings are used, the weighting data on the printout will be in
error. The rest of the readings will be correct.

n, the internal switches in the NL-15 nust be set to agree with the
| nmeter settings.

If the nmeter is to be used on the 80 - 140 dB range, set NL-15
internal switch 1, position 4 to OFF. If the nmeter is to be used
on the 60 - 120 dB range, set NL-15 internal switch 1, position 4
to ON.

If the neter is set to A-weighting, set NL-15 internal Switch 1,
position 3, to OFF.

If the neter is set to C-weighting, set NL-15 internal switch 1,
position 3, to ON
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The remai nder of the internal switch settings are set the sane as they woul d
be for a Mcro-15. Consult the NL-15 manual for conplete instructions.

The NL-15 will accunul ate data when it is connected to the meter DATA OUTPUT
jack if the following two conditions are net:

1. The LED on the NL-15 is blinking.
2. The RUN annunci ator on the neter display is on.
To operate:

1. Connect the two units. Note: An adapter cable fromQuest is needed
to adapt the NL-15 micro plug to the 3.5 nm DATA j ack on the neter.
(Quest Part Number 59-748, 1800/2800 to NL-15 Cable)

2. Turn ON the NL-15 and RESET it.
3. Press the RUN button on the neter.

4. After sufficient data is accunul ated, press the RUN button on the
meter to enter the Pause node.

5. Connect the NL-15 to a printer and print the data. The setting of
the renmi nder of the switches and push buttons will not affect the
data stored in the NL-15. MODE, HOLD, PRI NT, and BATTERY wi || not
change the data stored. |If RUN (on the neter) is toggled off, the
NL-15 will accunulate null data. If toggled back on, it wll
accunul ate additional data.

If an octave filter is connected to the meter when used with the NL-15, the
NL-15 wi |l accurmulate the filtered data. To obtain data on nultiple filter
bands, print out the data after each filter frequency and then reset the

NL-15. (The weighting in the summary will, of course, be wong since the
filter is nowin series with either A, B, C, or LIN)
V. TECHNI CAL | NFORMATI ON

A Principles of Operation

The Quest Mdel 2800 utilizes low noise, |low power analog and digital
integrated circuitry to ensure long battery life, maxinmum stability, and
superior reliability over a wide range of environnental conditions. Figure
9 Is a block diagramof the Mbdel 2800's internal circuit operations.
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B. M crophone

The Model 2800 is designed to accept a prepolarized (electret) m crophone
Mbdel QE7052 excl usively.

The microphone screws directly onto the preanp which, in turn, connects
directly to the neter. The preanp converts the high output inpedance of the
nm crophone into a | ow out put inpedance. This allows the m crophone to drive
up to 100 feet of cable for renpte operation.

A typical response curve for the .5 inch nmicrophone is shown in Figure 10.

C .

M cr ophone +2

Preamp

Ext ensi on 0d8 >

Cabl es _2 a

T h e _a

m crophone

preamp -6

converts ELECTROSTATIC

the high -3 ‘)&T
out put

i npedance -0

o_f the -12 L | L1111 1 1 1 1 | I | Il
m crophone 100 200 500 1k 2k 5k 10k 20k
to a |ow FREQUENCY (Hz)

output

i npedance, Figure 10. Typical Frequency Response for the Mbdel QE7052
t h u s .5 Inch M crophone

all owi ng

the insertion of an extension cable of up to 100 feet in | ength between the
preanp and neter. Quest Electronics offers the follow ng | engths of renote
cabl es:

# 59-733 I1CM10 10 Ft. Renpte Cable.
# 59-734 |ICM50 50 Ft. Renote Cable.

The preanp is renpvabl e by turning the black plastic collar bel ow the preanp
housi ng counter-clockw se when viewed fromthe top of the neter.
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D. Input Buffer Circuitry

The high inpedance input circuitry (1 Megohmin series with 0.1 MFD) will
accept up to a 10 volt RMS signal. Wth the m crophone and preanp renoved,
ot her transducer devices (such as the Quest Mbdel VI-90 Vibration Integrator)
can be interfaced to give a dB readout on the neter.

When interfacing other input devices to the Mdel 2800, Use pins 1 and 3 for
the AC signal input. NEVER connect to pins 2 and 4.

To renove the preanp, keep the preanp housing steady while unscrew ng the
bl ack plastic collar below the preanp housing. Turn in a counter-clockw se
direction when viewed fromthe nmeter top.

To input an AC voltage electrically requires a special connector - Quest part
nunber 14-739. Figure 11 describes the function of each of the pins within
the nmeter input connector.

E .

Wei ghti ng

Char acteri

stics [] 1 -- SIGNAL INPUT

T h e D 2 —- NO CONNECTION

‘é"ﬁ;rgahctt'e';‘? @ @ 3 —— SIGNAL GND. (SHIELD>

<t o s - 5 4 —— +17V (DO NOT USE THIS
(frequency A ©) VOLTAGE TO POWER ANY
response) < CIRCUITRY DOTHER THAN
c, " and THE QUEST PREAMPD

LI Near are

shown in

Figure 12. Figure 11 Meter Electrical Input (Direct)

The "A"

wei ghting

response enulates the response of the human ear and is used for nost
industrial and community noi se neasurenments. "B" weighting is sel dom used.

"C' weighting is often used for neasuring noise reduction in hearing
protectors and for other scientific purposes. The "LlINear" weighting has a
flat frequency response over the range of human hearing and i s useful in nmany
applications such as audionetric analysis. It is also used when taking
octave and 1/3 octave measurenents.
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10 a T
LINEAR
F . 0 /, = = A
Internal
. LINEAR
El ectrical AT ¢ L~ ] BE
Noi se

/

T h e
maxi mum
measur abl e
SPL of the
2800 Meter
is 140 dB.
When used
w i t h
either the -70L—
0B-100 or 28w
OB-300

filter

set, the Figure 12 Wighting Characteristics

specific

m ni num neasurable SPL's in each octave band are as shown in Figure 13. The
inherent noise level is typically at | east 5 dB bel owthe RVS val ues shown in
the table.

RELATIVE RESPONSE (oB>
8

-60

20 S0 100 200 500 1k 2k Sk 10k 20k 30k
FREQUENCY (Hz)

Octave Weighting Scale
Ban
d A B C LIN
Al Pass 35 37 40 48
31.5 and 63 10 25 35 37
125 and 250 21 27 31 31
500 and 1K 24 25 25 25
2K and 4K 27 25 25 25
8K and 16K 29 27 27 30

Figure 13. Mninmum neasurable SPL's for the Mdel 2800 with the
QE7052 M crophone
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G Response Charts
Figures 14 through 18 are plots for each of the response settings of the
meter. They show how the neter responds to a given sinewave input of varied
pul se duration.

SLOW RESPONSE (1000 nsec tine constant) Fi gure 14.

FAST RESPONSE (125 nmsec tinme constant) Figure 15.

PEAK RESPONSE (50 microsecond tinme constant) Figure 16.

| MPULSE RESPONSE (35 nsec rise time constant with a decay rate of
2.9 dB/sec) Figure 17 and Figure 18.

RELATIVE RESPONSE (dB)
o

_l 1 1 1 L1 1 1 1 1 1 11 1
20.1 0.2 0.5 1 2 S 10
PULSE DURATION t (SECONDS)

Figure 14. SLOW Response

21




Figure 16
PEAK Response
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V. SPECI FI CATI ONS

Standards: Meets or exceeds ANSI Sl1.4-1983, Type 2 and rel evant sections of
| EC 651-1979, Type 2(1) and | EC 804-1985.

Di spl ay: 3 1/2 Digit Liquid Crystal Display wth an additional
Quasi - Anal ogue 60 dB indicator in 2 dB increnents. Level display indicates
to 0.1 dB resolution. Time display indicates either Mn:Sec or H:Mn.
Annunci ators are included for Battery Check, Hold, and Overload Indication.

Printout: Wen used with a printer, a one page printout is produced. It
consists of the followi ng: Heading; WEIGHTING and RESPONSE settings; LEQ
MAX, M N, and SEL levels; RUN TIME and OL TI ME ; EXCEEDANCE LEVELS (dB) with
1 dB resolution; and Filter Data for each frequency (LEQ MAX, M N, and SEL)
along with the RUN TIME and OL TIME for each frequency.

Mbdes of QOperation: Sound Pressure Level (SPL), Maxi mumlLevel (MAX), M ninmum
Level (MN), Sound Exposure Level (SEL), and Equivalent Level (LEQ. Peak
Level (PEAK) and |npulse Level (IMP) can al so be neasured.

M ni num Measurenent: Meter only; Wth Mdel QE7052 M crophone -- 35 dBA
Usi ng Linear Weighting with an Octave Filter Set; See Figure 13. The mi ni num
nmeasurenent varies depending on the filter frequency sel ected.

Maxi mum Measurement: W th Model QE7052 M crophone -- 120 dB with 20 dB Crest
Factor. (140 dBif measuring a sinusoidal signal.) Overload indication wll
occur if upper range is exceeded.

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

Met er Response: Slow, Fast, Inpulse, and Peak. (The Peak onset tinme
constant is less than 50 microseconds). Peak measurenments may be made in
either A, B, C or Linear Wighting.

M cr ophone: Model QE7052, Rermovable .5-inch prepolarized condenser
(el ectret) mcrophone.

Preanp: Renovabl e; The input inpedance is greater than 1G ohmin parallel
with 35 pF. The preanp will drive up to 100 feet of cable.

Meter Input: The input inpedance is 1 Megohmin series with 0.1 MFD. The
maxi mum si nusoi dal i nput voltage is 10V RMS.

AC Qutput: 3.16 VRMS at full scale (60 dB). (3.8 V RVS naxi nunm) The out put
i npedance is 3.2K ohns. Connected equi prent should be at |east 10K ohns.
The output can be shorted wi thout damaging the neter or changing the neter
r eadi ng.
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DC CQut put : 0 to 1.00V DC, 60 dB span. Each 0.167V change equals 10 dB.
Connect ed equi pment shoul d be at |east 10K ohns. The output can be shorted
wi t hout damagi ng the neter or changing the nmeter reading.

Print Qutput: Serial output to printers or computers using RS-232 voltage
levels. Selectable baud rates of 300, 600, 1200, or 2400. ASCI| character
format.

Data Qutput: OQutput transm ssion of real-tine digital data occurs at a rate
of 16 tinmes per second using RS-232 voltage |evels.

Frequency Range: 4 Hz (-3dB) to 50 kHz (-3dB) on linear weighting, neter
only. (Subject to microphone limtations.)

Ref erence Range: 60 to 120 dB Range setting

Reference SPL: 94 dB

Ref erence Frequency: 1 kHz

Reference Direction: O Degree when using the Mddel QE7052 M crophone (Free
Field). Sound is arriving from directly in front of the mcrophone
di aphragm (A Normal Line extending from the center of the m crophone
di aphragm )

Detector: True RVS

Det ector Pul se Range: 63 dB

Det ect or Measuring Range: From O dB to 40 dB on the painted scale (when
nmeasuring 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 indicated by
both the dB RANGE switch and the painted 60 dB scale.) Tested with a
si nusoi dal signal input.

Level Linearity: |Inside the Primary Indicator Range. It is tested on the
Ref erence Range (60 to 120 dB) with a sinusoidal input signal. Tolerance is
+/- 1.0 dB referenced to 94 dB.

Overload I ndication: The display annunciator (OL) indicates overload on the
Attenuator Accuracy: Referenced fromthe Reference Range and the Reference
SPL (+34 dB on the painted neter scale). Wthin 0.7 dB from31.5 Hz to 8
kHz.

Warmup Tinme: 30 seconds.
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Integration Tine (Settling Tine): 1 minute when neasuring a short inpulse.
5 seconds when integrating a constant input signal.

Accuracy: Wthin 0.7 dB at 25°C;, Wthin 1.0 dB over the tenperature range of
-10°C to +50°C.

Tenper at ure Range: Operation Tenperature Range: -10°C to +50°C. Accur acy
over the Operation Tenperature is within +/- 0.5 dB. St orage Tenperature
Range (less batteries): -20°C to +60°C

Do not exceed the Storage Tenperature Range because possi bl e damage to the
unit may result.

Operating Humidity: Over a range of 30 to 90% relative humidity, the
accuracy is within +/- 0.5 dB. Do not exceed 95% rel ative hum dity because
possi bl e danage to the unit may result.

Effect of Magnetic Fields: A magnetic field of 1 Qersted (80A/n) at 60Hz
produces a nmaxi mum readi ng of 40 dB on Li near Weighting.

Effect of Electrostatic Fields: Negligible.

Batteries: Two 9-volt alkaline batteries (NEDA 1604A) will provide
approxi mately 20 hours of continuous operation. (10 hours wth optional
filter set.)

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

Size: 3.3 x 8.2 x 1.8 inches (84 x 208 x 47nm) not including the height of
t he preanp.

Weight: 24 oz. (680g) including the preanp and batteries.
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VII. | NTRODUCTI ON TO THE MODEL OB-100

The Quest Mbdel OB-100 Cctave Filter is a plug-in nodule containing a
sel ectabl e set of filters. The OB-100 neets the npst stringent requirenents
of ANSI S1.11-1986 and |EC R225-1966 for octave band filters. The unit
contains ten selectable filter ranges from 31.5 Hz to 16 kHz center
frequencies with full octave band wi dth.

Primary uses include frequency anal ysis for product noise em ssion, nmaterial
acoustics, conmunity noise, audi oneter calibration and analysis of
audionetric roonms. Active filters are enpl oyed throughout the Mbdel OB-100,
thus permtting the unit to have both high accuracy and conpact size.
VI11. ABOUT THE FI LTER
A Filter Controls
PONER Swi t ch
A three position slide switch that does the follow ng:
OFF -- Disconnects the filter circuitry from the attached sound
level meter. Wth this switch in the off position, the OB 100 does
not use power fromthe nmeter batteries.

MANUAL -- Filter frequency selection is performed with two push
buttons (START Buttons).

AUTO -- Unit automatically cycles through the desired filter
frequencies while storing sanple information for each frequency
during the RUN node.
START Buttons
Al'l ow t he user to cycle through the different bandpass filters. The two
buttons allow manual frequency control (in MANUAL Mdde) or frequency
direction control (in AUTO Mode).
-20 dB Button
When this button is depressed, the output of the filter is anplified by
exactly 10 tines (20 dB) and then fed back to the sound level neter.
Therefore, 20 dB has to be subtracted fromthe nmeter readi ng when using
this button.
TI ME

Ascrewdriver adjustnent to control the automatic cycle tine o each
filter frequency from approximately 5 to 30 seconds.
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B. Filter Connector

The 30 pin connector on the top of the filter is used for connecting the
filter to the sound level nmeter. Figure 19 shows the pinout for the filter
connector.

I X .

GENERAL

GPERATI NG 6 (00| 1 = ow

PROCEDURE AS VIEWED INTO 17 50| 2 == oD

The Mbdel FILTER CONNECTOR 1 | 5| 3 —e— SIG. IN (FROM METER OUTPUT)
2800-100 ;3 o ; - ’;

Oct ave o —

B a n d 2 ool 6 —= co oeteR
Analyzer e_;|o—]m|7 —== D

is nade up 23 |(0—NO|8 —= E

of the 24 |0—NM|9 —= F

Model 2800 25 | O—O |10 —= BLANK OUT ¢TO METER)
I'mpul se 26 [O—O |11 —= SIG. OUT (TO METER)

I nt egrsatlg 27 |O—O |12 —s= 1D. OUT ¢<TO METER

E o voé”‘l 28 |O—O |13 ==— +65 v (FROM METER)
Veter and 29 |O—0O |14 ~-— -65 V (FROM METER)
the OB 100 30 |O—0O |15 —s ON/OFF <TO METER)
Oct ave ~—_/

Filter

Set . The Figure 19 ©OB-100 External Filter Connector

two units (Located on Meter Bottom

a r e

connect ed

together with the long captive screw provided with the filter box. The
General Operating Considerations for the Mdel 2800 (Section |V) are
basically the same when using the Mbdel OB-100 with the neter.

A. Operational Check

The Model 2800 should be calibrated as outlined in the neter section of the
manual (Section Il1l, B, Calibration) while the OB-100 is OFF. The OB-100 has
a fixed input to output voltage ratio of approximately 1 (0 dB) at each
center frequency and requires no adjustnment. After the neter is calibrated,
check the filter for proper operation as follows:
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6.
B. Taking
1.

NOTE:

Read the calibrator 1 kHz output Ievel. Set the nmeter 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

Set the OB-100 POMER switch to MANUAL and press the RUN button to
place the neter into the RUN node. Then use the two direction
buttons to select the 1 kHz filter.

Pl ace the calibrator and adapter onto the microphone. Turn the
calibrator ON. A neter reading that is very close to the |evel
listed on the calibrator should result. An error of +/- 0.5 dBis
acceptable. This is due to the center frequency filter tol erance
of +/- 0.5 dB maxi num

Change the OB-100 filter frequency first to 500 and read the
di spl ay. Then change to 2k and read the display. At both
frequenci es the readi ngs should be 19 to 23 dB l ess than the 1 kHz
calibrator |evel.

Change the OB-100 filter frequency to 1k and the neter dB RANCE so
that the neter 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.

Renove the calibrator. The analyzer is now ready to use.
a Measurenent

Turn the neter PONER switch ON The meter will conme on in the
Pause node. Performa BATTERY test to verify that the anal yzer has
sufficient battery power. Repl ace the batteries if the bar
indicator falls below the indicating arrow (located at 5 on the 0
- 60 scale).

Set the dB RANGE switch to 80 - 140 dB. Set the RESPONSE switch to
FAST, WEIGHTING switch to LIN (see note bel ow), and t he MODE switch
to SPL.

Note that the filter response can be in series with either A

B, C, or LIN. This is the operator's choice. However, LINis
general |y used when taking octave band neasurenents.

Turn the OB-100 POAER switch to MANUAL to activate the filter. "--
-" will appear in the display with the neter in the Pause node.
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4. Sel ect the desired WEIGHTI NG and RESPONSE. Then change the dB
RANGE swi tch down in 20 dB steps until the OL indicator flashes or
stays on. Then go back up 20 dB so that the OL indicator stays
of f. This ensures that the AC input to the filter is at its
maxi mum vol tage w t hout clipping (overl oading).

MANUAL Filter Operation

Pl ace the nmeter into the Pause nobde using the RUN Pause button. Press
RESET to clear all internal nmenory. Select the first frequency of
interest. Then enter the RUN node for the required anmount of tine
necessary to obtain a valid sanple. Then enter the Pause nbde, change
to the next frequency of interest and enter RUN again, etc. Repeat this
process for all frequencies of interest.

AUTO Filter Operation

Pl ace the neter into the Pause npde using the RUN Pause button. Press
RESET to clear all internal nenory. Select the first frequency of
interest. (Be sure that the TIME adjustnment is set to the desired
filter cycle tine.)

Slide the filter POAER switch to AUTO To start the sanpling sequence,
place the neter into the RUN npde and inmediately press the proper
direction button. (The UP ARROWbutton causes the frequency to cycle to
the next higher frequency, the DOAN ARROWbutton causes the frequency to
cycle to the next |ower frequency.)

Wien the | ast frequency of interest has conpleted its cycle time, slide
the filter POAER switch to MANUAL and i mredi ately place the neter into
t he Pause node.

NOTE: If it is necessary to record all 10 frequency bands, exit the
AUTO npde while in the last frequency band. Use the MANUAL
Filter Operation to obtain the |ast frequency. Oherw se, the
first frequency will be witten over.

C. Reviewing the Data

To review the data, the neter nust be in the Pause node. Use the Up/ Down
buttons on the filter to review the frequencies that were neasured. Each
frequency has the following infornmation in nenory: SPL, MAX, MN, SEL, TIME
and LEQ If an overload occurred during any frequency band neasurenents, the
OL indicator will appear in the display. OL tinme can then be recalled by
first placing the node switch into the TI ME node and then hol di ng t he BATTERY
button down.

NOTE: Any frequencies that were not nmeasured will appear as "---" in
the di spl ay when the MODE switch sel ects either SPL, MAX, M N,
SEL and LEQ Both TIME and OL TIME will appear as "0:00"
since no run tine has el apsed.

X. TECHNI CAL | NFORVATI ON

The OB-100 conforns to ANSI S1.11-1986, Order 3, Type 2, Sub-type C and | EC
R225-1966. The nornul i zed passband characteristic of a typical octave filter
response is depicted in Figure 20.

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 illustrated in Figure 21 traces the signal

input fromthe Mddel 2800 through the filters and back to the sound |evel
neter.
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:?255(: Figure 20. Typical OB-100 Filter Response
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 47m)
Wei ght: 6 ounces (170 grans)
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XI'l. I NTRODUCTI ON TO THE MODEL OB- 300

The Quest Mbdel OB-300 1/3 - 1/1 Octave Filter is a plug-in nmodul e contai ning
a selectable set of filters. The OB-300 neets the nost stringent
requirements of ANSI S1.11-1986 and | EC R225- 1966 for octave and third octave
band filters. The unit contains 33 selectable filter frequencies from12.5
Hz to 20 kHz when in the 1/3 node and 11 selectable filter frequencies from
16 Hz to 16 kHz when in the 1/1 node. It may be operated in either the
manual or automatic node.

Primary uses include frequency anal ysis for product noise em ssion, naterial
acoustics, conmunity noise, audi oneter calibration and analysis of
audionetric roonms. Active filters are enployed throughout the Mddel OB-300,
thus permtting the unit to have both high accuracy and conpact size.
Xi11. ABOUT THE FI LTER
A. Filter Controls
POVER Swi t ch
A three position slide switch that does the follow ng:
OFF -- Disconnects the filter circuitry from the attached sound
level meter. Wth this switch in the off position, the OB 300 does
not use any power fromthe neter batteries.

MANUAL -- Filter frequency selection is performed with two push
buttons (START Buttons).

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

START Buttons

Al'l ow t he user to cycle through the different bandpass filters. The two
buttons al |l ow manual frequency control (in the MANUAL Mode) or frequency
directional control (in the AUTO Mde).

-20 dB Button

Wien this button is depressed, the output of the filter is anplified by
exactly 10 tines (20 dB) and then fed back to the sound level neter.

Therefore, 20 dB has to be subtracted fromthe meter readi ng when using
this button.
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MODE Swi t ch

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

octave filter set (11 frequencies).
TI ME

A screwdriver adjustnment to control the automatic cycle tinme of
filter frequency from approximately 5 to 30 seconds.

B. Filter Connector

each

The 30 pin connector on the top of the filter is used for connecting the
filter to the sound level nmeter. Figure 22 shows the pinout for the filter

connector.
X 1 VvV .
GENERAL
OPERATI NG 16 {—I? 1 —=— GND
PROCEDURE AS VIEWED INTO
ol T 17 |Oo—O| 2 ==— GND
The Mbdel ILTER CONNECTOR 18 [ 5| 3 —e— SIG. IN (FROM METER OUTPUT)
2800-300 ‘az o ; = A
o0 —
Octave ol ==t I 2 1-Frequency cone
— <TO METER)
Analyzer e2|0—4a|(7 —s= D
is made up 23|00 | 8 —= E
of the 24 |0—N4|9 —= F
Mbdel 2800 25 |O—O |10 —= BLANK OUT ¢TO METER)
I mpul se 26 |O—0O| 11 —s= SIG. OUT ¢TO METER)
I'nt egfsatlg 27 |O—0O|12 —= 1D. DUT <TO METER)
g o voéml 28 |[O—O |13 <=— +65 VvV (FROM METER)
Veter  and 29 |O—0O |14 =— -65 Vv (FROM METER
the CB- 300 30 |O—0O |15 —= ON/OFF <TO METER)
13 - 1/1 ~_
Oct ave

Fil ter Figure 22. OB-300 External Filter Connector (Located on Top of

Set. The Filter)

two units

a r e

connected together with the I ong captive screw provided with the filter.

The

General Operating Considerations for the Mdel 2800 are basically the same

when using the Mbdel OB-300 with the neter.
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A. Operational Check

The Model

2800 shoul d be calibrated as outlined in Section Il of the neter

section (Checking the Meter Integrity, B. Calibration) while the OB-300 is
OFF. The OB-300 has a fixed input to output voltage ratio of approxi mately
1 (0 dB) at each center frequency and requires no adjustment. After the
meter is calibrated, check the filter for proper operation as follows:

1.

B. Taking
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Read the calibrator 1 kHz output I|evel. 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

Set the OB-300 POWER switch to MANUAL and the MODE switch to 1/1.
Press the RUN button to place the neter into the RUN nbde. Then
use the two direction buttons to select the 1 kHz filter.

Pl ace the calibrator and adapter onto the m crophone. Turn the
calibrator ON. A neter reading that is very close to the |evel
listed on the calibrator should result. An error of +/- 0.5 dBis
acceptable. This is due to the center frequency filter tolerance
of +/- 0.5 dB maxi num

Change the OB-300 filter frequency first to 500 and read the
di spl ay. Then change to 2k and read the display. At both
frequenci es the readi ngs should be 19 to 23 dB l ess than the 1 kHz
calibrator level.

Change the OB-300 filter frequency to 1k and the neter dB RANCE so
that the meter 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
approxi mately 20 dB to verify that the -20 dB button functions.
Renove the calibrator. The analyzer is now ready to use.

a Measurenent

Turn the neter POAER switch ON.  The meter will cone on in the
Pause node. Performa BATTERY test to verify that the anal yzer has
sufficient battery power. Repl ace the batteries if the bar

indicator falls below the indicating arrow (located at 5 on the 0
- 60 scale).

Set the dB RANGE switch to 80 - 140 dB. Set the RESPONSE switch to
FAST, WEIGHTING switch to LIN (see note), and the MODE switch to
SPL.

NOTE: Note that the filter response can be in series with either A
B, C, or LIN. This is the operator's choice. However, LINis
general ly used when taki ng octave band measurenents.

3. Turn the OB-300 POAER switch to MANUAL to activate the filter. "--

-" will appear in the display with the neter in the Pause node.
Sel ect either 1/3 or 1/1 filters using the MODE sw tch.

4. Sel ect the desired WEIGHTI NG and RESPONSE. Then change the dB
RANGE swi tch down in 20 dB steps until the OL indicator flashes or
stays on. Then go back up 20 dB so that the OL indicator stays
of f. This ensures that the AC input to the filter is at its
maxi mum vol tage w t hout clipping (overl oading).

MANUAL Filter Operation

Pl ace the nmeter into the Pause nobde using the RUN Pause button. Press
RESET to clear all internal nmenory. Select the first frequency of
interest. Then enter the RUN node for the required anount of tine
necessary to obtain a valid sanple. Then enter the Pause nbde, change
to the next frequency of interest and enter RUN again, etc. Repeat this
process for all frequencies of interest. Note that it is not necessary
to enter the pause node between each frequency if the user just w shes
to step through the frequencies sequentially with no delay time in
bet ween frequenci es.

AUTO Filter Operation

Pl ace the nmeter into the Pause node using the RUN Pause button. Press
RESET to clear all internal nenory. Select the first frequency of
interest. (Be sure that the TIME adjustment is set to the desired
filter cycle tine.)

Slide the filter PONER switch to AUTO To start the sanpling sequence,
place the meter into the RUN node and inmmediately press the proper
direction button. (The UP ARROWbutton causes the frequency to cycle to
t he next higher frequency, the DOAN ARROWbutton causes the frequency to
cycle to the next |ower frequency.)
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Wien the | ast frequency of interest has conpleted its cycle time, slide
the filter POAER switch to MANUAL and i mredi ately place the neter into
t he Pause node.

NOTE: If it is necessary to record all 11 frequency bands (1/1 Mdde)
or all 33 frequency bands (1/3 node), exit the AUTO node
while in the last frequency band. Use the MANUAL Filter
Operation to obtain the last frequency. Oherw se, the first
frequency will be witten over.

C. Reviewi ng the Data

To review the data, the nmeter nust be in the Pause nobde. Use the Up/ Down
buttons on the filter to review the frequencies that were neasured. Each
frequency has the following information in nmenory: SPL, MAX, MN, SEL, TIME
and LEQ If an overload occurred during any frequency band neasurenents, the
OL indicator will appear in the display. OL tinme can then be recalled by
first placing the node switch into the TI ME node and then hol di ng t he BATTERY
but t on down.

NOTE: Any frequencies that were not nmeasured will appear as "---" in
the di spl ay when the MODE switch sel ects either SPL, MAX, M N,
SEL and LEQ Both TIME and OL TIME will appear as "0:00"
since no run tine has el apsed.

XV. TECHNI CAL | NFORVATI ON

The OB-300 conforns to ANSI S1.11-1986, Order 3, Type 2, Sub-type C and | EC
R225-1966. The normal i zed passband characteristics of both the 1/1 and 1/3
filter responses are depicted in Figure 23.

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 diagram of the OB-300 illustrated in Figure 24 traces the signal

input from the Mdel 2800 through the filters and back to the sound |evel
net er.
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:?2550 Figure 23. Typical OB-300 Filter Response
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 nmanual 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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OFF —N FILTER
POWER  BLANK v
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Fi gure 24. Bl ock D agram of Mbodel OB-300

XVil. ADDENDUM FOR THE MODEL 2800-5

The Mddel 2800-5 Integrating Sound Level Meter is a special purpose
integrating neter with an exchange rate of 5dB. This instruction manual is
witten for an exchange rate of 3dB. This addendumlists the changes in this
instruction manual to nmeke it conpatable with the 5dB exchange rate neter.
They are as foll ows:

1) Wher ever the nodel nunber "2800" appears, this is replaced with
"2800-5".

2) Both LEQ and SEL function on a 5dB Exchange Rate. Replace "LEQ
wth "LEQ (5dB)" and "SEL" with "SEL (5dB)".

3) Note that Figure 5 (Sanple Printout) values were obtained for the
3dB system

4) SPECI FI CATI ONS (under Standards): All | EC 804-1984 specifications
related to 3dB LEQ (and SEL) are no |l onger relevant. The neter perforns
all tests properly under a 5dB exchange rate that is not included in
this standard.

When neasuring noise in the SPL Mbde, a 3dB and 5dB exchange rate neter wll
read essentially the sane.

When neasuri ng steady non-fluctuating noise in the integrating node, both the
3dB and 5dB exchange rate neters will read essentially the same. However,
when the noise is of the inpul sive fluctuating variety, the 5dB exchange rate
meter will tend to read LEQ (5dB) and SEL (5dB) somewhat |ower than the 3dB
exchange rate neter.
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SERVI CE AND WARRANTY PCLI CY
Service Policy

The Quest product you have purchased is one of the finest acoustic
instrunents avail abl e. It is backed by our full one year warranty which
seeks conpl ete custonmer satisfaction. This is your assurance that you can
expect pronpt courteous service for your equiprment from the entire Quest
service organi zation.

Shoul d your Quest equi prment need to be returned for repair or recalibration,
pl ease contact the Service Departnment 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 instruments in that tinme 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. Wrthington St., Ocononmowoc, W
53066 U.S. A

Repair or replacement work done under warranty will be performed free of
charge, and the instrument will be returned to you prepaid. Your copy or a
phot ocopy of the Quest Registration Card will serve as proof of warranty
should the factory require this information.

If for any reason you should find it necessary to contact the factory
regardi ng service or shipping danage, 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)
Monday t hrough Friday.

Warranty Policy

Quest Technol ogies warrants our instruments to be free from defects in
materials and worknmanship 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, msuse,
al terations, physical damage, or instruments previously repaired by other
than Quest Technol ogi es. M crophones, sensors, printers and chart recorders
may have shorter warranty periods. This warranty states our total obligation
in place of any other warranties expressed or inplied. Qur warranty does not
include any liability or obligation directly resulting from any defective
instrunent or product or any associ ated danmages, injuries, or property |oss,
including | oss of use or neasurenent data.

For warranty outside the U.S. A, a mninmmof one year warranty applies to
the same linmitation and exceptions as above with service provided or arranged
through the authorized Quest sales agent or our Quest European Service
}_abo(rjatorly. Foreign purchasers should contact the |ocal Quest sal es agent
or details.
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