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MODEL 215
SOUND LEVEL METER

GENERAL DESCRIPTION

The Quest Model 215 is o genetu) pur-
pose sound level meler Lhat eonveniently and
acetrately measures sound in virlually any en-
vironment: industry, transportation, construc-
tion, mining, airport — anywhere there is
noise. Colibration of nudiometors is also a
primary use, The 215 is desipgned to meet or
oxcecd ANSI Standard 81.4-1971 for type 2
instrumentation and [EC-R128. The unit has
o dynamie range from 30 lo 14048 (re
20uN/M2). L can be used with Lthe Madel
OB-15 Oclave Band Filter to form the Oclave
Band Analyzer, Model 215-45 and with the
Il-35 Penk Hold Module to form the Peak :
Hold Meter, Model 215-35, A linear (flat) re- Figure 1.
sponse selection is providedas well as A, B, and
C weighted sceoles,

The 215 meler has a fixed microphone configuration mounted
directly to the top of the unit. The 215 is also available with remote
microphone capability which is denoted by the letter *R* at the end
of the meter model number, ie., 215k, Remote microphone capi-
hility must he huilt into the meter during manufacture. A mading
cannector is incorporated in the removahle part which alse ineludes
the microphone and pre-amplifier, Because the pre-wmp is effectively
an impedanee reducer, any length of microphone cuble up to 100
feet can be used without affecting the overall accuracy or perfors
mance af the meter,

SPECIFICATIONS

Sound Level Runge: 30 to 140 a1 {re 20uN/M2), Sound Level
Meter is accurate to within 1.0 dB3 up to 146 dB SPL without nota-
hle distortion, Maximum readable dB as a function of weighting
network vs, frequency is reduced by the deecibel difference between
Piat (Linear) vesponse and the did level of the weighting curve vs,
frequency.




Standards: Meels ANSI S1,4-1971, type 2and 112C-R123

Frequency Response: A, B, and C weightwl scales; linear ({lat)
scale

Meter Response: Taut-band Lype meler with FAST or SLOW
selectable response,

“Slow' Response: With a pulse of 1000 [lz sinusoidal signal
applied for 0.5 seconds, the maximum reading is between 2 and 6
(typical 3.5) decibels less than steady state level. Maximum over-
shoot for all frequencies hetween 63 Hz and 8 Kllz is 1.6 d B3 (ty pical

0.5) measured at 4 ¢ B below full scale,
Frequency Repge: 20 to 10,000 He

Electrical Output: Approximately 1.2 volts at full senle behind
1000 ohms. For tonnection use a Switcheraft type 780 Tini-plug or
equivalent, Blectrieal output jack (AC OUT) can be shorted without
eausing a meter reading error grealer than 0.1 dB, Output impedance
fram the jack is 1000 ohms,

Crest Factor: 13 dB on nll range positions excepl lor the 130
dB range where crest factor is 6 dB (146 dB limit),

Detectar: Squere Law-type, Quasi-IRMS,

Calibration: AL 1000 Hz using the Quest CA-10, CA-11, or
CA-12 Calibrator, or any other high quality ncoustical calibrator {hat
can aceepl the microphone size,

Microphone: High quality PZT ceramic, onmidirectionn], 1,125
in, dia,
Tomperature Range: Operation: -10°C to +50°C
Storage (less hatteries}: --10°C to +65°C
Coelficient of Sensitivity: 0 to 0.03 dB/
°Cat 6 d B below full seale meter reading,

QOperating Humidity: 0% to 95% relative humidity produces less
than 0.5 dB variation in SLM reading.

Effect of Magnetic Field: At field strength 1 oewsted (80
AT/NT), 50-60 Mz produces less than <10 dB indicalion mensured with
C scale weighting at maximum sensitivity meter orientation. The
equivalent A-weighted response to a 1 versted, 60 Hz magnetic Cield
is negligible. The equivalent A-weighted response toa 1 aersted, 100
11z magnetic field is appraximately 50 dB with the meter orienied
for maximum indication,
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Effect of Vibration: When the sound level meter with attached
microphone is placed on o surfuce having an aceeleration of 0.1g, the
highest meter indications not influenced by background noise are 49
dBA at 63 Mz, 72 dBA at 250 [z, and 83 dBA at 1000 Iz A similar
test with the microphone replaced with an equivalent impedance
yields no meter indivation,

Batterieg: Two NEDA 1604 standard type 9V transistor radio
hattery, Burgess 2U6, Eveready 216, or equivalent. Operating life is
approximately 70 hours, (Buattery life is affected by temperature --
which depends on battery used. Consull manufacturer's data lor
speeific battery ab 4 milliamp drain level. Cold temperatures at {reez-
ing or below greatly reduce effective battery life.)

Tripod Mount: 1/4-20 threaded insert in rear cover nceepts
standuard Lripod mounting serews.

Dimensions: Case: 6 x 2-1/2 x 1-5/8 inches
Overall: 7x 3 x 2-1/8 inches

Weighl: 19 ounces including batleries,

Construction: Solid state integrated cireuitry in rugged alumin-
um housing.

ACCESSORIES

Accessories available for use with the 215 meter include the
ORB-45 Octave Band Filler Sct, CA-12 Calibrator, EC.9A Earphone
Coupler, PII-35 Peak Held Module, RA-100MV Recorder Adaptor,

WS-3 Windscreen, and TP-1 Tripod.

CONTROLS

ON-OFI-BAT Switch — A 3-position rocker switch Lo turmn in-
strument on and off and to eheck battery condition,

FAST-SLOW Switeh — A 2-position rocker switch to select Tast
ol slow meter response.

dB RANGE Swilch — A 10-position rotary switeh, graduated in
10 dB increments from 40 to 130, to select sound level range,

WEIGHTING Switch — A 5-position rolary switch to select A,
B or C scale weigited response, or LIN {linear — no weighting)
response. In the EXT {external) position the switeh provides for
using the OB-45 Qclave Band Filter and the PI1-35 Peak Hold Mod-
le with the sound level meter,
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A.C, QUT Jack — An output jack that furnishes an AC vollage
of the neise wave that has heen conditioned by the weighting or
filler posilion selected and is proportional to the meter veading, The
jack accepts o Switcheraft, Lype 780-Tini-plug or equivalent, This
output can he used for magnetic tape or chart recording purposes,
When recording with o DC chart vecorder, the Quest Model
RA-100MV recorder adaptor is necessary to convert the AC signal Lo
DC,

External Conncetor — A standard 6-pin Cinch-Jdones type con-
nector provides for conneeling the meter to the Quest OB-45 Octave
Band Filter and the PH-35 Peak Hold Module. The pins on this con-

nector are identified in Figure 2,
/—F:lcu of 215 Meter

-~

Signat lnput l I Signal Qutput
Common AC Oupui
l I {Same as AC

I output jork)

+V (9 volt} | —
_J {8 valt} V-

Figure 2. Externat Connector Pins

Caliieation Adjustment — A screwdriver adjustment located
near the external connector on the bottom of the unil thal varies the
smplifier gain to calibrate the instrument.

PRINCIPLES OF OPERATION
General

The 215 Sound Level Meter uses an omnidireciional ceramic
microphone bulfered by a high impedance FET input stage. The
electronics utilize solid state integrated eireuitry Tor maximum stabils
ity, relinhility and low noise operation. A hlock diagrum of the 215 is
shown in Figure 3,
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Figure 3. 215 Sound Level Meter Block Diagram

Seleetion ol Weighting Characteristics

The Model 215 offers A, B, and C weighling scales as well as
linear (non-weighied) response, In most cases the seale selected will
be specified by the test being made or Lthe regulation being followed,
For example, most industrial noise repulations require *A™ seale
measturements. The linear scale ean be used when the Model 215 is
being used with a tape recorder or & venl time analyzer, The standard
weighting characteristics for the Model 215 are shown in Figure 4,

Linuar

Relative Levei — dB

|
!

2000 5000 10,000

Figure 4. Frequency Response Weighting Characteristic



Microphone Characleristics

The microphone used in the 215 Sound Level Meter is a Shure
Lype 401 ceramic omnidirectional unit. Overall digmeter is 1,125
inches (2.86 em). Typical sensitivity is 59 dB helow 1 volt per micro-
bar measured at 400 Hz. Figure § is a diggram of typieal microphone
response for hoth perpendicular and random incidence,

+10 v
m ]
0
|
§ +5 Perpendizular AN
{09 ingitlenca) "“‘*-...___’,’ 5
i t =2 A
4 4]
¢
5 Randam
E -5 {and 70° incidancal
-10
20 50 100 500 1K 2K 5K TK 10K

Frequancy — H2z

Figure 5. Type 401 Microphone Response — Perpendicular and Random Incidenca

INTERNAL ELECTRICAL NOISE

Tahle 1 on the next page shows the internal noise level of Lhe
215 meter with the meter set al “C" scale weighting, The noise levels
are typical and are delermined hy subtracting the readings shown
from the reading of the meter at full scale deflection, The figures are
shown for each position of the dB RANGE selecior switeh at ench
actuve band and at broud band {adl puss), Noise levels on A" weight-
ing are [urther reducer] hecause of its attenuation characteristic, The
internal noise is always .t least 37 dif below the full seale reading and
all rendings ~an thus be made without excessive noise problems,

OPERATING PROCEDURE

Genoral

To obtain readings of maximum aecuracy, hold the insirument
away from you al an angle of spproximately 70° from the horizon-
tal, Under certnin conditions slightly less nectirile readings may re-
sult from poinling the microphone directly al the nejse souree. This
can he noted from the Microphone Response chmt.

G
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Table 1. Interanl Electrical Noise Levels of the
Model 215 Sound Level Meter (in dB below full seale deflection),

RANGE SELECTOR SWITCH POSITION
40 50 60 70 80 9 00 110 120 130

BROAD BAND
{ALL PASS] 27 37 46 b4 B3 B4 65 BB 55 55
« 316 48 57 G7 78 78 B0 80 80 80 80
= 3 63 44 B84 G4 72 76 77 77 N 7”97
§ )| 125 41 5B 61 7 73 75 7% 76 76 76
% s 250 39 49 9 69 71 73 73 13 73 73
g Z | 500 38 48 68 68 69 Y0 0 0 0 70
uw a K 37 47 87 67 668 67 GB 68 ©GB 6B
E E 2K 3G 46 56 64 65 65 G5 G5 65 6%
8 4K 34 44 B4 63 62 G3 G4 64 B4 64
8K 34 44 54 63 61 62 63 63 63 63

The 215 is designed to be hand-held, [f the unil is placed on any
hard surface such as o table-top, cheek Lo see that no sigificant
mechanical vibration exists which might yield false meter readings.
The microphone will pick up vihration as i it were sound,

Before each use of any batiery-powered instrument, the condi-
tion of the hattery should he checled to pssure proper operation. On
the Model 215 the balleries are tested by moving the ON-OF-BAT
switch to the BAT position, and checking thal the meter pointer
deflects to the heavy green line marked BATTERY CHECK, If the
meter deflection is below this aren, the hatteries must be replaced
hefore any measurements are taken.

Basic Operation

Before furming the meter on, set the dB RANGE selector at or
above the expecled sound pressure lovel. Choose the desired weighting
characleristic and select last or slow meoeter response. Then move the
ON-OFF-BAT switch lo the ON position. The instrument is now
reacly to make sound level measurements,

Maximum readahility and accuracy are obtained with the meter
pointer deflected to the higher part of the meler scale. When pos-
sible, therefore, select the range to produce o reading hetwoeen 0 and
+10 on Lhe meter,




The scale readings pre added to or subtracted from the dB range
leval selected. For example, il the minge selector is set al 80 dB, and a
meter reading of +8 is indiculed, then the sound level measured is 88
dB, Similarly, if the meter needle is at -5 dB for the sume mnge
seleetor setting, a noise level of 75 dB is indicated. In the latler case,
hetter readability will rosult if the 70 dB range iy selected, In this
cnse the needle will point to +5 dB, again yielding Lhe mepsurennt
of 76 dB.

Most meter readings can and should be luken with the slow
meter response because the meter needle is more stable and casier to
reacd, The [ast response is inlended for measurement ol short dura-
tion noises, such as moving vehicles or impulsive sound, whete the
noise is not present sulTiciently long Lo abtain the maximum reading
in the slow response mode, Keep in mind that for very short duration
impulse noise even the fast response mode may not be fast enough Lo
indieate Lthe true peak noise level,

Effeci of Operator's Presence

Any abject or surfpee can ack as o reflector for sound. An
operator close to a sound level microphone can also be a reflector,
causing a reading crror, When the sound to he measured is direetional,
the sound level reading can be affected by Lhe relative position of
meter and observer. The meter should net be held between the noise
source and the ebserver because of sound reflections frow the body,
The meter should be held away from the body or mounted on a Lrj-
pod with microphone pointed upward almost perpendicular to noise
source (70° from path), keeping the body out of Lhe noise path.

Effect of Background Noise

Il the sound level from a particular source is to be determined,
all surrounding sources of noise should, us nearly as possible, be
reduced or eliminated. When it is not possible to eliminate surround-
ing noise, the eurve shown in Figure 6 may be used to correct for the
presence of this noise.

Use With Windscrecn

To prevent wind blowing across the microphone and causing the
erroncous measurement of sound level, use the Model W8S-3 micro-
phone Windscreen with the sound level meter. The windscreen is
made of reticulated polyurcthane foam for the reduction of ambient
wind effects, and enn also protect the microphone under dusty, oily
or humid conditions, The screen is simply pushed onto the micro-
phone when needed., Acoustic attenuation effect of the windscreen
on the meter reading is small and is shown in Figure 7,

8
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Figure 7, Acoustic Effect of WS-3 Windscreen onModel 215 Sound Level Meter




EXAMPLE OFF OSHA NOISE EXPOSURE MEASUREMENT
{Bused on Proposed Standard 1975)

Using the 215 Sound Leved Meter Lo determine OSHA compli-
ance in a constant noise environment is a simple task, Merely read
the sound level with A scrle weighting al each waorker’s station.
Record the date, reading and worker-station. From Tahle 2 determine
the permissible length exposure for the measured noise level,

For a varying noise environment continuous measurements
must be laken over the work dity, and the following farmula must he
solved to determine worker exposure:

€1, 82, Ens e issible ox .
r[|1 rlqg e ,I\n < or tola r)(_l‘l'ﬂlbhl Dl exposure

where Cis the length of time atl a particular measured noise lovel, and
T is the time per day permitled at that noise level (from Tahle 2),

Table 2. OSHA Permissible Nofse Exposure

Length of Exposure — (T} Equivalent Maximum
{Hrs/Day) Noise Lovel (dBA)

(16} (85)

8 20

G 92

4 956

3 a7

2 100

1% 102

1 105

] 10

Y or less 115

In order to use the Quest 215 or any other sound level mceter in
a varying noise envirohment, many noise mensurements should be
made at the workers station — enough so that the readings aro repre-
sentative of the workers exposure. All noise levels must be read, and
the duration at each level noted. As many as 30 or more readings
may be necessary to account for all the noise varintions, However, in
this example we assume thal only four basic noise levels are present
and that the duration of each is shown on next page, 'The maximum
exposure time (T) for ench reading is also shawn,

10
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Measurement Averags dBA Maximum
Duration (C} Measured Expasure Time (T}
t Hr. 92 6
1 Hr, 100 2
4 Hrs. a0 8
2 Hrs., 83 -

It is assumed that the noise levels remain relatively constand
during the intervals between measurements. Some judpgment may he
required in making such an assumplion,

Substituting these values in the formula gives the following
result:

IHr@92dBA =1/6;1 Hr @ 100 dBA = 1/2;

4 Mrg @ 90 dBA = 4/8; 2 Hrs @ 83 dBA = 0.

Summing the exposure fractions yiclds
1/6+21/2+4/8+0=1,17

Since 1.0 is the maximum allowable value, the computation
indicates thal workers in this area were over-exposed by 17%.

It is ohvious that in a changing noisc environment the above
procedure can he very complex, time-consuming, costly. In such en-
viranments it is suggested that the Quest M-7 Noise Dosimeter he
used rather than a sound level meter, The M-7 automatically aceumu-
lates all variations in noise and produces o continuous readout of the
pereentage of permissible exposure. No operator or ealeulations are
reguired.

BATTERY REPLACEMENT

Butleries shouwld be replaced whenever a hattery test gives a low
indication on the meter, To replace batteries, remove the rear cover
plate hy unscrowing the retnining screws, The batleries are localed in
the upper section of the unit, Carefully remove the used halieries
anel veplace them with two new Sevolt babteries, Burgess 2U6 or
equivalent,

CALUTION

The batteries must be replaced with the ON-OFF.-BAT switch
in the OFT position to avoid possible damage Lo the unit,

11




CALIBRATION OF MODELS 215
AND 215R SOUND LEVEL METERS

The 215 meter is factory calibrated, and
with proper care should retain its accuracy. L
is recommended, however, that the meter be
checked periodically with the CA-12 or CA-
15 Calibrator preferubly in the same environ-
ment in which sound level measurements are
to be taken (OSHA specifies daily enlibration
if you use the results for record). i*roceed as
follows,

1. First turn on the 215 or 2151 Sound
Level Meter and check the battery level indi-
cator. Replace batteries if indicator is helow [
green “‘good hattery” level,

2, Push the meter switch to ON and se- e
lect the 100 dB range position, :

3. (CA-12): Switch on the CA-12 Cali- Figure 8.
brator and check battery level indicator, Re-
place batteries if indicator is below green “good hattery™ level,

(CA-15): Set the Model (CA-15 Culibrator OFP-FREQUENCY
switch to 1000 Hz. If n tone is heard, the Calibrator output is nceu-
rale and proper.

4, Carefully insert the meter microphone into the calibrator
coupler, If the Model 2151 Sound Level Meter is used with a micro-
phone extension cable, then calibration is performed with the micro-
phone mounted on the extension cable. Be sure microphone is inside
coupler resting flush on the inner rim. Turn on the calibrator, The
110 decibel output of the calibrator should produce a full scule +10
rending on the meter for whichever weighting scale is used, All
weighting readings are the same at 1000 I1z. Note the correction in
calibmntor output due to altitude effects explained in the NOTE on
page 13 for the CA-12; or see “Altitude Effects” on page 8 of the CA-
16 Instructions.

5, If reading is olf slightly, insert a small serewdriver in the
small hole on the bottom of the meter and slowly adjust the CAL ad-
just until the meter reads correctly.

6. Change the selector switeh to the 110 dB3 pesition on the
meter and note the needle should drop to the zero position on the

meter dial.

7. Meler is now ealibrated and ready for usc.

12
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NOTE

Effects of atmospherie pressure on the 215 meter are negligi-
ble. lHowever, calibrator sound levels are affected by eleva-
tion ahove sea level. The actual sound output of the CA-12
calibrator is 0.1 dB less than the 110 dB rating for each 2000
fect of elevation above sea level, For example, at 6000 feet el-
evation the calibrator produces only 1097 dB, T'he meter
should then be set ot 109.7 dB.

The smull adaplor ring furnished with the CA-12 Calibrator
ar 215.12 Meter-Calibrator Kit is used only lor checking
other sound level meters with 1" mierophones, This aduptor
is not used with the 211A or 211FS or 215 meters,

If another calibrator with a Mrequency other than 1000 Hz is
used, the equivalent “A™ scale sound level must be known Lo
set the 216 meter properly. If the **A™ scale level is not
known, ealibrate the 215 meter with the WEIGHTING switeh
in the LIN (linear) position.



MODEL 0OB-45
OCTAVE BAND FILTER SET

GENERAL DESCRIPTION

The Quost Model OB-45 Octave Band
Filter is a plug-in module containing n selecta-
ble set of filers. It is used primarity with the
Quest Model 215 Sound Level Meler forming
the Model 215-15 Octuve Band Anaiyzer. The
0B-46 meets the most stringent roquirements
of ANSI §1.11-1971 for Qctave Band Filters,
The unit coptains nine seleclable filter ranges
from 31,6 Hz to 8 KHz cenler frequencios
with full octave band width. Primary uses in-
clude frequency analysis for audiemetric
rooms and aadiometer culibration, communi-
ty noise, produel noise emission, and structur-
al and materinl acoustics. Active fillers are employed throughout
permitting the high accuracy and small size confliguralion,

Figure 9,

SPECIFICATIONS

Frequency Range: Nine ranges, 31.5 Mz to 8 KHz center {re-
quencies, [ull octave Band width,

Filter Transmission_Elfectiveness: Approximately 20 dB3 down
per aclave from cenler frequency.

Standard: Meets ANSI 81,11-1971 for lype I, Class I Filter

Sels

Ing)ut: (From 215 Sound Level Meter) 0 to 4 volts rms, 20 Hz
to 10Kz,

Output: {(Ta 215 Sound Level Meter) 0 o 4 volts rms, output
impedance less than 1 ohm,

Power Source; No inlternnl power source. Butiery voltage is ob-
tained from the 215 Sound Level Metey through the connector.

Operating Tempemture: -10° to +60°C
Operating Humidity: 0-95% relative humidity.

Conneelor: Six-pin Cinch-dones type,

14
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Size: 3 x 3-1/2 x 2-1/8 inches with hack cover extending to
8-inch length,

Weight: 9 ounces.

Construction: Solid state integrated circuitry in rugged alumin-
um housing,

CONTROLS

FREQUENCY Band Sclector — A nine-position rolary swilch Lo
select the octave hand filter desired from 31,56 Hz to 8 KHz. (31.5,
G3, 125, 250, 500, 1K, 2K, 4K, 8K Heriz).

External Connector — A six-pin Cinch-Janes type connector for
clectrical connection to Lhe 215 Sound Level Meter, The pins on this
connector are identified in Figure 10,

{9 volt ingut) v+ I l V= {3 volt input)
Common l I NC
Output Signal l l Input Signal

\ J

\— Fnca of OB-45 Filter

Figure 10, External Connector Pins

PRINCIPLES OF OPERATION

The OB-45 is a Class I Octave Band Filter set conforming Lo
ANS[ 51.11-1971 specifications, The normalized passband character-
istics of the filters are depicted in Figure 11,

The [ilters are flat within 1 dB in the bandpass, with the 3 dB
down peints at .707 Fg and 1.414 Fg where Fg is center frequency
of the band chosen, The Fg/2 and the 2Fg magnitudes are down by
approximately 18.5 dB with the decade points down hy greater Lthan
60 dB,

The block diagram of the OB-45 showing the signal input from
the 216 Sound Level Meter through the lilters and back to the Sound
Loevel Meter is illusteated in Figure 12,

15
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MODEL 215-45
OCTAVE BAND ANALYZER

GENERAL

The Mode] 216-45 Octave Band Analyzer is made up of the 215
Sound Level Meter and the OB-45 Octave Band Filter Sel. The pre-
ceeding instructions for these two unils should be rvead helore the
fellowiny instructions in that all the procedurn) information for the
meler and filter sel is applicable to the Annlyzer., The two units are
conneeled togelther through the six pin connector, and sre locked
together with the seporate thumb serew provided. The rules of hold-
ing the unit away from the bady, or on a lripod, are the same as for
the 215 Sound Level Meter,

OPERATING PROCEDURE

1. Switch the 215 Sound Level Metey ta the BAT pasition and
check fo see Lhat the meler needle defleets into the green area, 11 the
necdle doees not reach the green nrea, replace bhatteries,

2, Check the operation of the annlyzer as outlined on Page 18,

3. Sel the dB RANGE selector and FAST-SLOW switch on the
215 as appropriate for the noise being mensured,

4. 8et the WEIGHTING switch on the 215 to EXT (external).
This swileh position, and only this position, electrically engagoes the
OB-45 Filter,

5. I you wish to determine all frequency bands of noise pres.
ent, starl with the OB-45 FREQUENCY sclector at 31 Hz.

6. Turn the 215 to ON and you will be reading neise in the 31

Hz band only. Adjust dB RANGE selector on the 215 to obiain the
best seale reading an the meter and then record the rending,.

7. Repeal step 6 for each of the [requency bands to 8 KHaz,
These readings can be plotled on o chart of dB vs. cenlerband fre-
queney,

8. Il you wish lo know overall noise unweighted, sot the
weighting switeh to LIN (linear), You will then he reading all-pass
flat response which is the noise sum of all the bands measured,
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9. Turn the 215 switch to OFF when you have finished,
NOTE
Under certain cireumstances it is possible to overload the
internal amplifier and cause a slight. ervor in some readings, A
small ervor (in most cases negligihle) can be developed only
when the overall linear response noise lovel exceeds 126 dB
RMS, and you are trying Lo read octave hand levels on the 70
dB range position or lower. Noise above 126 dB will be
clipped at that level whien you use Lthe 70 di3 mnge position
or lower, This clipping action causes squaring of the wave
peaks and introduces small amounts of harmonie requencices
which aetually may not be present, ‘The amount of crror at
worsk case is less than 1% ol the overall noise, and thus for
mast applicalions is not a coneern. In a similar maner over-
all noise above 136 dB will be clipped when reading ocluve
bands on the 80 dB range or lower,

OPERATIONAL CHECK

The 215 meter should he calibraied nlone using the Quest
CA-12 Calibrator as oullined on Page 10, With the 215 calibrated,
connect it Lo the OB-45, and lock them Ltogether with the thumb
serew provided, The 215 meter was designed so that the ealibration
serew s not nceessible when the meter is attached Lo the OB-15: the
meler therefore can not he adjusied when it is attached to the OB-45.
The OB-45 has o fixed input to output voltage ratio of one and there-
fore hos no external adjustments. Check the operation of the 215-45
Analyzer ns lollows:

1. Set the 215 moter to the 100 dB range position, and the
OB-45 frequency band to 1000 Hz (1K)

2, Using the CA-12 Calibmtor (110 dB3 at 1000 Hz) insert the
microphone into the Calibrator and tum both units ON, With the
meler sel at A, B, C or LIN position, & full seale deflection (+10)
should be obtained.

3, Move the WEIGHTING sclector to EX'T to engage ihe
OB-45, The meter reading should still be almost +10 hut may he as
much as 0.5 dB lower than full seale because of the conlour of the
filter in the bandpass zone (see Figure 11).

4, Next move the FREQUENCY selector to 2 Kliz nnd then to
500 Hz. In both positions the meter reading should dropy 18 to 19
d B (see Figure 11),

5, Remove the calibrator, and the mnalyzer is ready to use.
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MODEL PH-35 PEAK-HOLD MODULE
and MODEL 215.35 PEAK-HOLD METER

GENERAL DESCRIPTION

The P'H-35 Peak-Hold Module is an attack.
ment Lo the 215 Sound Level Meter (hecoming
the Model 215-35 Peak-Hald Meter) for the mea-
surement of peak sound levels. It is connecled to
the 215 in the same manner s the OB-45 Octave
Buand Filter. The PH-3% has three modes of opera-
tion: FAST RESPONSE peak-hold, 1EC IM.
PULSE hold, or IMPAC'T pealk-hold, selectable by
u Lhree position switel. In the FAST response pos
sition, the meter will hold the highest rms reading
stinined by the sound level meter in the normal
IPAST response made, This mode is generally used
for applications such as vehicle psshy and aie-
craft [ly-over measurements, Inthe [KC IMPULSE
position, the meter will hold the maximum rms
lovel for any impulse with risetime as deflined hy

Figure 13, PH-35
Peak-Hold Moduls

the International Electrotechnical Commission JEC R-179A, In the
IMPACT position the meler measures and holds the true peak of any
sound presented to the mierophone, This mode is primarily for
OSHA tmpact limitation measurements (linear seale). The unit. fea-
Lures high resolution veadings with a 10dB over-range bhutton ena-
hling the operator to read levels 10dB ahave full scale,

SPECIFICATIONS

When used with the 216 Sound Level Meter, the peak-hold
meter meets all requirements of ANSI 8141971 type 2. Ranpge
selection and controls are sed by the 215 Sound Level Meter.,

Input Voltage: 0 to = Gv peak Mrom 215 Sound Level Metor,
Peak-Ilold Range: 30 to 146dB s selected by the 215 Sound

Level Moter,
Modes: 1) FAST vesponse maximum hold
2y 1EC IMPULSE hold
3) IMPACT (peak) hold

Rise Time: #*FAST Response Mode: 125 milliseconds
IKC INMPULSE Moede: 35 millisecands
OSHA IMPACT Mode:  less than 50 g seconds

Hold-Decay Rate: less than .01d B/fsecand (all mades)

Pawer Source: Ohtains * v fram batleries located in 2156 meter
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Size: 2.1/2 x 3-1/2 x 2-1/8 inches with extended back caver to
8 inches.

Weighi: 10 ounces

Construetion:  Solid state integrated civeuitry in rugged alum-
inum housing,

*#Ihe FAST response of the 215 meter meets the requirements
for type 2 meters in ANSI 851,4-1871. The M-35 electronic FAST
response meels the more stringent response requirement for type 1
msteiments and the IEC R-179A for precision meters, The PIH-35
actually has a slightly faster vesponse than the 215 meter movement.,

CONTROLS

FAST-IEC IMP-IMPACT Mode Switeh ~ A 3-position slide
swilch to select Lhe response made Lo be held: fast respanse rims peak,
IEC impulse rms peak, or OSHA type impact (absolute peak),

RESET Switch — A momentary push bhutlon swileh located
next to the Mede swileh, Depressing the button will discharge (he
hold circuit and cause the meter reading to drop to the nmbient level,

+10dB Switeh — A momentary push hutton switch locnted on
the side of the instrument, Depressing the switch extends the range
of the instrument by 10dB, This allows Lthe aperator Lo read levels up
to 10dB heyond the full scale range selected on the 215 for events
which result in a greater than [ull scale meter rending,

External Connector — A six-pin connector provides cleetrical
interfnee with the 215 Sound Level Meter, The pins of this conneetar
are identified in the following dingram:

{9 valt inpun) V+ l I V- (8 valt input)
Camman I l Signal Input
NE i | NC

S

\ Facu of PH-35

Figure 14. External Connecctor Pins
PRINCIPLES OF OPERAPION

The PH-35 Peak-IHold Madule is designed {o
allow aceuraie mensurement of impulsive noise
and impacts (peaks) as well as to hold a fast
response reading on the Sound Level Meter Lo
give an opervator more time to read noise levels "
for such oceurrences as vehicle poss-by and air- Figure 16,
eraft fly-over, 21535 Paak-Hold Mater
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The block dingram of the '-35 is shown below. The PH-35
consists of w1 absolute value deteclor to allow readings for peaks
of cither polarily, a square law deteetor wilh varying time con-
stant. for iImpulse or fast response readings, i hold circuit with ro-
set, and o 10dB sensitivity change to incrense the dynamie pange,

Fram 215

G-pin
Connector

INPFUT | O NC+0 O NC

L Ahsolure IMPACT Hald
Valua - —_—)  —— ¢
Deluctor L \reurt
. 0
Stjuant-Law 1EC MR & 1_
Dateciar - O
‘ i Resut l-
|_“l FAGT +10dn

Figure 16, Block-Diagram PH-35 Poak-Hold Module
OPERATING PROCEDURE FOR 21535 PEAK-IIOLD NMETER

Read the instruetions for the 215 along with the first part of
PH-35 instructions hefore proceeding,

1, Connect the PI-35 to the 215, Lock the unils together
using the knurled thumb screw provided,

2, Setthe dB RANGE selector nand WEIGHTING switch on the

-

215 lor the measurement to be made, {Do Not Sel. On EX'T Position.)

3. Set the three-position slide switch to select the mode of
operation: FAST hold, |RC IMPULSE or IMPACT {peal) hold,

4. Switch the 215 to the BAT paosition and cheek 1o see that
the meter needle deflects into the green area. IT {the needle daes not
reach the green area, replace the batteries in the 215. Move the
switch 10 ON,

5. Check the PH-35 meter dinl, If the meter needle is not uf
or near Lhe left hand rest position, press the reset button unti] the
needle is in this position,

NOTE
Caution is ndvised when taking measturements with the PH-18,
Any noise at the microphone will be read and rednined,
Brushing against the micrephone or humping the case may
cause the metler o “peg’; the meter must then be reset
belare a measurement can e made, Switching conlrols or
range ¢an itlso *peg” the meter,




G. Hold the 215-35 Peak-Hoid Meter (215 plus PH-35) in the
same way as the 215 when making measurements. (See inslructions
for 215 Sound Level Metet,)

7. Afler making a measurement, record the result and depross
the resel hution to prepare for the next measurement. I the impul-
sive sound has enused the meler to go heyond full seale, press the
+10dB butlon on the side aof the instrument and take the reading
again, ndding 108dB to the indicated veading,

NOTE
When using the peak-hold module, set the weighting sel-
cetor on the 215 o “A™ seale or “LIN", depending on
the measurement heing made. Usually “A™ seale is used
for FAST peak-hold, while LIN response is used for
O8HA IMPACT. The peak-hold will not function on the
EXT, position,

CALIBRATION

The PH-35 is calibrated at the factory and with proper care
should rvetain its accuracy, It is recommended, however, as with all
solnd mensuring instrumants, that Lhe calibration be checked period-
ically with a sound calibrator, Procecd as [ollows:

1. Check the calibration on the 215 Sound Level Meter as
outlined in the 215 instructions, with the weighting selector set
properly for the measurement to he made,

2, Attach the PH-35 to the 215, If you are using the CA-12,

110dB Calibrator, sel the dB RANGE switch on the 215 10 100dRB
wel the ON-OFF-BAT switch to ON,

3. Set mode switeh on PH-35 Lo either IPAST or IEC (Not
IMPACTY) Depress and hold the RESET hutton, Insert the micro-
phonie into the calibrator coupler ps in the 215 ealibration procedure,
The reading on the PH-35 should he Tull scale (110dB) as on the 2185,

NOTE
If the mode switeh is set to the IMPACT position, the
meter will read 3dB higher than the FAST or IEC mode
heeause the absolute peak level is belng read rather than
the rms value,

4. If there is some variation in the readings, insert the small
screwdriver in the hole on the right side of the PI1-35 module helow
the +10dB button, and slowly udjust the slotted pot until Lhe PH-35
reading is the spme as the 215 reading,

5, The 215-35 is now calihrated and ready for use,
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ACCESSORIES

MODEL CA-12 SOUND LEVEL CALIBRATOR

DESCRIPTION

The Quest CA-12 Sound Level Calibrator
& 0 sell-contained unit that quickly and pre-
cisely verifies the accuracy of microphones
and sound measuring instruments, The Cali-
heator generales o reference sound level at
preeisely 110 dB ancd 1000 He,

The unit is hattery operated and there-
fore fully partable, The CA-12 is primarily o
field instrument for on-lhe-spot  accuracy
checks of sound level meters, noise dosimeters
and other mierophone instruments.

The CA-12 consists of a stable 1000 1z
oscillalor, amplifier stoge, magnetic acoustic

Figure 17,

transducey, and a coupler Lhat accepts the standard 1-1/8 inch diam-
oter microphone, A sepavale adaptor is also provided to accomodate
a 15/16 (one inch) diameter microphone. Other adaptors to accom-

madate smaller microphones cun alsa be used.

The Calibrator employs solid state integrated direnitry that pro-
vides aceurnte and stable performance, The block dingram (Figure 18)
shows the basic operaling sections of the unit, Regulation against
battery drain is inherently provided in the clectronics.

.| Temp,
+9V£‘-_"’ Ostil { oo e,
i
N —
cBhi::"{ Tronsducor

Air Space

Coupler Tost
Microphone

Figure 18, CA-12 Calibrator Bleck Diagram



SPECIFICATIONS
Avoustic Output
Frequeney: 1000 He = 3%,

Sound Pressure Level: 110 dB reference 20pN/m2.

Aceurney: + 0,5 di3 (23°C, 760 mm Hg),
Temperature Range: (O to 50°C operating, -0 ta +65°C stor-
age (batleries removed ),

Temperature Coefficient: 0 1o 0.01 dB/°C.

Altitude Effeets: Approximately 0.1 dB decreuse for each 2000
feet mcrease in altitude from sea Jevel to 212,000 feet elevalion, or
comparable atmospherie pressure change (approximately overy 50
mim of g decrease).

General

Power Source: Two 9V transistar batteries NEIXA 1604,
Burgess 2UG or equivaient. Baltery life approximately 100 hours,

Operating Temperature: 0° to 50°C,
Construction: Rugged aluminum housing,
Case Size: d inches by 2-3/8 inches diameter,

Weight: 13 oz. including baiterics.

OPERATION

The CA-12 Calibvator is designed Lo cheek the aceuracy of
may types of sound instruments, nhot only Quest manulietured
equipment, Quest instruments conmmonly use the standard 1.1/8-inch
diameter ceramic microphane which fits directly into the ealibruior
conpler cavity. IFor olher micraphones with smaller dinmeters, an
adaptor must be used, The next most commaon size microphone is
the 1-inch (actually 15/16 inch), When testing an instrument with a
1-inch microphione, the adaptor ring (furnished) must fist be insert-
ed in the coupler, This keeps it close tolemnee fit wround the micro-
phone head. Be sure the microphone fits down inside {he adaplor
and rests on the Jower rim. This rim supports the microphone and
forms the necessary inner seal.

OPERATING PROCEDURE
NOTE

For calibration specifically of the Quest mode! 215 or 2151
Sound Level Meter, see page 12 of this manual,
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1. Set Calibrator ON-OFF swilch 1o ON, A 1000 Hz tone
should be heard,

2, Check hattery indicating meter o be sure neodle enters into
the green “‘goad battery™ aren, 1T needle stays in red area, replace
batterics,

3. (Skip this step if the microphone to e measured is 1-1/8
inch diameler,) Inserl the proper sized microphone adaptor, inner
rim down, into the calibrator coupler cavily,

4. Carefully insert the microphone into the calibrator coupler.
Be sure microphone is down inside the coupler resting flush on the
lower coupler rim. Il the Model 2156R Sound Level Meler is used
with a microphone extension cable, then calibration is performed
with the microphone mounted on {he extension cahle.

CAUTION
Ruapid insertion or withdrawal of the microphone may dam-

age the microphone or the transducer in the coupler hecause
ol the rapid change in pressure on the dinphragms.

5, Proceed to verify the instrument accurncy by comparing the
110 dB cutput level of the calibrator to the instrument reading, Note
the correetion in calibrator output due to ultitude effects given he-
low, Adjust the sound level meter sensitivity as necessary.

G. When calibration has been made, carefully remove the miera-
phone and turn calibrutor to OFF,

BATTERY REPLACEMENT

To replace halteries, romove Lwo serews from face pluie on
bottam of calibrator. Stide off face plale and outer shell Lo expose
batieries,

ALTTIUDE EFFECT'S
Most calibreators including the CA-12 are affected by allitude,
The transducer dinphram wilhin the calibrator ereates the sound as it

vibrates ngainst the air, When dhe air is thinner (ot higher elevations)
a lower sound level is produced,

The CA-12 is calibruted to produce 110 dB at sea level, When
the unit is operaled above sen level a dlightly lower sound level is
emitted depending on altitude, For each 2000 leet of clevalion above
sea level the CA-12 produces 0.1 dB less than the 110 dB rating, As
an example, the calibrator will only emil 109.7 dB at the ¢ity of Den-
ver (6000 [eel elevation). Therefore, a sound level meter should he
set ot 109,7 dB, not at. the rated 110 dB3.
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CA-12 CALIBRATION

Tho CA-12 Culibrator was precisely calibrated in the Quest
lahoratory with speeinl acoustical inslrupientation traceable to the
U.8, Bureau of Standards, The CA-12 is vory steble, Dut since it is
used to ealibrate other equipment, it should be periodienlly checked
with luboratory standnrds. I is recommended that the Calibrator he
returned to the fnctory at least onee each year for recalibration, or
whenever there is a guestion abaut its seeurney,

MODEL RA-100MV RECORDER ADAPTOR
{for DC Input Chart Recorders)

The Model RA-100MV Recordor
Adaptor converts the AC output clec-
trical signal from the Quest 211A,
211F8 or 215 Sound Leve] Moeters to
a DC signal for chart recording pur-
poses. With this adaptor medule the
sound level metors cun be used with
100 millivolt high impedance input
DC recorders for such purposes as
short or long term indusirial noise
monitoring, scientific analysis or vehicle noise level monitoring,
RA-100MY Specifications

Input voltage: 0-1.8V RMS AC from Quest 211A, 2118, or
215 Sound Level Muoters, .

Output vollage; 100 millivolts DC, adjustable,

Responsa: Slow

Runge: Approximately 256 dB

Tracking lincatity: near logs tracks same as Sound Level Melor
suale,

Power Source: Nane, passive module

Size: 2 x 1-1/8 diw. inches

O——P oA Ay
Input 12K Output
1K
1K
-0

1.5K
1004f {

Figure 20. Mode! RA-100MV Schematic Diagram

Figura 19,
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Using the RA-LOOMV Adaptor

Insert RA-100MV aduaptor directly into the AC outpul jack of
the Quest 2214, 211F8 or 215 Sound Level Meter. A separate out.
put plug and eable is furnished, hut a longer ealie muey be installed
by user il desired, Use Lwisted pair cable, For long runs in excess of
10 feet use co-axinl cable. Attach cable to the DC recorder input.
Switeh units on and calibrate the system using a known noise source
or an neoustic calibrator such as the Quest CA-12 or, preferably the
CA-10 or CA-11. The CA-10 and CA-11 have 8 selectable sound
levels from 85 to 115 dB, and a calibration Lrace can thus he ob-
tained at § B incremuoents across the entire chart.,

Figure 21,

Assuming you are using a CA-10 Calibeator insert the micro-
phone of the Sound Level Meter into ihe ealiliator. Setl the range
switeh on the meter to 100 dBA and set the CA-10 to 110 dB
posilion, Chart recorder should dellect to full seale rending, IT L does
not, adjust RA-100MV recorder adaptor with small screwdriver Lo
obiain exaetly full scale defiection on the ehart. Next switeh the
CA-10 to 105 dB. The trace should move down to almost 1/2 senle
{.54). WaiL a few scconds to record and then switeh CAQQ to 100
dB, Repent for the 93, 90, and 85 dB3 pasitions, The resulting calibra-
tion trace should look approximately as that shown in Figure 22
with tracing displacement as noted,

YOU CAN NOW SET ANY RANGE POSITION DESIRED ON
THE SOUND LEVEL METER NOTING THAT FULL SCALE DE-
FLECTION ON THE CHART WILL BE WHATEVER FULL SCALE
DEFLECTION IS ON THE METER.
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Figure 22, Calibration Trace from Sound Leval Meter
with Full Scale Deflaction on 100 dB Range Position

I you are calibrating with the CA-12 Field Calibrator simply
use the 100 dB range position on the sound level meter, This will
proaduce ull scale reading on the meter, and should also produce full
scale deflection an the chart recorder, When the chart recorder rends
full seale your calibration truce is now as shown in the diageam
abave,

Il you are using the Quest 211A Sound Level Meter, you will e
recording dBA slow. 1T you are using the 211FS or 215 melers you
will be recording dBA, dBC slow, or whadever weighting is selected,

Recommended 100 millivoll Chart Recorders for use with the
RA-100MV adaplor are us follows:

Rustrac sevies 400, Gulton Indusiries

Esterline-Angus series 601 or “miniservo™ MS401

MFE Corp series M-12

and many others

Supgested chart speed for most applications is approxinulely
1/2 inch per minute,

MODEL WS-3 WINDSCREEN

Refer to Page 8 for instructions on using
the windscreen with the 215 Sound Level
Meoter.




MODEL TP-1 TRIPOD

The TP-1 is an extendable tripod with o maximum height of 56
inches from the floor. The closed length is 21 inches, ‘The wipod is
intended for use with any of the sound jevel meters Models 211,
211FS, or 215, und with the 215-16 Oclave Band Analyzer as a
whole unit.

Figure 24,

MODEL EC-9A EARPHONE COUPLER

The EC-9A is a Gee enrphone coupler used lor nudiometer cali-
hration. Il is similar to the NBS type 9A Coupler, The EC-9A lils
Quest sound lovel meters (1,125 inch diameter mierophones), and
mates with standoard carphone with MXA1/AR cushions, Actual
volume is 5,64 em3 including the volume added by microphone.

Figure 25.

EC-9A Couplar (on right)
Shown with W-450 Weight

The Audiometric Calibeation Stand pro-
vides support for the 215.45 Octave Band
Analyzer when used for nudiometer ealibea-
tion. Figure 26 shows the analyzer mounted
in tho stand, The Stand will accommadate the
standard egrphones as well as carphones built
into earmuffs such as Amplivox Audiocups
md  Auraldomes without removing the ear-
phone from the muff,




QUEST SERVICE AND WARRANTY POLICY

SERVICE POLICY

The Quest product you have purchased is one of the finest per-
forming pieces of Sound Measurement Equipment availuble. It is
backed by our full one year warranty which secks complete eustamer
satisfaction, This is your assurance that you ean expect prompt cour-
teous service for your equipment from the entire Quest service or-
ganization,

Should your Quest eguipment need service, send it prepaid nnd
properly packed in the original shipping curton directly to Quest Elec-
tronics, Division of La Belle Industries, 510 8. Worthington, Ocon-
omowoe, Wisconsin 53066. Plense include a written explanation of
the problem and indicate the serinl number of your Quest instrument.
Place this information in un envelope and attach it to the instrument.

Repair or replacement work done under warranty will be per-
formed free of charge, and the instrument will be retumed to you
prepald. Your copy or a photocopy of the Quest Registration Card
will serve as proof of warranty should the factory reguire this in-
farmation,

If for any reason you should find it necessary Lo contact the [ne-
tory regarding service or shipping dumage, plense direct your calls or
letters to the attention of the Service Mannger, Quest Electronivs,
414/667-9167, Office hours are from 8 AM to 5 PM Monday throuph
Fridny.

Q,M,@w& - Bgala.
(‘%aﬂyﬁ

30

e



WARRANTY POLICY

Quest Electronics warrants this unit to be free from defects in
materinls and workmunship under normal condilions of use and ser-
vice, Should this unit prove to be defoctive within one (1) year afier
delivery to the original purchaser, we will repluce or repair this unit
free of eharge excluding BATTERIES,

This protection is exclusively yours as the original purchaser but
does not cover equipment subjected to misuse, negligence, sccident or
which s been repaived or altered outside of the factory Service De-
pariment.

To properly register your unil with the faclory, completely fill
out both portions ol the two (2) part Registration Card and mail the
seif-addressed card to the factory within fifteen (15) duys of the date
of purchase, Be sure to retain the Customer's Copy for your own rece
ords. Warranty repair service is available divectly from the factory.

This warranty stales our total abligntion and liabilities in place
of all other warranties expressed or implied by other persons. We ex-
pressly deny any power or authority on the part of any person to in-
cur or assume for us any other liability in connection with the use of
any Quest manufactured equipment, Our Warranty does not include
any linbility or obligation directly or indirectly resulting from the de-
fective unit ar any associnted delays.

SERVICES NOT COVERED BY WARRANTY

The Quest fuclory will continue to provide the normal services
of repair and recalibration of any Quest equipment out of warranty.
Any of the ahove services required during the warranty period hul
not associated with defective materials or workmanship, will be per-
formed ot the prevailing rates for parts and labor,
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