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Indication at the calibration check frequency

Measure and adjust sound level meter using the supplied calibrator. (clause 10 + 22.m)
Expected Measured  Uncertainty
[dB SPL/ Hz] [dB SPL / Hz] [dB]

Calibration check frequency (supplied calibrator) 1000.00 1000.00 1.00
Initial indication (supplied calibrator) 93.35 93.39 0.22
Adjusted indication (supplied calibrator) 93.35 93.39 0.22

Acoustical signal tests of a frequency weighting, C weighting

Frequency weightings measured acoustically with a calibrated multi-frequency sound calibrator. Averaging time is 10 seconds, and the
result is the average of 2 measurements. {clause 12)

Mic.

Coupler . Body Accept-  Accept + _— .

Brassurs Le Crg;ezcétéon Infuanees Expected Measured Limit Limit Deviation  Uncertainty

[dB SPL] [dB] [dB] [BSPL] [dBSPL]  [dB] [dB] [dB] [dB]
1000Hz,
ot ey | o401 0.41 0.00 93.60 93.37 07 0.7 -0.23 0.30
1000Hz,
Ref. 94.01 0.41 0.00 9360 93.37 0.7 0.7 023 0.30
(2nd)
1000Hz,
Ref. 94,01 0.41 0.00 93.60 93.37 07 07 0.23 0.30
(Average)
(1125')89'*2 94.04 -0.03 0.00 9364 93.94 1.0 1.0 0.30 0.30
(122:&?9"'2 94.04 -0.03 0.00 93.64 93.94 1.0 10 0.30 0.30
125.89Hz
a0 -0.03 0.00 9364 93.94 1.0 1.0 0.30 0.30
(7$s4t)3'3Hz 93.71 5.02 0.00 85.46 85.86 25 15 0.40 0.55
(729:;'3"'2 93.71 5.02 0.00 85.46 85.86 25 15 0.40 0.55
7943.3Hz
(oo | 9374 5.02 0.00 85.46 85.86 25 15 0.40 0.55

Self-generated noise, Microphone installed

Self-generated noise measured with microphone submitted for periodic testing. Averaging time is 30 seconds. An anechoic chamber is
used to isolate environmental noise.

The level of self-generated noise is reported for information only and is not used to assess conformance to a requirement. (clause 11.1)
Max Measured  Uncertainty
[dB SPL] [dB SPL] [dB]
A weighted 21.10 18.44 0.50
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Self-generated noise, Electrical

Self-generated noise measured in most sensitive range, with electrical substitution for microphone, according to manufactures
specifications.

The level of self-generated noise is reported for information only and is not used to assess conformance to a requirement. (clause 11.2)

Max Measured  Uncertainty
[dB SPL] [dB SPL] [dB]
A weighted 19.90 16.75 0.30
C weighted 20.10 17.13 0.30
Z weighted 25.90 23.69 0.30

Electrical signal tests of frequency weightings, A weighting

Frequency response measured with electrical signal relative to level at 1 kHz in reference range. (clause 13)
Electrical and acoustical response and body influence corrections are adjusted with the respective correction values at the reference
frequency, in accordance with clause 13.6

Input Response Bod Corr. Accept - Accept + i ;

Leg\)/el Expected  Megsured Cgrr. Inﬂuer)(ce Measured LimFi)t LimF:t Bkl RcoiiRg

[@BV] [dBSPL] [dBSPL]  [dB] [@B] [dBSPL] [dB]  [dB] [dB] [dB]
;Oe%o"'z- -27.56 95.00 95.00 0.00 0.00 95.00 05 05 0.00 0.12
63.006Hz  -1.36 95.00 95.54 -0.48 0.00 95.06 1.0 1.0 0.06 0.12
125.80Hz  -11.46 95.00 95.49 -0.47 0.00 95.02 1.0 1.0 0.02 0.12
251.19Hz  -18.96 95.00 95.42 -0.44 0.00 94.98 1.0 1.0 -0.02 0.12
501.19Hz  -24.36 95.00 95.30 033 0.00 94.97 1.0 1.0 -0.03 0.12
1995.3Hz  -28.76 95.00 94.53 0.47 0.00 95.00 1.0 1.0 0.00 0.12
3081.1Hz  -28.56 95.00 94.61 0.37 0.00 94.98 1.0 1.0 -0.02 0.12
79433Hz  -26.46 95.00 94.29 071 0.00 95.00 25 15 0.00 0.12

15849Hz  -20.96 95.00 100.83 -5.84 0.00 94.99 -16.0 25 -0.01 0.12
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Electrical signal tests of frequency weightings, C weighting

Frequency response measured with electrical signal relative to level at 1 kHz in reference range. (clause 13) °
Electrical and acoustical response and body influence corrections are adjusted with the respective correction values at the reference
frequency, in accordance with clause 13.6

Input Response Bod Corr. Accept - Accept + - :

LeF\,/el Copescted. Memmamed] Cgrr. Influer‘:ce Measured Limri,t Limﬁt Deviafion Lnearfainty

[dBV] [dB SPL] [dB SPL] [dB] [dB] [dB SPL] [dB] [dB] [dB] [dB]
;%‘f’_"”z' -27.56 95.00 95.00 0.00 0.00 95.00 05 0.5 0.00 0.12
63.096Hz -26.76 95.00 95.50 -0.48 0.00 95.02 -1.0 1.0 0.02 0.12
125.89Hz -27.36 95.00 95.52 -0.47 0.00 95.05 -1.0 1.0 0.05 0.12
251.19Hz  -27.56 95.00 95.45 -0.44 0.00 95.01 -1.0 1.0 0.01 0.12
501.19Hz -27.56 95.00 95.37 -0.33 0.00 95.04 -1.0 1.0 0.04 0.12
1995.3Hz  -27.36 95.00 94,57 0.47 0.00 95.04 -1.0 1.0 0.04 0.12
3981.1Hz -26.76 95.00 94.62 0.37 0.00 94.99 -1.0 1.0 -0.01 0.12
7943.3Hz  -24.56 95.00 94.29 0.71 0.00 95.00 -25 15 0.00 0.12
15840Hz  -19.06 95.00 100.80 -5.84 0.00 94.96 -16.0 25 -0.04 0.12

Electrical signal tests of frequency weightings, Z weighting

Frequency response measured with electrical signal relative to level at 1 kHz in reference range. (clause 13)
Electrical and acoustical response and body influence corrections are adjusted with the respective correction values at the reference
frequency, in accordance with clause 13.6

Input Response Bod Corr. Accept- Accept + - .

Le?/el Expected Measured Crc)>rr. Inﬂuer¥ce Measured LimFi)t Lim%t Deviatiory Uneartalnty

[@BV] [dBSPL] [dBSPL]  [dB] [dB] [dBSPL  [dB] [dB] [dB] [dB]
;‘;‘2’0”2' -27.56 95.00 95.00 0.00 0.00 95.00 05 0.5 0.00 0.12
63096Hz  -27.56 95.00 95.52 -0.48 0.00 95.04 1.0 10 0.04 0.12
125.89Hz -27.56 95.00 95.49 -0.47 0.00 95.02 1.0 1.0 0.02 0.12
25119Hz  -27.56 95.00 95.45 -0.44 0.00 95.01 1.0 1.0 0.01 0.12
501.19Hz -27.56 95.00 95.33 -0.33 0.00 95.00 1.0 1.0 -0.00 0.12
1995.3Hz  -27.56 95.00 94.54 0.47 0.00 95.01 10 1.0 0.01 0.12
3981.1Hz  -27.56 95.00 94,64 0.37 0.00 96.01 1.0 1.0 0.01 0.12
79433Hz  -27.56 95.00 94.30 0.71 0.00 95.01 25 15 0.01 0.12

15849Hz  -27.56 95.00 100.86 -5.84 0.00 95.02 -16.0 25 0.02 0.12



CERTIFICATE OF CALIBRATION
Certificate No: CAS-623042-R0T7J5-101 Page 7 of 11

Frequency and time weightings at 1 kHz

Frequency and time weighting measured at 1 kHz with electrical signal in reference range. Measured relative to A-weighted and Fast
response. (clause 14)

Expected Measured Accept - Limit Ac&renr?: + Deviation  Uncertainty

[dB SPL] [dB SPL] [dB] [dB] [dB] [dB]
LAF, Ref. 94.00 94.00 -0.5 0.5 0.00 0.12
LCF 94.00 94.00 0.2 0.2 0.00 0.12
LZF 94.00 94.01 -0.2 0.2 0.01 0.12
LAS 94.00 93.94 -0.1 0.1 -0.06 0.12
LAeq 94.00 94.00 -0.1 0.1 0.00 0.12

Long-term stability, Reference

Long-term stability over 25 to 35 minutes, with steady 1kHz signal at reference level. (clause 15)
Adjusting to reference level indication.

Measured Accept - Limit Acﬁ?npi: * Deviation Timestamp  Uncertainty
[dB SPL] [dB] [dB] [dB] [dB]
2023-03-
Reference 94.00 -0.5 0.5 0.00 29 07:29:33 0.10

Level linearity on the reference level range, Upper

Level linearity in reference range, measured at 8 kHz until overload. (clause 16}

Expected Measured Accept - Limit Acﬁfg: * Deviation  Uncertainty

[dB SPL] [dB SPL] [dB] [dB] [dB] [dB]
94 dB 94.00 94.00 -0.2 0.2 0.00 0.13
99d8 99.00 99.00 -0.8 0.8 0.00 0.13
104 dB 104.00 104.00 -0.8 0.8 0.00 0.13
109 dB 109.00 109.00 -0.8 0.8 0.00 0.13
114 dB 114.00 114.01 -0.8 0.8 0.01 0.13
119dB 119.00 119.02 -0.8 0.8 0.02 0.13
124 dB 124.00 124.02 -0.8 0.8 0.02 0.13
129 dB 129.00 129.02 -0.8 0.8 0.02 0.13
134 dB 134.00 134.02 -0.8 0.8 0.02 0.13
135dB 135.00 135.02 -0.8 0.8 0.02 0.13
136 dB 136.00 136.02 -0.8 0.8 0.02 0.13
137 dB 137.00 137.02 -0.8 0.8 0.02 0.13

138 dB 138.00 138.01 -0.8 0.8 0.01 0.13
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Level linearity on the reference level range, Lower

Level linearity in reference range, measured at 8 kHz down to lower limit, or until underrange. (clause 16)

Expected Measured Accept - Limit Aclj(::i: * Deviation Uncertainty

[dB SPL] [dB SPL] [dB] [dB] [dB] [dB]
94 dB 94.00 94.00 0.2 0.2 0.00 0.13
89dB 89.00 89.00 -0.8 0.8 0.00 0.13
84 dB 84.00 83.99 -0.8 0.8 -0.01 0.13
79dB 79.00 78.99 -0.8 0.8 -0.01 0.13
74 dB 74.00 73.99 -0.8 0.8 -0.01 0.13
69 dB 69.00 68.99 -0.8 0.8 -0.01 0.13
64 dB 64.00 63.99 -0.8 0.8 -0.01 0.13
59 dB 59.00 58.99 -0.8 08 -0.01 0.13
54 dB 54.00 54.00 -0.8 0.8 0.00 0.13
49dB 49.00 49.01 -0.8 0.8 0.01 0.13
44 dB 44.00 44.03 -0.8 0.8 0.03 0.13
39dB 39.00 39.10 -0.8 0.8 0.10 0.24
37dB 37.00 37.16 -0.8 0.8 0.16 0.24
36 dB 36.00 36.22 -0.8 0.8 0.22 0.24
35dB 35.00 35.27 -0.8 0.8 0.27 0.24
34dB 34.00 34.30 -0.8 0.8 0.30 0.24
33dB 33.00 33.37 -0.8 0.8 0.37 0.24
32dB 32.00 32.45 -0.8 0.8 0.45 0.24
31dB 31.00 31.57 -0.8 0.8 0.57 0.24
30dB 30.00 30.68 -0.8 0.8 0.68 0.24

Toneburst response, Time-weighting Fast

Response to 4 kHz toneburst measured in reference range, relative to continuous signal. (clause 18}

Expected Measured Accept - Limit Acﬁﬁﬁ: * Deviation Uncertainty
[dB SPL] [dB SPL] [dB] [dB] [dB] [dB]
Continuous, Ref. 137.00 137.01 -0.5 0.5 0.01 0.12
200 ms Burst 136.01 136.01 -0.5 0.5 0.00 0.12
2 ms Burst 119.01 118.93 -1.5 1.0 -0.08 0.12
0.25 ms Burst 110.01 109.84 -3.0 1.0 -0.17 0.12

Toneburst response, Time-weighting Slow

Response to 4 kHz toneburst measured in reference range, relative to continuous signal. (clause 18)

Expected Measured Accept - Limit AC&;‘?{ * Deviation Uncertainty

[dB SPL] [dB SPL] [dB] [dB] [dB] [dB]
Continuous, Ref. 137.00 137.03 -0.5 0.5 0.03 0.12
200 ms Burst 129.63 129.64 -0.5 0.5 0.01 0.12

2 ms Burst 110.03 110.03 -3.0 1.0 0.00 -0.12
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Toneburst response, Leq

Response to 4 kHz toneburst measured in reference range, relative to continuous signal. (clause 18)

Expected Measured Accept - Limit Acfiﬁ]pi,: § Deviation Uncertainty
[dB SPL] [dB SPL] [dB] [dB] [dB] [dB]
Continuous, Raf. 137.00 137.00 -0.5 0.5 0.00 0.12
200 ms Burst 120.00 119.99 0.5 05 -0.01 0.12
2 ms Burst 100.00 99.96 -1.5 1.0 -0.04 0.12
0.25 ms Burst 91.00 90.83 -3.0 1.0 -0.17 0.12

C-weighted peak sound level, 8 kHz

Peak-response to a 8 kHz single-cycle sine measured in least-sensitive range, relative to continuous signal. (clause 19)

Expected Measured Accept - Limit Acfi?nﬁ: s Deviation Uncertainty

[dB SPL] {dB SPL] [dB] [dB] [dB] [dB]
Continuous, Ref. 132.00 132.00 -0.5 0.5 0.00 0.09
Single Sine 135.40 136.17 2.0 20 0.77 0.20

C-weighted peak sound level, 500 Hz

Peak-response to a 500 Hz half-cycle sine measured in least-sensitive range, relative to continuous signal. (clause 19)

Expected Measured Accept - Limit Acﬁfnpi: * Deviation  Uncertainty

[dB SPL] [dB SPL] [dB] [dB] [dB] [dB]
Continuous, Ref. 135.00 135.00 -0.5 0.5 0.00 0.09
Half-sine, Positive 137.40 137.11 -1.0 1.0 -0.29 0.12
Half-sine, Negative 137.40 137.10 -1.0 1.0 -0.30 0.12

Overload indication

Overload indication in the least sensitive range determined with a 4 kHz positive/negative half-cycle signal. (clause 20)

miiflﬂf\? ef Accept - Limit Achirenpi: * Deviation Uncertainty
[dB SPL] [dB] [dB] [dB] [dB]
Continuous 140.00 -0.5 0.5 0.00 0.20
Half-sine, Positive 140.90 -10.0 10.0 0.90 0.20
Half-sine, Negative 140.60 -10.0 10.0 0.60 0.20

Difference 140.60 -1.5 1.6 -0.30 0.24
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Long-term stability, 1. relative

Long-term stability over 25 to 35 minutes, with steady 1kHz signal at reference level. (clause 15)
Relative to prior adjustment to reference level indication.

Measured Accept - Limit Acﬁrenﬂ,: * Deviation  Timestamp Uncertainty
[dBM?nF]"—’ [dB/Min]  [dB/Min]  [dB/Min] [dB]
2023-03-
Measurement 94.00 -0.1 0.1 0.00 29 07:57:56 0.10
Time passed 28.23 0.0 35.0 28.23 0.00

High-level stability

High-level stability over 5 minutes, with steady 1kHz signal, 1dB below upper boundary. (clause 21)

Measured Accept - Limit Ac&ﬁqpi: * Deviation Uncertainty

[dB SPL] [dB] [dB] [dB] [dB]
High-level, Ref. 139.00 -0.5 0.5 0.00 0.10
High-level, after 5min 139.00 -0.1 0.1 0.00 0.10

Long-term stability, 2. relative

Long-term stability over 25 to 35 minutes, with steady 1kHz signal at reference level. (clause 15)
Relative to prior adjustment to reference level indication.

Measured Accept - Limit Acljﬁ‘pi: * Deviation  Timestamp Uncertainty

[diﬂﬁgu [dB/Min]  [dB/Min]  [dB/Min] [dB]
Wait 35.14 25.0 120.0 35.14 0.00
Measurement  94.00 0.1 0.1 0.00 ol 0.10

Environmental conditions, Following calibration

Actual environmental conditions following calibration. (clause 7)

Expected Accept - Limit Acl?ept+ Measured
imit
[Deg / kPa/
%RH]
Air temperature 23.00 -3.00 3.00 23.00
Air pressure 101.30 -21.30 3.70 98.34

Relative humidity 50.00 -25.00 20.00 36.00
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CERTIFICATE OF CALIBRATION No.: CAS-623042-R0T7J5-401 Page 1 of 2
CALIBRATION OF:
Calibrator: Briiel & Kjar Type 4231 Serial No.: 3020948
IEC Class: 1
CUSTOMER:

Yockell Associés Inc.

201-255, Avenue Saint-Sacrement
Québec, QC GIN 3X9

Canada

CALIBRATION CONDITIONS:

Environment conditions: Air temperature: 24.1 °C
Air pressure: 98.388 kPa
Relative Humidity: 38.8 %RH
SPECIFICATIONS:

This document certifies that the acoustic calibrator as listed under "Type" has been calibrated and unless otherwise indicated under "Final Data",
meets acceptance criteria as prescribed by the referenced Procedure. Statements of compliance, where applicable, are based on calibration results
falling within specified criteria with no reduction by the uncertainty of the measurements. The calibration of the listed transducer was
accomplished using a test system which conforms to the requirements of ISO/IEC 17025, ANSI/NCSL Z540-1, and guidelines of ISO 10012-1.
For "as received" and "final" data, see the attached page(s). Items marked with one asterisk (*) are not covered by the scope of the current A2LA
accreditation. This Certificate and attached data pages shall not be reproduced, except in full, without written approval of the Hottinger Briiel &
Kjer Inc. Calibration Laboratory-Duluth, GA. Results relate only to the items tested. The transducer has been calibrated using Measurement
Standards with values traceable to the National Institute of Standards and Technology, National Measurement Institutes or derived from natural
physical constants. The acoustic calibrator has been calibrated in accordance with the requirements as specified in IEC60942.

PROCEDURE:

The measurements have been performed with the assistance of Hottinger Briiel & Kjer Inc. acoustic calibrator calibration
application

Software version 2.3.4 Type 7794 using calibration procedure4231 Complete

RESULTS:
"As Received" Data: Within Acceptance Criteria D "As Received" Data: Outside Acceptance Criteria
"Final" Data : Within Acceptance Criteria D "Final" Data : Outside Acceptance Criteria

The reported expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor k= 2, providing a level of confidence of
approximately 95%. The uncertainty evaluation has been carried out in accordance with EA-4/02from elements originating from the standards,
calibration method, effect of environmental conditions and any short time contribution from the calibrator under calibration.

Date of Calibration: March 29, 2023 Certificate issued: March 29, 2023

/
Meshaun Hobbs William Shipman
Calibration Technician Quality Representative

-
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Sound Pressure Levels
All stated values are valid at environmental reference conditions

Nominal Accept Limit Accept Limit Measured Measurement
Level Lower Upper Level Uncertainty
[dB] [dB] [dB] [dB] [dB]
94 93.80 94.20 93.96 0.12
114 113.80 114.20 113.96 0.12
Frequency
Nominal Accept Limit Accept Limit Measured Measurement
Frequency Lower Upper Frequency Uncertainty
[Hz] [Hz] [Hz] [Hz] [Hz]
1000 999.00 1001.00 1000.01 0.10
Total Distortion*
Distortion mode: TD* [ |THD*
Calibration Accept Limit Measured Measurement
Level Distortion Uncertainty
[dB]* [%o]* [Yo]* [%o]*
94 1.00 0.25 0.13
114 1.00 0.08 0.13

Environmental Reference Conditions:
Pressure: 101.3 kPa, Temperature: 23 °C, Relative Humidity: 50%

Instrument List

Type Description

3560 PULSE Analyzer

9545  Transfer Microphone
4228  Reference Sound Source

Serial no Cal. date

2723320 2022-10-04
3 2022-10-06
1618502 2021-04-30

Due date Calibrated by Trace number
2023-10-31 GK CAS-602587-
GIF5L4-801
2023-10-31 MH CAS-602587-
G9F5L4-403
2023-04-30 MH CAS-512601-
T0X4B1-402

During the calibration the calibrator has been loaded by the load volume of the Transfer Microphone. The load volumes
for a number of different types of Transfer Microphones are listed in the table below.
For Briiel & Kjer Pistonphones types 4220 and 4228 the result of the SPL calibration has been corrected to be valid for
a load volume of 1333 mm? . For all other types the result is valid with the actual load volume.

Transfer Fulfils standard Fulfils standard Load Volume 17 Load Volume 1/2”
Microphone Type | IEC 61094-1 LS | IEC 61094-4 WS | (1/2” mic including DP-0776)
4180 yes yes 1126 mm® 43 mm’®
4192 - yes 1273 mm® 190 mm’®
9545 - - 1333 mm® .

Condition “As Received”: Good

Comments
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