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MIL-S-3151A
15 August 1967

SUPERSEDING
MIL-8-3151
10 March 1850

MILITARY SPECIFICATION
SOUND-LEVEL MEASURING AND ANALYZING EQUIPMENT

This specification is mandatory for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers Sound-Level Measuring and
Analyzing Equipment consisting of a Sound-Level Meter, an Octave-Band
Analyzer and a Magnetic Tape Recorder. When used in conjunction this equip-
ment forms a single type Sound-Level Measuring and Analyzing System.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date
of invitation for bids or request for proposal, form a purt of this dpecification
to the extent specified herein. .

SPECIFICATIONS
Federal
QQ-C-320 Chromium Plating (Electrodeposited)
QQ-N-290 Nicke] Plating (Electrodeposited)
QQ-2-325 Zinc Coating, Electrodeposited, Requirements for
Military
MIL-M-3171 Magnesium Alloy, Processes For Pretreatment
and Prevention of Corrosion on
MIL-E-5272 Environmental Testing, Aeronautical and

Associated Equipment. General Specification for

FBC 6625
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Military (Continued)

MIL~E~5400 Electronic Equipment, Aircraft, General Specification
for

MIL-C-5541 Chemicals, Films and Chemical Film Materials For
Aluminum and Aluminum Alloys

MIL-A-8625 Anodic Coatings, For Aluminum and Aluminum Alloys

MIL- P-23408 Plating Tin-Cadmium (Electrodeposited)

STANDARDS
Military

MIL-STD-143 Specifications and Standards Order of Precedence For
the Selection of

MIL-STD-454 Standard General Requirements for Electronic Equipment

MIL-STD-794 Parts and Equipment, Procedures For Packaging and
Packing of

(Copies of specifications and standards required by suppliers in connection with
specific procurem >nt functions should be obtained from the procuring activity or
as directed by the contracting officer.)

2.2 Other Publications - The following document forms a part of this
specification to the extent specified herein. Unless otherwise indicated, the issue
in effect on the date of invitation for bids shall apply.

American Standards Association (ASA) Standard

S1.10-1966 Calibration of Microphones

(Application for copies should be addressed to the American Standards
Association, 10 East 40th Street, New York, New York 10016.)

3. REQUIREMENTS
3.1 Preproduction - The equipment furnished under this specification

shall be products, which have been tested and meet the Quality Assurance Provisions
specified herein.

(V]




Downloaded from http://www.everyspec.com

MIL-S-3151A

-~ | NOPYS
3.4.1.3 Calibrated Attenuator - A calibrated

provided to attenuate tt: amplified signal in calibrated increments of 10 decibels
(dB).

attentuator ghall be

3.4.1.8:1 Range ~ The calibrated atteauator shall have an overall
attenuation range of at east 80 dB.

3.4.1.3.2 Accuracy - The accuracy of the attenuator shall be $0.5

n 4 1 &
O.4.4.v lb nlct.

3.4.1.4 Indicator (Meter) - An indicator shall be provided which
in conjunction with the calibrated attenuator will display the measured sound
level in decibels.

3.4.1.4.1 Scale - The indicator scale shaul be graduated in decibels
with & minimum range >f +10 410 and -5 dB. Positive graduations shall increase from

the observer's left hand side of the scale. The zero indication of the decibel scale
ahall ho cnrh that the cunm of the crale reading nlus the readmz of the calibrated

S1idail 0 Sucln wWwaai e sSuln Cl1 WIC SCAaLC TSR3 p=v° 535t 28X

attenuator, is the measured sound pressure level above a ZERO dB reference of
0.0002 microbar (20 micronewton/sq. meter).

3.4.1.4.2 Instantaneous Sound - The indicator and associated cir-

cuitry shall be equally responsive to instantaneous sound pressures both above and
below ambient static pressure.

Meter Accuracy - With reference to ZERO dB,

3.4.1.5 Sound~Level
the instrument at 1000 Hz, shall be accurate to within *1. 5dB over the entire dB range.
2.4,1.6 Frequency Response - The frequency response of the

Sound-Level Meter shall be such that the Frequency Weighting Networks require-
ment of 3.4.1.9 is met. The response of the Sound- Level Meter to pure tone shall
be linear (NOT overload), for a range of 10 dB above the highest meter reading for
all zattenuator settings.

3.4.1.7 Rule of Combination for Complex Sound - The Sound-Level
Meter shall be calibrated to indicate the weighted root-mean-square (effective)

sound prnssure level of pure tones.

3.4.117.1 Complex Sounds - For complex sounds, the Sound-Level

Meter shall inuicate the weight.ed root-mean-square effective sound pressure level

which is the square root cf the average square of the weighted instantaneous sound

pressure. (Note the averaging period is determined by the dimamic characteristics
of the indicating instrument and associated circuit) (see 3.4.1. 9).

dB per increment and such that the overall Sound- Level Meter accuracy reguirement
£
1
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3.4.1.7.2 Broad Band Random Noise - The broad band random noise
of effective sound pressure level, equal to that of a pure tone which deflects the
indicator pointer to 1.0 dB beiow fuli scaie oeuecuon. shaii produce a deflection
AF1 N +N £ AN halaw: &:11 cnala
of 1.0 20,5 dB below full scale. The broad band random noise of effective sound
pressure level, egual to that of a pure tone which deflects-the indieator pointer

to 10 dB below full scale deflection, shall produce a deflection of 10 +0 5 4B
below full scale. These conditions shall be met for all positions at the calibratad

attenuator and gain controls.

3.4.1.8 Dynamic Characteristics -

3.4.1.8.1 Undamped Response (Fast Acting) - The deflection of the
imdimmbam smmintam whaoam o cfmitanidnal 1NANN e ccelan a8 A O an e D Ale . A _Ar_
INaicaldr poIlLwI, wien a SiHNusliuadl 1UVV iz puiIse 01 V. ¢ 8éCona ume aurauomn
ie annlied to the amnlifier. ghall he tween D and 4 0 AR halaw the ateade. atada
IS GEPIITU U MIT Gilipiidiviy) SHAL VT ULLTTLLL UV aaU T, V Uo VTV MUY OWERWY - DWaVe
deflection caused by continuous application of the same signal. The overshoot

of the indicator pointer when a sinuscidal 1000 Hz input is applied to the amplifier
and held constant thereafter, shall exceed the ensuing steady-state deflection by
an amount falling between 0.1 and 1.9 dB.

continuous signal. The overshoot of the indicator pointer, when a slnml&l 1000
Hz input is applied to the amplifier and held constant thereafter, shall not exceed
the ensuing steady-state deflection by more than 1.5 dB.

A 41 Q0 o Qimand: Qe A mtao A cmsimAs 4o oo A YooY o e
J. %, 1.0.4.1 leauy SUUNUS - Un SwEday sounas Soung-ieve:l rsauiuag
in tha damned reennnce mode chall he the came 2¢e for narmal gnoaratian
i “ic \l“lll’-"\‘ Lcayvuog FMAVAL DiAair UGS AL JAAMY A AWVA MBViMMIIG vw‘ G eAVARe
. . [
3.4.1.9 Frequency Weighting Networks - The Sound-Level Meter

shall have three frequency weighting networks designed to alter the frequency
response by a prescribed amount for comparison measurements. The networks shail

he designated A, B, and C.

7 A& e« 0O s Tall § S 1P SPE SR | P J s o) MUY DU L D B Y (U y, o N mEY__ Al

o . 4.1.9.1 C vwelgning NetworK - . ne una-. vel .iewr, l1ociuaging wne
wriaranhana chall hava a froaauanne raennnes wwhinh ie Aanastant in amnlitieda at all
.-.u.xvpuvuc, wilAAL ddQAYLY AL!'\.’\-IGIIQ,V LCJPVIIBW YiddWdl 1D LVMID VGV L) ﬂu‘.}llww ;e Gid
frequencies between 20 and 10, 00 Hz, excep: for a gradual rolloff at the limits of this

e
range. This response shallbe for the C weighting network of the Sound-Level Meter.
The exact values and tolerances for the C weighting network response curve shall be
is specified in Table I and Figure 1.

S.4.1.002 B \Weighting Network - The B weighting network shall change
ne response of the iastrument with respect to the C weighting network, to that of the

- ahama tali. e A anarif gure \
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3.2 Sclection of Government Documents - Except as provided
in 3.2.1 and 3 2.2, gpecifications and standards for necessary commodities and
services not apecified herein shall be selected in accordance with -STD-143

3.2.1 Standard Parts - With the exception of 8.2.2, MB and AN

standard parts shall be used where they suit the purpose. They shall be identified
on the drawings by their part numbers.

3.2.2 Commercial Paris - Commercial parts having suitable
properties shall be used, when on the date of invitations for bids, there are no
suitable standard parts, In any case, commercisl parts, such as screws, bolts,
nuts, cotter pins, having suitable properties. may be used provided:

(a) They can be replaced by the standard parts
(MS or AN) without alteration.

(b} The corresponding siandard pari numbers are
k1
4.
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3.3 Materials - Materials shall conform to applicabie speci-
fications and shall be as specified herein. Materials for which there are no appli-
cable specifications, or which are not specifically described herein, shall be of
the best quality, of the lightest practicable weight, and suitabie for the purpose
intended.

3.3.1 Critical Materials - Noncritical materials shall be used
where practicable. Where the use of & critical material is essential to meet
specification requirements, the material used shall be the least critical of those
which are adequate for the purpose.

3.3.2 Metais - Metais shaii be corrosion resistant, or shaii
be suitably protecied as specified herein to resist corrosion due to fuels, salt
spray, or atmospheric conditions to which this equipment may be subjected
when in storage or during normal service life

3.3.2.1 Dissimilar Metals - The selection and use of dissimilar

metals shall be as specified in MIL-STD-454 Requirement No. 16.

] n o A o e 2an — - ) » SRV S
23.2.2 Magnesium Alloy Parts - Magnesium alloy parts ghall be
treated in accordance \.-.". th MIT, -M 3171. When abr-s!ep res!s_'zce is a factor,

3.3.2.3 Aluminum Allov Parts - Unless otherwise specified,
aluminum alloy parts shall be covered with an anodic film conforming to MIL-
A-8625. Small holes, pipe threads, and case inserts need not be anodized.

e el



Downloaded from http://www.everyspec.com

MIL-S-3151A

Aluminum alloys which do not anodize satisfactorily shall be coated with a chemi-

cal film in accordance with MIL-C-5541. .

3.3.2.4 Irop and Steel Purts - Iron and stesl parts which are not in
sealed cases shall be chromium, nickel, or zinc plated in accordance with QQ-C-
320, QQ-N-290, or QQ-Z-325 reapeciiveiy Parts in a confined spnca in the

presence of organic material shall be tin-cadmium plated in accordance with

MIL-P-23408. The class and type of plating shall meet the requirements of 3.3. 3.

3.3.3 Protective Treatment - When materials are used ip the
construction of the Sound-Level Measuring and Analyzing Equipment, that are sub-
ject to atmospheric or environmental conditions likely to cause corrosion in normal
service life, they shall be protected against corrosion in 2 manner that will in no
way prevent compuance with the perxormance requxremems of this specmcauon

3.3.4 Fungus - inert materials- Fungus-inert materials shall
be selected and used in accordance with MIL-STD-454 Requirement No. 4.

3.3.5 Fumes and Vapors - Materials used in the construction of
the Sound-Level Measuring and Analyzing Equipment shall not produce corrosive,
deleterious, or toxic fumes or vapors under the conditions specified herein. ~

3.4 Design and Construction - The design and construction of

PO | —— aman b ow b ey man S

g and Analyzing © quxpmcut shi ‘l be for three individual
-3
A

W
®
x
S
a

are used separatel) or as an mterconnected system. The equipment shall be de-
signed and constructed in accordance with MIL-E-5400, Class IA, except thst the
altitude shall be 25,000 ft. and the operating temperature range shall be -10°to
+140°F.

3.4.1 Sound-Level Meter -
3.4.1.1 Microphone - The microphone shall be a dynamic, piezo-

electric, or condenser type and shail have a frequency response with iittie variation
with changes in ambient temperature, pressure and humidity.

3.4.1.2 Amplifier- The amplifier shall be such that will enable the
Sound~Level Meter to meet the range. accuracy and frequency response require-
ments specified herein.
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The lower 3 dB point of the B weighting network shall h

and the curve shaJJ approach a roll-off slope of €6 per octave at frequencies
below this point.

3.4.1.9.3 A Weighting Network - The A weighting network shall
change the response of the instrument with respect to the C weighting network
to that of the curve whose values are specified in Table IITl and Figure 1. The

}Gwer ] An soint A" Oke A ""neight.a%r aetv'vrk skn‘l’l ha "q"q'hv" 6-}3. 5°G Hz gy |

the curve shall approach a roll-off slope of 12 dB per octave at frequencies
below this point.

3.4.1.9.4 Tolerances on Response Curves - The tolerances on the

variation from the relative response for the A, B, and C we!ghting networks
shall be as specified in Tables I, O and II.
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TABLE !
SOUND-LEVEL METER RESPONSE
C WEIGHTING NETWORK
Freguency Relative Response | Toierance Variati
{dB) {@B) Relative Responss
20 -6.3 +3.0, -®
25 -4.5 +2.0, -2.5
32 -3.0 +1.5, -2.0
40 -2.0 +1.0, -1.5
50 -1.3 1.0
63 -0.8 *1.0
80 -0.5 1.0
100 -0.3 +1.0
125 -0.2 =1.0
160 -0.1 £1.0
200 0 1.0
250 0 -1.0
320 0 +1.0
400 0 1.0
500 0 =1.0
£30 0 1.0
800 0 1.0
1000 0 1.5
1250 -0.1 -1.5
1600 -0.1 2.0
2000 -0.2 2.5
2500 -0.3 +3.5, -3.0
3200 -0, 8§ -4,3, -3.5
1000 -0.8 +5.0, -4.0
| 5000 -1.3 +5.5, -4.5
I &300 -2.0 +6.0, -5.0
' 3000 -3.0 +6.0, -6.0
| 10000 -4.3 +6.0, -®
I

9.
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TABLE I

SOUND-LEVEL METER RESFONSE
B WEIGHTING NETWORK REFERENCED TO C WEIGHTING NETWORK

v Relative Response | Tolerance, Variation from
(Hz) (dB) Relative Response (dB)
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TABLE I

SOUND-LEVEL METER RESPONSE
A WEIGHTING NETWORK REFERENCED TO C WEIGHTING NETWORK

Frequency Relative Response Tolerance, Vartation from

(Hz) {d@B) Relative Response (dB)
25 -40,2 2.0
32 -36.2 2.0
40 -32,.5 +2.0
50 -28.9 *2.0
63 -25.3 2,0
80 -21.8 2.0
100 -18.8 $1.5
125 -16.0 1.8
160 -13,1 $1.5
200 -10. 8 1.5
250 - 8.6 1.5
320 - 6.5 1.0
400 - 4.8 +1.0
500 - 3.3 1.9
630 - 1.5 1.0
800 - 0.8 0.5
1000 0 $0.5
1250 + 0.6 +0.5
1600 + 1.1 0.5
2000 + 1.4 *0.5
2500 + 1.6 *0.5
3200 + 1.7 0.8
4000 + 1.8 0.5
5660 + 1.8 *0.5
6300 + 1.8 0.5
8000 + 1.9 *0.5

10
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Sounds Arriving at Various Angles of Incidence - The

Sound-Level Meter shall have the same sensitivity,

arriving at the microphone at various angles of inc

within tolerances, for sounds
idence. The maximum varia-

tion in response between sounds arriving at any angle of incidence to the micro-
phone diaphragm, and sounids arriving at random incidence shall not exceed the

fom ttm mmmmondfladd dem “Talla TIF
llllll‘B VPCLLLITU Ul l1auiT 1 V.

TABLE IV

MAXIMUM ALLOWABLE DEVIATION IN SOUND-

EVEL METER RESPONSE FOR

SCUNDS ARRIVING AT THE MICROPHONE AT ANY ANGLE OF INCIDENCE, WITH
RESPECT TO SOUNDS ARRIVING AT RANDOM INCIDENCE
Frequency Limit
(Hz) (dB)
500 0.5
830 0.5
800 x1 .
1000 $1. 8
1250 2
1600 13
2000 4
2500 25
3200 17 .
46060 i8
5000 0
6300 12
8000 15

3.4.1.11 Internal Noise - The inter

nal noise shall be specified by

bands no wider than octave-bands in equivalent sound pressure levels for all

attenuator settings. For all attenuator settings giving internal attenuations of 30
AD Aw vnAwea tha lomébnmem -~ sarhnm cmmmmismad fen mbmcea b D 2la?? b ot 1o s
Ui vl v, Wic uucx lldl HUIDE, WUTI IIITAaDdDUI CU U OCIiaveE~uanud, Ikl U #l 1Tadl
10 dB below the maximum scale reading,

3.4.1.12 Microphonic Noise and Hum - When the Sound-Level Meter,

with its microphone replaced by an equivalent impedance,

is subjected to pure-

tone sounds ai a sound pressure ievel of 100 dB at each frequency oetween 100 and
innn A mribmist lasral in annh ~mntnuva ahall ha 0t Tacacs O/ 3D Labow, shaa £..1Y o T
SVUVVU 114, T UULpPUL 4T VYT Ll Tawvil VLeavYT Dillall UT al iTadt vv uD U!:’LUW uu: IMILTDLCalT
meter reading with the attenuator set for 90 dB. The 100 dR level ig referenced
to ZERO dB

5. 4.1.13 Calibration - The free-fieid caiibration of the Sound-Levei
“Tarasy chnll ha smnrda hi: AAarmmaninan with Ao catomdnemd mciamacmbhacs cicmsdae tha 6o
SITITI Juall UT IaUT Uy LUNIPaL IDVEL WU & dDlaliuai U JIliCT UPHU e Unaer w LEdL
< nditions set forth in American Standards Association's Standard No. S1,10-196§
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except that instead of he open circuit voltages being given, the readings of the
Sound- Level Meter shall be those of the indicating meter itself.

The manufacturer shall recommend the angle at which
free-field measursmeaits should be made with the instrument.

3.4.1.13.1 Random Field Calibration - The random field calibration
shall be determined by one of two methods: (1) integration of free-field calibra-
tions by measurements taken at a number of angles of incidence, and (2) calibra-
tion in a random field.

Calibration in a gdom field shall be made by comparison

with a standard microphone whose random field calibration is known.

3.4.1.14 Output Termibation - The Sound-Level Meter shall have anout-
put connection for use with auxiliary equipment. A maximum signal output of between
1 and 1 5 volts rms for any attenuator setting suita' for driving the “instrument”

A4 AL o medmicod o o

A cd fe oA ma ahal)

output impedance shall be les

ﬂ
ﬂl
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[
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3.4.1.15 Power Supply - The Sound-Level Meter power supply shall
be a self-contained battery capable of supplying the required power to operate the
instrument continuously for a minimum of 10 hours, without replacement or re-
charging.

3.4.1.15.1 Battery Type - The battery type shall be seiecied in
accordance with MIL~STD-454 Requirement No. 27, If rechargeable type cells are
used a charging device shall be supplied as 25 accessory.

3.4.1.15.2 Battery Condition Indicator - A battery condition indicator
shall be built into the {nstrument to indicate a battery condition capable of supplying
sufficient power to operate the Sound-Level Meter.

3.4.1.16 Effects of Wind - Provisions shall be incorporated to
minimize the effects of wind on the Sound-Level Meter performance.
2.4.1.17 Auxiliarv Calibration - Simnlified nrocedures. tests or

e Beas s ESvmswsesnmme ¥ WEoswe SSSaSts QL P=aiCh I OLCCLRIeESE,; =+
—————

measurements which can be used to determine any change in the relative response
of the instrument ghall be designated. Devices to facilitate this requirement may
be built into the Sound-Level Meter.

[
(7]
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3.4.2 Octave-Band Analyzer -
3.4.2.1 Amplifier- The Octave-Band Analyzer amplifier shall
meet the requirements of 3.4.1. 2.
3.4.2.2 Band Pass Filter System -
3.4.2.2.1 Filter Type - The band pass filter system shall be a
constant percentage increment type,
3.4.2.2.2 Filter Band Widths - The filter system shall consist of the
band pass filters of Table V, type A or B as specified by the procuring activity.
The pass bands shall be one octave each with the indicated geometric center fre-
quencies and bandwidths. Type A is the preferred type.
TABLE V
Type A Type B
Band Geometric Center Band Geometric Center
Width (Hz) Frequency (Hz) Width (Hz) Frequency (Hz)
22.4 - 45 31.5 37.5~- 175 53 ~!
45 - S0 63 75 - 150 106
90 - 180 125 150 - 300 212
180 - 355 250 300 - 600 424
3556 - 710 500 600 - 1200 848
710 - 1400 1000 1200 - 2400 1696
1400 - 2800 2000 2400 - 4800 3392
2800 - 5600 4000 4800 - 9600 6784
3600 - 11200 8000
3.4.2.2.3 Insertion Loss vs Frequency of the Individual Filters -

The minimum insertion loss for any f{ilter is the minimum value that the insertion
loss has, over the frequency range from zero to infinity. The insertion loss
for the individual filters shall be as specified below and represented in Figure 2.

Between 1. 10 times the lower nominal cutoff frequency

0.9 times the upper n ominai cutox’x’ frequency, the insertion ioss of the filter
)
1

14



s

Downloaded from http://www.everyspec.com

T e e e ——————

MIL-S-3151A
/—mmnun INSERTION LOSS O dB
° / \
o 20
3 o >
- z z
o+ I FL
230 zo z0
1] ¥ MINIMUM
Cu Ou REQUIREMENT
- z, CURVE
s -
/ 1 a -
o> )
- -1 3]
S0
o.2¢ 0.51¢ f 2t st 101
FREQUENCY

Figure 2. Insertion Loss (Minimum Requirement Curve)

[
(41}



Downloaded from http://www.everyspec.com

MIL-S-3151A
As n Peomnmcemmmce — L N O 8fcm o dhc Varne mmeae Jm 1 mccball Conm e
Al & 1ITeEGuency O1 U, J umes uie wer nominai cutofl I ency,
tha immartinn lnoa of tho filter ahall at leaat 4 AR oregter than the minimum in.
ths insertics iosg of e liller shall be 3t leagt 4 G greater 1nan e minimum o
gertion loss

At a frequency of 0.5 times the lower nominal cutoff frequency,
the insertion loss of the filter shall be at ieast 30 dB greater than the minimum
{nsertion loss.

At any frequency between 0.5 and 0.5 times the iower nominai
cutoff frequency, the insertion loss of the filter shall exceed the minimum insertion

lnas hy at laaat the ordinate of a ocurve which is a2 straicht line when ingartion lnaa

W00 Uy Gt svmme wmev Ve tasiasmew Sal IS S DRIl samT WO SRR LS

in decibels in plotted against the logarithm of the frequency. This line joins the
points: 4 dB at 0.9 times the nominal cutoff frequency, and 30 dB at 0.5 times the
lower nominal cutoff frequency.

At any frequency between 0.5 and 0. 25 times the lower nominal
cutoff frequency, the insertion ioss of the fiiter shail exceed the minimum insertion
Moo hoe méd Tlonammd ¢hn nmMHantn AL o mismern wthhinh (o o cbmanichd 1lan wwhaem (cccawmddam lane
1088 DY L ITAJL WIT ULULIIaLIT Ul a LRI VT WIlILU 10 d St alglt 11T wiithn 1ipc1 vuvu 1vos
in decibels is plotted against the logarithm of the frequency. This line joins the points:
30 dB at 0.5 times the lower nominal cutoff frequency, and 45 dB at 0. 25 times the
lower nominal cutoff frequency.

At any frequency equal to or less than 0. 25 times the lower
nominal cutoff frequency, the insertion loss of the filter shall be at least 45 dB

______ 'S ey — e B nae

greawr Wwai l.ne pidyveyyiiyiviig u.lueruun IUUB

At a frequency of 1. 10 times the upper nominal cutoff frequency,
the insertion loss of the filter shall be at least 4 dB greater than the minimum in-
sertion loss.

At any frequency between 1. 10 and 4. 51 times the upper nominal
ciioff frequency, ihe insertion i08s of the filter shall exceed the minimum insertion
loss by at least the ordinate of a curve which is a straight line when insertion loss
in decibels is plotted against the logarithm of the frequency. This line ioins the

points: 4 dB at 1.10 and 45 dB at 4. 50 times the upper nominal cutoff frequency.

At any frequency equal to or greater than 4, 50 times the upper
nominul cutoff frequency, the insertion loss of the filter shall be at least 45 dB
greaier than the minimum insertion ioss.

loss of any band filter shall not differ from the minimum insertion loss of any other
band filter, by more than 2 dB. If this difference exceeds 2 dB, conformance with
this specification may be achieved by determining the di fference by measurement
to an accuracy of =0.3 dB and supplying this correction information for the instru-
ment.

2.4.2.2.4 Minimum Ingertion l.ogas Deviations - The minimum insertion

16
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3.4.2.2.5 Tolerances on Bandwidth - The ratio of the two frequencies

at which the insertion loss of the filter is 4 dB greater than the minimum insertion
loss, shall be no greater than 2.2 or no less than 1. 8,

3.4.2.2.6 Belection of Filier - Provisions shaii be incorporaied in the
Filbmm mnéd mihawa -l bha macnmada b S V1bmmnmn e ) SO amlambad
LLAVEL DOV WIIUIUU] -IIJ ch Vi BT DT aave uuuu p.ﬂﬂ A1AUQX D Lall UT -cl.ew.wu

3.4.2.2.7 Removal of Filter from Circuit - Provisions shall be in-
corporated in the filter set whereby all band pass filters may be removed from the
circuit, and the electrical signal at the input will be transferred to the output of the
filter by means of a broad band circuit (including matching transformers or ampli-
fiers if necessary). This circuit insertion loss shall be uniform within *1 dB over
the range from 30 to 4000 Hz and within 13 dB over the range from 30 to 10, 000

¢t in the nominal saas kn—.-l Af ame Af dha handas
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shall he within 3 dB of the minimum {nsertion loas of that filter hand.
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3.4.2.3 Calibrated Attenuator - The calibrated attenuator shall meet
the requirements of 3. 4.1. 3.
3.4.2.4 Indicator (Meter) - The indicator shaii meet the requirements

e
»
»
)
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3.4.2.5.1 Microphone - A high gain input for use with a microphone, shall
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3.4.2.6 Output Termination - The output termination shall meet the
requirements of 3.4.1. 14.

3.4.2.7 Power Suppiy - The power suppiy shali meet the requirements
of 3.4.1.15

3.4.3 Magnetic Tape Recorder -

3.4.3.1 Recording Medium - The recording medium shall be instrument

quality, one-quarter inch magnetically coated 1 or }1/2 mil Mylar base tape wound

on five or seven inch diameter standard National Association of Broadcasters' reeis.

2 4?29 Tana Qrnaad - Thao ranardar ehnll ha Anrmahla Af wanAamdiensr amd
e Ee W Gw a -E u&\-\l dHY LvWVAWULTL Juall VUL vapauvlt Uk 1TVl Ull.ls auJ
reproducing at two tape speeds, 7.5 20.1 ips (inches per second) and 15 *0.2 ips
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The speeds shall be electronically stabalized and unaffected when tested in accord-
ance with 4.6.6.1, 4.6.6.2, 4.6.7, 4.6.8. and 4.6. 10,

3.4.3.3 Tracks - The recorder shall record the input signal on one
track covering the full tape width.

3.4.3.4 Erasure - Erasure of the tape shall occur sutomatically during
the recording process in such a manner that the full width of the tape shall be erased

e recording head.

3.4.3.5 Freguency Response - The frequency response of the recorder-
reproducer shall not vary more than 1.5 dB over a frequency range of 30 to 10, 000
Hz at a tape speed of 7.5 ips and 50 to 12,000 Hz at a tape speed of 15 ips.

3.4.3.6 Signal to Noise - The overall signal to noise ratio shall not
be less than 45 dB.

L2 Y mmne o
3.4.3.7 Wow and F

corded signal shall not exceed *0. 2 percen
cent peak-to-peak at 7.5 ips.

3.4.3.8 Inputs - Two separate switch selective inputs, each with its
own gain control shall be provided. The inputs shall be such that both a microphone
and an external {nstrument may be connected to the recorder st the same time, and
the recording medium may be alternately switched from "microphone" to "instrument'. ’

3.4.3.8.1 Microphone - The microphone input shall be a high gain input.

3.4.3.8.2 Instrument - The instrument input shall be compatable with the
output of the Sound-Level Meter. A cable for connecting the output of the Sound-
Level Meter to the "instrument'' input of the Magnetic Tape Recorder shall be
provided as an accessory.

3.4.3.9 Power Supply - The tape recorder power supply shall be either
self~contained or an auxiliary power pack capable of supplying the required power to
operate the recorder continuously for 8 minimum of 4 hours without the use of
replacement of batteries, or recharging.

T ALl s | 2484 » Sr-=eeaeits LELiEe ecila

3.4.3.9.1 Battery type - The battery type shall meet the requirements of

3.4.3.9.2 Battery Condition Indicator - A battery concition indicator shaii
be built into the recorder or power pack to indicate a battery condition which is
capable of supplying sulficient power to operate the recorder.

3.8 External Field Influence - Provisions shall se incorporated to
minimize the effects of ambient magnetic and electric fields or the Sound-Level

18
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Measuring and Analyzing Equipment performance. Compiete metailic enciosures
i J5 YRFW < o Py — - f- - t

with additional shiel

3.6.1 Operating - The Sound-Level Measuring and Analyzing Equipment

ghall meet the performancefrequirementa_ of this specification at anpy temperature
from -10° to 140° F.

3.6.2 Non-operating - With the batteries or power packs removed, the
Scund-Level Measuring and Analyzing Equipment, shall not be damaged when ex-
posed to any temperature between -40°F and 194°F

3.7 Relative Humidity Range - The Sound-Level Measuring and

Analyzing Equipment shall meet the performance requirements oi this specification
at any relative humidity between 0 and S0 percent.

3.8 Atmospheric Pressure Range - The Sound-Level Measuring and
Analyzing Equipment shall meet the performance requirements of this specification
at any atmospheric pressure down to 11.10 inches of mercury (25, 000 ft)

3.9 Shock - The Sound-Level Measuring and Analyzing Equipment,

while Sét operating, shall be capable of withstanding impact shocks of 15g acceleration
of 11 *1 milliseconds time duration, without damage.

3.10 Vibration - The Sound-Level Measuring an
shall meet the performance requirements of this specification while subjected to a
sinusoidal vibration of 0. 010 inch double amplitude at frequencies between 5 and
55 Hz

3.11 Workmanship - Workmanship shall be in accordance with MIL-
STD-454, Requirement No. 9.
4 QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection - Unleas otherwise specidied in the
contract or purchase order, the supplier is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified the

supplier may utilize his own facilities or any commercial laboratory acceptable to
the Government. The Government reserves the right to perform any of the inspec-
tions set forth in the specification where such inspections are deemed necessary to
assure supplies and services conform to prescribed requirements.

4.2 Clasgsification of Inspection - Inspection of the Sound-Level
Measuring and Analyzing Equipment shall be classified as follows:

19
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(a) Preproduction Inspection - Preproduction inspection
consists of examination and tests performed after
award of contract on sample Sound-Level Measuring
and Analyzing Equipment to determine that the equip-
ment meets the requirements of this specification.
The sample shall be representative in design, per-

formance, and configuration of the equipment which
will be produced on the manpufacturer's production

Wiar UT piUURWEE Vo SaT ssSSlmmSSt=s Tl

line.

(b) Quality Conformance Inspection - Quality conformance
inspection conaist of examination and tests performed
on Sound-Level Measuring and Analyzing Equipment
manufactured and submitted for acceptance, under
contract.

Pranroduction lnspaction - a roduction inspnection of the

4.3 rz’cg&uuwuuﬂ aspection ihe prepreod
Sound Level Measuring and Analyzing Equipment shall consist of all of the applic-
able examinations and tests of this epecification, performed in the order specified

under 4.6,

4.3.1 Preproduction Inspection Sample - The preproduction inspection
sample shall consist of one Sound-Level Meter, one Octave-Band Analyzer, one
Magnetic Tape Recorder and one set-of accessories manufactured in accordance
with this specification. The sample shall be forwarded, at the manufacturer's
expense, for preproduction inspection, to the laboratory designated by the pro-

i o o add e de
curing activity.

4.3.1.1 Preproduction Inspection Sample Identification - The pre-
production inspection sample shall be plainly identified by durable tags, securely
attached, and marked with the following information:

Sample for Preproduction Inspection

(Name of equipment)

Submitted by (Manufacturer's name, date) for
Preproduction Inspection in accordance with
Specification MIL-8-3151 under contract number
or order number . :

Manufacturer's Part Number

4.4 Quality Conformance Inspection - The quality conformance
inspection shall consist of the individual inspections of this specification.

+.4.1 Individual Inspections - Each item submitted for acceptance
shall be subjected to the Individual Inspections. These inspections shall determine
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) compliance with the requirements of materiasl, workmanship and operational
adequacy. As & minimum each instrument accepted shall have passed the inspections
indicated.

4.4.1.1 Sound-Level Meter Inspections -

Examination of product 4.6.1
Acoustic range 4.6.2
Calibrated attenuator and indicating meter 4.6.3
Temperature tests 4.6.6
Humidity tests 4.6.7
Atmospheric pressure tests 4.6.8
Shock 4.6.9
Vibration 4.6.10
4.4.1.2 Octave-Band Analyzer Inspections -
Examination of product 4.6.1
Calibrated attenuator and indicating meter 4.6.3
Filter insertion loss characteristic 4.6.4
Response of individual bands 4.6.5
Temperature tests 4.6.6
Humidity tests 4.6.7
- ) Atmospheric pressure tests 4.6.8
Shock 4.6.9
Vibration 4.6.10
4.4.1.3 Magnetic Tape Recorder Inspections -
Examination of product 4.6.1
Temperature tests 4.6.6
Humidity tests 4.6.7
Atmospheric pressure tests 4.6.8
Shock 4.6.9
Vibration 4.6.10
4.5 Inspection Conditions -
4.5.1 Standard Conditions - Unless otherwise specified, all inspections

required by this specification shall be made under the following conditions:

Temperature Room ambient 25 :5° C

Pressure Normal atmospheric
(approx. 29.92 inches Hg)
Humidity Room ambtent 40 to 90

percent relative humidity

J 21
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4.5.2 Attitude - Unless otherwise specified the Sound- Level Measur-

ing and Analyzing Equipment shall be tested tn its normal operating position.
4.6 Jnspeetion Methods -
4.6.1 Examination of Product - Each item of Sourd-Level Measuring

and Analyzing Equipment shall be examined to determine conformance with the
requirements of this specification not covered by tests.

4.6.2 Acoustic Range - Unless specified otherwise by the procuring
activity, the range of the Sound- Level Meter shall be tested by coupler calibration,
to the requirements of 3.4.1.6.

4.6.3 Calibrated Attenuator and Indicating Meter - The accuracy of
the calibrated attenuator shall be determined as follows. With the attenuator set
at zero attepuation, introduce to the amplifier input, a sinusoidal 1000 Hr test
voltage that will cause a measurable reading on the indicator. Increase the test
voltage by exactly 5 dB. The reading on the indicator should increase by 5 0. 5
dB. By use of the calibrated attenuator, attenuate this test signal by 10 dB. In-
crease the test signal by exactly 10 dB. The meter pointer should return te the
same point within *0.5 dB. Repeat this for all the settings of the attenustor.

4.6.4 Filter Insertion Loss Characteristics - The insertion loss ~t

characteristics of the filter sections and the broad band circuit sahall be deter-

mined by connecting an osciliator to the input of the filter with a series impedance
equal to one from which the filter set is normally expected to operate (Figure 3).

The output of the audio oscillator shall be measured by a suitably accurate voltmeter.
The Octave-Band Analyzer shall be terminated in its rated impedance and the out-
put for the various filter sections shall be measured with the voltmeter. Measure-
ments shall also be made with the source terminals 1 and 2 connected directly to
terminals 3 and 4. The insertion loss is then the ratio in decibels of the two voltage
measurements. The insertion loss of the filter section and the broad band circuit
shall be within the limita specified in 3.4.2.2.3 and 3.4.2.2.7.

1.6.4.1 Voltage Level During Test - Initially, the operating voltage shall
be kept below the maximum operating level but it shall be high enough so that noise in
the system and stray pickup do not significantly effect the results. Further, tests shall
then be made to determine the range of level over which the filter set will maintain
its adherence to 3.4.2.2.3 and 3.4.2.2. 7.

4+.6.4.2 Substitution Method - A substitution method (Figure 4) is an
acceptable alternate method for determining insertion loss. A calibrated adjustable
attenuator properiy terminated may be used to read insertion loss directly, when the
attenuator is adjusted so that for a given signal the readings on the voltmeter
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Figure 3. Insertion Loss Test Arrangement for Filter System of Octave Band Analyzer
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Figure 4, Allernate Insertion Loss Test Arrangement for
Filter System of Octave Band Analyver
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produced by the filter and the attenuator, are identical. This subatitution method
avoids the need for accurately calibrated voltmeters with wide ranges of sensitivities.

4.6.5 .
individual bands is checked at frequencies below the pass band, a suftable techuique
shall be employed for removing the effects of oscillator harmonics from the apparent
response of the filter, unless the oscillator source voltage has less than 0.1 percent
harmonic distortion. A tuned voltmeter or wave analyzer at the output of the filter
is not to be used for removing these effects, since it would also be removing any
distortion or noise introduced by the filter set, which should properly be ascribed as

an analysis error of the set.

4.6.6 Temperature Tesws -
4.6.6.1 High Temperature Operating - The Sound-Level Measuring

and Analyzing Equipment shall be tested in accordance with MIL-E-5272, High Tem-
narature Teste Procedure II. excent that the temoarature shall be 140°F. At the

PETRIGLT saPwwwr JaULTRUIT 22, SRSTES 2055 =55 S2iireasss= ™

time specified in the test procedure the equipment shall be operated continuously
for at least one hour.

4.6.6.2 Low Temggrature Operating - The Sound-Level Measuring
and Analyzing Equipment shall be tesied in accordance with MIL-E-5272, Low Tem-

perature Tests Procedure I, except that the temperature shall be -10°F. At the
time specified in the test procedure the equipment shall be operated continuously
for at least one hour.

4.6.6.3 Cycling, non-operating - The Sound-Level Measuring and
Analyzing Equipment shall be tested in accordance with MIL-E-5272, Temperature
Shock Tests, Procedure I, except that the upper temperature shall be 194° F, and
the time allowed for transfer between chambers may be extended to 8 hours. Bat-
teries or power packs may be removed from the equipment and need not be subjected
to this test. Wlthm 24 houra after the completion at the temperature cycling, the
equipment shall be returned to standard temperature, removed batteries or power
packs shall be replaced, and the equipment shail be operated continuously for at

least one hour.

4.6.7 Humidity Tests - The Sound-Level Measuring and Analyz-
ing Equipment shall be tested in accordance with MIL-E-5272, Humidity Tests
Procedure I, except that the test temperature shall not exceed 140° F, the humidity
shall be 90 percent and the number of cycles shall be 3. During each cycle at 90
percent humidity the equipment shall be operated continuously for at least one hour.

4.6.8 Atmospheric Pressure Tests - The Sound~Level Mehsuring
and Analy z'mg Equxpment shall be tested in accordance with MIL-E-53272. Altitude
imm T iem N avaon ¢ that tha tammnarature chall ha —10°F and th

J.CDI.S .r’x obcuuxc A l. uunuluun l.- EXACEPL (lual Uit Itilpriatui v JSias Ve AV & and tn
pressure 11.10 In. Hg(25000 ft.) The equipment shall be maintained under these
conditions for at least 2 hours. At the conclusion of this period and while temperature

24

—~



-’

N

Downloaded from http://www.everyspec.com

MIL-5-3151A

4.6.9 Shock tests - The Sound-Level Measuring and Analyzing Equip-
ment shall be tested in accordance with MIL-E-5272 Shock Tests Procedure V, ex-
cept that the equipment shall not be operated during the test and the Equipment Crash-

Safety portion of the test shall be excluded.

powered unit.s shall be turned on and operated eimulating actual usage conditxone

While operating, the equipment shall be successively vibrated along each of three

mutually perpendicularplanes, for a period of 30 minutes in each plane. The vi-

bration shall be sinusoidal 0.010 inch double amplitude varying in frequency from 5

to 55 and back to 5 Hz in 15 minute cycies. The rate of change in frequency shali be
~lt o

T e T AL e 2 -l ——mendbmemmad b dombacemmedema e mae e
logarlmmlc. Uurl.ug mc Wﬂl- dll. ulllbb Sndi1 O mMOoniIwIEd W Gewrmine proper ovper-

ation and performance.

4.7 Rejection - Failure of the equipment to meet the performance re-
quirements of this specification when subjected to the tests specified herein, shall

be cause for rejection.

5 PREPARATION FOR DELIVERY
5.1 Packaging - Each Sound- Level Measuring or Analyzing Instrument

including ite accessories if any, shall be individually packaged in accordance with
MIL-STD-794 Level A, unless otherwise specified in the contract or purchase order.

5.2 Precautionary Marking - The following precautionary markings
shaii appear on two opposite sides of each package and shipping container.

FRAGILE
DELICATE INSTRUMENT
HANDLE WITH CARE

6 NOTES
~ 1 Yo A d TV o ML oreealmam mnd e Pa Y L o 2o Ba 22 __
0.1 AUWCIIUCU UBSE = 1IUd TYUIPWICIL 1S LUWOUCU 101 Uuse 1n geweronning
tho level and comnasitian of aconatiral nnige in naereannel nerminiad anaroc Af airaraft
Le level and compesiticon of acouglical nolge In personnel oocupled gpaces of airerslt
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Ordering Data - Procurement documents should specify the

(a) Title, number und date of thts specification

k}

&) Contract

umber

(c) Filter band widths and center frequencies (Type A or B
3.4.2.2.2)

(d) Disposition of test sampies

(e) Level of packaging

Preparing activity:
Navy - AS
MDeniant No g"zé—og 9)

\& AV e we evwe 1))

Navy - A8, MC, CG

Army - AV, GL

n
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