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1.0 SUMMARY.

The electrical characteristics of the M-87/AIC and
M-101/AIC dynamic microphone and 1li-143 earphones werc
recently tested for the purpose of establishing the
relative performance levels of units supplied by four
vendors: Carter Engineering Company, Astrocom, Electrc-
voice, and Roanwell. A total of 70 microphones and 30
earphones were tested for frequency response, sensitivity,
linearity, impedance and noise cancellation. Some of t1hese
tests were performed at a simulated altitude of 25,000 feet
(ft).

From a careful evaluation of the test data, the
following conclusions can be drawn:

e The H-143 earphones supplied by Astrocom and
Carter are functionally equivalent.

e The M-101 microphone supplied by the three vendors
(Astrocom, Carter, Electrovoice) are also equiva-

lent units.

¢ The M-87 microphones supplied by Roanwell were
found to be lower in sensitivity and impcdance
than the M-87 microphones supplied by Electrovoice,
Carter, and Astrocom.

1-1
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2.0 INTRODUCTION

This document contains the results of recent tests
performed on the M-87/AIC and M-101/AIC microphones, as
well as the H-143/AIC earphone. The M-87 and M-101 micro-

phones are dynamic, noise cancelling units designed for use

at altitudes of up to 35,000 ft and are subject to the
extreme noise conditions often encountered in military
aircraft, The M-87 microphone is designed'for conventional
boom mounting or may be used with a pressure helmet. The.
M-101 is designed for use in an oxygen mask and is about
twice as sensitive as the M-87.

The H-143/AIC is a lightweight, moving coil earphone
dzsigned for serviceability in military aircraft with.
constant sensitivity at altitudes ranging from sea level
to 70,000 ft. Forty M-87 microphones, thirty M-101 micro-
phones and thirty H-143 earphones were tested which were
supplied by four different vendors as follows:

M-87/AIC: Carter SN-41 to SN-50

Astrocom SN-31 to SN-4¢
BElectrovoice SN-51 to SN-60
Roanwell SN-1 to SKN-10
M-101/AIC: Carter SN-1 to SN-10
Astrocom SN-11 tec SN-20
Electrovoice SN-21 to S5N-30
H-143/AIC: Astrocom SN-61 to SN-69
SN-71 to SN-73

SN-77

SN-78

SN-80

2-1
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Carter SN-82
: SN-83
SN-86
SN-87
SN-89 to SN-93
SN-95 to SN-100

Although the Carter, Astrocom, and Electrovoice
microphones all bear different vendor's names, these
units are all manufactured by Electrovoice.

The microphones were tested for frequency response,
sensitivity and linearity at sea level and at a simulated
altitude of 25,000 ft. Microphone impedance was tested at

sea level only.

In addition to the above near field tests, the
frequency response of 10 microphones was tested at a sound
pressure level (SPL) of 110 decibels {dB} (referred to
.0002 dynes per square centimeter) with the sound source
6 ft from the normal talking part of the microphone. The
results of these tests are documented in appendix D.

The earphones were tested at sea level ambient atmo-
spheric pressure only; the parameters measured were
frequency response, linearity, sensitivity, and impedance.

The purpose of these tests is to establish the

relative performance levels of the units manufactured by
each vendor.

2-2




3.0 M-87/AIC TEST

3.1 M-87/AIC TEST PROCEDURE

For all M-87 near field tests, the normal talking
part was held 1/4" from a No. 4215 Bruel and Kjaer (BgK)
artificial voice, driven by a BGK model 1014 oscillator,
The microphone output was measured across 5 ohms using a "
Ballantine model 300 H voltmeter. The sound pressure b
level input to the test microphone was monitored using a
REK one inch condensor microphone and a B§K No. 2604
microphone amplifier. The frequency response data was
obtained with a constant sound pressure level input of

pressure inputs of 124 4B, 115 dB, 110 dB, to 105 dB at
the frequencies noted on the data sheets. The impedance
was measured by applying a 0.2 volt 1000 Hz signal to the
test microphone; the microphone was then removed from the
power source and replaced with a Leeds and Northrup

No. 4755 ac/dc decade resistance substitution box. The
resistance was then adjusted to match the voltage measured
across the microphone terminals. The microphone impedance
was then read from the substitution box.

|
110 dB SPL. The linearity data was obtained using sound ﬁ
!

The far field tests were conducted in an anechoic
chamber with the microphone separated from the sound
source by 6 ft. The reference sound pressure level was
monitored as described in the previous section with a
one-inch B&K condensor microphone. The sound pressure

level was maintained at a constant 110 dB at thes test
microphone.



3.2 GROUND LEVEL M-87 TEST DATA

All of the test data of this section was obtained at
sea level ambient atmospheric pressure.

3.2.1 M-87 Frequency Response Test Data

The M-87 frequency response graphs were prepared in
accordance with Mil-M-26542A with the response in decibels
referred to the 1000 Hz response. An average response
graph was prepared for each of the four vendors and are
included in this section. The individual microphone
response graphs may be found in appendix A.
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SQUND SOURCE
TABLE I. — CARTER M-87 GROUND LEVEL FREQUENCY RESPONSE

wpu7- 110 dB SPL

FREQUENCY OUTPUT LEVEL (pV)
200 ast 4s| ao| 31| 36} 41) 38| 37| 36| 46|48.4}4.0
300 60 64| 531 39] a7| s8] s4{ 55| 38| 62| 53{9.1
400 o8| osl 84| s4| 77! 89| 8so| 82! 7s|100]| 85]11.4
500 120] 113{100] 94]100{130]|109}115{135] 90 [110.414.9
800 .
1181 92| 821 7s5{ 78|i10sf105) 92]i1s| 82194.715.3
L 1000
L o8| 84l 76| 98| 76| 98] 9ul| 94| 80| 9785.1}9.3
2000
96| 96l100] 86l 96l106{ 98|105| 95{134 {101 |22.8
3000 220l 240l 225| 2351 22612701195 2201280}270 237 {27.5
4000 os! 82| sel sal sa| sal oof103] 78] o8lss.4l7.9
5000 74| 65| 57| 62| ss| e2] ssi so| ss| 71f6z.4}5.9
8000
721 64l 70| s5| 61| 52| 65] 71§ 65| 60{63.5[6.7
MICROPHONE 4
PO e a1l a2l a3y a4l as| 46| 47] 481 a9} solave| o

MANUFACTURER: Carter Engineering CE/87/AIC
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE II. — ASTROCOM M-87 GROUND LEVEL FREQUENCY RESPONSE

weur. 110 dB SPL

FREQUENCY OUTPUT LEVEL  (uV)
200 38f---1 340 34|---|---|---| 32[ 36| 32 [34.3]2.3
300
ss| 32] 43| a0| 38| 34| 38| 4s5{ 46| 47 la1.8]6.8
400 ‘
83| sa| 72| 701 55| 58 57| 691 80| 721 67 l10.4
600 110] 8af119{115}124{100{227}125{120}112 (113 {13.2
800 89] 78{ 93} 94,127 78|130/100] 95| 83 96.7]18.3
1000 89! 86} 75| 82| 92| 781 o031 837 96 74 184.8{7.7
2000 ga| 92| 87| 88l104] 81t110| 78} 86100} 91 {10.4
3000 - -
200}235)210260]240]230 220 ji68 215 J240 222 |25.7
4000
gzl 78] 82 78] 8ol 65| 791 73l110} 76 BO.3111.6
5000 61] 60) 62] 55} 61] 47] 60§ 56 79 64 bo.58.1
6000 53] 40] 74| s8) 55 58 57} 72 84 ] 60} 62 J10.9
MICROPHONE
MICROPHONE 31} 32} 33) 34} 350 36] 37) 38] 39} a0 favE | o

MANUFACTURER:

Astrocom M-87/AIC
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE T11. - ELECTROVOICE M-87 GROUND LEVEL FREDQUENCY RESPONSE

weu. _ 110 dB SPL

FREQUENCY OUTPUT LEVEL (uV)

200 30 35{ 34} 35| 32| 37]---j---1 30} 30|32.8{2.7
300 37] 47} 43} 36] 36| 48] 37] 35| 43) 42]40.4]4.8
400 66! 76| 70! 59} 56| 78] 60] 56) 68) 66165.5|7.8
600 111{120{105{ 94]114]|135| 92{100[110{205[109] 13
800 94| 88| 82] 78|106[105] 76] 80] 92} 84 [88.5]10.6
1000 88] 69| 86| 82| 98| 94) 64| 76| 85| 8282.4}10.5
2000 74{111{ 91| 82| 57|108] 74] 60] 68 76 [80.1[18.3
3000 190 226|235 220{257[205§150{200175 {195 |205 [30.4
4000 96) 86| 80| 69] 78| 82f 92] 78] 84| 5263.7|33.7
5000 65] 63| 66| 511 58{ 57| 58| 52{ 66 50[58.6]6.2
8000 65| so| a6] s} s7| eof 63] s3] 571 a7 ls1.5}6.5

gﬂégf‘gmmm 51] 52{ 53] 54} 55) 56} 57 58] 59| 60JAVE| o

MANUFACTURER:

Electrovoice M-87/AIC
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE IV. — ROANWELL M-87 GROUND LEVEL FREQUENCY RESPONSE

110 dB SPL Close Atm.

INPUT:
FREQUENCY OUTPUT LEVEL (uV)
200
37 42| 4o} 300 48] a3] asin/r| 33§ 33} 39| 6
300
a9l sef 52 371 64f e0f 63] 35] 46l 45! s1l10.2
400 67f 76| 72t s1{ 82{ 801 ool 57{ 64| 64{ 70% 12
600 69| 78] 82| 50| 86| 88] 98] 921 76| 73| 79 14
800 65! 68l 86] 42! sol sel 78] 94} so!l 66} 75} 15
1000 47| e4| 83| 38| 74] 84| 471 84| 76{ 56| 651 17
2000 s8] 731 84| ssl 78] 78| 66) sof 35] 36| 64| 18
3000 140f195]1704145{200§1554270} 85{1354142 {164 50
4000 -
290|320{2651270{370{380(285 {N/R|320{270 307} 43
5000 55/ 68) 56 50| 70| 90] s4{ 49| 58| 86 l63.6{14.6
6000 N/Rb soln/rin/rE 32} az2In/r IN/RIN/N] 36 ) 3505.3
MICROPHONE 1] 2| 3| 4 s} e} 7| 8] of 10lave "a
SERIAL NUMBER

MANUFACTURER:

Roanwell M-87/AIC
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RESPONSE IN DECIBELS
FREQUENCY RESPONSE M-87 MICRCPHONE

RESPONSE AT SEA LEVEL
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FREQUENCY IN CYCLES PER SECOND

Dip is allowed; within the 1100 to 1700 CPS Range
to extend below the limits of the envelope. '
The portion of the dip which occurs outside of

the envelope may be no greater than 150 CPS wide.

Figure 3-1. — Carter M-87 ground level average frequency response.




RESPONSE IN DECIBELS
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Dip is allowed; within the 1100 to 1700 CPS Range
to extend below the limits of the envelope.

The portion of the dip which occurs outside of
the envelope may be no greater than 150 CPS wide.

Figure 3-2. — Astrocom M-87 ground level average frequency response.
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RESPONSE IN DECIBELS
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FREQUENCY IN CYCLES PER SECOND

Dip is allowed; within the 1100 to 1700 CPS Range
to extend below the limits of the envelope.

The portion of the dip which occurs outside of
the envelope may be no greater than 150 CPS wide.

— Electrovoice M-87 ground level average frequency response.
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Dip 1s allowed; within the 1100 to 1700 CPS Range

to extend below the limits of the envelope.

The portion of the dip which occurs outside of

the envelope may be no greater than 150 CPS wide.
Figure 3-4. — Roanwell M-87 ground level average frequency response.
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3.2,2 M-87/AIC Linearity

The average.iinearity for each vendor was graphed
(figures 3-5, 3-6, 3-7, 3-8) with the microphoné output
expressed in decibels referred to the microphone output
when a 105 dB SPL sine wave is input to the microphone.
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TABLE V. — CARTER ENGINEERING CO. M-87 GROUND LEVEL LINEARITY

L R 4

Zi-¢

% SPL 105 dB | 110 dB 115 dB 124 dB

&0 1
41 ---| 60| sa| sa| s3] as|i1s] o8| 96| 95100185 {170 f175 f165 | ---| s20f a80| s00] 4s0
42 ---| 501 46] 52 46} 45| 92/"84| 96 82} 94160 {148 {165 f146 | ---| 510} 440 460 400
43 t---1 46} 41y 55| 48] aof 82| 7e6|100| 86| 75145 |130 [174 [155) ---| 340} 360] 450 420
44 ---1 41] 54| 48} 47| 31| 75} 98| 86| 84| 621331170 f150 {150} ---{ 340| 450 425 450
45 ---] 43| 42] 55} 46{ 36 78A 76| 96| 84| 72|135 {135 167 Jra8 | ---| 40| 380f 470 430
46 ---| 58] 54| 60§ 46 41]105| 981067 85{ 85180 (171 {190 [150 | -~-{ 590/ 520 520] 440
47 ---} s9| 50| 53} 51§ 38}105| 90| 94| 92| 74}186 158.165 160 | --- 5804460 440} 500
48 ---| s4] so0| 60| 57| 37} 92| val1o5{103| 74}170 |60 {134 f180 | ---| 540| 440} 520] 500
49 ---| 63| 45| 53} 44| 36|115{ 80} 95| 78| 74 {200 [145 |168 [139 ---{ 620] 450 470} 400
50 ---| 46| s4] 74} s55{ 46 sé 97 [134| 98| 90144 |172 |235 {170 | ---f 330} 540] 680 540
AVERAGE ---] 52} 49] 56 49) 40] 94| 89]101{ 89| 80)1564 {156 [172 {156 | ---| 471} 352 494 454
sevianon |---le.8|s.1|7.1s.a)a.8] 1609.3 1.3)7.0] 11| 25} 16| 27} 227 ---| 120} 58] 73| a6

All entries in v¥.
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TABLE VI. — ASTROCOM M-87 GROUND LEVEL LINEARITY - - | =

% SPL ' 105 dB 110 4B 115 dB - _ 124 6B :
:E.-Iﬁ
zez | mea b gl 31818|8|8g|lgle|gjsigjg|e|glg|glg|sig]¢E
31 -] so| 47} 46§ 46| 38| 89} 89| 84| 82} 78 156 Ji55 Juas a1 | ---] 490] 440] 430} 400
32 | ---1 39| 48| .50) 42{---] 78| 86{ 92| 78| 57 [122 [L50 [L60O 1L35 | --- 310 440§ 459§ 380 T
33 -~ 52 40| 48| 44| 34| 03§ 75| 87| 82| 70 {163 [130 153 145  ---| 400{ 373 425?#15 |
. 34 1---1 52} 45} 48] 43] 34{ 04 82| 88| 78] 73 f164 [145 {150 Pssj ---| 380{ 410} 4351 380 |
b 35 --={ 70} 50} s8] as|---J127] 92104 80| 77 {220 [160 183 [L42 ---| 645 480§310 430
£ 36 | 43| 43| as 38)---1 78 737 81{ 65 | 71 [136 fu3s fa1 1o | ---| 340 40014002349_
| 37 - 72) 52} 611 45)---]130 93 {110 79| 76 {225 J164 {L94 143 | --- 660 475 540_43u
i 38 S s6] 45 441 40| 32/100] 83} 78] 73| 80 |180 {145 138 128. ---{ 540) 440§ 395 Sso _
58 . :52 46| 61 36_ 95 ée 863110 84 {166 |165 {155 190 | ---f 440 470} 450} 540 ~
a0 -V a7| ] sel 43 32_ 83| 74 {100 761 78 [146 131 176 135 45- 470 380] 480] 390] ' _
 AVERAGE . s3.4| 46 so} 48] 34] 971 85§ 01| 80 74'i67'148.159 a1 ) -] apn 431-4szt408
» - - ! _ .
STANDARD . |.--] 11]4.3]6.0}6.2]2.3] 18 7.70 10} 1274 3313} 19 19 ---Lanh s ae) 53}

All entries in uv.




TABLE VI1. — ELECTROVOICE M-87 GROUND LEVEL LINEARITY

. % SPL 105 dB 110 dB 115 dB 124 d8
i
gig o | s | o N
51 ---1 491 471 39| 52| 301 94888740961 72143 {140 L14 t65 | ---1450§450]3551460
52 ---41 49} 39| K0} 48} 35| 88| 691111 | 86 §140 |J135 B 25 P85 55 | ---§ 510]360{520f460
53 ---| 46 47| S1| 44| 343 82| 86| 91| 80| 62145 150 155 40 | ---|] 380§460}450]330
y 54 ---{ 4af as| 45]38) 35| 78| 82|82]69]80f3s 140 p42 120 ---_460 440|380§310
i 55 ---{ 60} 54} 323 43§ 321106 98] 57| 78} 64 [190 160 {100 40 | ---§470]5108300]|370
56 ---} 571 53§ 60] 471 37410594 |108 ) 821 82 {180 165 hQO 145 | ---1500]490)5601420
57 --~-} 40f 3571 42| 51}---]176})64] 74| 927 60 145 110 N30 P60 §---1430]|330]360}f450
58 ~--1 441 421 35} 42}---31 807176} 60| 78] 63 141 L3S plo 135 ] ---}1440}1390}300]390
59 {---1 s0f a8} 39]46) 30| 92]85)68)84] 89 he0 45 120 k50 | ---{a00|450|345]410
60 ---f 48] 4443} 30]30]84]82|76]52f69 15040 {134 {04 |---[450}410}{350[270
AGEﬁﬁﬁé ---| 49} a5} 45| 44| 33} 89)82]|80])80]78 h52 a1 h3o pao }---{1assla29{395}/387
ﬁéﬁ?ﬁﬁgﬂ - 615.819.66.512.7 | 11 |11 }18 j12 124 J 19|16 J30 {21 }---1 3B} 56| 88| 66

All entries in uV,.
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TABLE VIII.

— ROANWELL M-87

GROUND LEVEL LINEARITY

g SPL. 105 dB 11‘0 dB 115 d8 124 dB

i,z

gz f
1 N/R] 37IN/R| 3301165] 36 651 49 .58 200 | 76 112 ) 86 OO K10 { TE | 300] 250 2809400
2 N/R| 37| 37 42 {185 42| 66| 64| 73320 72 {115 {11 ﬁZS 550 | TE | 3201 320¢ 5094 500
3 N/R| 49| 471 48 150 30| 88| 82| 841265 69 {150 150 {150 #60 [ TE [ 430(420 430&300
4 N/RIN/RIN/Rf 321152] 301 424§ 384 55270 | 52| 72| 68 } 94 70 { TE 7200 190 270i300
5 N/R] 46} 43] 441210 48| 80 ] 74 ] 78 |370 ]| 86 1140 130 138 p50 J TE 40013703 380{300
6 N/RY 49) 49| 46 215] 43} 861 84 | 78 380 ) 76 50 47 40 60 J TE |1400§420;400}.825
7 N/R] 44 IN/R} 391165 45)] 78} 471 66 1285 ) 80 |135 ] 82 Fls 180 § TE 1360] 2408 340]1450
8 N/RY 54 49} 46 /R N/R] 94} 8480 W/R|S2Ii65 1150140 |36 Y TE 460142014007 80
9 N/R} 46 45 N/RI180| 33180 76 3512201 60 {145 8138 172 R70 § TE 1390j400} 2601500
10 N/R| 37} 32 IN/R 16548 33] 66} 56 ] 36 [270] 60 115397 {64 KOO | TE | 320§270 180*300
AVERAGE ---1 441 43§ 41 {175 38 ¢ 75, 65 % 64 1300 ] 68 {129 ;115 $14 pSQ ---13581328 344L348
Tevianion |- | els.4 6] 2416.2 15%17 18 fas {1227 {31 fs0 L1z |---] 75| 90} os] 4o

All entries in V.
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MICROPHONE RESPONSE REFERENCED TO 105 dB SPL RESPONSE
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Figure 3-5.' — Carter M-87 ground level linearity,
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Figure 3-6. — Astrocom M-87 ground level average linearity.
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Figure 3-7. — Electrovoice M-87 ground level average linearity.

3-18

-




MICROPHONE RESPONSE REFERENCED TO 105 dB SPI. RESPONSE

|
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Figure 3-8. — Roanwell M-87 ground level average linearity.
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3.2.3 M-87/AIC Impedance
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TABLE IX. — CARTER M-87 IMPEDANCE

TZz-¢

S/N FREQ-Hz PEAX FREQUENCY
200 1400 | 600 [ 800 | 2000 | 2000 | 4000 | 6000 | 7000
41 5.0 5.1 {5.2 (5.2 5.2 5.2 2| 5.5 5. 5.7 3250
42 5.4 |5.4 | 5.4 5.4 5.4 5.4 .51 5.5 5 5.8 3100
43 5.0 /5.0 |5.3{5.3| 5.3 5.3 .2 ] 5.2} 5. 5.6 3200
44 5.1 }5.115.115.1] 5.2 5.1 241 5.2 5 5.6 3250
45 5.2 |5.2 5.2 (5.2 5.2 5.2 3| 5.5] 5 5.6 3300
46 5.0 |5.1(5.215.2| 5.2] 5.2 21 5.2 5 5.8 3100
47 5.0 | 5.0 {5.1f5.1] 5.1] 5.1 31 5.51 5 5.6 3200
48 5.2 |5.2 (5.2 (5.2} 5.2 5.2 .21 5.4 s. 5.7 3250
49 5.0 |5.0|5.115.12] 5.1 5.1 .2 | 5.3 5. 5.7 3100
50 5.1 {5.21{5.2 5.2 5.2 5.2 2| 5.3 5. 5.8 3250

IMPEDANCE MEASUREMENT: Ohms.
MANUFACTURER: Carter Engineering Co.
MODEL: M-87/AIC.
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TABLE X. — ASTROCOM M-87 IMPEDANCE

S/N FREQ T2 PEAK FREQUENCY
200 | 400 | 600 | 800 | 1000 | 2000 | 4000 | 6000 | 7000

31 4.814.9f4.914.9( 4.9 4.9] s5.0! 5.1 5.2 5.4 3100
32 2.8 |s.8|a.8la.8] 4.0 4.9] 5.0} 5.1 5.1 5.4 3200
33 4.9 4.9)4.9)4.9] 49| s.0] s.2] s.2| 5.2 5.4 3250
34 4.8 |4.8[4.8{4.8] 4.8 4.8 4.9 4.9 5.0 5.3 3150
35 4.8 |4.8)5.0)5.0] 5.0] 5.0 5.0 5.2 5.2 5.4 3150
36 4.9 !5.0]5.105.1f 5.1 5.1| 5.1{ 5.3[ 5.3 5.5 3150
37 1.8 4.8 |4.54.9) 4.0} a.9| 4.9] 5.1] 5.1 5.4 3200
38 4.9{5.0!5.3{5.3] 5.3 5.3| 5.2| 5.3 5.3 5.5 3050
39 4.814.9]s5.015.0! 5.0| 5.0 5.1] 5.2} 5.2 5.5 3300
40 4.7 {4.7|4.8[4.8| a.8| 4.9] 4.9| 5.0 5.0 5.3 3200

MANUFACTURER: Astrocom.

MODEL: M-87/AIC. ,

All entries in ohms.
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TABLE XI., — ELECTROVOICE M-87 IMPEDANCE

FREQ-HZ
S/N - PEAK FREQUENCY

200 | 400 | 600 | 800 | 1000 | zooo | 4000 | 6000 | 7000
51 5.0|5.0|5.0/5.0| 5.0] 5.0 5.0 5.2 5.2 5.3 3200
52 4.9{4.9|5.0}5.0] 5.0l 5.0 5.1 5.2 5.2 5.4 3250_
53 5.3 5.3 |5.4[5.4| 5.4| 5.4| 5.4] 5.7| 5.7 6.0 3100
54 4.914.9 |5.0|5.0| 5.0 5.0 5.0] 5.1} 5.1 5.4 3100
55 5.1(5.1{5.3{5.3( 5.3 5.3{ 5.4 5.5 5.5 5.7 3050
56 5.215.215.4|5.4| 5.4 5.4 5.5| 5.7 5.8 5.8 3150
57 4.9|4.9]5.0|5.0] 5.0| 5.0 5.1 | 5.3} 5.3 5.5 3300
58 4,9(4.95.0f5.0] 5.0 5.0} 5. 5.1 1 5.2 5.4 3100
59 4.915.015.0/5.0f 5.0] 5.0 5. 5.2 | 5.3 5.3 3300
60 5.0 (5.0 |5.0/5.0] 5.0{ 5.0/ 5. 5.2 | 5.3 5.4 3000

MANUFACTURER: Electrovoice.
MODEL: M-87/AIC.
June 74

All entries in ohms.
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TABLE XII. — ROANWELL M-87 IMPEDANCE

FREQ-HZ ‘
S/N PEAK FREQUENCY
200 { 400 | 600 | 800 { 1000 | 2000 | 4000 | 6000 | 7000
1 .213.213.213.2 3.2 3.3 4.0 3.5 3.6 4.0 4000
2 013.1}13.1j3.1 3.1 3.2 3.6 3.4 3.5 3.8 3700
3 .013.013.1 (3.1 3.1 3.2 3.5 3.4 3.5 3.8 3650
4 .313.313.3]13.3 3.3 3.3 3.8 3.5 3.6 4.0 3700
5 113.2]13.2|3.2 3.2 3.3 3.9 3.5 3.6 3.9 3800
6 1 13.213.213.2 3.2 3.3 3.8 3.5 3.6 3.8 4000
7 0 13.113.143.1 3.1 3.2 3.6 3.4 3.4 3.8 3200
8 .913.0(3.1]3.1 3.1 3.2 3.2 3.4 3.5 4.1 4600
9 1 713.113.213.2 3.2 3.3 3.9 3.5 3.6 3.9 4000
10 L213.213.213.2 3.2 3.2 3.8 3.4 |- 3.6 4.0 4250
MANUFACTURER: Roanwell.
MODEL: M-87/AIC.
All entries in ohms.
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3.3 M-87 25,000 FT SIMULATED ALTITUDE TEST DATA
'3.3.1 Frequency Response
The frequency response averages for each vendor was
graphed in accordance with Mil-M-26542A. The response in

decibels was referred to the 1000 Hz ground level
microphone output.
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE XIII. - CARTER M-87 FREQUENCY RESPONSE AT 25,000 FT

weuT: 110 dB SPL - 25,000 ft

: FREQUENCY OUTPUT LEVEL (uV)
200
72] 62} si1| 42| 55} 76| 55| s50] 48] 59l 57| 11
300
45| 491 38| 31| 40| 43} 40| 37| 36} 46} 41 15.4
400
s2! 621 47| 32] 54| 50 47| 46] 41] 56| 49 [8.3
600
95{105f 80} s6l ool 88l 76| 78| 74| 95| 84| 14
800 150}155§125{1007133{145120}128 125 [142 [132 | 17
Z 1ao0 185§155}145]1351461170]1404§150 (150|160 {155 | 15
o
2009 280425512101220722512501205 {225 1250 {260 {238 |24.4
3000 110{120{115f115{112}135 1254137127 140 J123 (10.9
4000 721 61| 56| 58| 50| 521 64 67| 67| 75 l62.218.3
5000 62| 63| 43| 46| 50| 50| a2] a9} 50| s0l50.5{7.0
8000 so| 47| 64| 47| 45| 79 571 72) 60] 611 58 hi1.6
: MICROPHONE
f MICROPHONE 411 421 43| a4} 45| 46 471 48} 49{ soJavE | o

MANUFACTURER: Carter Engineer.ing Co. M-87/AIC
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE XIV. — ASTROCOM M-87 FREQUENCY RESPONSE AT 25,000 FT

110 dB SPL - 25,000 ft

INPUT:

FREQUENCY OUTPUT LEVEL (uV)
200 56{ 50! 49] 56] 53| 50| 42| 49} 54 53| 51 }4.2
300 38| 35| 34| 43} 40) 37| 34) 40y 42} 39| 38}4.8
400 44| 38| 44| 50| 45| 41 "36 45] 46| 47 43 4.2
500 78| 60| 84| 78| 74| 64} 58] 66| 66| 70| 7018.5
800 120{100{230}120{125]104 {100 |108]105 {110 122 11
1000 141|145]150|145]160}135]130{120|130{130 139 12
2000 200|260|195)240{ 210|200 {215 |200]251 |210 |210 | 23
3000 {107{ os|110}126{126{107 {133 66120 |117 {111 ] 19
4000 76] 68) 58| 58| 52) 58| 58| 504 64| 63 61 /7.6
5000 57 64| 50| 51| 54] 52| 42 62 75| s6| 56 0.9
6000 37| 36| 43| 35| 40 s4] 55| 51| 46] 52 46 {7.6

MICROPHONE 31 321 334 351 361 371 381 39| 40 o

SERIAL NUMBER

34

AVE

MANUFACTURER: M-87-AIC-Astrocom
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE XV. — ELECTROVOICE M-87 FREQUENCY RESPONSE AT 25,000 FT

110 dB SPL 25,000 ft

M e e e

INPUT:
FREQUENCY QUTPUT LEVEL (uV)
T
200 521 56| 55| 61| 56l s6| 49| 471 49| 4814 49| 1:
300 38| 431 421 47| 40} 43| 35| 311 38 33| 39|5.0
400
a1} a8} so| 53| 42| as) aal| 381 a2] 42 4546
600
621 75| 73] 85| 64| 741 67| 54} 62} 63| 68 (8.9
800 1031117|1091131)107{120 102} 87100 97 l107] 13
1000 -
130]135]125{150]143 150 (125|106 120123 [110]) 52
2000 215| 2301214 |209) 248|258 }218 |210]201 |218 |222 | 18
3000
84t 96]107| 921 76|103]110] 70} 90! 87 ] 92 13
4000 62] 66| 80} 60] 82) 62] 66} 61) 70| 50} 59| 23
5000 64| 5ot 68| 57| 791 47| 53| 571 40| 44| 57| 12
6000 s8] 31| 34| 33] 45! 41| 37 // 401 37| 46
MICROPHONE
MICROPHONE 511 52| 531 54} 55| 561 571 58| 59| 60 lavE | o

MANUFACTURER:

M-87/AIC - Electrovoice
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE XVI. — ROANWELL M-87 FREQUENCY RESPONSE AT 25,000 FT

wpuT: 110 dB SPL @ 25,000 ft

FREQUENCY OUTPUT LEVEL (uV]

200 331 48| 52| 30| 58| s5) 43| 46] 44| 35| 44 }9.4
300

35! 36| 46] 30| s1| 45| 40| 331 37| 33| 39106.7
400

44| 54 60| 36| 61) 57| 54| 42} 45| 40| 498.9
600

451 64| 781 38| 75{ 74! 64| 57| 56| 43| 59| 14
800

49| 76| 95t 49! 80| 98| 82 86| 761 55| 75| 18
16G0

34| 74|103| 38! 9211041 60} 90| 821 49| 73| 26
2000 '

60[135(130|N/R11151137 | 76{160| 301 36 98 [4.8
3000

70|165|165|170j1901160|145] 72120 {200 {146 | 45
4000 72| 92} 95|105) 9oj110|105 N/RI1451 751 99| 22
5000 30| 31! 38{N/R| 40| 42| 40| 43| 46} 40| 39 5.3
6000

371 33|N/RIN/R| 40| 35 [N/RIN/RY 30} 35 35 [3.4

MICROPHONE 1{ 2 3| a4} s| e} 71 8] 9]i0lavE |
SERIAL NUMBER

MANUFACTURER:

Roanwell M-87/AIC
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RESPONSE IN DECIBELS
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Figure 3-9., — Carter M-87 average frequency response at 25,000 ft.
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Figure 3-10. — Astrocom M-87 average frequency response at 25,000 ft,
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RESPONSE IN DECIBELS
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Figure 3-11. — Electrovoice M-87 average frequency response at 25,000 ft.
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3.3.2 Linearity At 25,000 Ft

The M-87 linearity was averaged and graphed for each
vendor as described in section 3.2.2.

T




TABLE XVII. — CARTER M-87 LINEARITY AT 25,000 FT

58-¢

g SPL 105 dB 110 dB 115 dB 124 dB
E.5
552 1] . 11T 1.1 NN -
=ez | FREQ ) 8 21 8|8|g(8|8l818|&8;8({8|S(g18|&j8j¢8|8]2
41 36| 90{1104140| 44} 72 {150 §185 [280 | 72 |150 {265 B20 B30 { 93 | ---| 660|860§1200 |- - -
42 31{ s8] osfis0| 37] 621155 l16s f2s5 | 61 has [265 oo ﬁso 105 | =--| 720} 790Q250 f - - -
43 , 30§ 72 85)1214 35§ 51125 145|210 ) 56 }120 |218 {250 B80 {92 | ---] 600| 700]L05C } - - -
44 ---1 58] 80125} 35{ 421100 J135 |220 | 58 }100 Ji71 235 580 | 88 | ---| 540) 65001075 } - - -
45 30| 76 851254 30§ 55133 |146 |225} 45 J135 }232 3259 Boo | 86 | ---} 660 710#110 - .-
46 35] 82100145 36§ 76 {145 |170 {250 | 52 §145 |250 300 450 85 ---7670 siohzso —--
47 40| 70§ 83}125] 44| 55{120 {140 }205 | 64 125 |210 {241 {365 [L00 | ---] 580 6700020 | - --
48 ---{ 72{ 8611304 39 50{128 {150 {225 | 67 }130 [235 {270 ¥ 00 0z | ---| 660 740100 § -~ -
49 ---1 72} 88f145] 38| 481125 8150 [250 | 67 [125 {215 J262 W¥S0 | 90 § ---| 590! 7000250 --- e e
50 311 82| 92150} 47 591142 fr60 [260 | 75 J145 j250 (280 70 | 94 | ---| 700§ 780[3001 ---
AVERAGE 33} 76§90.7]136 §38.5 57 1132 [155 [238 ) 62 |132 §231 {271 P18 |94 | ---1638 743h150 ---
AR Is.8fo.5fo.3) 12s.1| 11|16} 15[ 24 0. 2] 15)29{27 37 k.8 |---| 58 68{101}---

All entries in uV.

———— -
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i- TABLE XVIII. — ASTROCOM M-87 LINEARITY 25,000 FT

. "é" SPL 105 dB 110 dB 115 dB 124 dB

l gdﬁ
g8 112 olale
; o
i 31 ---1 70y 82{102| 47| se|120}141|200] 76}125}210}249}330 [124| ~-+ 580 650 940 ---

32 ---1 s8] 84]145| 37| soj100f145}260] 68{115]175{255460] 96| --- 600l 700{1250] ---
v 33 ---1 743 86113} 33| 49{130f1504195| 58}130(225%260|340| 96| --- 560] 700} 950} --- )

34 ---1 68] 82139} 33| s6|120f145|240] s8]120}210 {250 |[435 100 | ---| 580} 660[1175] - - -]

; 35 ---1 72| 9z|120} 30{ 53|125]160|210} 52{115]2151278 {375 | 92} ---} 570| 730/2050} - - -

36 --~| 59) 78|115] 34] s0}104{135|200} 58100180 }232|350 | 98 | ---} 520} 650} 960} ---

37 ---1 60} 761125] 441 42|100{150215{ 58|100{170 }225 |375 101 { --- 540] 600f1050] ---
' 58 ---| 63} 701151 33| 49108 [120 {200 504120 {187 |210 |360 { 80 | ---{ 500| 560] 040} ---
3 39 ---| 61} 75{140| 42| 54)105[130|251| 64 {110 180 [228 {440 | 90| ---] 570| 6251250} -~ -
40 ---] 64} 78 125( 41| 531110[130 (219 63 {105 [180 |225 {390 | 84 | ---| 510| 610f0501 - -- _—
i AVERAGE ---| 65} 80124 37} S1{112f139|219| 61 (113 §193 {241 [386 | 96 | ---| 552} 6480062} ---
V STANDARD ---15.7016.3) 14{5.744.2| 11} 12| 23 7.6 10| 20} 21 }45 12| ---} 33} s52}123}---
‘ DEVIATION e

All entries in uV.

— e —
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TABLE XIX. ~ ELECTROVOICE M-87 LINEARITY 25,000 FT

(V1]

5 SPL 105 dB 110 dB 115 dB 124 dB

z_C

kg

ox o = o o o
51 --¥ 60| 75175 371 52{103]|13014215¢ 62100179222 {390 {05 6201100
52 30| 68] 79§132| 39{ 56117 (1354230 66f126 200 |235{400 102 640{1100
53 33] 621 72{120% 48} s55§109)125¢214} 80|116{100 210|375 [102 700§1140
54 321 75} 86}1z0] 35) 61{131}150{209 | 604125}733 }260 1360 {100 700} 860
55 311 62| 8411410 50| 56f107|1435|248 | 781151190 |250 [440 |L0O 69001220
56 31] 70t 86|145{ 37| 56]120}150}4258| 62120210 260 §450 114 720[1250
57 --) 58| 721124 38! 49|101]125(218| 66 {108 175 §218 |380 Jt15 6500[1090
58 --1 50} ez|120] 36 47} 87]|106[210] 61| 96 (150|187 {370 {100 520]1040
59 --| 591 70]115| 40} 4a9}1onf120{201] 70l104 172210370 120 ssoFoon
60 --V 56| 661231 32] 48} 97113218 50]105{165 195 {385 | 88 54oh080
AVERAGE 31 621 75125} 36f 53|107[1304222{ 66111 |1806 225|392 {104 631{1100
STANDARD
lpieariod J187.318.31 10] 1214a.53 13) 15| 188.8] 1t0] 231 26 30 9.3 711 89

All entries in uVv.
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TABLE XX. — ROANWELL M-87 LINEARITY AT 25,000 FT
g SPL 105 dB 110 dB 115 dB 124 dB
&
g3t - o s 1= | sl s
1 N/R| 49iN/R| 35| 391 33| 49| 34| 60] 72§ 62| 86| 59| 86 25 | TE | 240} 165} 235| TE
2 N/R| 42| 43) 79 52 48 76| 74 [135] 92| 86 {135 |130 {230 {165 | TE | 380[ 360} 660| TE
3 N/R| 54] 58{ 74| 56| 52| 95}103 [130| 95 |106 [165 [180 f230 165 | TE | 470 500} 660 TE
4 N/R| 30(N/R|N/R| 66] 30} 49| 38 IN/R| 98| 55| 86 | 63 N/R | TE | TE | 235|180] 72| TE
5 30| 47} 54} 60| 49| 58] 80} 92}115] 90 [100 {132 {160 {208 |150( TE | 410f 450| 560| TE
6 30| 56| 60| 76| 64] 55| 98 104 [137 [110 [105 [167 {183 {230 {190 | TE | 470] 520) 615§ TE
7 N/R| 46§ 34} 364 60} 43| 82} 60| 76106 | 921141 [103 j115 W75 | TE | 400| 280] 280 TE
8 N/R| 48] 52| 93[N/R} 46 86| 90 [160 [N/R{ 94 [150 {160 {280 | 35 | TE | 440{ 450} 770 TE
9 N/R| 43| 47[N/R| 01| 44} 76| 82| 30 [145| 86 }135 [145 LO5 215 | TE | 380} 410f 520 TE
10 ---| 3LIN/R|N/R| 44} 35| 55| 49 36| 75} 73| 96| 86} 51 [i35 | TE | 270| 230§ 175| TE
AVERAGE | as| sof es| 57| aa| 7a| 75| o8| o8| 86 frzs haz 71 frs1 | - 370] 354] asa|--
STANDAen |- l8-6]o.1| 22} 15)0.4 | 18 26 [ 48| 21| 18| 30} 4681 }51)---] 90}132}242}--

All entries
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Figure 3-13, — Carter M-87 linearity at 25,000 ft,
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Figure 3-14. — Astrocom M-87 linearity at 25,000 ft.
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Figure 3-15. - Electrovoice M-87 linearity at 25,000 ft.
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Figure 3-16. — Roanwell M-87 linearity at 25,000 ft.
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4,0 M-101/AIC TEST

All test procedures for the M-101/AIC microphone
were identical to the procedures used for the M-87/AIC
microphone as documented in section 3.1. The linearity
and frequency response graph were drawn similarly to the
graphs of the M-87 test data. The graphs for individual
microphones may be found in appendix B.
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE XXI. — CARTER M-101 GROUND LEVEL FREQUENCY RESPONSE

wpur. 110 dB SPL

FREQUENCY OUTPUT LEVEL (UV)
200 661 93l100| 84] 60l100{115{110} 50| 47| 83| 25
300 g2l115]125/110| 74{130]|130{117] 68| 65|101| 26
400 1050140]145(135] 100|150 150145 93| 87 125 26
60
0 140|170]170i175|137|160}180 |180}131 114 [156 | 23
800 .
155|180{180|200]1601160|200|190]150 (145|172 ] 21
1000 175! 210|205]220)185 (1802104215195 {180 j197 | 17
2000
270 300(320]340|300(320{320(3001250{230|295| 35
3000 255!1330|340/4201300}400(300]380{220{240 (319} 68
4000 ]
240]|32013401300) 28013301330 |340{190 180|285 61
sa00 2251230|300]180|255]2601190{320|145 125|223 | 64
6000
125] 2001180130 145180 140|225 82} 82 {149 48
MICROPHONE 11| 12} 13} 14t 157 164 17} 18§ 19} 201AVE{ o
SERIAL NUMBER

MANUFACTURER:

M-101/AIC Carter Engineering Co.
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE XXII. — ASTROCOM M-101 GROUND LEVEL FREQUENCY RESPONSE

inpus. 110 dB SPL
FREQUENCY QUTPUT LEVEL (UV)
200 100f 84| 82| sol 70| 83| 84| 60| s8] 80| 78| 12
300 125} 105]100|/100{ 88}100(105| 80} 72| 98| 97 15
400 150 120{120]t12j105{112{125]100| 864120115 17
600 1801 135]135¢125!1208132(145]130{1051135{133| 20
300 17511421135/125(125{130|1501140}115]130 {137 | 17
1000
1908155|150]145]145]1381165160|130(1504153] 17
2000 240) 230} 210)205)220}230)230]240%1904270 |227} 22
3000 2501220]240)210f2301240}230}2301{200 ]300 }235 27'J
4000 215|195!2401185]1851195}210}190}165]280 |196] 55
5000 .
150{148{i40]1411142 1558175 1130130 (280 Y159 | 44
6000 1104100} 95{115} 90j125]123| 58]105]{200 112} 36
MICROPHONE 1] 2zl 31 4] st 6 7} 8t 9] 10|AVE]| o
SERIAL NUMBER

MANUFACTURER:

Astrocom M-101/AIC
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RESPONSE FREQUENCY CHARACTERISTIC TGO A CLOSE SOUND SOURCE

TABLE XXIII. — ELECTROVOICE M-101 GROUND LEVEL FREQUENCY RESPONSE
inpuT: 110 dB

FREQUENCY OUTPUT LEVEL (u\V)
200 96{ 94] 90|107|130|125}120|112f104|118 110} 14
300 115/115] 95(110(107|127(145}115}100(120[115| 14
400 140}135}118|140[140}150)160]135]125]145]139 | 12
600 161{160{145{165/175}160[180{160{137]170 161 | 13
800 165(160|150}165[190|165{180|161{145 170|165 13
1000 175)185]165]180210(180 /190170160 j190 [181 | 14
2000 240|250{240(250|28012401260230]220 250|226 | 67
3000 265]250)280/270/280|280}270)250]250)260 245} 69
4000 250{ 210|240 275] 250|180 [265 {220 |200 {210 [220 | 31
5000 120{110(105] 952|142 98167 |115[120 [125 f119 | 21
6000 88| 86| 73| 62| 93| 72|119] 85! 74} 85837 | 16

MICROPHONE 21| 22§ 23] 24| 25) 26| 27} 28] 29| 30 JAVE | o

MANUFACTURER:

M-101/AIC - Electrovoice

e = g



RESPONSE IN DECIBELS
FREQUENCY RESPONSE M-101 MICROPHONE
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FREQUENCY IN CYCLES PER SECOXND

Dip is allowed; within the 1100 te 1700 CPS Range
to extend below the limits of the ~nvelope.

The portion of the dip which occurs outside of
the envelope may be no greater than 150 CPS wide.

Figure 4-1. — Carter ground level average frequency response.
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RESPONSE IN DECIBELS

FREQUENCY RESPONSE M-101 MICROPHONE
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Dip is allowed; within the 1100 to 1700 CPS Rangse
to extend below the limits of the envelope.

The portion of the dip which occurs outside of |
the envelope may be no.greater than 150 CPS wide.

Figure 4-2. — Astrocomm ground level average frequency response.

- Ty o



8-1
RESPONSE IN DECIBELS

FREQUENCY RESPONSE M-101 MICROPHONE
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Dip is allowed; within the 1100 to 1700 CPS Range
to extend below the limits of the envelope. ‘
The portion of the dip which occurs outside of :
the envelope may be no greater than 150 CPS wide. !

Figure 4-3. — Electrovoice ground level average frequency response.
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TABLE XXIV. — CARTER M-101 GROUND LEVEL LINEARITY

% SPL 105 dB 110 dB 115 dB 124 dB

BT

i - - 2| . NN
1 20| 90]107{160 140 66}155 {175 [270 {240 [135 |260 |300 [460 410 | ---| 740)125 |1275 fr150
12 56[105}120(175f180| 93180 [210 {300 320|170 |320 570 J540 540 | ---| 1000/1100]i650 [1600
13 56{100§115]175 |175 {100 |180 {205 |320 |340 {165 320 [370 [525 [570 | ---| 860{000 {1500 j1650
18 47]115}122}185 |160 | 84 {200 [220 |340 [300 160 {360 J400 [580 [520 | ---|000 £000 1600 {1450
15 38| os]115{180}165] 60160 {185 {300 |280 140 |300 [380 {560 {500 | ---{ 760} s00f400 1400
16 60] 88100|180]175]100]160 {180 |320 330|185 §285 {310 {560 [580 | ---| 850f 900fL500 {1550
17 561105[1254175 185 {115{200|210 {320 {330 |225 |330 {370 [550 [560 | ---| 960{050 1700 {1500
8 50/105{112]170 }160§110 /190|215 §300 |340 |220 {340 |375 {540 {590 { - --| 960[L000 {L45041550
19 34] 83§105|140]105| 50150 {195 |250}180] 95 |270 {340 1450 j320 | ---| 800| 95001275} 930
20 ---1 80| 95{128]100| 47145180 |230]180| 86 |260 {310 [410 [315 | ---]| 760| 900[1250 | 860
Ry daticd 17} 11}8.7] 19} 33| 25| 21| 17} 35} 61} 46| 35| 35| 57 po5 | ---| 103} 82| 161] 283
AVERAGE s5] o7|111167 Jag| 83172 J198 |2905 [285 J158 [305 |553 ls18 fio1 | ---f 870] o93fas0 J1364

All entries in uV.

———— -
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TABLE XV. — ASTROCOM M-101 GROUND LEVEL

LINEARITY

“g" SPL 105 dB 116 dB 115 d& 124 dB

£ .0 B
1 s4] 92[100|135|120{100]175|190 [240 215170300 {320 l425 [375 | ---| 840} 00t 200 f1050
2 s8] 80| 88]130|105] 84 f1az|155 |250|105 |1as [250 |275 [sz0 30 | -~ | 680] 780hzs{ 040 o
3 as| 70} 78[110{110| 82135 150210240 [135 {230 |255 |370 340 § ---f 570{ 700%050{ 920
4 15| 69| 8of115| 96| 80125 f145 205|185 f140 |230 [220 [380 {330 | ---| 695| 705[1003] 300
5 s0f 72| 83|113|105| 70125145220 185 120 [225 250 [400 340 | ---| 600] 7151260} 940
6 as| 70| 78{125}105| 83|130]138 230|195 }240 230 |250 J420 [350 | ---| 600] 7005175} 960
7 48| 84| oz]130}117] 84]150]165]230|210{140{220 [300 [410 [370 | ---| 780] 820110011050
g 34| 78| 8s|130]100| 60j140]160]240|190{110{245 |270 ja00 [340 | ---| 740} 780p175] 940
3 33f 65] 77{115] 98] 58115130190 {165| 98195 {240 {540 [300 | ---f 580} 615{1000] 840 DR
10 36 72| 8o|150]156| 80130 fi50 270|280 {175 j230 {250 {470 [500 | ---f 720 78001400 1400
AVERAGE a3] 75§ sajizsiii1} 78136 l1s3 227|206 f137 {255 |263 la0a B35 | ---] 680| 7501143} 094 -
TN ARe  le.sls.2f7.4) 12 18] 12|1.7] 17| 22} 33| 24| 27 29} 35|54} ---] 92 79!118 156

All entries in uV.
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TABLE XXVI.

— ELECTROVOICE M-101 GROUND LEVEL LINEARITY

All entries in uVv.

%I SPL 105 dB 110 dB 115 dB 124 dB

%

glo
21 a9 0| 96]135|130} 96 {165 (175 |240 250 |200 |285 500 kao h2o | ---| 200l 840k z00 k100
22 50| 871001401120 | 94 (160 [185 |250 {210 ;200 275 [520 (440 70 | ---| 800f 89001250 {1000
23 38} 83| 921351125 90150 {165 |240 {240 [185 j260 295 420 Moo | ---] 760] 800j1175 h10o
24 521 98100140} 95 (107|165 |180 {250 [175 |222 [300 (320 {430 [300 | - --| 860100011220 800

E 25 45{107 115155 f140 (130 190 |210 280 |250 220 [340 370 koo k40 | ---] 960] 100ch400 J1200

26 58] 93| 98|135][100 125|165 |180 [240 [180 |230 |290 {315 W40 B20 | ---] 840) 81001225 900
27 62| 98{105]142[150 |120 {180 |190 |260 |265 250 |310 350 460 170 | ---] 840} 92011250 }1300- ~
28 52| 88} 92127 {120 112161 |270 {230 |220 |220 |285 {290 js10 %00 | ---i 850| 8250150 1050
29 49| 80} 88120112 }104 {14511+0 j220 {200 {185 {250 §271 [390 Bs0 | ---| 750} 790fL075 | 950
30 s6| o5|105178 |120 118 |170 {190 {250 |210 [230 |300 |340 440 B80 § ---| 895| 9201225 hooo o
AVERAGE 511 93[7.5]137 |122 110|169 |166 [246 {220 |214 |290 [317 MU36 386 | ---| 835} 896[L217 040
%2‘3?24—3%% 6.8{8.7|100]9.4417.04 14} 13| 13|16 31 ] 2126|3027 |52|---| 63} 93] 83|15 e
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Figure 4-4.— Carter M-101 ground level linearity. ’
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Figure 4-5. — Astrocom M-101 ground level linearity.
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Figure 4-6. — Electrovoice ground level linearity.
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TABLE XXVII.

— CARTER M-101 IMPEDANCE

FREQ-HZ
S/N PEAK FREQUENCY
200 | 400 | 600 | 800 | 1000 | 2000 | 4000 | 6000 | 7000 Ohms/Hz
11 5.3|5.4|5.4]5.4] 5.4} s.5] 5.5{ 5.71 5.7 5.5 3000
12 5.315.3/5.3{5.3] 5.3] 5.4] 5.4] 5.5] 5.8 5.3 3400
13 5s.1]5.1]5.1]5.1] 5.3} 5.3] 5.3] 5.4 5.5 5.5 3350
14 5.35.3]/5.315.3{ 5.3{ 5.4 5.4 5.5| 5.5 5.3 3200
15 5.5/ 5.5|5.5]5.5} 5.6{ 5.6 | 5.6] 5.7] 5.8 5.5 3300
16 5.2015.2({5.3|5.3] 5.3| 5.4 5.4| 5.6 5.6 5.7 3050
T 17 s.1|s5.2|5.1]5.1| 5.20 5.3] s5.4{ 5.4] 5.4 5.3 3300
~ 18 5.5/5.5/5.6|5.6|] 5.6] 5.71 5.7] 5.9| 5.9 NONE ----
| 19 5.3 5.3{5.5|5.4] 5.4! s5.4| s5.4] s5.5| 5.6 NONE - -- -
| 20 5.2 5.215.3]5.3| 5.3 5.5] 5.4] 5.4 5.4 NONE ----
; MANUFACTURER: Carter Engineering Co.
M-101/AIC.

r MODEL:

All entries in ohms.




TABLE XXVIII. — ASTROCOM M-101 IMPEDANCE

»

81-7

FREQ-HZ PEAK FREQUENCY
S/N 77 1400 | 600 [ 800 | 1000 | 2000 {4000 | 6000 | 7000 Ohms/Hz
1 S, 15.115.1{5.1¢{ 5.1{ 5.1 5.1} 5.1] 5.1 5.5 2250
2 ~.x»|5.2]5.2 5.2 5.2 5.2 | 5.3] 5.4 5.5 5.4 3200
3 .7z 15.2|5.215.3| 5.3|] 5.3 5.4 5.5] 5.5 5.6 3000
4 ..y ls.1s.1)s.1f 5.1 5.3| 5.3 5.3} 5.5 5.4 3250
5 n.i{s5.1|s.145.1] 5.1 5.1 | 5.1 5.3} 5.5 5.3 3350
6 v 1500511511 5.1 5.1 5.2 5.2} 5.4 5.1 3000
7 nol 1s5.1 5.1 5.1 5.1 5.2 5.3| 5.4} 5.5 5.5 7000
8 5.0 15.1 (5.1 5.1} 5.2] 5.3 5.3 | 5.5} 5.5 5.5 2950
9 .1 1 5.1 15.1|5.11 5.1} 5.2 5.3 5.4 5.5 5.5 3000
10 1.0 14.914.9 4.9} 5.0} 5.1 5.1 5.2} 5.3 5.0 3500

— -

MANUFACTURER: Astrocom.
MODEL: M-101/Al1C.

All entries in ohms.
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TABLE XXIX.

— ELECTROVOICE M-101 IMPEDANCE

S/N FREQ-HE PEAK FREQUENCY
200 | 400 | 600 | 800 | 1000 | 2000 | 4000 | 6000 | 7000 Ohms /Hz

21 5.4 5.4 5.4 |5.4] 5.4 5.5 5.6 5.7 5.8 NONE ----
22 5.4 |5.5)5.5/5.6| 5.6| 5.6 5.8| 5.8/ 5.8 NONE ----
2 5.5/5.6 5.6 5.6 5.6 5.7 5.8 5.8| 5.9 5.9 3550
24 5.115.105.2 5.2 s.2| 5.2 5.2} 5.3| 5.4 5.2 3500
25 5.4 |5.4)5.5|5.5| 5.5| 5.5} s.5| 5.7 5.7 NONE - -- -
26 5.3({5.4 (5.4 (5.4 5.4 5.4 s.5] 5.6 5.6 NONE - - - -
27 5.6 | 5.6 | 5.6 [5.6| 5.6 5.7 ] 5.8} 5.9 5.9 5.8 3600
28 5.4 5.4 5.4 |5.4| 5.4] 5.4 5.6| 5.6 5.7 NONE - ---
29 5.3|5.3{5.4 |5.4| 5.4| 5.4| 5.5| 5.6 5.7 NONE ----
30 s.4|s5.505.5 (5.5 5.5| 5.6 | 5.7 5.8 5.8 NONE ----

MANUFACTURER: Electrovoice.

MODEL: M-101/AIC.

All entries in ohms.
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2 25,000 FT SIMULATED ALTITUDE TEST DATA

4,2,1 Frequency Response
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SQUND SOURCE

TABLE XXX. — CARTER M-101 FREQUENCY RESPONSE AT 15,000 FT
iNPUT: 110 dB SPL 25,000 ft L
FREQUENCY OUTPUT LEVEL (uV)
200 gzt110{112f{105] 89{105{100l110| 84| 76 97} 13
300 74]1100]110] 91} 70l108} 8s5ti00]| 701 68 90/ 17
a0e gaj1170120l110] 86l1z0i1121110| 80 75 (101 | 18
600 1141150|151%140}115{1401148 1135|107} 98 |130 [19.5
800 159]200]|195{200]155{175}190{175{150 130 {174 | 22
1000 .
190]230{220{240}192]200{221]205]200]:72 }207 |20.6
20920 ) .
230 275127012858 27512701260 12700275 |222 1263 |20.0
3000
13211714167 16011504152 1155|145 11504135 {151 |12,
4000 o06/1251122] 971105|105]115|105§104 | 88 |106 lil.6
5000 78] 98{1121 76| 84| 93] 84| 87) 884 63| 86| 13
6000 721 7811121 80| 68| 854§ 67t 80 76| 69| 79 13
MICROPHONE 11) 120 13) 14)] 15 16y 17 ) 18] 19} 20 AvH o
SERIAL NUMBER L
Carter Engineering Co. M-101/AIC

MANUFACTURER:
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE XXXI. — ASTROCOM M-101 FREQUENCY RESPONSE AT 25,000 FT

110 dB SPL 25,000 ft

INPUT:
FREQUENCY OUTPUT LEVEL (pV)
200 170f10s5]107]110l100}100]117{ 93{ 88 {100 |109 | 23
300 150} 90]105]105) 92} 96117} 79] 79100 101 {20.7
400 172)112]117]117 11041124130 98} 93 {112 117 |21.7
600 22011401145[1407137|130(155(131 1117 l130 [145 |28.4
800 280l1181180(180(170 162 {200 l1651149 (162|176 | 42
1000
300|210]205]219]200{1821220 |218 175|172 {210 |36.4
2000
325(250{27212501250]251 {255 [270{240 {270 {263 |24.1
3000 1851140]140|152]1300130|157 131|120 150 |143 [18.6
4000 115 90} 88|i02| 87| 90] 943110} 76100 {105] 32
5000 so| 74| s7| so| 70} 751 90| 77| 56 86| 751 11
6000 68l 77| 58% 70{ 611 74| 74| 53| 53| 77[ 67 [9.5
MICROPHONE 1 2] 3§ 4 s{ 6| 7f 8} 9| 10[AVE| o

SERIAL NUMBER

MANUFACTURER:

M-101/AIC Astrocom

e e s
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE XXXII. - ELECTROVOICE M-101 FREQUENCY RESPONSI. AT 25,000 FT

INPUT: 110 dB SPC 25,000 £t

e e v

FREQUENCY OUTPUT LEVEL (uV)
200 120{110f 94§112)112{125}120{110]101 3120112 ]9.5
300 115{105] 84]105| 981122 }115|115{102 120 |108 {12.0
400 125|1204102|120)114 140132 |117[105127 J120 |11.6
600 150{151|1321155]148 |161}{162 (140|120 {155 [147 |13.0
800 195/195}170)205}205]200)210 175 )160 |205 1192 [17.3
1000 22612201200]235/245}225 (230 [195§190 {230 (219 {18.0
2000 2551250267 |250]271 |250 |280 [240 |230 [245 253 [15.0
3000 145|135{165{140|165{135 175 {130 |120 [145 {146 [17.5
4000 90| 95] 94| 86|113| 79(122| 88} 78} 88| 93 [14.0
5000 80} 66} 74| 69] 94| 80} 97§ 74| 74| 74| 78 J10.1
6000 75) 711 70| 8671 90| 88| 77y 61| 78| 77| 77 }8.9

‘;”é%i‘,f’f‘:,%'kfm 21| 22y 23} 24} 25] 26| 27| 28§ 29} 30 JAVE| o

MANUFACTURER:

Electrovoice M-101/A1C
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RESPONSE IN DECIBELS

FREQUENCY RESPONSE M-101 MICROPHONE

RESPONSE AT 25,000 FEET
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Figure 4-7. — Carter average frequency response at 25,000 ft.
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RESPONSE IN DECIBELS
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Figure 4-8. — Astrocom average frequency response at 25,000 ft.
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Figure 4-9, — Electrovoice average frequency response at 25,000 ft.
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4,2.2 Linearity
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TABLE XXXIII. — CARTER M-101 LINEARITY AT 25,000 FT

8Z-y

g SPL 105 dB 110 dB 116 dB 124 dB

£

siE| v | gl 2 Bl 8(8|8(8|5|s 588|858/ 8|8|¢E[&]s
n 40} o9o0|110|135] 53} 82|159|190}230| 96(165]275{350 |420 §167 | ---}810/945{1150)---
12 56}112}130}155] 70}1107200)230)275§125)215}350 41_0 490 {200 ] - --}1000} 1150413501 - - -
13 58} 110]2125)155] 72]112 1953220270122 22013401390 (470 |210§ ---|1000}107081320f---
14 52115137165 56}105]2007240]285¥160}2103360(|4201500 |165) ---{1020{21751400} -~ -
15 42} 89|110{157¢ 59 89}1554192|275]105]172}270}350]490 |165]---§860}940f1L350%~~--
16 58]102§115]155] 62§105|175]200j270)104§205]320¢§350{4704{1753---1920[98041340)---
Ly 47}1106§125§146] 60]100]190]1221126011151210|330})395 46012003 ---196041100422503 ---
8 60]10c§1208155]) 58}110J175§2055270(105}4200]3101360j4°20 140§ ---}865110501300¢-~-
9 46| 85{112]155] 60} 8411501200]275}104§170§265|3504475 150} ---1800}100041325f---
20 44} 781100|129] 51 76§139§172|222| 88|160}240301 |390 |156|---]780190041075]---
AVERAGE 45) 991118)151) 55) 97}173)j197|243}112]194|305}368 |465§173{---1902}103141291}--~
%E%TE%%% 150 13{ 11y 11| 17y 131 22] 41} 62 20} 22} 40| 36§ 34| 23| -- 90 {1 93 [104}---

All entries in pV,.
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TABLE XXX1V. - ASTROCOM M-101 LINEARITY AT 25,000 FT

:3; SPL 05 dB .110 dB 115 dB 124 dB

£,

si2| e | 212/ 8812 88|82 (8|812|818|818[8]|5|s8
1 80j 160} 180] 180§ 69]170}280[300|325f115}295}480}520§540)---| ---]1200|135081520] - - -
2 531 105] 110} 140] 49f105{118}210]250! 90{z20{340{3861i450f1 5] ---{1175{120041250] - - -
3 52(102f 122f150] 49{107|180j205[272| 88f200{310|3604460{150} ---}900|940f1300]---
A s2[ 100f 115{ 140{ 52|110{180}219{250{102]200{315(389(420(170] ---| 920]1020{1200f - - -
3 s2{ 98] 115]147} 46{100} 92]170/206} 87]195]300}370]460]150] ---|890{100041215}---
6 51] oo]101}146) sofiooj162}182{251] 90j185}280]315}460 150} ---}840}900]1256]---
7 59| 110§ 120} 140] e62}117]200§220}255] 94}220}3508390}470|175] ---}1050{110041300 - - -
8 46] 9s]118]155] s4] 93}165]218]270j110}185)290}355}480[150) ---]780]980}1320f---
9 a4} 84] 10071387 44] seir4ol175]|240) 76j168)270]305{425]135} ---1780}860]1170}---
10 sz| o2| 100|150 sel1oof162{172}270]100}179{285 305}465 {165} ---i889|010f1250)---
AVERAGE 54l 104y 118} 149] s3]ioof169f207f258]) asjzas}322]338¢423 [144( ---{oa2]u27f1277|---
DEvIATID iob 21} 23f 1217.6} 231 so| 38} 31} 12] 36| e1frasfrasz| azj---11s0}323} 97f---

All entries in uv.
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TAHLE XXXV. — ELECTROVOICE M-101 LINEARITY AT 25,000 FT
g SPL 105 dB 110 dB 115 dB 124 dB
Y
=42 | eeo |22 B| G5 8|8 8[8|3|8|8|8|5|5|8|8|5|8)|¢
21 63f 112 130 146] 53| 120]195]2264255| 9¢|219|350|400{a50])154]---|960 [1100}1250] - - -
22 54{ 112 127} 146] 55}110{195[220{250| 95}230|370|410|480|140}--- [2000[1600{2350} - - -
23 45| 96 112{157] s2] 94|170]200|267| 94§185]300]|360{490|150¢{---}825 |y80]1250} - -- B
24 s2| 115 135{ 148| s51]112| 205| 235]{ 250] 86{225{355|410]450{160]--- |10001250i1250] - --
25 55l 115 140/ 155] 65]112|205{245|271{113|2204370(440|480}174{--- |1000|1200{1320} - - -
26 64l 110| 130] 145} 47t125}200}225}250| 79f225{352}400|450145]--- |980 |1100{1250} ---
27 62} 120} 131} 155] 70}120]210] 230} 280{122f220(380}410}480}215}--- [1050 }1150]1370] - --
8 60| 98} 112{136| 50|110}175)195[240} 88]190[300}350]420]155]--- 1880 |960}1170] - -~ T
29 s8f 92)110[137] 47]101{160]190|230] 78177 280|340]400]140}--- 1840 | 940|1120| ---
30 63! 115| 134 140| so|120}205[230|245| 88}f210]375]425}450(155|--- {1000 [1150{1200] - - - .
AVERAGE 57{ 109} 126} 146} s54{112|172|221}254| 86]210|343}355{415{150}--- |954 [1119[1253)---
STANDARD 6| 10] 11{7.4]7.6] 10| o1} 19| 15] 30| 19} 36j125)117| 33]---4§ 77 f195} 78{---
DEVIATION o L

All entries in uV.
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Figure 4-10. — Carter average linearity at 25,000 ft.
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Figure 4-11, — Astrocom average linearity at 25,000 ft.
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Figure 4-12. — Electrovoice average linearity at 25,000 ft.




5.0 H-143/AIC EARPHONE TEST

5.1 TEST PROCEDURE

The linearity and frequency response of the H-143
earphones were measured by coupling the earphone audio
output to a one-inch BEK condenser microphone via a 40 cubic
centimeter resonant cavity. The microphone output was
cocnnected to a General Radio No. 1521B graphic level
recorder. The H-143 earphone was driven from a General
Radio beat frequency oscillator (BF0)}). The recording rate
of the level recorder was controlled automatically by the
BFO via mechanical coupling.

Using the above equipment, a frequency response graph
was drawn for each of the following drive levels:

.14 volts rms
.28 volts rms
.56 volts rms

kD O O

.12 volts tms

The earphore impedance was measured by connecting the
earphone to a Hewlett-Packard 204B oscillator and adjusting
the oscillator to 1000 Hz at 77 millivolts rms. The
earphone was subsequently disconnected and replaced by a
resistance substitution box. The resistance of the
substitution box was then adjusted to obtain 77 millivolts.
The earphone impedance was then read from the substitution
box.




5.2 TEST DATA
5.2.1 Frequency Response

The frequency response and linearity test data graphs
fur each earphone may be found in appendix C. Frequency
response data were extracted from these graphs, tabulated
(tables XXXVYI and XXXVII) and averaged.

g
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TABLE XXXVI.

— CARTER H-143 AVERAGE OUTPUT

FREQUENCY
200 300 1000 | z000 3000
AVE 95.6 94.2 93.1 89.8 93.1
o 0.6 0.7 2.9 1.6 2.0
dB. SPL

TABLE XXXVII. — ASTROCOM H-143 AVERAGE OQUTPUT

FREQUENCY
200 300 1000 2000 3000
AVE 95.1 93.4 9l1.7 88.4 93.6
a 0.5 0.6 1.0 1.7 1.9
dB. SPL
5-3
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Impedance

5.2.2

5-4




g-S

TABLE XXXVIIT.

— CARTER H-143 IMPEDANCE

S/N FREQ-HZ PEAX FREQUENCY
200 | 400 | 600 | 800 | 1000|2000 | 4000|6000 | 7000 Ohms/Hz

95 18.8 | 18.8 | 18.8 [ 18.8 | 18.8 }19.4 [19.7 {20.1 | 20.4 21.6 3150
91 17.8 | 17.9]18.018.2{18.2 {18.4 |19.0 | 19.2 |19.5 20.8 3650
63 17.9{17.9}18.1 {18.1 {18.3 {18.6 | 19.3 {19.5 |19.7 21.0 2950
97 18.5|18.8}18.8|18.9 |15.0 [19.4 | 20.0 | 20.1 | 20.3 21.6 3150
92 17.7 | 17.7 {17.8 1 18.0 | 18.1 [18.5]19.3 [19.3 {19.7 21.0 3150
32 18.5)18.518.5 | 18.7 {18.9 {19.2]19.9 }19.9|20.3 21.7 3650
72 17.3117.5|17.5]17.8 | 18.0 [ 18.2 }18.8 |19.0 {19.4 20.6 31n0
61 17.6}17.8|17.8 | 18.0 |18.0 {18.3 | 18.9 }19.1 |19.5 20.7 3150
81 18.3|18.5]18.5|18.7 {18.7 |18.3|19.7 |19.7 | 20.0 21.3 3450
83 17.4 ) 17.5]17.6 | 17.7 | 18.0 |18.1 | 18.7 |18.8 |19.1 20.3 3650

MANUFACTURER: Carter.

MODEL: H-143/AIC.

All entries in ohms.

e



TABLE XXXIX. - CARTER H-143 IMPEDANCE

s /N FREQ-HZ PEAK FREQUENCY
200 [ 400 |600 800 |[1000 |z000][4000}6000] 7000 | ° Ohms/H:z
88 17.7 | 17.7 [ 17.8 | 17.8 [ 18.2 |18.4 | 19.1 | 19.1] 19.2 19.0 3450
87 18.1]18.2)18.5|18.6 | 18.7 |19.2119.7 [19.9] 19.9 20.7 3150
86 17.4 | 17.4 | 17.4 | 17.4 [ 17.4 |18.3 [ 18.8 |18.9 | 18.9 27.1 3850
93 18.4 | 18.4 [ 18.4 | 18.7 [18.8 |19.2 | 19.9 | 19.1 | 19.1 16.2 3150
99 17.8 [ 17.8 {17.8 [ 17.9 | 17.9 |18.6 {19.0 {19.3 [ 19.5 | 110.6 4450
MANUFACTURER: Carter.
MODEL: 1-143/AIC.

All entries in ohms.




TABLE XL.

— CARTER H-143 IMPEDANCE

FREQ-HZ
S/N PEAK FREQUENCY
200 400 600 800 1000 | 2000 | 4000 | 6000 | 7000 Ohms/Hz
96 19.4119.619.7 | 19.7119.8 [20.4}|21.1} 21.1 21.6 21.9 3150
89 18.0118.2|18.4}{18.6}18.7 118.9{19.8}119.9]20.1 21.3 2950
a5 18.5]118.7 {18.7 | 18.8}19.3 119.9}20.2| 20.2 |20.6 21.6 3250
90 18.7 118.7 | 18.7119.0|19.0 |19.0|19.9 | 19.9 {20.2 21.5 3250
94 - 17.5{17.5(17.5117.94118.0 {18.3{18.7{ 18.9 |19.1 20.2 3150
84 18.7118.8|18.8|19.1§19.1119.5}20.3 | 20.31]20.6 21.9 3450
g 100 18.8)18.8{18.9118.9119.11}119.5119.5]19.7 {20.0 21.3 3150
. |
MANUFACTURER: Carter.
MODEL: H-143/AIC.
All entries in ohms.
2
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All entries in ohms.

T

TABLE XLI. — ASTROCOM H-143 IMPEDANCE
FREQ-HZ
S/N PEAK FREQUENCY
200 400 600 200 1000 | 2000 | 4000 { 6000 | 7000 Ohms /Hz
71 ig.1118.1718.1]|18.1}{18.3118.7 t19.5 |19.7 |19.8 21.1 3150
80 17.5%¢{17.5)V17.5 | 17.7117.7 | 18.2 118.9 |19.2 }119.2 20.5 3150
77 18,5 { 18.5} 18.7 | 18.7 1 3i8.7119.1 |19.9 | 20.1 ] 20.2 21.5 3645
64 10.0| 0.0 10.0} 10.0§10.01¢10.0 |10.2 }{10.2 }10.2 10.8 ----
66 17.84y17.8117.8117.9]18.01|18.4 |19.1 |19.2 ]|]19.5 28.1 3150
MANUFACTURER: Astrocom.
MODEL: H-143/AIC.

— e g e .
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TABLE XLII. — ASTROCOM H-143 IMPEDANCE
T | FREQ-HZ
S/N b= _ _ PR _ . PEAK FREQUENCY ,
| 200 Y400 |600 {800 |1000 |2000 | 4000|6000 }7000 | Ohms/Hz
68 17.5|17.6 | 17.6 | 17.8 {17.9 | 18.3 | 19.0 | 19.2 | 19.6 |  20.8 3150
62 17.3§17.4 |17.5 }17.6 [17.8 '18.2 ) 18.8 | 19.1 {19.4 20.6 2950
65 18.3./18.3 | 18.5 | 18.5 |18.7 [ 19.0,{ 20.0 | 20.0 | 20.6 21.9 3158
69 17.6 } 17.6 | 17.5 | 17,7 |17.7 | 18.0 | 39.0} 19.0{19.4|  20.6 2950
78 18.0 | 18.0{18.0 |18.2 {18.2 {18.7 | 19.4 | 19.6 | 19.8 21.1 3150
67 17.5 | 17.6 {17.7 {17.9 |17.9 {18.4 [ 19.2 | 19.5 1 19.8 21.0 2950
T 73 18.1{18.3 [18.3 [18.3 |18.7 |19.1{19.8 | 20.0 | 20.4 21.6 3250
W . ' .
MANUFACTURER: Astrocom.
'MODEL: H=143/AIC.
_'Ali entries in ohms'.
| -
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6.0 TEST'DATA EVALUATION SUMMARY
The Ffollowing Iist detalls the areas of 51gn1f1cant
differerces in mlcrophone performance found for the varlous
vendors. Data categorles not llsted were Judged to not
have significant variations from one vendor to another.
6.1 M-87/AIC SENSITIVITY |
‘The average sensitivities at 1000 Hz of the M=87 fg
‘microphones for the four vendors are listed below (in ;
_microvolts_per-dyne per square centimeter). =
R | - l__ |  :: | . | I .
SEA LEVEL 25,000 FT ‘
Carter_; ._. I A &1 i’O.lS;:”f'7" o 2;45-r 0.2¢.f_f'_; “ 13 §
Astrocom - 1.33 + 0.12 . 2.20 * 0.19 '
Electrovoice - 1.29 # 0,16 . 1.74 = 0.87
‘Roanwell _ ~1.02 % 0.26 N ~1.15 % 0.41
Each datum is 1lsted plus or minus ome standard
deviation. - '
6.2 M-87/AIC IMPEDANCE
The average impedances of thé'M 87 microphone at
. 1000 Hz are listed below for the. four.vendors:
Carter ~  5.21 % .08 ;
_Astrocom y - 4,96 £ .15
Electrovoice ~ 5.11 % .18
Roanwell 3,17 = .06
 Eaéh impedance is 1iste&_p1us-6r minus*ong.standard'deViation;. i
6-1
i
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7.0 -'CONCL.USIQNS

A careful evaluatlon of the test data ylelds the'

fOllOWlng conc1u51ons

‘The H-143 earphones supplled by Astrocom and Carter
coare fun;t1onally equivalent, i.e., no.51gn1f1gant_‘,-

differences in earphone perfofmante weré noted,

'The M 87 mlcrophones supplled by four dlfferent

vendors revealed two areas of 51gn1f1cant parameter- |
varlatlon The Roanwell M-87 mlcrophones yielded

' an average impedance of 3 ohms-at 1000 Hz. The '
‘impedance of the microphones supplled by the other
three vendors averaged 5 ohms. In addltlon, the

Roanwell mlcrophones averaged much 1ower in “I

_ sen51t1V1ty than did the other vendors?' units.

No 1mportant performance Varlatlons were Found f6r f
the M-101 microphones supplied by the three

-~ vendors [Astfocpm,!ﬁlectrovoi;e,vand Carter).

7.1
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 APPENDIX A

© M-87/ATC FREQUENCY RESPONSE GRAPHS
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Figure A-22.— Electrovoice M-87 ground level frequency response SN-5Z.
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Dip is allowed, within the 1100 to 1700 CPS Range
To extend below the limits of the envelope.

The portion of the dip which occurs outside of
The envelope may be no greater than 150 CPS wide.

Figure A-23.— Electrovoice M-87 ground level frequency response SN-53.
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Dip is allowed, within the 1100 to 1700 CPS Range
To extend below the limits of the envelope.

The portion of the dip which occurs outside of
The envelope may be no greater than 150 CPS wide.

Figure A-24.— Electrovoice M-87 ground level frequency response SN-54.
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Dip is allowed, within the 1100 to 1700 CPS Range
To extend below the limits of the envelope.

The portion of the dip which occurs outside of
The envelope may be no greater than 150 CPS wide.

Figure A-25,— Electrovoice M-87 ground level frequency response SN-55,
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Figure A-26.— Electrovoice M-87 ground level frequency response SN-56.
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Dip is allowed, within the 1100 to 1700 CPS Range
To extend below the limits of the envelope.

The portion of the dip which occurs outside of
The envelope may be no greater than 150 CPS wide.

Figure A-27,.,— Electrovoice M-87 ground level frequency response SN-57.
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Figure A-28.— Electrovoice M-87 ground level frequency response SN-58,
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Figure A-29.— Electrovoice M-87 ground level frequency response SN-59,
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To extend below the limits of the envelope.

The portion of the dip which occurs outside of
The envelope may be no greater than 150 CPS wide.

Figure A-30.-— Electrovoice M-87 ground level frequency response SN-60.
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Figure A-31.— Roanwell M-87 ground level frequency response SN-1.
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Dip is allowed, within the 1100 to 1700 CPS Range
To extend below the limits of the envelope,.

The portion of the dip which occurs outside of
The envelope may be no greater than 150 CPS wide.

Figure A-32.— Roanwell M-87 ground level frequency response SN-2.
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Dip is allowed, within the 1100 to 1700 CPS Range
To extend below the limits of the envelope.

The portion of the dip which occurs ocutside of
The envelope may be no greater than 150 CPS wide.

Figure A-33,— Roanwell M-87 ground level frequency response SN-3.
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Figure A-34.— Roanwell M-87 ground level frequency response SN-4.
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Figure A-35.— Roanwell M-87 ground level frequency response SN-5.
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Dip is allowed, within the 1100 to 1700 CPS Range
To extend below the limits of the envelope.

The portion of the dip which occurs outside of
The envelope may be no greater than 150 CPS wide.

Figure A-36.— Roanwell M-87 ground level frequency response SN-6.
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Figure A-37.— Roanwell M-87 ground level frequency response SN-7.
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The portion of the dip which occurs outside of ;

The envelope may be no greater than 150 CPS wide.

Lo Figure A-38.— Roanwell M-87 ground level frequency response SN-8..
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Figure A-38.— Roanwell M-87 ground level frequency response SN-9,
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Figure A-40.— Roanwell M-87 ground level frequency response SN-10.
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Figure A-41.— Carter M-87 frequency response at 25,000 £t SN-41.
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Figure A-42.— Carter M-87 grequency response at 25,000 £t SN-42Z.
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Figure A-43,— Carter M-87 frequency response at 25,000 ft SN-43.

e ey

e —— ¢ —



15-v
- FREQUENCY RESPONSE M-87 MICROPHONE -
RESPONSE AT 25,000 FEET ,

+ 15

+|Q - : /—_ N

A N
_ /fi /f’//;7/4 \\ “ ‘\

" SN A

—

T

-5 — : Al
T ' 2 3 4 5§ 6 7B29I0 2 . 3 4 5 &6 7 84810

oo - 1000 10000
- FREQUENCY IN CYCLES PER SECOND

RESPONSE IN DEGTBELS

Figure A-44.- Cart2r M-87 frequency response at 25,000 ft SN-44.

———— i e



=
=
9 .
fé +.15
E 4'10 - < . .
: wow ) L+ e ‘\
’_:] o
oE B TL DA
TE B A7 w/\ LN
= B o +5¢ : < : AN
= -
R AL ;"NH\L
%om = i : / A Y -
g o0 L~ A T ‘ \
ret oA : :
. o — 5 ~ r
: g £, ~N
. o m . ; .' / . .
o 58, ® o Pt , R A\
o lod 3 ) /f i \
. ) . )
£ [ o
Heops 5 i ' ‘ ' _ 1]
; | o 2 3 4 5 6 78310 2. 3 4 567890
r 100 o 1000 10000
b ' _ E ‘ : FREQUENCY IN CYCLES PER ~TCOND '
Figure A-45.~ Carter M-87 frequency response at 25,000 ft SN-45.
e ot . N

B TR Y i

— ey T e

— —— e ———

o Attt



£5-y

FREQUENCY RESPONSE M-87 MICROIHONE

RESPONSE AT 25,000 FEET

+ |5
,”’/_—__
(7] '!'IO r . &V\
A |~ . .
2 wdBE; \\g LN
= o+ 5 e - 8
(o L~ 1 N
z e ‘ / A\ -
-1 0 4 v v
1 .

= vd
. [ K[k WX
= = \™
W]
(= ,/’f’//

«10

. e B \\
-5 '
| 2 3 4 8§ 6 78 910 2 . 3 4 6 6 7T 8 910
100 1000 ’ 10000

FREQUENCY IN CYCLES PER SECOND

Figure A-46.— Carter M-87 frequency response at 25,000 £t SN-46.
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Figeure A-47.— Carter M-87 frequency response at 25,000 £t SN-47.
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Figure A-48.—~ Carter M-87 frequency response at 25,000 ft SN-48.
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Figure A-50.— Carter M-87 frequency response at 25,000 ft SN-50.
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Figure A-51.— Astrocom M-87 frequency response at 25,000 £t SN-31.
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Figure A-52.— Astrocom M-B7 frequency response at 25,000 £t SN-32.
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Figure A-53,— Astrocom M-87 frequency response at 25,000 £t SN-33.
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Figure A-54,— Astrocom M-87 frequency response at 25,000 £t SN-34,
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Figure A-55,- Astrocom M-87 fr:quency response at 25,000 ft SN-35.
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Figure A-56.-- Astrocom M-87 frequency response at 25,000 ft SN-36.
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Figure A-57.— Astrocom M-87 frequency response at 25,000 £t SN-37.
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Figure A-58.— Astrocom M-87 frequency response at 25,000 £t SN-38.
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Figure A-59.- Astrocom M-87 frequeﬁcy response at 25,000 £t SN-39.
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Figure A-60.— Astrocom M-87 frequency response at 25,000 ft SN-40. o
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Figure A-61l.- Electrovoice M-87 frequency response at 25,000 £t SN-51.
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Figure A-62.— Electrovoice M-87 frequency response at 25,000 £t SN-52Z.
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Figure A-63.— Electrovoice M-87 frequency response at 25,000 ft SN-53.
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Figure A-64.~ Electrovoice M-87 frequency response at 25,000 £t SN-54.
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Figure A-65.— Electrovoice M-87 frequency response at 25,000 £t SN-55.
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Figure A-66.— Electrovoice M-87 frequency response at 25,000 ft SN-56.
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Figure §~6?.~ Electrovoice M-87 frequency response at 25,000 £t SN-57.
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Figure A-68.— Electrovoice M-87 frequency response at 25,000 ft SN-58.
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Figure A-69.— Electrovoice M-87 frequency response at 25,000 £t SN-59,.

Rt e 4 ey

T —

— g - =



LL-¥
FREQUENCY RESPONSE M-87 MICROPHONE

RESPONSE AT 25,000 FEET

+ 15
+10 ’f//’—
e | A1 .
= aREE \
S s = =
= / , // A""‘-—h-_.s_“‘_
z 0 v ; // Ly \ y
= / //
= IRy
g -5 - Z s <
% ?\\\\//,/
- — \\
- |5 3
} 2 3 4 5 6 780910 2 . 5 67 8910
160 1000 10000

FREQUENCY IN CYCLES PER SECOND

Figure A-70.—~ Electrovoice M-87 frequency response at 25,000 £t SN-60.
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Figure A-71.— Roanwell M-87 frequency response at 25,000 £t SN-1.
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Figure A-72.— Roanwell M-87 frequency response at 25,000 £t SN-2.




08-V
FREQUENCY RESPONSE M-87 MICROPHONE

RESPONSE AT 25,000 FEET

e T e g
|

+15

410 B . ////~_#. .

ol — Pl A M- -

\
{
N\

RESPONSE IN DECIBELS

\

Q\
L\
\
\

AVAY
,f”"’r
L]
J,/’

_ e h
10 — ‘ \<
L : E
15 Y- ' » 3
Sl ' 2 i 3 4 5 6 78910 2 3 4 5 678910
oo R - 1000 ‘ © 10000 *
| FREQUENCY IN CYCLES PER SECOND | T

Figure A—73.4 Roanwell M-87 frequency response at 25,000 £t SN-3.

B i et AR




ay

18-y
FREQUENCY RESPONSE M-87 MICROPIIONE

RESPONSE AT 25,000 FEERET

o ¢ =T |

+ |5 - : _
v +10 /:_ JL\ S
% | . / ‘\Q
R IR
H+5 ///,/V/, .
& 0 ,//// ;_,,,””:7 N ; ﬂf\i
Ky
o I = [ N
z pd \ | .
< ~ 5 _z | ‘ \
T ] \
ve \ \
-15 : " .
1 2 3 4 5 678910 2 3 4 5 67 8910
00 1000 10000

FREQUENCY IN CYCLES PER SECOND

Figure A-74.— Roanwell M-87 frequency response at 25,000 ft SN-4.
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Figure A-75.— Roanwell M-87 frequency response at 25,000 ft SN-5.
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Figure A-76.— Roanwell M-87 frequency response at 25,000 £t SN-6.
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Figure A-77.— Roanwell M-87 frequency response at 25,000 ft SN-7,
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Figure A-78.— Roanwell M-87 frequency response at 25,000 ft SN-8.
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Figure A-79.— Roanwell M-87 frequency response at 25,000 ft SN-9. f -
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Figure B-21.— Electrovoice M-101 ground level frequency response SN-21.
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Figure B-23.— Electrovoice M-101 ground level frequency response SN-23.
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Figure B-38.-— Carter M-101 frequency response at 25,000 £t SN-18. e e e
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Figure B-39.— Carter M-101 frequency response at 25,000 £t SN-19.
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Figure B-41.— Astrocom M-101 frequency response at 25,000 £t SN-1.
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Figure B-43.— Astrocom M-101 frequency response at 25,000 ft SN-3.
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Figure B-44.— Astrocom M-101 frequency response at 25,000 £t SN-4.
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Figure B-45.— Astrocom M-101 frequency response at 25,000 £t SN-5.
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Figure B-46.— Astrocom M-101 frequency response at 25,000 f£t SN-6.
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Figure B-47.— Astrocom M-101 frequency response at 25,000 £t SN-7.
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Figure B-48.— Astrocom M-101 frequency response at 25,000 ft SN-8.
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Figure B-49,— Astrocom M-101 frequency response at 25,000 £t SN-9.
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Figure B-50.— Astrocom M-101 frequency response at 25,000 ft SN-10.
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Figure B-52.— Electrovoice M-101 frequency response at 25,000 £t SN-22.
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Figure B-55.— Electrovoice M-101 frequency response at 25,000 £t SN-25.
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Figure B-57.— Electrovoice M-101 frequency response at 25,000 £t SN-27.
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Figure B-58.- Electrovoice M-101 frequency response at 25,000 £t SN-28.
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Figure B-59.— Electrovoice M-101 frequency response at 25,000 £t SN-29.
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Figure C-1.— Carter H-143 frequency response SN-100.
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Figure C-2.— Carter H-143 frequency response SN-99.
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Figure C-3.— Carter H-143 frequency response SN-98.
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Figure C-5.— Carter H-143 frequency response SN-96.
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Figure C-7.— Carter H-143 frequency response SN-93.




FREQUENCY IN CYCLES PER SECOND

» HH: +14 L ¥R pr_ t
L p4e 444 ges 4§+ rfr el ki .ﬁ L
] Hah i SESRY FRRS RSN
1] 1 L HU
EORRNRRRTRRRR DO ND HH HHH w.i
HAL L L1 ]
NRANRURENY SNURAIRRRE - R
| ] A,:.:*
. T T
EES aet il
aiis — - nr H
- nmﬂ
HHHH 5 ga
HHH 4
i ‘ ; i
3 = - = ZZ3pmocagac:
=£3 TR SELEZER] s $id Eee i
F 35338885 1 -+t = 1
! i FEaTREs’
3 i i % B EH H
sadaky = .m. ie ou b T ER
HHH 335 4 0 R
4 ] HH tl Hif
apsaatitie iy HH T 1 .H,;“t
41 4 44 = . 1 A 44
! 1 H- L IRELERR T &
i ! H, H 4_ Rttt
k 44 4441 1
A auve ' e AA
g ¢ v \ H
L | » { _ 8
i | i bfL 2 1 W
§ A L1 L HIN
T i P
E a2 3 1a90 " .
3 -iii] L 2z M EA BRS¢
3= =10 s 155, 352 4- 2EE
TR 248 L} 13 3 3 L1 ~e. 1
H STNSEREIRE: ;s aciNLy I
FHEHIE jil; el 1 Hi
& T B = §
4 fibi: ESHES IR IR
g2 - E55: EE 2 SRS FABC RN
- - 132 £ m.v mmAl ”‘ z = 3 ﬂ..l M “-d'll
E3icEgeasss 332 T SFERRNAS
S23Ea S SIEERnY SzeaM98t
g o= H S B3
7 HETERT 4
e wnyua b
HH HH
s posn 13-4 44
= FRERE
i H SENE A8 E3pe
Ly L L 44 4 e 4 < b
bd - i
E »4 - +
EERRREA N : 14 SESRERY N i 4 |
" L1 HaH |
L0 i ! i |
g o HE e B kSBfge C3E: 1 £
LA' 2 2f Lt !
3% EXE3 ss 3
5 2 2 fagias SRS Fods i -1 ! 2
3 | e ] i b 1 i :
Taipiptadizgd H =32 i el
53 : - . “x .. 2 .“ T 14 o %n
T T g EH R t i it
= g X § T !
BESSRESE S TER L Aot Hijie
: 3 BETAEEC ET T 3 EH Y
LE FittEE B et R Rt 3 nzin)
| EE R R TR R D B R AHE
b FHIT i rEH ti tHid
Ee EsTIanI LS = o
b g e S EXR =
sesgnss serhaass Tasasant RIS 5%
P — b4 =
4 say H 3
-]
o
o
(-]

120

115E
110

-143 frequency response SN-92.

Figure C-8.— Carter H




T

5

= Calisdn 13 .

—

e A

FREQUENCY IN CYCLES PER SECOND

T8 g avaty i D S5 EEm

€13

Figure C-9.— Carter H-143 frequency response SN-91.




TR T T TTTRTTRT T S
v#v T | H | iH HF *a W i { I H ~
L L L H H - " q
LEL | | ' 1 | H
T + 1t Lﬂ 4 v
| i ]
+ . T.x | rg ~
SRRANAR " L J L H
i i =f.*.x i i
] : _:#i1 i
H 2 H . -
i x. 1 2 I3 ] nl- 145
g ¥ L }
it it Hii
t HHHITHH 3 i w
t i S H T
T E 3 1 E 3
S E R uw,u 5 S H =
] 2 I2EEI3NAG T BT B e
1 L4 TN LE s =2 EHErIE
PLbge g bl gttt [RESeE S anes £6 JL...... =E31ERge
T 3. =it It ++
- Fassy oy + - H ¥ Se 8
gieuga 1 - R T -ﬁ.. 1 HH
A HHERHT T T R
geqnubgs saybsenasstasi xnas blus (A0RRDNARRE Sod RpenRse tHFH A
) s 2 y 4 o = - b+ R - R b 4
I 4 (14
Ll EE [T -Tm i T [ nanns et bupass
i 1 L HEE NERE AYAOY NURREARRNN TNQRRVRENL
s - SRIRRRNE AR B1
HHH L] "
| HEHE L ALy H ¥ 14 o
i o
3 FHH 3 = 1 SERIE R ST CEELE Hil ©
s Z 3 - - ] 21 &
T T T T e SEEEEENE SRNRINIEE K 52 H
EEED L Tu B PR LA m‘pu
BRI =3 BEFRH TR R
PR LEret b R e 1
8 Wgs i " ._(L fus +4 " e g
o 1 H
. \ L spAghEd
FEHT El+ HT HEE BERastl
i T Hiinbysshiie HT
e FEHER S HHHH H
Ii ] ] asdagn slinair langpuiiuflipagin
E ay andadl K* B aNF SARE BOW o8 H u Y
L TH R FHEH
RY B8 8 Saudad 4 bl
4 REN ] L | 1 g
T tpine b .r;-mf shnypupRaipiee
4+ Gl RE & Ade e SR -3 4 bt SERSE --f <4 ”
i
[ i NEERESRY
44 ERazes
SNRREE 1 H
]q. m E 128 3 - : Mw. scEc PUERSAE .lm
= E e
iE
bz Sgadzs 1
e
= dw ]
e : e
L msdy sskpsusnpis By
wpnighn mugan ] i EEany ]
by . bbb e b4+ o

115 F
110

(7]
o o [=1] (=1}
-

A NI 3SNQ«L34
- N\
\

C-14

FREQUENCY IN CYCLES PER SECOND

Figure C-10.— Carter H-143 frequency response SN-90.
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Figure C-23.— Astrocom H-143 frequency response SN-68.
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Figure C-25.— Astrocom H-143 frequency response SN-71.
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Figure C-27.- Astrocom H-143 frequency response SN-73.
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Figure C-29.— Astrocom H-143 frequency response SN-78.
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Appendix D

The far field graphs in this section were prepared
according to MIL-M-25642A; that is, with the far field
frequency response graph offset from the near field graph
by the number of decibels difference between the near field
and far field sensitivity at 1000 Hz.
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RESPONSE FREQUENCY CHARACTERISTIC TO A CLOSE SOUND SOURCE
TABLE D-1.— CARTER AND ASTROCOM FAR FIELD TEST DATA

Far Field 110 dB SPL 6 ft

INPUT:

FREQUENCY OUTPUT LEVEL
200 TE |TE |TE |TE |TE |---|---|---]---|---
300 N/R| N/R|N/R|N/R|N/R} ---}---]---]---]---
400 37| N/R| 37| 33| 30)---] 33| 34]|---|---
e s4] 50| s1| 43| 43| 37| 40| 41| 41| 40
$00 84| 78| 60| 72| 73| 62| 64| 79| 70| 65
1000 84| 88|113| 85| 78] 60| 80| 47| 84 68
2u00 64f 68|110| 72| 57| 48] 55| 70| 3c] 65
3000 165/ 162]197}132]162|120}212{185}145}|155
o 96/ 83| 78| 90| 87| 83| 70| 64| 84| 80
B ss| 44| 52| 57| 63] 57] 60| s6] sz 62
i 60] 36| 44| 60] 60] 52| 53] 57] 42] 60

?éﬁ?ff*&%’&isn 41} 44| 50| 47| 48] 57| 53| 54| 51| 52

MANUFACTURER:

Carter CE-87/AIC
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Figure D-1.— Carter far field frequency response SN-41.
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- Figure D-2.— Carter far field frequency response SN-44.
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Figure D-3.— Carter far field frequency response SN-47.
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Figuie D-5.— Carter far field frequency response'SN#SO.
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Figure D-7.— Blectrovoice far field frequency response SN-52.
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Figure D-8.— Electrovoice far field frequency response SN-53,
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Figure D-9.— Electrovoice far field frequency response SN-54.
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