Errata for
Introduction to Electroacoustics and Audio Amplifier Design
by
W. Marshall Leach, Jr.
Last revised at 10:30 PM on 4,/26/99
Starting 2/2/99, all changes are individually dated.

Page 9, Table 1.1. Change “Quite” to “Quiet”

Page 9, 1st line in Paragraph 3. Change “ones hearing” to “one’s hearing”

Page 15, Fig. 1.9. Change “Compensating E” to “Compensating Low End Rolloft”
Page 19, Problem 13. Change “[59 dB]” to “[59 dBAJ”

Page 19, Problem 15(b). Change “SPL of 90 dB” to “SPL of 90 dBA”

Page 25, line 2 of Eq. (2.25). Change “wo1” to “wq”

Page 28, Example 5. Change “sinusoidal sound wave” to “sinusoidal plane wave”
Page 32, line 4. Change “Eq. (2.38)” to “Eq. (2.37)”

Page 38, last line in paragraph 1. Change “\ = C” to “A = C/4”

Page 38, Fig. 2.7. Change the caption to “(a) A = C, (b) A= C/2, (¢) A = C/3, (d)
A=C/4, (e) A=C/5, () A =C/10”

Page 46, Problem 4. Change “characteristic” to “specific.” Change the answer to “[is
multiplied by 1/ \/5]”

Page 55, Eq. (3.24). Change “5.09” to “2.54”

Page 79, Fig. 4.9(a). Change “Rys2” to “1/Rp2”

Page 92, Problem 7. The “C'41” and “C45” are reversed in the answer
Page 97, line 1. Change “Chapter 2” to “Chapter 3”

Page 97, Replace Fig. 5.5 with the one at the top of the following page
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Figure 5.5: dB plots of 20log|T (j27 f)| versus frequency for piston diameters of 1/2 inch
and 1 inch.

e Page 107, Fig. 5.15(c). Add a resistor Rap in series with capacitor Cap
e Page 109, Replace Example 1 with:

Example 1 For a diaphragm diameter of 1/2 inch, the frequency at which reflections for
normal incidence cause the response of a microphone to be boosted by 3 dB is approrimately
9 kHz. 1t is desired to design a dynamic microphone having a diaphragm diameter of 1/2
inch such that f, =9 kHz. For f, = 40 Hz, calculate the required resonance frequency and
quality factor and plot the expected frequency response both for normal and parallel incidence
of the sound wave.

Solution. It follows from Egs. (5.36) and (5.37) that fo = (40 x 9,000)1/2 = 600 Hz and
Q = 600/ (9000 — 40) = 0.06696. The coefficients in the transfer function T (s) given by
Eq. (5.1) are calculated from Eqgs. (5.2) and (5.3). For the 1/2-inch diameter diaphragm,
the coefficients are b; = 2.946 x 1073, by = 2.408 x 107, ¢; = 1.817 x 107°, and ¢ =
1.204 x 10719, The plots for the frequency response are given in Fig. 5.16.



10

0 PB% e T
/// N OO
dB
/ N\
90°
=10
—20
20 100 Tk 20k
Frequency

Figure 5.16: Dynamic microphone response plots.

Page 118, Problem 2. Change parts (a) and (b) to:

(a) 1/2 inch. [3.37 dB]
(b) 1 inch. [5.54 dB]

Page 124, Fig. 6.7. Change the caption for (c) to “Acoustical”
Page 130, Eq. (6.20). Change “Qrs” in the denominator to “Qgs”

Page 154, Problem 6(a). Change “2R4; = 11.4 N-s/m®” in the answer to “2R4o =
25.9 x 10® N-s/m®”

Page 162, equation for B. Change the “3%?” to “33” in the denominator after the
second equal sign

Page 182 (3/16/99), change Eq. (8.6) to

1 1 MupCups® +Maps/Rar, + 1
YAQ _ CABS+ + _ APV AB AP / AL
Rar Myps Maps

Page 182 (4/8/99), Eq. (8.10). Change s3/wq to s3/w

Page 186, under Eq. (8.25). Change the rule for choosing the roots to: “For r < 1,
pick the root that satisfies d () 72. For r > 1, pick the root that satisfies d > r2”

Page 187, 1st line under Eq. (8.31). Change “f,,” to “f1”
Page 191 (3/5/99), change Fig. 8.8 to the one given below.
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Figure 8.8: Vented-box design chart for QJ;, = 20.

e Page 195, equation for M,;g. Change “0.047.6 kg” to “0.0476 kg”
e Page 196, line 1. Change “a,, = 0.12 m” to “a,, = 0.10 m”

e Page 196, equations for R41p and R4op. Change “a,” to “af,”

e Page 196, equation for Cx1p. Change “a®” to “a’”

e Page 196, equations for Ra1w and R4o1. Change “a,” to “a?”
e Page 197, equation for Cq1y. Change “a,,” to “a3”

e Page 198, caption for Figs. (8.15) and (8.16). Change “VD3” to “V3W,” “VD7” to “V7W,”
“VD5” to “VBW,” and “VD1” to “ViW”

e Page 199, equations for fg and Lp in Problem 1. Change “Vg” to “Vsp”

e Page 199, Problem 3. Change the answers to:

(a) fs = 38.0 Hz, Qus = 0.552, Vas = 1.78 feet3, n, = 0.484%, fz = 32.9 Hz
(b) fs =30 Hz, Qps = 0.468, Vg = 3.18 feet3, 5, = 0.483%, f5 = 30 Hz
(c) fs = 17.4 Hz, Qps = 0.307, Vg = 10.4 feet3, 1, = 0.469%, fp = 24.5 Hz

e Page 218, Eq. (9.28). Change “Q2” to “Q1” in the equation for Co
e Page 223, equation for Cp;s. Change “v/1+ ” to “(1+ «)”

e Page 224 (3/6/99). Add the following figure to illustrate the effect of adding the
matching networks to the midrange voice coil.
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Calculated SPL responses after addition of matching networks to the midrange voice
coil.

Page 226, Problem 7. Assume Rg =7 (Q for the woofer
Page 232, 3rd line from bottom. Change “Chapter 2” to “Chapter 3”

Page 234 (2/2/99), 4th line under Fig. 10.4. Change “k; = (51/52)1/2” to “k; =
(S2/50)"*
Page 234, 2nd line from bottom. Change “Chapter 2” to “Chapter 3”

Page 235 (4/20/99), Fig. 10.5. On the lower center circuit, change 13 to 14, E15 to
E25, and R12 to R22.

Page 235 (4/20/99), Table 10.1. Change the closed parenthesis immediately to the
left of each equal sign to a closed brace.

Page 236 (2/2/99), 7th line from bottom. Change “Ca; = 29.89 x 1076”7 to “Ca; =
86.63 x 10797

Page 236 (2/2/99), 5th line from bottom. Change “Cx; = 1.913 x 1073”7 to “Clay
5.545 x 1076~

Page 240 (2/4/99), bottom line. Change “Rar” to “Zar”
Page 241 (2/4/99), Eq. (10.31). Change “B2(?|e,|* /S3R%” to “ley|” /RE”
Page 241 (2/4/99), Eq. (10.34). Change “Qr = wo/ (wy, — we)” 10 “Qr = wo/ (wy + we)”

Page 246 (2/4/99), step 1 at top of page. Change “\/45 x 400” to “y/40 x 400” and
“(400 — 5)” t0“(400 + 40)”



Page 248 (2/4/99), step 1. Change “v/45 x 400” to “y/40 x 400” and “(400 — 5)”
t0%(400 + 40)”

Page 257, Example 3. Change “w, = V10" to “wy = 104/10”

Page 267, Eq. (11.46) Change the equation for r. to r. = Vp/Ig = 2Vr /13

Page 270, Fig. 11.20. “wy” and “w,” are reversed on the horizontal axis

Page 276, last paragraph. Change “Cy and C3” to “C and C5”

Page 277, second paragraph. Change “Cy and C3” to “C and C5”

Page 306, Problem 2. Change “wg” to “w;” in the equation for G (s)

Page 322 (4/26/99), Replace the Summary Sheet with the one on the following page.
Page 327 (3/6/99), Eq. (C24). Change “0.5” to “0.25”



B.7 Summary Sheet

Driver Make and Model

Test Performed By Date

Voice-Coil Resistance R = Piston Radius a =

Off Box Resonance Frequency fs = On Box for =

Off Box at Resonance Vg /Vy = On Box Vi /V,4 =

Off Box R + Rps = RsxVp/Va=____ = OnBox Rg+ Rgcr =
Off Box Ry = /Rg(Rg + Rgs) = On Box Ry =

Ve =Vax Ri/Rs at f; and fo. Of Box Vg =— On Box Vg =
Off Box f1 = On Box f; =

Off Box fo = On Box fo =

Off Box feneek = 1J2 = On Box feheek =

Off Box Qs = fQngﬁ \/ R ;ERES = OnBxQuecr = —m8 ——

R
Off Box Qs = R—;QMS = On Box Qper =
Off Box Qrs = il Qus = On Box Q _
TS = Rp + Rps M5 — ToT =
Test Box Volume Vr = Vas = Vi Jor Qecr _
fs Qes
2
Mass Correction Factor kyy = 4/ 1+ 10.65% —
fs/kn = Qms X kv =
Qps X ky = Qrs X ky =
4 f3Vas
Effici =25 =
ciency 7o = — One
Ca - fa = Cb = fb —
u

g1 1 1]
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E mfafoLE ffCabeCb]



