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Appendix A

Loudspeaker Dimensions

Woofer

Outside diameter Waiam | e mm.
Woofer radius Re | mm.
Magnet radius fw | el mm.
Woofer height Hy | mm.
Cone depth Weone | oo, mm.
Flange thickness Whange | ceiveennn... mm.
Flange width Wiebate | ceeeeeninnn. mm.
Cut-out diameter Wiole | o mm.

Mounting screws M...

Midrange

Outside diameter Mgiam | e, mm.
Tube radius Rn | . mm.
Tube height Hn | . mm.
Cone depth Meone | ol mm.
Flange thickness Mlange | coeenennn.. mm.
Flange width Miebate | eeeeeeen mm.
Cut-out diameter Miole | ceeen. mm.

Mounting screws M...

Tweeter

Outside diameter Tdiam | e, mm.
Magnet radius Re | mm.
Cone depth Teone | oo, mm.
Flange thickness THange | ceeeeeenenn. mm.
Flange width Trebate | eeeeeeennn. mm.
Cut-out diameter Thole | e, mm.

Mounting screws M...
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Woofer Impedance Data Chart. (Left hand)
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.ohms.

Date:....ccoovvvvienn....

Res freq:.......ccoovvvinii.

Impedance Chart
Frequelgcc):y- Hz

h
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Woofer Impedance Curve Chart. (Left hand)
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Date:....ccoovvvvienn....

Impedance Chart
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Woofer Impedance Curve Chart. (Right hand)

Copyright © 2011 Mike MacLeod

Vi



Appendix A

TYPE: .......cccceiveeeeeee.. PIN: . DATE -
LEFT HAND RIGHT HAND
Woofer parameters :
Re Ohms. | ., Ohms
Crossover point: = Hz. | s Hz.
Zss Ohms. | ., Ohms
................ Hz. Zs3 Ohms. TR © 10111
Fl .................... HZ. ..................... HZ
= Hz. | Hz.
Qs | oo e,
Zis= Vs mV - = - =
V, Vv
Impedance Z I—O Zfs Q Zfs ................... Q
Ze = . 707 X Zfs
F, & F, is the frequency of Z; | Z3=.707 X ...... = Q| Z=707x ...... = Q
above & below F,.
Speaker Q:
ro = Zss 0= s e M= P
Re
Qus=_F_ X Rex/ro | .. X tovererennns x/_ ................... Xereerann, x/_ .....
Fi-F  Zgs
Qts S Qts B P
Check Fs: ( £1 %)
Fs = FixF, Hz X = Hz | ........ b U = ....Hz
Calculate Lyes = Re x V2
= ... xV2. = ... Q [=....... XVN2. = ... Q
Find L above Fsand
record Fs.( >300Hz.) Fs= i Hz. Fo= i Hz.
Max Output. B _
SPL =10LOG(P) + S =10LOG............. o =10LOG............. S T
P= rms wats. S eeeeeeeeeseseeneeeenes B SPL. | Zeooreeeeerrrereveeeennnn dB SPL

S=sensitivity- AB@1w/1 m

Copyright © 2011 Mike MacLeod

vii




Appendix A

CTl= i, uF. Rd= ..., Q
Fs= Hz. (see data chart)
Where Lo = Re  x10° = x10% = ... mH.
2X7mXFs
C7= L x 10° = x 10° e SUUTTTTOUR uF.
Re’ ( )
R4 (Use a standard 5watt value close to Re. e Q.

Check the impedance curve as a reference
and aim to get a straight line)

Note: Use R4 as Z,, in the woofer crossover calculation chart if using
an impedance equalizer.

Woofer Impedance Equalizer Calculation Chart.

T et = 0.0953 X (F<’ X Va5 ) x 10° = 0.0953 x ((__)°x )X 10°={............ %

QES

Qes=_Oms. = = .
(ro-1) ( - 1)

o= Zs_ = = i (see data chart for R, , Zs, Fn, Fi)
Re

Qms = Fs X \/ro - X \/ N
(F1-F2)

Vis=1.15 X ((Ebox>2 - 1)x Voox = 115X (eoveeee= 1) X oo,

S
= . liters

Woofer Relative Efficiency calculation chart.
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Appendix A

TYPE & oo PIN & e DATE : .o
LEFT HAND RIGHT HAND
..................... Ohms tevreeereeennne. OhMS
..................... Hz. eerriereee. HZ.
..................... Ohms tevrreeeeennnnee. OhMS
................ Ohms veviiiiieeeeen. Ohms
................ Ohms veiiieereveeen..  Ohms
Zis= Vs mV Zts= ...........0hms. Zis= cieiinnnnn. Ohms
V, V
Impedance Z: Moo - -
Zml = . ............0hms. Zm| =...c..eee.....Ohms.
Myi | = = - -
Zoh=.vvnonn...Ohms. Znl= e, Ohms
Midrange Impedance Calculation Chart.
Parameters: Fo= i, Hz
R3=.............. Q L6=.............. mH Cé6 = ...uF
Cideal = 1 X 106 = 106 = eieeeieieeenuF
2XTXReX Fp
Le= 1 x 10° = 10° = eeeeeeree.mH

Cn X (2 X 7t X Fp)?

R3: Re

veve......0hms.

Fy is the frequency of the notch you want to control and is usually equal to Fs.
Calculate Cigeal , then choose the nearest standard value capacitor for C,, to enable a
small enough coil to be wound (<6mH).

Midrange Notch Filter Calculation Chart.
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Appendix A

TYPE & oo PIN & e DATE : ..
LEFT HAND RIGHT HAND
Tweeter parameters :
Re | oo, ohms. | Ohms
Fs | i, Hz. | Hz.
Crossover point:| Zfs | cooveeeeeeeereianns ohms. | i, Ohms
Ze | oo, Ohms. | .oovvinnn.. Ohms
................ Hz
Zis= V. mV
fs \7:— Vv Zfs = ............0hms. Zfs = Ohms
Impedance Z: H; | = = = =
Zt: veeeeenn....Ohms. Zt: . .......Ohms
Tweeter Impedance Calculation Chart.
Parameters: Fo= Hz
R2=....cc...... Q L5 = ...mH C5= v, uF
Cideal = 1 X 106 = 106 = ..uF
2XTXReX Fp
Ls= 1 x 10° = 10° = mH
CnX (2 X 10 X Fp)?
R, = Re = eerrenn......0hms.

Fn is the frequency of the notch you want to control and is usually equal to Fs.
Calculate Cigear , then choose the nearest standard value capacitor for C,, to enable a
small enough coil to be wound (<6mH).

Tweeter Notch Filter Calculation Chart.
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Crossover Points & ...oeeeeeevveeennn.. /I Date : ..ovvveeeeieereeerinnn,
ZW S th e Zm| T iersssrssrrsreseas Zt T
*Alignment: ................ N = CX....ooeels & LXoooooiiiini..
Woofer :
L4 = Zw *N = T mH

21 x FLx 107

C4= 1 *N = 1 = T uF
2m X Zw X FLx 10

Midrange :
L2 = Zmh_ X2 *N= =] mH
4 x 1t x (Fp-Fu) x 107

L3= _ZnX(Fr-F)__*n = X =
2XV2 X1 X Fyx107°
(Where Fr, = Fp X FL = X ] TP mH
s )
C2= Fr-FL *N= =
V2 X 7t X Z X fry X 10
= e I uF
C3= 1 *N= 1 =
V2 X 7t X Zi X ( f-FL) x 10°®
= 1 = ukF
Tweeter :
L1= Zi *nNn = = TR mH
21 x Fp x 10°3
Cl= 1 *Nn = 1 = e, uF

2XnXZ X Fpx10°®

* Notes: 1. Use R1 from impedance equalizer chart as Z,, if using an impedance equalizer on woofer.
2. ‘n’ is the multiplier for the different alignments — see Table 1 page 16.

Crossover Network Calculation Chart.
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Appendix A

Table 1

As
calculated
with the text
book
formulas.
For higher
orders
multiply the
standard
values with
the
appropriate
multiplier.

Butterworth L/R Bessel
0.707 0.50 0.57
0.707 0.50 0.57
1.414 2.00 1.74
1.414 2.00 1.74

n™ multipliers
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Crossover Parts List.

+ = series connection. * = parallel connection.
Tweeter: crossover point = ...........ccceeeenvvennnnn. Hz
Cl=..........uF = ... @..o.n...... Vo i @..vnve.n. v
C5= ... uF = ... @..onnn.... A2 @..oeevV
C6 = ............ uF = @..onvo.... Voo () \%
Rl = ... Q = or
R2 = ... Q =
Ll = ............ mH
LS = ..., mH
Midrange: crossover point = ...................... &.ooviiiiiii Hz.
C2 = ... pF = (- Voo (.
C3 = ... pF = (- Voo (@O,
C6 = ............ uF = @.uvn.. Voo, (/.
R3 = ........Q = ...
L2 = ... mH
L3 = ... mH
L6 = ............ mH
Woofer: crossover point = .........c.cccoeiiiiiiinnn.. Hz
C4 = ... uF = @... Vo @..evnanen.
Cr = .......... uF = @.......... Voo @
L4 = ........... mH
R4 = ............. Q =

Note: Use higher voltage rated caps on parallel connection.

Crossover Parts List.
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Appendix A

C1 Zobel networks TWEETER
|| R1
L r —A\ W\~ A R2
— C2 L1 ‘
L L5
PAD
(optional to C5
L2 R1) T
R1 omitted if Zobel network is fitted MIDRANGE
| || R3 z
——C3 % L3 6
I— C6 i
T
WOOFER
L4
YT YL
ra| |
C4 —— _%
C7 |
|7 T
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woofer midrange tweeter
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