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Reference : Desian and Construction of a Mass Loaded Tapered Quarter Wavelength Tube (ML TOWT)

Using the Fostex FE-164 Full Range Driver

by Martin J. King, 4/21/01

Unit and Constant Definition

cycle := 2[firad

-1
Hz := cyclelSec
Air Density :

Speed of Sound :

p = 1.21kKgmn

C:=342[Eec
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User Input (Edit This Section and Input all of the Parameters for the System to be Analyzed)

Rseqes =3.5[Q

Driver Thiele / Small Parameters : Fostex FE-208 Sigma Properties

fg:= 51.565(Hz

Re:: 64']2 + Rgenes

Lyc = 0.85(H

S = T[[G81|Irnm)2

Bl = 10.47002VtON

amp

V1= 45.10iter
Re
Qeq 1= 0.243—
6.4M
de :=3.450
-1
1 1
Qu=H—+—H
Red Qmd[]
Qg =10.335

ML TQWT Geometry Definition (see Figure 7, pg 16 of the referenced article)

L :=360n

£:=636

Sp = 10012(in? — 410.625[0.75(in°

S, := 10112(in° — 410.6250.75(in

Density := 0.20tbifit
rport = lSIII’I

Lport :=2.00n
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(Length of the ML TQWT)

(Driver Position Ratio)

(Area of the small end of the ML TQWT)
(Area of the large end of the ML TQWT)
(Stuffing density : O Ib/ft3 < D < 1 Ib/ft3)
(Radius of the port)

(Length of the port)



Transmission Line Definition
n_closed := 4
n_open:=4
Geometry Definition
o -1
TR:= (S, - S)(L
Closed End of Transmission Line

Section Length

LCo =LENn closed + 1) 1
Le,:= LEMn closed + 1) 1
Le,:= LEMn closed + 1) 1
LC3 '=LENn closed + 1) 1

1

LC4 '=LENn closed + 1)

Open End of Transmission Line

Section Length

Lo, = Lfi1 - £)tn_open) ™
Lo, = L1 - &) tn_open)
Lo, = L1 - &) tn_open)
Lo, = Lfi1 - £)tn_open) ™ *

L04 = Lport + 06|__[|p0rt

(0 Ib/ft3 < D < 1 Ib/ft3)
(n_closed > 1)

(n_open > 1)

TR =0.000m

(Driver ---> Closed End)

Initial Area

S, o= S0+ TREL
S, =%,

S, =%,

S, =%, ,

S, =%, ,

Final Area
= -TR
SCO,l SCo,o mco
= -TR
SC1,1 SCl,O chl
= -TR
SC2,1 Scz,o mcz
= -TR
SC3,1 Scs,o mcs

%, , =%

(Driver ---> Open End)

Initial Area
SOo,o = SCo,o
S01,0 = SOO,l
SO2,0 = S01,1
Sos,o = S02,1
S =i 2
40" port

Total Length of the Transmission Line

n_closed n_open

Lo + Lo, = 38.900in
iZO ; iZ ’

=0

Final Area
= + TR
SOO,l SOo,o Dloo
= + TR
S01,1 SOl,O Dlol
= + TR
S02,1 Soz,o moz
= + TR
S°3,1 Sos,o Dlos

S

2
=Tl
A1 port

Stuffing Density

DCo := Density
Dcl := Density
DC2 := Density
DC3 := Density
DC4 := Density

Stuffing Density

Doo := Density

Do, = 0.0mbrft
Do, = 0.0mbrft
Do, := 0.0mbrft
Do, = 0.0mbrft

3
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3
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Resulting Acoustic Impedance for the Transmission Line
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Velocity at the Terminus of the Transmission Line for a 1 m/sec Driver Excitation
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Far Field Transmission Line System and Infinite Baffle Sound Pressure Level Responses
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Woofer and Terminus Far Field Sound Pressure Level Responses

1-10

L

-

”"

-

S

/
rd

ettt 4

o==""

/
/

/

31—l

7

' d

S 5
—"
—

/
frmcccccccae=

4

z.-------..-------..-..

o<

'/

a2l

7
T -..-----;.’,.,z

100

-10

\

N\,
\'

/

\%

[ Yep—"

4

=~

PR

-

-

bt Y
=

\/

Pe

100
ridw

Hz
Frequency (Hz)

1-10



D

Transmission Line System and Infinite Baffle Impedance
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Woofer Displacement
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