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1.

 A.N. Thiele  R.H. Small. -
 (  T/S- ),

 ( , ,
)  ( ) 

). , -
,  30. -

, 
, , , ,

.
 T/S- , -

.  16122-87, 
 ( -

 T/S- , -
, , -

).  T/S- , -
 JBL SpeakerShop.

1.1.  T/S-

1) Fs – ;
2) Vas – ;
3) Qts – .

 SpeakerShop 
, : -

 ( ), -
 ( ),  ( )

1.2. 

1) Re  – ;
2) Le  – ;
3) Pe – ;
4) Qms – ;
5) Qes –  (  Qts 

 Qms  Qes, -
 – );
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6) Sd –  Dia – ;
7) Xmax – 

 T/S- -
 T/S-  SpeakerShop 

, :  (
)  ( -

), , -
 (SPL)  (η0) , -

 ( ).

1.3. T/S-

: -
 (closed box)  (vented box). 

 T/S- , -
.

1) F3 – ,  – 3 ;
2) Vc –  ( );
3) Vb – , ;
4) Fc – ;
5) Fb – , ;
6) Qtc – ;
7) QL – ;
8) Dv – ;
9) Lv – .

1.4. T/S-  100 -1

, 
100 -1 :  – Pe =
100 ,  – Re= 6,9 ,  –
Qts = 0,2,  – Fs = 12,8 ,  –
Vas = 446 ,  – Dia = 25,2 , -

 – Xmac = 12 ,  – L  = 0,4
,  – Qes = 0,206, -

 – Qms = 7,08,  – Z = 8 .
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2.  JBL SPEAKERSHOP

2.1. 

, , -
: DISK1  DISK2. -

, . 
DISK2  DISK1.

 DISK1  SETUP.exe. -
,  C:\JBL.

 DISK2.
, .

-
 – SpeakerShop Enclosure Module 1.0 

SpeakerShop Crossover Module 1.0, -
.

. 

.
 SpeakerShop Enclosure Module 1.0 -

,  (  Continue) 
 ( . 2.1).

2.2.  TS-

Loudspeaker → Parametrs--full
 TS-  100 1 (  Qes ), -

 Manufacturer  Model Name ( , USSR 
100GDN-1);  Sensitivity 1 watt

. 2.2).
 Dia  Sd.

 Number of drivers – .

Calculate Unknoun. , 
Qes = 0,2058  0,206.

, Add to
Database.
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. 2.1. 

. 2.2. 
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  -
Loudspeaker → Load from Database.

.

, -
, -

,  SpeakerShop .
Accept, -

, 
SPEAKER .

 (File → Save Desing As...).
.

SpeakerShop , -
.

-
 ( ) -

, -
Optimum CLOSED  BOX

VENTED BOX .
.

 Fill -
,  (none).

 Dv  Lv  ( . ).

2.3. 

.
. -

 – . -
Graph

F4...F9.
 TS- , -

, .
-

 (  – ) 



9

Plot -
Optimum . 2.3).

1

2

. 2.3. 

 1 ,  2 – 
.

Clear.
Cursor , -

-
, Cursor:. -

, -
-

.
Cursor.

, -
.

-
Graph → Configure. -
 ( ), -

, , 
. 

.
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2.4.  JBL SpeakerShop

, -

. 
 –3  48,7 ∼33 , 

 – 34,1 ∼54 . 
 12 .,  – 24

., .
, -

. ,  Qt
 0,707.

-
.

Optimum CLOSED  BOX,
, . 2.4.

. 2.4. 
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Box Damping (Fill) -
: None, Minimal Heavy – -

 5 %, 10 %  20 % -
.

 Qtc. 
, -

 Qts < Qt .  Qts < 0,707, 
100 -1, –  Qt  = 0,707 -

 ( ).   
 Qts  0,707  1, 

  Qt  = 1 ( ).
,  Qts 

 0,707 -
, 

.  Qts > 1.
. 2.4  Qtc = 0,707, 

Accept
). -

 Qtc = 0,5  Qtc = 1,2.
. 2.5.

. 2.5.  Qtc

 Qtc = 0,5 (  1) Vb = 75 , F3 = 52,3 ;   Qtc = 0,707
 2) Vb = 33 , F3 = 48,7 ;  Qtc = 1,2 (  3) Vb = 9,8 ,

F3 = 87,3 .
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 Qtc = 0,5  (+3 
 20 ),  –12 , 

. 
, 
,   Qtc = 0,707. -

∼2,3 .
 Qts = 1,2 -

,  Qtc = 0,707. -
 100  3  (2

), . -
∼2,3 .

Optimum VENTED BOX. 
, . 2.4, 

-
 QL. -

,  7, 
,  (  QL -

 5  300 ).
, -

, . -

,  Qts = 0,4 
 300 .  100 

 Qts < 0,26. -
.

, , ,
Bass Box Pro, , -

-
 – -

.

,
, 

.
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2.5. 

.
Box → Dimensions..., 

, . 2.6.

. 2.6. 

-
.

. 
, -

 (prism optimum, 0,62:1:1,62).
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, 
. 

. Calculate
Unknown(s).  –

.
Calculate Unknown(s) -

Required Vol Sub-Vol -
.

Clear All.
, -

Name  – box), -
Add Volume Accept.  

Cancel.
, 

-
.

-
 Vb 33  54 -

: 52×32×20 
61×38×23  ( ).

2.6. 

Box →
Vent..., , . 2.7.

Number
 –  Lv 

 Dv.  – Diameter
Dv , -

 – Area  Dv .

 Fb  ENTER,
-

Accept.  Dv 
, -

a. , 
  , , 2×.
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. 2.7. 

Minimum Size -
 Lv  Dv, -

,  TS- ,  Sd 
Xmax. .

, 
. 

, -
, -

.
 100 -1 : -

 Lv = 109 ,  11,8 -
 Fb = 23,2 .

 61×38×23  109 
. 

. , 
– , -

, . 
, . 

, -
, , , -

 – .
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2.7. 

 – -

 TS- .
, -

, 
, , 
.

, .
Custom CLOSED BOX. 

Custom Closed Box, , . 2.4, 
 Qtc, 

Vc.  ENTER
. 

Accept .
, -

Plot CLOSED BOX/Custom.
Custom VENTD BOX. -

Custom Vented Box  Vb 
 F3 ( ), 

 Fb,  QL
.

 Vb  F3 Optimum Fb
 Fb.

, 
(Extended Bass).  Vb, F3  Fb -

, 
.

. 2.8 ,
 (  1) 

 (  2).
, 

 1,3 ,  25 -
 (  +12 ).

 Vb  Fb, , -
, -

 F3.
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. 2.8. 

,  F3
. -

 « » , -
.

2.8. 

 2.9. 
 (  1),  (  2) 

 (  3) .

1

2

3

. 2.9. 
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. -
, . -

, 
, 

 (  25 ).

15...20 .

2.9. 

-
, 

 ( . 2.10) .

. 2.10. 

 (  1) 
 Fc,

, -
.

 (  2) -
 Fb

), -
, -

, .
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3. 
JBL SPEAKERSHOP

1.  100 -1 
,  F3

 60 . 
+1 .

: F3 = 48,7 , Vc = 33,11 .
,  Vc. 

Qtc = 1,0. -
: F3 = 55,9 , Vc = 14,93 ,

 +1,2 .
 Qtc, -

,  Qtc = 0,95.
 F3 = 54,1 , Vc = 16,8 .
.   

 51%  (  Qtc = 0,707).

2.  40×30×20
. 

100 -1 , -
 +0,5 .

, Box → Dimen-
sions... prism, square, 

 h, w, d  Vc = 24 .
 F3 = 50,2 ,

Qtc = 0,813,  +0,3 .
. 

100 -1.

3.  100 -1 
 F3 = 50,2, Qtc = 0,9. -

, 
 F3.

: Vb = 19,02 .
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, 
 Fb: F3 = 49,8 . -

, 
2,8  78 .  Fb = 34,6 . 

 Fb : Fb = 25 . , 
.

. -
.

4.  100 -1 
, -

, 
 (∼1,5 ). , 

 +1 -
.

: Vb = 54,26 
 ( ) Fb = 23,2.

 Vb = 54,26 – 1,5 = 52,76 
 Fb.

 F3  33,9  34,3, -
 78  51  –

0,5 , .
. -

.

5.  100 -1 
. 

 F3 = 33,9 -
.

Fb = 23,2, . -
 Fb  F3;  Fb  33 

 F3.  F3 = 32,8  Fb
= 27,5,  0,4  66 .
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.  F3 -
, , -

 (  1 ).

6.  100 -1 -
. , ,

?
 Vc =

33,11 . Loudspeaker → Parametrs--full
Numbers = 2, Mechanical Configuration – Standart. 

 Vc = 33,11. , 
F3  48,7  54,3 ,  Qtc  0,707  0,96, 

 105  1 .
. -

,  11 %
, ).

1. : 
/ . . . . – .: , 

, 2007.
2.  16122-87. . -

. – .: , 1987.
3. . -

. – .: , 2008.
4. . . – .: ,

2000.
5. . -

. , 2002. – 4. – . 55-57.
6. .  Bass Box Pro. -

, 2007. –  2. – . 42.
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