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Loudspeaker Dimensions  

 

Woofer   

Outside diameter Wdiam …………mm. 

Woofer radius Rw …………mm. 

Magnet radius rw …………mm. 

Woofer height Hw …………mm. 

Cone depth Wcone …………mm. 

Flange thickness Wflange …………mm. 

Flange width Wrebate …………mm. 

Cut-out diameter Whole …………mm. 

Mounting screws  M….. 

   

Tweeter   

Outside diameter Tdiam …………mm. 

Magnet radius Rt …………mm. 

Cone depth Tcone …………mm. 

Flange thickness Tflange …………mm. 

Flange width Trebate …………mm. 

Cut-out diameter Thole …………mm. 

Mounting screws  M….. 
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FREQUENCY 

          Hz.   
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Woofer Impedance Data Chart. (Left hand) 
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Woofer Impedance Data Chart. (Right hand) 
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Woofer Impedance Curve Chart. (Right hand) 
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Appendix A 
 
 
 

 
 

 

 

TYPE : ..…….....….......   P/N : ...………........………..   DATE : ………………..... 

 LEFT HAND RIGHT HAND 

Woofer parameters : 

                                   Re 

Crossover point:        Fs 

                                   Zfs 

   ….............Hz.         Zf3 

                                   F1 

                                   F2 

Zfs =     Vs      mV 

             Vr        V 

 
 

 

 Qts   =     Fs     x   Re    

            F1 - F2         Zfs   
                                 
 

Zf3 = .707 x Zfs 

F1 & F2 is the frequency of Zf3 

above & below Fs. 

 

....…….........     Ohms. 

.....…............     Hz. 

....……….....     Ohms. 

....……….....     Ohms. 

....….............     Hz. 

....….............     Hz. 

 

            = 
     

               ...……......  
 

...…..….....  x    ..……....... 
 

Qts = ....………..........  

 

Zf3=.707 x …… =…..…... 
 

 

.....................     Ohms. 

.....................     Hz. 

.....................     Ohms. 

.....................     Ohms. 

.....................     Hz. 

.....................     Hz. 

 

            = 
           

            .......….........  
 

...…….......  x    ...……....... 
 

Qts = ......……............ 

 

Zf3=.707 x …… = …....…                    
 

Check Fs :  (  1 % ) 
 

 Fs  =       F1 x F2      Hz 

 
….….x.…...  =  ………. Hz 

 
  ..........x........  = .....…...Hz 

 

Calculate  Lref  = Re x 2 
 

Find Lref above Fs and 

record F5.( >300Hz.) 
 

 

= …….  x 2.  = ………  
 

F5 = ……………..  Hz. 

 

= …….  x 2.  = ………  
 

F5 = ……………..  Hz. 

 

Max Output. 
 

SPL =10LOG(P) + S 
P= rms watts.  

S=sensitivity- dB@1w/1 m  
 

 

=10LOG.............+.............. 
 

=...........................dB SPL. 

 

=10LOG.............+.............. 
 

=...........................dB SPL. 
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Appendix A 
 

 

Woofer Crossover Calculation Chart - Zobel/Butterworth. 
 

Zobel Network:                                                                    Date: …………………. 

 
                  R5 = ………..…                         C9 =   .………….…F  

  
    Re = ..……...…            F5 = ………………Hz.          Le = ……………...mH.         

 
      Le =        Re        =                              x  10

3
                      =  ...………......mH  

               2 x  x F5        2 x   x ……....…  
 

 
 
    C9 =      Le        =                              x  10

3
                         =  …..………..…...F 

                  Re 
2
               (………..)

2
      

 
   

     R5 =  Re      @5watt                                                              =  …………………   

 

Crossover Network: 

Crossover point:   Flo =..…….……Hz. 

 

                           L4 =…..……….mH                            C4 = ……….……F 

 

     =  2  =  0.707 

             2 

 

Frequency factor  cap = 2 x  x
4
3 x Flo  =  4.78  x  ……..….  =   ………..……………          

 

 
   C4  =                        =            0.707          x  10

6
                 =  .….……....……F 

             Re  x   cap             …...….. x ….………..  

 

 

     =  2 =  1.414 

 

Frequency factor  ind = 2 x  x Flo  =  4.78  x  ……..….  =   ………..……………          
                                                                   4

3 

 

   L4  =       x   Re      =       1.414  x                      x  10
3
           =  …………...…..mH 

                 ind                                         
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TYPE : ..…….....….......   P/N : ...………........………..   DATE : ………………..... 

 LEFT HAND RIGHT HAND 

Tweeter parameters : 

                                    Re 

 Crossover point:        Fs 

                                   Zfs 

  ….............Hz.          

                                 

                                    

 

Zfs =     Vs      mV 

            Vr         V 
 

 

....…….........     Ohms. 

.....…............     Hz. 

....……….....     Ohms. 
 

                            = 

         
               

....……......Ohms. 

 

.....................     Ohms. 

.....................     Hz. 

.....................     Ohms. 
 

                           = 

           
     

...……......Ohms. 
 

Zobel Parameters : 
 

Calculate:  ro =   Zfs      

                                           Re 
 

Reference impedance : 
 

     Rref =  Re  x   ro 

 

Record  F3 and F4 where  

Rref is above & below 

Zfs. 
 

 

ro =             = ………… 

 
Rref  =  …….  x   .…….    = 

 

Rref  =  ………..    

 

F3    =  ………..  Hz. 

 

F4    =  ………..  Hz. 

 

 

ro =             = ………... 

 
Rref  =  …….  x   .…….   = 

 

 Rref =  ………..    

 

F3    =  ………..  Hz. 

 

F4    =  ………..  Hz. 

 

Check Fs :  (  1 % ) 

 

 Fs  =       F3 x F4      Hz 

 
..…....x.….... =  ……… Hz 

 
 ...........x......... = ..…......Hz 

 

Calculate  Lref  = Re x 2 
 

Find Lref above Fs and 

record F5.(300-1000 Hz.) 

 

= …….  x 2.  = ………  
 

F5 = ……………..  Hz. 

 

= …….  x 2.  = ………  
 

F5 = ……………..  Hz. 
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Tweeter Zobel Calculation Chart - Zobel/Butterworth. 
 

Zobel Network: 
 

Re  = ……………             Fs  = ………..…..Hz.              Zfs  =  ………..………               
 

Le  = ……….....mH.            Qms  = …..………….               Qes  =  ………..……….. 

 

ro  = …………………..        C5  =   …..……..…F              C6  =   ….……………F   

 

R1 = ……………             R2  =  ……………..               L5  =  ……………….mH 

 

Calculate:  

   

        F3: ……………..         F4: ……………..     ( From Speaker Data chart.)     
 

Qms  =   Fs   x    ro    =                 x                            =  ………………….. 

              ( F3  -  F4 )        
 

Qes   =        Qms          =                                                         =  …….…….……….. 

                 ( ro -  1 )           (….……  -   1 ) 

  

Res   =       Qms   x   Re      =                 x                      =  ……………..….…. 

                         Qes         

    

               Check: Res =  Zfs - Re = ………..… - .…......…=…………..… 

 
Lces  =               Res                =                                  =  ………….……….. 

            2  x    x  Fs  x  Qms    
 

Cmes =            Qms                 =                                  =  ………….……..…. 

             2  x    x  Fs  x  Res 
 

F5 =  …………….Hz               ( From Speaker Data chart.) 
 

  Le =        Re           =                            x 10
3
                           =  ...………......mH  

           2 x  x F5         2 x   x …………   

 
  C5 =      Le        =                            x 10

3
                                =  …..……….…...F  

               Re 
2
               (….….. )

2
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Tweeter cont. 

 

     L5  =  Cmes  x  Re
2
   =  …………….  x  (…………)

2
   x 10

3
  =  .………………mH 

 
 

 

     R2  =       Re 
2
         =        (              )

2
                                 =   ..………………. 

                     Res 
                     

     C6  =         Lces           =                              x 10
6
                 =   ………………..F 

                           Re
2
                    ( …………….)

2 

 

     R1 =  Re                                                                                                   =  ………….……… 

 
Crossover Network: 

Crossover point :   Fhi …..……........Hz 

 
                 C1  =  ……………F                    L1 = …………….mH.       

 

 =  2  =  0.707 

        2 
 

Frequency factor  cap = 2 x  x 
4
3 x Fhi = ..8.27..  x  ..………....   = .………….….… 

 

 

   C1  =                  =              0.707                x  10
6
                =  .….……....……F 

             Re  x  cap                     x 

 
                                                 

  =  2 =  1.414 

 

Frequency factor  ind = 2 x  x Fhi = ..8.27..  x  ..………....   = .………….….… 
                                                                      4

3 

 

   L1  =      x   Re    =       1.414  x                     x  10
3
              =  …………...…..mH 

               ind                                           
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Crossover Parts List. 
 

+  =  series connection.          *  =  parallel connection. 
 

Tweeter:   crossover point  =  ……………..…………..…Hz.  

 

C1  =  …..…..…F   =  .…….…@…….….v    …….……@….…….v 
 

C5  =  .…….…..F   =  ……..…@……..…v    …….……@.…..…...v 
 

C6  =  …………F   =  …….….@………..v    ………….@…..……v  
 

R1  =  ……..…..    =  .….……      …….…… 
 

R2  =  ………….   =  ….….…      .………… 
 

L1  =  …………mH   
 

L5 =  ……….…mH 

 

 

Woofer:   crossover point  =  …………………..…………Hz.      

 

C4  =  ……...…F   =  …….…@…….....v     ………..@……..…v 
 

C9   =  .…….…F   =  …….…@…….…v    ……...…@.…….....v 
 

L4  =  ……..…mH 
 

R5  =  …….…...    =  ……..…     ….…..… 
 

Note:  Use higher voltage caps on parallel connection. 
 

 

Crossover Parts List. 
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