




 
Newsgroups: rec.radio.shortwave 
From: (John W. Albert) 
Date: Mon, 19 Apr 1993 12:17:07 GMT 
Local: Mon, Apr 19 1993 7:17 am  
Subject: Collins filters and the Sony ICF-2010 
 
Installing the Collins Torsional filters in a Sony 2010.  
 
About 3 years ago I installed two Collins Torsonal Mechanical filters 
in a Sony 2010. I selected two filters. One is tuned for LSB (1.2 Khz  
above 455 kHz) and the other, USB (1.2 kHz below 455).  
 
In order to prevent the other sideband from entering the I.F. bandpass  
the two filter set was needed. The radio's uP has two data output  
lines that selects USB and LSB. Using switching diodes, I constructed  
a "holy" board that used the control lines to select the filters. The  
board was mounded in a space near the speaker. Shielded wire was used  
to terminate the filters.  
 
The purpose was to prevent both sidebands from entering the I.F. which  
caused AGC pumping.  
 
I'LL EXPLAIN!  
 
To select upper or lower sideband the 2010 uses a synchronous detector  
that is placed at the end of the I.F. chain. The detector chip uses  
the same PLL technology in radios that receive A.M. stereo or AM  
synchronous detection. During SSB reception the chip performs very  
well but, in the crowded Ham bands, strange problems are noticeable  
 
If your copying USB, for example, and another USB station falls within  
the I F (lets say 6 kHz below the received signal), You won't hear him  
(the synchronous detector attenuates signals that falls in the other  
sideband) but his signal can cause an AGC pumping (the signal falls  
within the I.F and the A.G.C. responds).  
 
In order to reduce the cost, A normal communications receiver uses a  
single I.F. bandpass filter and changes the BFO freqiency for LSB or  
USB reception. Because the Sony 2010 uses a crystal controlled B.F.O.  
(it's enclosed in a shielded compartment along with the synchronous  
detector), It would have been difficult to modify the circuit. thats  
why I decided to use the two filter configuration. By the way the  
2 filters cost about $300.00  
 
The cost is quite high and I'm sure there arn't too many SWL's that  
would justify purchasing filters that cost as much as the radio.  
The filter did improve SSB and CW reception but there's still a  
problem with image rejection, front end over load and intermodulation  
distortion.  
 
---  
 



 
 
Newsgroups: rec.radio.shortwave 
From:  (John Albert) 
Date: 1996/01/29 
Subject: Sony ICF-2010 AGC Problem 
 
In order to clear up the Sony ICF-2010 A.G.C. problem, I prepared  
this file  
---------------------  
 
The Agc is in the I.F. stage and that's where the problem originates.  
The Synchronous detector, following the 2010's I.F., is used for AM  
synchronous mode and for SSB reception. Using an audio phase shifting  
technique it rejects the other sideband thus preventing it from entering  
the speaker. During lower or upper sideband reception, if an interfering 
signal falls within other sideband frequency the it will pass through the 
I.F. filter. You won't hear it because it's rejected in the synchronous 
detector stage. The AGC, on the other hand, will respond to the signal 
and reduce the sensitivity.  
 
                                                     I.F.   
                    Interfering               Center Frequency 
                       carrier                     455 KHz 
                         |                            |  
                      ***|**********                  | *****  
                     *   |   |      *            |    |*     * 
                    *    |   |       *           |    *       * 
ICF-2010           *     |   |        *          |   *|        * 
455 KHz I.F. -->  *          |         *         |  * |    LSB  *  
Stock Filter            USB  |   LSB             |       synchronous  
                             ^               Interfering   Detector  
                            I.F.              Carrier      Bandpass  
                     Center Frequency  
                          455 KHz  
                                                    **********************  
********   *********   ********    **************   * Synchronous AM,    *  
* R.F. *---* Mixer *---* I.F. *--- * I.F Filter *-+-* (USB/LSB) Detector * 
********   *********   ********    ************** | **********************  
               |          |                ****************  
            ********      |                * AGC Detector *  
            * VCO/ * ***********           *******|********  
            * PLL *  * AGC amp *<-----------------+  
            ******** ***********  
 
If you install a narrow filter that's center around the I.F. to correct  
the problem, you will simply reduce bandpass and limit the audio  
response. The A.G.C. will still respond if an interfering signal falls 
within the frequency range of the other sideband. 
 
                    Interfering  
                      Carrier  
                         |  
                     ***x|*****x***   * = stock filter bandpass  
                    * x  |  |   x  *       x = narrow filter bandpass  
                   * x   |  |    x  *  
ICF-2010          * x    |  |     x  *  
455 KHz I.F. --> * x        |      x  *  
                     USB    | LSB  
                            |  
                           I.F.  
                      Center Frequency  
                         455 KHz  
 
 



The problem (as shown above) is caused by the Sony ICF-2010 I.F.  
bandpass filter. It passes signals above and below the I.F. center 
frequency. An after market filter will not correct the problem.  
My scheme uses two I.F. filters that are centered 1.3 KHz above the I.F.  
frequency (for lower sideband reception) and 1.3 KHz below the I.F. fre-  
quency (for upper sideband reception). The filters are selected by the  
micro-processor using the USB and LSB control lines and PIN diodes. When  
the LSB filter is selected it only passes the received sideband and  
rejects the other in the I.F.. If the interference falls within the 
other sideband, it gets rejected!  
 
 
                 *****     *****  
                *     *   *     *  
               *       * *       *  
              *         *         *  
             *          |          *  
                  USB   |   LSB  
 
                       I.F  
                  Center Frequency  
                     455 KHz  
 
                               ******************** **********************  
                               *      USB & LSB   * * Voltage Controlled *  
                               * uP control lines * *       BFO          *  
                               ******************** ********************** 
                                          |                     |  
                                          |                     |  
                                    **************    **********************  
********   *********   ********  +- * USB Filter *-+  * Synchronous AM,    *  
* R.F. *---* Mixer *---* I.F. *--|  ************** |--* (USB/LSB) detector *  
********   *********   ********  +- * LSB FILTER *-+  ********************** 
               |          |         **************             | 
               |          |                                    |  
           ********       |                *************       |   
           * VCO/ *    ***********         *     AGC   *       |  
           * PLL  *    * AGC amp *<--------*  Detector *-------+  
           ********    ***********         *************  
 
The dual I.F. Filters are Collins Radio Torsional Mechanic Filters  
($150.00 each). The USB filter is 2.6 KHz wide tuned to 453.7 and  
the LSB filter is 2.6 KHz wide tuned to 456.3 KHz.  
 
This is not a cost effective way to implement sideband filtering. Most  
communications receivers use a single SSB filter for upper or lower  
sideband reception. The BFO frequency is changed by selecting a second  
BFO crystal. Shifting the BFO frequency on the 2010 would have required  
the re-designing the phase locked BFO that's used during synchronous  
detection. The circuit is heavly shielded and there's only enough  
room for one crystal.  
--  
Jack Albert WA9FVP  




