CW Filter Improvements for the FT-450
Charles P. Cohen VA7CPC

Introduction
The FT-450 has a nice keyer (with memories), and “CW splatter” problems with early units have been fixed in firmware upgrades. So it's got the basics for a good CW transmitter.

But it doesn't have a really narrow CW receiving filter. Yaesu quotes its “narrow” filter as “500 Hz at -6 dB”. That's been a problem for me – I haven't liked the sound, and found that it was too wide for bands with heavy QRM.

This note describes a way to make the CW filter apprecialy narrower, and much more pleasant to listen to. I've just worked over 130 CW QSO's in the IARU DX contest. My ears aren't ringing, and I never complained about a “too-wide” filter. 

I hope CW operators find this useful. I want to thank Peter Spotts (KC1JB) for encouragement and help.

Principles
There are three tweaks that I've found for the Yaesu-supplied CW “narrow” filter:

· Lower the CW PITCH so that the FT-450 audio circuits cut some low-end response from the filter passband;

· Use the NOTCH filter to cut some high-end response from the filter passband;

· Use the CONTOUR control to “peak” the AF filter response, if you like the effect.

With the first two changes, the filter has a response that's about 250 Hz wide. It's a pleasure to use. 

With the third change, it is “peaky”, and rings slightly on very fast CW. Too much of a good thing, in my opinion. [CONTOUR filtering works at AF, not IF, and it doesn't affect the signal from the DATA OUT pins on the rear-panel connector.]

It is easy to “tune” the NOTCH filter with a spectrogram display – CW Get, Digipan, or any other digital software will work fine. It is also possible without a computer. . 

Details
Here's the computer-based technique I used:

1. Set up any spectogram software (CW Get, Digipan, etc) with an audio feed from the FT-450.

2. Set the radio into CW/USB mode, with a frequency that's in a CW band segment.

3. Set menu option CWPITCH to 400 (its lowest value).

4. Turn on NOTCH, and tune the notch frequency to 700 Hz, according to the spectrogram display.

5. Turn on CONTOUR to its maximum setting, and tune it to 'peak' the audio noise in headphones or the rig's loudspeaker. [That should be one “click” clockwise, from the “full-counterclockwise” position.]

6. Save the settings (frequency and filtering) to an FT-450 memory location. 

Here's a technique that isn't computer-based:

1. Find a steady carrier – a shortwave broadcast station will do.

2. Set the radio into CW/USB mode.

3. Set menu option CWPITCH to 400.

4. Tune the carrier to “zero-beat” -- the carrier pitch should match the pitch when you press and hold the ATT/IPO button.

5. Tune the FT-450 down 300 Hz (0.3 kHz). The carrier now sounds at 700 Hz.

6. Turn on the NOTCH filter, and tune the notch so that it nulls-out the carrier.

7. Re-tune the rig up 300 Hz (the carrier sounds at 400 Hz again).

8. Turn on the CONTOUR, and adjust it to make the carrier as loud as possible.

9. Re-tune the rig (don't touch the BAND UP or BAND DOWN buttons!) to a CW band segment.

10. Save the settings (filter and frequency) to an FT-450 memory.

Because “filter settings” can't be saved independent of frequency on the FT-450, you'll have to set up the CW filter for the CW segment of each band on which you want to operate, and save both the frequency, and the filter settings, to a memory location.

Once the filter has been set, it holds its settings as you change frequency, if you don't use BAND UP or BAND DOWN. So you could change the frequency reasonably fast (100 kHz per step) with the DSP/SEL knob, to save the “optimized” filter settings to several CW band segments.

Good listening! 
