Project Showcase:  EBAudio JB-PCSUB

This project came from the desire to make some decent sounding subwoofer to integrate with the existing JB-PC1 speakers I had already built.  My goal for this subwoofer was to build not only the enclosure, but also a solid-state amplifier to power it.  

It would have been easier and cheaper to buy a commercially made plate amplifier, but where is the fun in that.  Most of the parts I used came from Parts-Express, DigiKey, Fry’s, HSC and Metro Electronics.  All told, about $150 in parts.
Amplifier Design:  I decided to power the sub with about 100 watts.  Since I am not that proficient with amplifier design, I scoured the internet in search of a DIY kit or schematic designs.  The design I settles on came from Lighthouse Electric.  They had a printed circuit board, schematic instructions and it was a tried and true design.  


To go along with the amplifier, I needed to design a power supply, auto-sensing turn on circuit and a electronic crossover circuit.  Below is a total schematic I put together from designs from LH-Electric and Elliot Sound Products.
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I incorporated an LFE input that bypasses the internal crossover network, as LFE are low frequecies only already.  Below are some assembly pictures during the process.

Power Supply:
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Crossover and Auto Sensing Relay Controller:
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Main Amplifier circuit:
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The main power transistors were not mounted directly to the PCB, but they were mounted directly onto the heatsink using pigtails.
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After I had completed assenby of all the individual circuits, next up on the list was machining of the aluminum plate to moun all of the components to.  The plate will also have the connection points for power, main switch, audio input jacks, selector switch and the heatsink.  I found a nice 11” tall x 8” wide 1/8th” thick sheet at blue collar supply in Sacramento.  First was to layout all parts and find a good place for them to fit.  I also had to take into account for a mounting flange width and the depth, as well as wiring space.  Once I had everything placed where I wanted them, I started on the cutting, drilling and filing.  It was a lot of work for something that looks so simple.  Once completed and all parts were test fit and mounted, I disassemble it all and gave the plate a nice coat of semi-gloss black paint.  This also contrasted very nice against the blue anodizing on the heatsink.  I also made some angle brackets to mount the circuit boards to.  The main amp PCB is mounted directly to the backside of the heatsing using standoffs.
Bench-Testing and Troubleshooting:  In order to have an operational subwoofer, I needed to make sure that the amplifier worked.  Upon initial testing, I kept blowing up the main AC fuse.  I originally thought that the problem was located within the power supply.  After using my DMM in current mode, I found that there was not a short, but just an overy large current demand just past the fuse rating.    The nest step was to place the DMM in series with the + feed to the amp.  In doing this with the audio inputs shorted, and – (neg) supply voltage to the amp, you adjust the tr1 trimpot to get 100mA of bias to the amp.  This was fine, and tuneable which I did.  The problem that arose for me was that as soon as I reconnected the –(neg) supply voltage, the current would jump to about 1.7 amps!  At idle (no audio signal feed) common sense told me that this was far too much.  The bridge rectifier and the main power transistors were getting very warm in a matter of seconds.  There is an issue somewhere that I have not found as of yet.
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Speaker Design:  The JB-PCSUB design is simpy a self powered subwoofer for use with my computer.  Signal will be delivered from the LFE (low frequency effects) channel on a Sony receiver.  My goals were to make something somewhat small, but yet be very useful for loud bottom octave output.  The woofer I decided upon was made by Tang-Band.  It is an 8” subwoofer with a neodymium magnet and a really nice 12mm one way Xmax.  They move a lot of air for an 8” cone.  The only problem with this woofer are the slightly strange T/S paramenters it has.  It wants to be happy in a very small sealed enclosure, ar a relatively small vented enclosure.  However, the small vented enclosures will need very long ports to get a proper port tuning (Fb) frequency from the enclosure.  I decided on a vented box with a slot port, as it was easier to fit a slot port than it was to fit a cylidrical port tube of the length needed.
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This woofer would also work very well at 100watts input.  The port was tuned to 35hz.
For the enclosure itself, I decided on a tall slender cabinet instead of the normal cubic box style normally found on subwoofers.  I wanted to place the woofer on the bottom for both protection and looks.  The top of the face would have the port exit on it.  I had also planned to use the roll on truck bed liner as I have before for the finish.  This paint is very durable and it also matches the bookshelf speakers that this sub will be mating up to.
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Box Construction:  With the design set, now I could get to making a cut list.  I needed .5” MDF and .75” MDF to make this box..  I used a skill saw,  rip fence, and a jasper jig on a plunge router to cut the holes.  All external walls are .75”, except fot he rear walls and inner port walls, they are all .5”.  Once the pieces were cut, I began assembly using wood gle and screws.  I gave all of the corners and the port opening a .375” roundover.  Before paint could go on, I filled all of the screw holes with wood putty and sanded the entire thing smooth.  The coating (paint) was applied using a roller.  For the feet, I decided to use some metal 1” diameter spacers that are 1.5” tall.  I thought that this would contrast nicely against the almost black color of the box.

One the rear of the box, a rectangular hole was cutout fot he smplifier to mount to.  The small chamber was 3” deep, which would allow that circuitry and components of the amp the have clearance room.  The amplifier itself is not air tight, so that is why the small rear “amp” chamber is sealed off from the rest of the subwoofer’s air space.
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Listening Impressions:  Well, when hooked up to a separate power amplifier to test the woofer, the enclosure produces nice loud and low frequencies.  I have not been able to properly test the lower extension and -3dB and -10dB (f3 and f10) points yet, due to the amplifier trouble as listed previously.
Measurements:  At this point, I have been unable to take any power measurements or frequency response measurements on the amplifier due to circuitry problems that have not been diagnosed.  Troubleshooting is part of any DIY project and this one is no different.  I am continuing to find the issues and get this project completely operational.  In the mean time, for photo purposes, the amplifier plate was mounted to the enclosure.
Expected response should be from the high 20hz range to about the 80hz crossover point.

Appendix:  The entire listing of photograps and documents is located on the internet at this address:  http://ebaudio.com/sub_amp_project
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