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Simple Portable Bluetooth Speaker

by Donny Terek

Hi everyone! Thanks for tuning in this project of mine, I hope you'll like this one and learn something new!

After thinking of how I got into building speakers the  rst thought that comes to my mind is Barry Llewellyn's projects
that really caught my eye and inspired me to build my own. Therefore I thought I would try to make my version of a small
yet relatively simple portable Bluetooth speaker, which Barry has made on his Instructable. My take on this project
includes designing my own panels, removable back, adding a few indicator LEDs, a nicer switch and a magnetic charger
which not only does look awesome but also performs great.

https://www.youtube.com/watch?v=dL5zSQhiJvM
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Step 1: Build Plans and Parts

I did have to go over a few changes during the build since I didn't have it planned that well at  rst. You can see that in the
video the back panel had an AUX port and a di*erent layout than on the  nished speaker. After trying to put the extra
components for the AUX port, I noticed that I would simply be too di,cult for the average DIY'er to cramp so much
wiring in such a tiny enclosure, therefore I have removed the idea of the additional AUX jack input and only left the
Bluetooth connectivity. Also, after completing this speaker for the  rst time I have noticed that the LED battery capacity
indicator is not as useful as I have thought it would be - the LEDs are dim and the switch does not always make a proper
connection, requiring a  rm push on the button sometimes. Therefore I have simpli ed the design removing the
unnecessary components.

As always, I have included the laser cut plans and the wiring diagram below. Feel free to download or print it and make
sure you zoom in for a better view. Just to make sure the dimensions on your device are shown correctly, the hole
diameter near "FULL" is supposed to be 1.7mm.

Here are all the parts you will need for the build:

COMPONENTS: ($18 OFF your  rst App order � https://a.aliexpress.com/_mNHt1sn)

5W Speakers - https://bit.ly/2OVnW72
Ampli er - https://bit.ly/3nEZ8jb
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Bluetooth Audio Receiver - https://bit.ly/2DFEIBT
Passive Radiators - https://bit.ly/34FQb0b
Charging Board - https://bit.ly/2OVopGk
18650 Battery - https://bit.ly/35mzetn
B0505S-2W Isolated 5V Converter - https://bit.ly/3nefFLb
19mm 5V Latching LED Switch - https://bit.ly/2Y7Ahct
1k Ohm Resistors - https://bit.ly/37Ukr9Q
2mm LEDs - https://bit.ly/3piQZTr
Magnetic Micro USB adapter - https://bit.ly/2P8ctS2
5V 3A Charger - https://bit.ly/34G3zl5
Adhesive Rubber Feet - https://bit.ly/2P0XFEG
M2.3X12 Screws - https://bit.ly/2rmLkCj
Adhesive Foam Tape - https://bit.ly/2SRV1nM

TOOLS:

Multimeter - https://bit.ly/35QJQPN
Hot Glue Gun - https://bit.ly/37U9CVh
Soldering Iron - https://bit.ly/3kndDam
Wire Stripper - https://bit.ly/2XZ9kI8
Cordless Drill - https://bit.ly/2UiMSbL
Jig Saw - https://bit.ly/35msihg
Drill Bits - https://bit.ly/3kgSG0V
Step Drill Bits - https://bit.ly/3eM5GtB
Forstner Bits - https://bit.ly/35snpjW
Hole Saw Set - https://bit.ly/35lQkso
Wood Router - https://bit.ly/3aPdISq
Roundover Bits - https://bit.ly/3kkQXYo
Center Punch - https://bit.ly/2FWc3xu
Solder - https://bit.ly/2XNOUSt
Flux - https://bit.ly/33eXs5I
Helping Hand - https://bit.ly/2P4QOK7
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Step 2: Starting With the Enclosure

https://www.instructables.com/ORIG/F33/N81I/JSEZ4XG6/F33N81IJSEZ4XG6.dxf

DownloadView in 3D

https://www.instructables.com/ORIG/FTJ/YVQE/JSEZ4XG7/FTJYVQEJSEZ4XG7.pdf

Download

https://www.instructables.com/ORIG/F21/Z6Z4/JSEZ4XG8/F21Z6Z4JSEZ4XG8.pdf

Download

The only building material for the speaker needed is plywood in two di*erent thicknesses. I used 4mm (5/32in) for the
front and back panels and 3 layers of 12mm (1/2in) plywood for the enclosure itself. I recommend using better quality
plywood on this project since the grain of the plywood is what makes this speaker unique - I absolutely love the way the
plywood grain shows once  nished with lacquer, therefore the better quality plywood you will use - the better  nished
product you will get.

The enclosure is really simple - it consists of 3 layers of plywood glued together. I placed the front (you can also use the
back one) panel on my plywood and traced it around the outer edge three times, giving me three templates. Then I took
my jigsaw and cut out the pieces along the line, making sure not to cut into the line. Staying a hair from the line is what
you need.

I highly recommend using a saw blade made speci cally for plywood which helps avoid any tearout resulting in a better
 nished in the end.
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Step 3: Sanding the Pieces

Once the pieces are cut out close to the line, it is then time to sand the pieces as close to the line as possible, though it is
not necessary to be very exact. The only purpose of sanding close to the line is to allow us to draw an inner line around
the edge of the plywood pieces. To do that I hold the pencil with a steady hand and use my  nger as a guide to draw an
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outline around the edge. The distance from the edge is not critical - I would say 6-10mm is good enough for a sturdy
enclosure.
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Step 4: Cutting Out the Frames

Once we have the outline drawn on the pieces we can carefully drill out the corners on the pieces to allow for the jigsaw
blade. Here I am using a forstner bit on a drill press and drilling halfway through on each side to avoid tearout. The same
can be done with a simple drill. I then took the jigsaw once again to cut out the inner pieces leaving me with three frames
for the enclosure.
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Step 5: Glue Up!

Once we have the enclosure frames ready, we can start gluing them up. Before that I sanded the edges of the plywood
pieces to remove any  bers and rough edges so that the pieces stick well. I applied a healthy amount of glue on both
sides of the pieces and pressed them in place. After a few minutes I have removed the excess glue from the outside of
the enclosure and then glued the front panel in place, making sure it sits inside of the outer edge of the enclosure. I then
carefully clamped the pieces between two boards making sure they don't slide out of alignment.
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Step 6: Once the Glue Has Dried

Once the glue has fully dried, we can remove the clamps and reveal the piece which now looks somewhat like a speaker.
I then use two clamps to hold the back panel in place, making sure it is aligned properly and I pre-drill the screw holes. I
couldn't drill all the holes in one shot because the clamps were in the way, but once the panel is held in place with a few
screws, I got those holes drilled then. The back panel is now temporarily screwed in place for the next step.
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Step 7: More Sanding

Once we have the back panel temporarily screwed in place, we can sand the enclosure Oush with the front and back
panels. Take your time on this step and use a few grits for the best results. Once the enclosure is sanded and is now
smooth with no rough edges, we can drill the hole for the switch. I am using a 20mm forstner bit for this step. Make sure
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to drill the hole further away from the woofer hole so that the switch does not interfere with the woofer once it is in
place.
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Step 8: Applying Clear Coat

Now that we have a smooth enclosure, we can remove the back panel and get the enclosure ready for a few coats of
clear lacquer. Make sure you use some kind of a solvent remove any oils from the surface of the enclosure before
spraying.

I used some matte clear lacquer from a spray can and I am stunned from the results. the enclosure looks amazing, and to
be honest, I did not expect such a nice result using spray lacquer. I highly recommend using the matte lacquer.
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Step 9: Mounting the Components

Now comes the fun part of installing the components. To begin with I used some two component adhesive to mount the
passive radiator in place. The same goes for the speaker drivers. I also put a few blobs of hot glue to hold the components
in place while the adhesive cures.
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Step 10: More Soldering

Time for soldering the electronics! Make sure you refer to my wiring diagram which I have uploaded in a step above.
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Removing the LEDs from the boards requires a steady hand and a sharp soldering iron tip. Make sure to use plenty of
solder and a quick action to remove the LEDs in less time as possible. I then soldered the wire for the 2mm LEDs. I did
these procedures for the charging and Bluetooth boards.

I then soldered two 1k Ohm resistors for the right and left channels of the ampli er to turn the stereo signal into mono
since we will be powering to speakers in the same enclosure, therefore the signal has to be the same for both woofers.
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Step 11: Installing the Components

Here you can see the redesigned back panel that I wrote about before. As you can see I have the AUX port removed and
the charging port adjusted to allow for the Lithium-ion battery inside the enclosure.
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My favorite part about this design is that the LEDs and the charging port are friction  t in place. I made the holes just to
barely  t the components in place therefore using glue is not necessary but I would still recommend applying a small
amount around the LEDs and the magnetic USB connector to avoid any leaks and hold them in place really well.

Once the LEDs and the connector are installed in place, I used some hot glue to glue the rest of the components in place.
Make sure that no wires touch the passive radiator from the inside or you will experience some horrible rattling when
music is being played.
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Step 12: Last Steps!

Once the components are installed in place, I stick a thin adhesive foam strip along the edge of the speaker to make an
airtight seal once the back panel is screwed down. I should have applied the strip before mounting the components in
place but it was not a big deal.

We can now screw the back panel in place. How long have I waited for this! Make sure to tighten the screws well so that
the foam strip is pressed well. Once that is done we can stick a few adhesive rubber pads on the underside to use as feet
for the speaker.

And we are done!
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Step 13: Finished!

We can now admire this tiny speaker that we have made. I absolutely love the magnetic charger, it makes such a
satisfying click once it is attracted by the magnets in the connector! And the charging lead also has an LED which glows
once plugged in. The charging takes around 2 hours and the playtime is around 6 hours depending on the volume.
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Step 14: Final Thoughts

To be honest, I am more than happy of how it turned out. It sounds amazing for its size, super loud and even has plenty
of bass which I did not expect from such tiny drivers. The Bluetooth establishes the connection instantly and the sound
quality does not su*er at all. The speaker outputs only around 6 Watts of clean power but that is plenty enough for this
little guy. Make sure you check my video for the sound test but take my word that it does not do its justice probably due
to my crappy microphone.

Anyway, I hope you liked this build and perhaps learned something new! I highly encourage you to try building one
yourself. It is a lot of fun and the result is actually something that you can be proud of.

Thanks for following me on this build and I will see you on the next one!
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Hi Danny, I really like your videos, I'm from Mexico and I've been doing this project but I had a
problem, I bought the same components but the problem is that the amplifier restarts when I turn
the volume up to maximum and I don't know what it is, do you have any idea, I would really
appreciate it ... thanks ...:) ... postscript, I'm using google translator

I used a larger passive radiator and a few other things, but the rest is almost the same.

This was my first project using wood, so obviously it isn't perfect. I had an old Sony Bluetooth
speaker with a fault charge port & battery, so I recycled the drivers & diaphragms to make this
speaker.
Parts I used were:
*Recycled drivers & diaphragms from old, non-functioning bluetooth speaker (2x 4-ohm 5-watt)
*SPST toggle switch
*digital voltmeter
*TP4056 USB-C charging module
*USB 5v boost converter (to power the bluetooth module)
*5v 2x 5-watt bluetooth amplifier module
*2x 18650 Panasonic NCR18650GA batteries.
*18650 battery holder
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So far, it sounds just as good as the original unit, playtime is insane (24h+ on one charge).

I am in the process of obtaining more parts to make a more powerful & larger version of this
speaker (2x 10w). I will post an instructable for that one.

amazing.

Hi, i made your speaker but instead of laser cut wood, I 3D printed the enclose using wood pla
filament. I designed the enclosure in tinkercad and it looks very close to your design. 

I am having an issue with the speaker though. Whenever I turn the volume up and heavy bass
hits, the speaker cuts off. I have the exact components and wired it up exactly as your
instructions. I measured the battery voltage at 3.9 volts. I think it might be my 18650 cell even
though it has good voltage. I will try another cell as i have several salvaged from laptop battery
packs. 

I hope I can work out the problem because I want to turn it up and pump the bass lol.

Thanks ,,, check this amplifier 

Hi, I was wondering does the Bluetooth receiver or amplifier complain about running on 3.7 volts
or is there a boost converter hidden in there somewhere?

Hi! Both modules work perfectly fine with the supplied 3.7 volts.

I too was wondering about not having a boost converter. How does this perform when the battery
is running low on voltage. Also isn't there a risk of over discharging the battery below what is
recommended for a li-ion cell?

Greetings, I used a battery board that boosts 3.7V to 5.5V for my PAM8403 amplifier. Sorry for
the late reply, but maybe it still helps some people :)

Beautiful job. Very nice instructable. Where is the volume controlled?

Hi, thank you very much! The volume is controlled on the streaming device itself.

This are very Beautyfull. i will try to Build this.

Thank you! Good luck on the build and I would love to see some pictures when you are done!
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