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Digital Counter Bell

Proposal

Activity Summary

Take a traditional counter top bell and fit it with tech that can play custom sound clips/audio files. This
creates a more fun and interesting bell for customers and staff to enjoy.

Requirements

In order to make this project accessible to everyone there are some requirements set in place.

1. Preserve as much of the original presentation, the digital counter bell needs to look like a
traditional bell. Ultimately this means that all components must fit in the standard housing.

2. Powering the device mustn't be a hassle for the user. It will either need to be easily chargeable
or batteries need to be easily and swiftly replaceable.

3. The bell needs to be loud enough to be heard from a distance of 5 m or more in a busy cafe
environment.

Design Brief

As this was a personal project to start with there were initially no plans to make this a workshop. As
the project developed it was decided to trial it via the Trylt workshops.

The counter bell is a great way for small business/shop owners to create a custom experience for their
customers and give the classic counter/service bell a unique twist that reflects the soul of the
business.

Trough basic soldering and electronics participants can engage in the making the tool for their own
shop or a gift for someone else.

Version 3

There are plenty of changes in this version. After a lot of research and a little luck | have managed to
get the price of the components down by more than half. We can easily remove the amp and the
expensive soundboard and replace it with a mini mp3 player by DFRobot which takes micro SD cards
and can power speakers less than 3W. Its size is about half the size of the soundboard and
relinquishes the need for a separate amp. As luck would have it, this circuit can be bought at a
fraction of the price from oversees.

| have managed to find a desk bell for $2.80 locally which is a big difference to the retail version I've
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used in the past.

So hopefully this version will be smaller, use less wires, cost a lot less and be more energy efficient
(as a result of less components). Also hoping to find a solution for a button that feels good and also a
way to mount the components inside the bell.

Parts

e DFPlayer ManualDFRobot | Aliexpress $2.55

e Counter Bell Daiso Online $2.80 (Cheaper online, in bulk)
e 3.7V 150 MAH Lithium lon Battery Aliexpress $3.80 (per piece in lots of 10)
e Momentary Limit Switch eBay <$0.50

e TP4056 5V 1A USB Charging Module eBay <$0.30
Speaker, 4ohm 3W (from computer)

Hookup Wire

Laser cut Support for button, 6mm

Laser cut spacer x 2, 6mm

Laser cut Base, 3mm

USB Cable (for charging)

Micro SD Card 8Gb Aliexpress $3.82
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https://wiki.slq.qld.gov.au/lib/exe/fetch.php?media=workshops:prototypes:2022-23delivery-lasercutcovers:dfplayer_mini_manual.pdf
http://www.dfrobot.com/index.php?route=product/product&product_id=1121#.V7ZCGSh96Ul
http://www.aliexpress.com/item/Mini-MP3-Player-Module-with-Simplified-Output-Speaker-for-Arduino-for-UNO-FZ1281/32427720062.html?spm=2114.01010208.3.1.kfoEVu&ws_ab_test=searchweb201556_0,searchweb201602_5_10057_10056_10037_10055_10054_301_10059_10033_10058_10032_10017_10060_10061_10052_414_10062_10053_413_10050_10051,searchweb201603_4&btsid=667bf879-30e1-4c5c-a2cf-e94be6aab1dc
http://www.daisojapan.com/p-29728-bell-33-33-22-in-10-pkg.aspx
http://www.aliexpress.com/item/Wholesale-10pcs-3-7V-560mAh-602248-Lithium-Polymer-Li-Po-Rechargeable-li-ion-Battery-For-Mp3/32381002272.html?spm=2114.01010208.3.10.UlsUin&ws_ab_test=searchweb201556_0,searchweb201602_5_10057_10056_10037_10055_10054_301_10059_10033_10058_10032_10017_10060_10061_10052_414_10062_10053_413_10050_10051,searchweb201603_4&btsid=9a8e2c6c-164f-4b66-8c79-f2eea6f8a280
http://www.ebay.com/itm/5pcs-KW4-3Z-3-SPDT-NO-NC-Momentary-Hinge-Lever-Limit-Switch-Microswitch-/231301365436
http://www.ebay.com/itm/10pcs-TP4056-5V-Mini-USB-1A-Lithium-Battery-Charging-Board-Charger-Module-/151909282524?hash=item235e7fb2dc:g:LJkAAOSwAKxWZq6g
http://www.aliexpress.com/item/Colorful-Memory-card-micro-sd-card-32GB-class-10-pass-H2testw-4GB-8GB-class-6-16GB/32567392379.html?spm=2114.01010208.3.1.JqrVAD&ws_ab_test=searchweb201556_0,searchweb201602_5_10057_10056_10055_10037_9998_301_10059_10033_10058_10032_10017_10060_10061_414_10062_413,searchweb201603_4&btsid=03dc21ba-3adf-4598-8efc-b4a28cd5c1ea
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e M3 25mm nuts & bolts x 2

Tools

e Soldering Kits

o Soldering Iron

o Solder

o Wire stripper

o Sidecutters
e Cutting mats (to protect workbench)
e Hot glue gun

Instructions

Tips

Tin your wires

Always keep track of which pins to solder and the orientation of the different components
Solder onto a single point

Make sure your soldering iron isn't toucing any of the electronics

Work in pairs. This will make things so much easier

vk wh =

Step Zero: Preparation

e Unless you are using 2.5mm bolts you will need to expand the existing holes in the bell to 3mm
by drilling. This is best done in preparation for the workshop

* Make sure you laser cut the files in the files section below (3mm and 6mm acrylic) - Plywood
works too. Files contain enough material for 10 participants

Step One: Bell Disassembly
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e Unscrew the button (you might need to use a pair of pliers). This will let you take off the top
part of the bell
e Remove the metal arm and put it aside, we won't need it anymore

Step Two: Switch
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By

e Grab the button holder (clear acrylic) and then the switch/button. Align the button as show in
the picture, make sure the bottom tabs align with the bottom of the acrylic (and aren't sticking
out at the bottom). Part of the holes in the switch should be sticking out the top
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e Cut and strip two pieces of wire (black & red) on both sides and thread each through the
middle and the back tabs. Solder into place
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e Once you're happy with the soldering fill the cavity in the acrylic with hot glue. Make sure that
you cover solder and any exposed metal to reduce the chance of a short in the circuit

Step Three: Component Layout
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 Find the base plate and layout the MP3-player, USB-charger and speaker to get an idea of what
it will look like and how the components will be aligned to each other. The speaker is a tight fit
but will be kept in place once properly seated

Step Four: USB Battery Charger
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This picture is incorrect, wires need to be soldered from the
opposite side of the board!

e Solder a short and stripped black wire (~1-2cm) to GND (Ground/Negative) on to the charger
board
e Solder a short and stripped red wire (~1-2cm) to BAT(Battery/Positive) on to the charger board
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 Solder the Positive and Negative wires to the MP3-player. Check the Pin Chart to see where they
need to go!

Step Five: Speaker

QThe Edge 2024/04/25 07:31 Digital Counter Bell




SLQ Wiki 12/19 Digital Counter Bell

e Cut off the speaker wire, but leave a few centimeters so that it comfortably reaches the MP3-
Player. Once again, use the pin diagram to find where to solder the speaker cables
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Step Six: Assembly
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e Insert the M3 Bolt from the bottom up
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e Thread the bolt through the body of the bell

e Add the acrylic spacers

e Add the button holder

» Add bolts and tighten with fingers and/or screwdriver

* Make sure the base plate is flush and the bell doesn't wobble
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e Add some foam padding where needed to avoid shorting the circuit

e Slide in the SD card with audio files on it
¢ Plug in the battery and press the switch (you should be able to hear the files being played)

2024/04/25 07:31 Digital Counter Bell

QThe Edge




SLQ Wiki 17/19 Digital Counter Bell

e If everything works re-attach the bell top and screw its button back on!

Resources
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COUDTER BEUL
WIRING
DIAGRAM
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Figure 2.1

Mo Pin Deseription Note

| VOO Input Volage DC3.2-3.0V, Type: 4.2V

2 RX UART serial input

k| X UART serial output

4 DAC_R Audio output right channel Drive earphone and amplifier

5 DAC_L Audio output left channel Dirive earphone and amplifier

3 SPK2 Speaker Drive speaker less than 3W

7 G Ground Power GMD

8 5Pk Speaker Dirive speaker less than 3W

) o Toggerpori1 | oM PR o Pty previows Clong pes
10 GO Ground Power GND

1" 102 Trigger port 2 Short prcn:n::umﬂ:j'vl'::ﬂmllfng press o
12 ADEEY] AD Port 1 Trigger play first scgment
13 ADKEY2 AD Port 2 Trigger play fifth segment
14 LsB+ USB+ DP LISB Port
15 USH- 1SH- DM 1ISB Port
16 BLISY Playing Status Low means playing "High means no

Files

Laser cutting files

e Button Support Cut File (CDR)
e Component Base Cut File (CDR)

QThe Edge

2024/04/25 07:31

Digital Counter Bell

Digital Counter Bell



https://wiki.slq.qld.gov.au/lib/exe/fetch.php?media=workshops:prototypes:2022-23delivery-lasercutcovers:counter_bell_mp3_pin_desc.png
https://wiki.slq.qld.gov.au/lib/exe/fetch.php?media=workshops:prototypes:2022-23delivery-lasercutcovers:button-support_v2.cdr
https://wiki.slq.qld.gov.au/lib/exe/fetch.php?media=workshops:prototypes:2022-23delivery-lasercutcovers:component-base_v1.cdr

	Digital Counter Bell
	Proposal
	Activity Summary
	Requirements
	Design Brief
	Version 3
	Parts
	Tools

	Instructions
	Tips
	Step Zero: Preparation
	Step One: Bell Disassembly
	Step Two: Switch
	Step Three: Component Layout
	Step Four: USB Battery Charger
	Step Five: Speaker
	Step Six: Assembly
	Resources
	Files



