


Honey,

where ’s 
my food?

We wanted to create 
something stimulating for 
the sun bears that would 
also allow the zookeepers 
to play with them. That’s 
what the Honey Pumper 
does: using their long 
tongues and keen sense 
of smell, they’ll search for 
the correct pipe and be 
rewarded with a flow of 
delicious, golden honey!

The Honey Pumper

How to use it
There are three different buttons to start pumping 
honey and they represent three different modes:

Constant (C)
When selected, 

all pumps will be 
activated as long as 
the button is held.

Manual (M)
When selected, a 

random pump will 
dispense honey. 

Honey will only be 
dispensed each time 
the button is pressed.

Automatic (A)
When selected, a 

random pump will 
dispense honey. There 

will be a 10 second 
delay when there is 
no effect when the 
button is pushed. 
After 10 seconds, if 
the touch sensor 

detects the bear at the 
same pump, another 
random pump will be 
activated, dispensing 

more honey. If no 
bear is detected, the 

pump will not be 
activated, preventing 

overflow.

Pump 1
Pump 2
Pump 3
Pump 4

Delay light: 
Deactivate light: 

 LED legend
Pink
Blue
Yellow
Purple
Green
Orange



What you will need
The Honey Pumper has two components: the 
physical and electrical component. 

Physical

2 x PVC straight pipe (54cm, 1.5 inch 
diameter)
4 x PVC straight pipe (23.5cm, 1.5 inch 
diameter)
6 x PVC T-connector (1.5 inch diameter)
4 x PVC elbow connector (1.5 inch diameter)
4 x clear acrylic pipe (17cm, 3.5 inch 
diameter)
4 x plastic stopper (3D printed to fit the 
tube)
2 x 1.5m green rubber/plastic tubing (0.5 
cm diameter)
2 x 1.5m blue rubber/plastic tubing (0.5 cm 
diameter) 

What you will need
Electrical

Tools
Soldering iron
Soldering wire
Hot glue gun

Dremel
Pliers

Wire cutter
Scissors

1 x 12V power adaptor
1 x Arduino
1 x stepper motor 
controller
1 x perf board
1 x breadboard
3 x buttons 
4 x peristaltic pumps
1 x addressable RGB 
LED strip (50cm)
1 x Copper tape
1 x Duct tape
Many wires (with male 
and female header 
pins) 



How to build it

Attach mounting tape and 
silicon tape to the ends of the 

acrylic tubes. Make sure they fit  
into the PVC pipes securely.

Fit both the plastic stopper and 
tubing into the clear acrylic 

tube.

Attach some copper tape to the 
end of the T connector without 
the acrylic tube. Solder a male 
header pin to the tape with 
solder wire and a soldering gun. 
Secure with a round of copper 
tape.

Fit the plastic tubing through 
the plastic stopper.

Feed the small plastic tubing 
through the bigger plastic 
tubing

Fit the wire to the capacitive 
touch sensor



Electronics

To see the code that we’ve used, please visit: 
https://www.instructables.com/id/Random-Honey-Dispenser-for-Sun-

Bears/

Setting up the electronics

Attach a length of mounting 
tape each vertically to 4 PVC 
pipe/acrylic tubes (5cm). Stick 
two on opposite walls of the box 
inside, making sure they are an 
equal distance apart.

Place the pumps inside the PVC/
acrylic holders.

Using mounting tape or duct tape, stick down the 
Arduino, stepper motor controller, breadboard and 
any loose wires inside the box.



Constant (C)
When selected, 

all pumps will be 
activated as long 
as the button is 

held.

Manual (M)
When selected, a 

random pump will 
dispense honey. 
Honey will only 

be dispensed each 
time the button is 

pressed.

Automatic (A)
When selected, a 

random pump will 
dispense honey. 
There will be a 

10 second delay 
when there is no 
effect when the 

button is pushed. 
After 10 seconds, if 
the touch sensor 
detects the bear 

at the same 
pump, another 
random pump 

will be activated, 
dispensing more 

honey. If no bear is 
detected, the pump 
will not be activated, 

preventing 
overflow.

Pump 1
Pump 2
Pump 3
Pump 4

Delay light: 
Deactivate 

light: 

 LED legend
Pink
Blue
Yellow
Purple
Green
Orange

How to use it Sustainability plan
Cleanliness and hygiene

By replacing the honey with 
water, the feeder can pump 

water throughout the internal 
feeding tubes to clean out 

sticky residue.

All parts of the physical 
structure can be taken apart 

for regular washing.

Durability and waterproofing

By replacing the honey with 
water, the feeder can pump 

water throughout the internal 
feeding tubes to clean out 

sticky residue.

PVC material is sturdy and 
resistant to breakage from 

bear’s bites. Parts are also easily 
removable for replacement if 

needed. 



A big
 thank you to...

Further improvements

In the future, we hope to be able to use stronger pumps in our 
system to enable more honey to be pumped out each time. Also, we 
would like to modify our structure in a way that can allow it to be 

permanently attached to the cage grille. 
Lastly, we hope that we can create an alternative version of our honey 
feeder that is smaller and portable so that it can be placed in the zoo 

enclosure as well.

the Singapore Zoo, the sun bear’s keeper Hafiz, our professor Dr 
Andrew Quitmeyer and our fellow classmates for NM3231. And last 

but not least, the sun bears Baloo and Matahari!




