
RAT PACK – RAT 
TREADMILL
COLIN BURKHALTER, STU SATER,

STEPHEN SCHOONEN, MITCHELL WILLIAMS



INTRODUCTION/BACKGROUND 

Project Objective: To redesign and fabricate an improved neonatal rat research 

treadmill for Idaho State University's psychology department in cooperation with 

University of Idaho's Biological Engineering department.

▪ Does not allow for all size 

requirements

▪ Re-belting

▪ Needs incline and speed 

adjustment

▪ Not user friendly

Current Design issues

Plan of Action: Create a fully functional 

treadmill with active speed and angle 

control processed through an Arduino, 

with added safety features and fully 

transparent bumpers for effortless 

observation of the specimen.



PROJECT SPECIFICATIONS

HIGH PRIORITY
▪ Belt size: ~12 cm width x 20 cm length, 

Must fit inside of the rat incubator which is about 2 

ft by 3 ft

▪ 60 db or less machine noise

▪ Belt material strong enough to be cleaned 

and will not tear easily from rat claws and 

would preferably be transparent.

▪ Needs removable, transparent walls and bumpers

▪ Must have a variable speed control ranging from 0.5 

cm/s to 15 cm/s

▪ Operate within temperatures ranging from 

25°C to 35°C.

▪ Preferably use fewer custom parts and 

more standard parts to help with ease 

of replacement.

▪ Angle control from 0° to 15°

▪ No computer necessary, device runs off a custom UI

▪ Safety features so that the rats do not fall off back 

and emergency stop button.

▪ Automatic timer

▪ Leave space for a potential camera underneath the 

treadmill

MEDIUM PRIORITY

LOW PRIORITY
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PREVIOUS MEETING

DESIGN DECISIONS

▪DC Motor

▪Touchscreen interface

▪Manual incline 

mechanism

▪Clear Vinyl belt material



GENERAL DESIGN



GENERAL DESIGN

Set screw 
inserted



INCLINATION MECHANISM



INCLINATION MECHANISM



TENSIONING DEVICE



DC MOTOR

▪Less noise and shaking

▪With encoder it can be easily 
monitored and controlled

▪Smoother, continuous motion

Advantages

▪Lifetime of 1000-3000hrs

▪Robust and inexpensive

▪Slightly noisier due to brush 
wear and tear

Brushed Motor



DC MOTOR

▪12V Brushed DC motor 
controlled through a MOSFET 
and Arduino Mega

▪Encoder is mainly used for 
positioning, we plan to 
calibrate the system rather 
than have an active feedback 
system

▪Smooth and quiet operation 
from 0.5 cm/s to 15 cm/s

Current Setup



WALLS/BUMPERS
ACRYLIC

▪Transparent

▪Easily cleaned and maintained

▪Resistant to scratches

▪Easy material to work with and 

machine



BELT
CLEAR PVC VINYL

▪ Completely transparent

▪ Durable, flexible, inexpensive, and easy 

to clean.

▪ Formed into continuous loop with 

transparent tape

▪ Replacement belts will be fabricated

▪ Final belt will be laser cut to exact 

dimensions

CONSTRUCTION



CONTROL INTERFACE
TOUCHSCREEN

FUNCTIONS

▪Start/Stop

▪Speed adjustment

▪Set timer

▪Data Logging?



SPEED VALIDATION

▪Measure belt speed with slow 
motion video footage.



BUDGET UPDATE
Components Nov Dec Jan Feb Mar Apr TOTAL

DC Motor $ 38 $ 38

Arduino and Touchscreen $ 110 $ 110

Circuitry Supplies $ 14 $ 14

Power Supply $ 40 $ 40

PCB $ 200 $ 200

Construction material $ 114 $ 100 $ 214

Structural parts (rollers, mounts) $ 26 $ 26

Hardware (fasteners, bearings) $ 19 $ 19

Vinyl Belt material $ 15 $ 12 $ 27

$ 687



SCHEDULE



WIKIPAGE

http://mindworks.shoutwiki.com/wiki/Variable_Speed_Treadmill_for_Studying_Neonatal_Rats
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SUMMARY
BUDGET

▪Both current and projected 
budgets are well within available 
funds

SPECIFICATIONS

▪Plan to meet all design 
specifications, regardless 
of priority

SCHEDULE

▪Meeting timeline goals

▪DC Motor

▪Touchscreen interface

▪Manual incline mechanism

▪Clear Vinyl belt material

▪Construction is underway


