
  



PROBLEM  

On a recent medical mission to remote PNG villages, important, 

heavy equipment was damaged because it had to be carried 

between villages. The significant jolting it received caused 

damage to internal wires, causing short-circuiting.  

 

 

AIM  

TO DESIGN AND CONSTRUCT A PRODUCT THAT WILL SAFELY 

AND EFFECTIVELY TRANSPORT THE ‘SOLAR GEM’ BATTERY 

AND OTHER SUCH EQUIPMENT BETWEEN VILLAGES, AND 

OVER ROUGH TERRAIN IN A WAY THAT WILL MAKE IT EASIER 

TO CARRY AND OFFER MORE PROTECTION FOR THE ITEM, 

THAN THE TRADITIONAL METHOD. 

 

 

FACTORS THAT NEED TO BE CONSIDERED  

This model must be able safe, for the item being carried, and the carriers. It must minimize the 

jolts it receives, whilst also minimizing discomfort and unnecessary strain for those bearing the 

load. It must be compact, hard wearing and have the ability to be repaired as needed. 

  



EXPLORATION OF EXISTING MODELS 

 

Initial ideas after an internet search: 

 

  

None of these would be 

appropriate. Wheels are not 

helpful when travelling on jungle 

paths, across rivers and up 

mountainsides.  

 



PROGRESSION OF IDEAS  

 

 

 

The idea  

Why not use materials already in 

the jungle?  

 
 

Suspension? 

 

 

 

 

 

 

 

Mesh sling  
 

 

 

 

 



 

A spring system? 

(shown) was an early attempt at suspension.   

 

 

 

 

 

 

 

 

 

 

 

      

      

 

 

 

 

  

Problem: too expensive to make ….                                

- bungee cord instead? 

 



RESEARCH EXPERIMENTATION AND TESTING 

   

 

 

 

                   

 

 

 

 

     

 

 

 

 

Negative 

The grommets pulled 

too much! 

Testing eyelets, webbing 

and grommets 

 

Positive  

Greater strength and the grommets 

joined the hem 

 

Solution 

Sewing the joins to 

increase strength.  



 

 

 

 

 

 

 

 

  

Negative 

Webbing too loose a 

weave. It soon gave 

way. 

Testing 

Initial testing rig. Using 

the jolting of the trailer 

to test the net. 

Positive  

The sewn joints 

held 

 

Solution  

A stronger material such as 

seatbelts  



Webbing net with bungee cord input  

Negative 

No shock absorbing 

properties  

Testing 

Bungee cord suspension was 

inserted (dotted lines), and hung 

from bamboo poles  

Positive  

Very strong, loops made it easy to load 

Solution 

Nylon ropes spread evenly in 

one direction, strong bungee 

cord knotted in the other. 
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APPLICATION OF CONCLUSIONS 

IN THE FINAL DESIGN 

 This design stretches in one 

direction allowing the 

increase of stopping time 

and therefore the decrease 

of force. 

 The loops on the four 

corners and sides make it 

easy to load and able to 

carry large loads 

 The webbing was strong, 

but it its strength made it 

difficult to insert anti-shock 

features 

 The webbing was replaced 

by an equally strong rope 

that was easier to combine 

with shock cord because of 
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CONCLUSION 

 

This design is simple to manufacture, and is a 

culturally familiar method of transporting, not 

requiring access to a sewing machine, or other 

such technology. 

 

 

To test the shock strains on a load in a 

controlled environment, I designed a more 

controlled test rig. I used an accelerometer App 

to measure the G-forces on a load whilst 

walking, and constructed the rig so that it would 

produce an equivalent amount force on a load.  

I then compared the two results. 



 

CONSTRUCTING THE MODEL 

  

Netting frame 

 

 

 

 

 

 

 

The knotting process 

 

 

 

 

 

   

   

        

The cord was 

spaced 100 

mm width 

columns. 

 

The bungee 

cord was paced 

100 mm  apart 

also 

 

 



 

TESTING THE MODEL 

 

Test Rig 

To test durability and 

strength, I designed and 

constructed a motorised rig 

that would allow for 

experimental repetition and 

consistency and also to 

ascertain the forces acting 

upon it. It must produce the 

force of a normal walk, (2 

G’s) over an extended period 

of time. The ‘jolt’ required 

was created by an eccentric 

rotating shaft powered by an 

electric motor, via a bicycle 

wheel to reduce the RPM’s. 

 



  



  



FORCE ANALYSIS   

  

Using the accelerometer app, I tested the force on the load in both controlled and non-controlled environments. I measured the force on a load 

of 24 kgs, because the ‘Solar Gem’ = 24kg. 

Uncontrolled - Walking 

 

The force on the load without stretch in the net gave results of 

almost 2 Gs . 

          1.5 Gs 

 

 

 

 

 

 

 

 

 

The force on the load with the bungee cord gave results of under 1.5 ‘G’s which reduces the 

force upon the load. 

 

 



Controlled – test rig 

 

 

The force on the load without stretch in the net gave results of approximately 

2.5 Gs . 

 

1.75 Gs 

 

 

 

 

 

 

 

 

 

 

 

The force on the load with the bungee cord gave results of approximately 1.75 

‘G’s which again shows a reduction of the forces upon the load.  

 

 



 

CONCLUSION 

 

In the end my final design worked!  All thanks to a fundamental physics principal, energy can never be lost - only ever transferred or transformed. 

In this case the energy that would have been transferred into the solar generator is absorbed by the bungy cord.  There is another physics 

principal in play – to reduce the force of an impact, there must be either an increase in stopping distance or time, and/or a reduction in the initial 

speed.  As it related to this project, the bungy increases the stopping distance and time, therefore, reducing the overall force on the object, in the 

net. 
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