
the force changes are always associated with peak positions of the cyclic 
voltammograms. It is very important to note that almost all the force is generated in a 
rather narrow voltage interval. This is an important implication of these Am.  
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Circularly polarized microstrip antenna array 
 
A microstrip antenna has a very thin small metallic patch or patches on a dielectric 
substrate, which is a small fraction of wavelength above a ground plane. The radiating 
elements and the feed lines are photo etched on the dielectric substrate. It is a low 
weight, low profile antenna. It can be also made non-planer. It is easy to manufacture 
and is inexpensive. These patch antennas have certain limitations such as the restricted 
bandwidth of operation and therefore they can be used in narrow band applications. 
These types of antennas are very popular for use in the microwave and millimeter wave 
regions particularly in air applications. 
 
A circularly polarized square patch antenna array with patches was designed. It can be 
easily mounted on an aircraft ski where the geometry and the weight of an antenna are 
subject to constraints. The thickness of the antenna is 1.6 mm and has an area of 6.4 cm x 
9 cm. Resonance cavity model was used to analyze the antenna radiation pattern and 
transmission line model resonates at a frequency slightly above the resonance frequency 
of the patch antenna is (f1+f2)/2. Matlab was used to obtain the necessary design 
parameters. Matlab was also used to obtain the theoretical radiation patterns. Ensemble 
was used for 2D modeling. A microstrip transmission line feed network was used to 
feed the antenna array therefore the resultant antenna unit is fully integrated. 
 
The design criteria and the results of a “four square patch antenna array” that was 
constructed to radiate or receive electromagnetic waves with right hand circular 
polarization are also presented. The antenna was designed to operate at a frequency of 
9.4 GHz. It was etched on an epoxy glass fiber substrate, which has a relative 
permittivity of 2.91. The antenna far-field radiation patterns in the E and H planes were 
measured and compared with the theoretical patterns. They both showed an almost 
hemispherical radiation pattern in both planes. The antenna has a gain of 4.5 dBi at the 
design frequency and it has an axial ratio of 1.4. Thus with a slightly higher gain it 
would be a promising antenna for an application such as for aircraft to satellite 
communication. 
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A low cost device protector for telephone-interfaced equipment 
 
In Sri Lanka, most of the telecommunication line interfaced equipment can be damaged 
due to voltage surges associated with lightning strikes. Most such equipment include 
protection from high voltage surges up to some extent and they could be further 
protected by using expensive devices such as UPS’, which may not be affordable to most 
users. 



 
A low cost device was developed that could replace the expensive protection devices 
available in the local market. The main advantage of this device is that it can completely 
isolate the equipment from the telephone line resulting in no damage whatsoever to the 
equipment. 
 
The constructed device is composed of two independent sub units, one that is connected 
to the telephone line and other to the equipment. The unit connected to the telephone 
line has two LEDs and an Opto transistor in addition to a few semi-conducting devices. 
One of the LEDs detects the ring signal and other transmit the data signal to the second 
unit. Opto transistor senses the data signal from the second unit connected to the 
equipment. Similarly the unit connected to the equipment contains an LED, an LDR and 
an Opto transistor. The LDR detects the ring signal and the LED sends the data signal to 
the first unit. Even for very high voltage surges, only the unit connected to the phone 
line can be damaged and it can be replaced at a cost less than Rs. 100. The full device can 
be constructed for under Rs. 500 /- and it is capable of riving two or three loads in 
parallel. 
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A new mud wheel with retractable lugs for power tiller 
 
In Sri Lanka, land preparation for the cultivation of paddy land is done mainly using the 
Power Tiller. The moisture content of Paddy soil is usually very high. Therefore, Power 
tillers that are operated in the saturated of flooded conditions often require special 
devices called “Mud wheels” in place of wheels. 
Rotating ring Cage Wheels with Retractable Lugs for Power Tillers were designed and 
developed to provide easy road transportation and to improve performance in wetland 
operations. A pair of cage wheels was constructed after testing first wheel and 
implementing necessary modifications. The developed wheel consists of an inner ring 
and an other cage. The 12 lugs were hinged on the inner ring resting on cross bars of 
outer cage those guide the lugs when the wheel was expanding or retracting. The 4 
pulleys were provided on the inner side of the inner ring to rotate it smoothly when the 
wheel diameter was changed.  
 
Two experiments were conducted in two locations (dry and wet soil conditions) to 
compare the performance of the developed wheels with conventional cage wheels. 
Effective field capacity, time per hectare, traveling speed, travel reduction, the pull 
developed at 100% slip and wheel cost were considered in evaluation. 
 
From the results, it was observed that the performance of designed cage wheels were 
significantly higher in both locations. Increase in pull and power of the developed cage 
wheel over conventional was about 1.5 and 1.6 in both soil conditions, respectively. 
 
 
C 137  
 
Seeing is believing’ - Understanding structural behaviour via models 
 




