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Introduction 
The historic paper in the March 2024 issue of the Journal (Moorhead, 2024), covering the 

design of the Australian East-West radio relay system from Northam in Western Australia to 

Port Pirie in South Australia in the early 1970s, was well received. Given ongoing interest in 

passive devices, I have reprised two papers from the same 1971 special issue of the 

Telecommunication Journal of Australia covering the thermal design and environmental 

controls of the repeater shelters in this system. 

The route distance was around 2,400 kilometres and most terrestrial sites would be off the 

mains power grid. Therefore, reliability in passively cooled equipment shelters and low power 

consumption were prime considerations. The proposed GEC microwave equipment would be 

fully solid state, and this allowed passive cooling to be considered. 

The first historic paper (Tomlinson & Slattery, 1971) describes the thermal design of naturally 

cooled repeater shelters. The aim was to design a shelter where the temperature in the 

equipment room does not exceed the guaranteed operating temperature range of the 

microwave equipment.  

A ‘building within a building’ concept was conceived and evaluated. It used an outer insulated 

sunshade with openings to promote convection cooling, over a thin-skinned dust proof metal 

shelter. A full-scale model was successfully tested with the assistance of the CSIRO Buildings 
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Research Branch. This shelter design could be easily translated to suit other power and 

ambient conditions by adjusting the surface area or leaving off the shade walls. 

The second paper (Thomas & Sigal, 1971) describes the work done to take the prototype passive 

design and produce a practical and durable shelter capable of supporting the equipment 

weight, and be suitable for long distance transportation. A number of features were 

incorporated into the final design to optimise access, convection and heat dissipation, which 

are detailed in the historic paper.   

The shelters were manufactured at Sigal Industries in Adelaide and at the peak of production 

were completed at the rate of more than two per week. The transport to site was achieved using 

specially designed transporters and heavy-duty prime movers equipped for extended periods 

of operation in remote regions. 

The pre-constructed foundations were designed such that the transporter could be driven into 

position over them. The inner shelter was then raised using special jacks, the transporter was 

driven away, and the inner shelter lowered onto the foundations. The inner shelter was then 

levelled to within 2 millimetres using shims and, finally, the outer radiation screens attached. 

The radiation screens had internal reflective insulation as well as a 50-millimetre-thick 

bonded polyurethane thermal barrier to protect the inner shelter.  

The successful completion of the project proved that industrialised transportable lightweight 

passive shelters were a practical solution for housing equipment and controlling the 

environmental temperatures in remote areas.  
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