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LTAS  XEM-1 rigid hulled ionic airflow / EK hybrid drive airship model 1970s 

The LTAS XEM-1 flying airship model first built in 1974 and demonstrated to the US Department of Defense (DOD) and  Department of Energy (DOE) in demonstrations in 1977 was the first fully self contained flight vehicle demonstrating  a number of systems on an aircraft.  Solar power, a fully composite monocoque rigid hull for LTA craft, and a hybrid electric / ionic airflow / EK drive system (ie. “A Lifter”) were all shown.

Tests of the Aircraft at Nellis AFB resulted in a ship with very low sensor return, almost unlimited range and payload capacity (based on size) and completely silent and possibly very high speed VTOL operation.

Designs for extreme altitude and extreme duration flight were also shown.

LTAS Patent application for all systems and classification of the program was done in the late 1970s.

Full scale manned craft employing some LTAS systems started flying in the 1980s.
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XEM-1 Ionic airflow/EK hybrid drive duct  1970s

Incorporated into the design of the LTAS XEM-1 rigid composite hulled airship model built in 1974, the duct incorporates two of the latest ideas in “improved lifter” technologies.

The duct included a 10 inch “bent tip” 3 bladed prop running on an electric motor to create higher pressures through the duct making a “modified pressure lifter” (see next column) 

The duct also had a circular wire emitter, a dielectric seperator and a torroidal collector making a “Torroid lifter” see last column.

The duct incorporated what is known as the LTAS MK-1 IAF design.

Currently LTAS ship designs are up to the MK-5 system of integrated hull panel drive systems. (pp)


	


Modified pressure lifter. 2002  

The thrust in our lifters is given by: F = id/k, but k=ko*(273+t)/273p ... where p&t are the air pressure & temp this gives,
F= 73p.i.d/(ko(273+t))
if we do not change temperature, the new thrust F' will be : 
F' = nF  where 
F= normal thrust at ambient pressure 
n = ratio of new pressure to old pressure

This explains why people trying out their lifters near sea levels get much lift than those living at high altitudes. So, the trick is to supply air at high pressure to the lifter, by say an external propeller/ wind turbine/ etc.. 

A 10bar air supply will make the lifter 10 times more powerful than the same lifter at 1 bar. At that point, the current power supply weight to power ratios will not be anymore of a problem! 
The above picture shows the first lifter design implementing this idea. It is basically a 15' propeller driven at high speeds by a small dc motor, mounted over the low profile panel lifter. 
	



Toroid lifter 2002
This shape has the advantage of reducing electric field distortions at corners by utilising a toroid shape for the collector. That wire is fixed above the toroid supported at 8 positions. The toroid shape was formed by a modelling balloon with aluminium foil strips wound upon the surface. Lifter weight is 10g, payload is 11g. Radius is 16cm, balloon length 1m, balloon cross sectional diameter approx 3cm. Wire to toroid upper surface distance = 5.5cm, Voltage = 55kV, Current = 0.7mA 
In another version, the balloon was sprayed with graphite spray instead of aluminium foil, and this drastically reduced the lifter weight from 10g to less than 2g, with the same payload capacity, resulting in the best payload to lifter weight (>x4) ever achieved!.


