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Abstract 
The 'Lifter' is an electrical propulsion device which is based on an asymmetrical capacitor, 

without any moving parts. 

 

 

 

Historical Background 
In 1928, a young American technician named Thomas Townsend Brown1 discovered that 

when an asymmetrical capacitor is charged with a high DC voltage in the 20-100 Kilovolts 

range, it exhibits a vector thrust towards one plate of the capacitor2. The thrust is powerful 

enough to lift a small weight against earth's gravity force, hence his public name – the 

"Lifter". He then found Dr. Paul Alfred Biefeld that was the only physicist that agreed to test 

and verify this phenomenon. Dr. Biefeld successfully verified it, and the two issued several 

                                                           

1
 The historical background on Brown’s achievements was taken from Dr. Paul A. LaViolette’s book 

“Secrets of Anti Gravity Propulsion” (ISBN 978-1-59143-078-0), but most of it is available also on many 

free internet sources. 

2
 It seems that the force is always directed towards the biggest plate, regardless the voltage polarity  

(http://jnaudin.free.fr/lifters/docs/UnconventionalScience.pdf, page 37) 

mailto:gadh98@gmail.com
http://jnaudin.free.fr/lifters/docs/UnconventionalScience.pdf
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patents3 on a few "Lifter" devices based on this phenomenon. This propulsion effect was 

named after them - "The Biefeld-Brown Effect"4. 

Extensive research was performed during the 1950s on the use of this electric propulsion 

method, by Brown and several famous aviation companies. Brown even succeeded to build a 

working “flying disc” (though tethered to the ground) that achieved a speed of several 

hundred miles per hour and arranged an amazing demonstration to the US navy at that 

time. The research on Brown’s flying disc was also in the news several times at that time, but 

all of his efforts to interest the US army/navy or the aviation companies failed (late 50’s). 

Even now it is not clear whether his technology was classified and secretly developed during 

the following years, or abandoned due to technological limitations at that time5.  

In July 2001, a new interest in the area emerged when Eng. Jeff Cameron, chief scientist of 

TDT Company, conducted experiments on a new version of the Lifter, based on triangular 

shape made of Balsa and Aluminum foil. Following his experiments, an independent scientist 

from France, Jean-Louis Naudin, built some improved versions of this Lifter and showed that 

it can reach Power-to-Weight ratio of almost 1 gram per watt (1000 watts/kg), which get 

closer to current flying machines and maybe could replace them in the near future.  

In the following years (2001-2006), Naudin and other research institutes (ARL – Army 

Research Laboratory – USA, DSTL - part of the British Ministry of Defense) performed a 

thorough scientific research on the Lifter, and claimed that the force causing the thrust 

cannot be explained by the classic "Ion Wind" theory6, so it's source remains unknown. They 

also showed that the thrust appears in a full vacuum7 chamber8, but the force was 

significantly smaller than in air9.  

                                                           

3
 http://en.wikipedia.org/wiki/Biefeld%E2%80%93Brown_effect#Patents 

4
 http://en.wikipedia.org/wiki/Biefeld%E2%80%93Brown_effect 

5
 See also "Lifter's power supply" chapter. 

6
  http://jnaudin.free.fr/lifters/docs/UnconventionalScience.pdf 

http://arxiv.org/ftp/physics/papers/0211/0211001.pdf 

http://arxiv.org/PS_cache/arxiv/pdf/1004/1004.0810v1.pdf 

http://jnaudin.free.fr/html/lifteriw.htm 

7
  Full vaccum is in the 10^-6 Torr range. 

8
 http://www.youtube.com/watch?v=CGN65lse5yE 

http://jnaudin.free.fr/lifters/ascvacuum/ascinvacuum.wmv 

9
 According to Naudin's full vacuum tests (see former comment) and by our calculations – angular 

velocity decreased by x4 = about x16 weaker force. 

http://en.wikipedia.org/wiki/Biefeld%E2%80%93Brown_effect#Patents
http://en.wikipedia.org/wiki/Biefeld%E2%80%93Brown_effect#Patents
http://en.wikipedia.org/wiki/Biefeld%E2%80%93Brown_effect
http://en.wikipedia.org/wiki/Biefeld%E2%80%93Brown_effect
http://jnaudin.free.fr/lifters/docs/UnconventionalScience.pdf
http://arxiv.org/ftp/physics/papers/0211/0211001.pdf
http://arxiv.org/PS_cache/arxiv/pdf/1004/1004.0810v1.pdf
http://jnaudin.free.fr/html/lifteriw.htm
http://www.youtube.com/watch?v=CGN65lse5yE
http://www.youtube.com/watch?v=CGN65lse5yE
http://jnaudin.free.fr/lifters/ascvacuum/ascinvacuum.wmv


3  

Brown & Dr. Biefeld themselves claimed that only a new theory of “Electrogravitics” could 

explain this phenomenon. By this theory, an electromagnetic field can distort gravity itself, 

thus can manipulate the gravitational field around the Lifter. 

Other research institutes, such as NASA and Blaze Labs, came to totally different 

conclusions. They claimed that the force can be explained solely by the classic "Ion Wind" 

theory10 , thus defining it as a regular EHD Thruster11. They also claimed that no force could 

be observed in a full vacuum chamber12. NASA continued the research13 of the Lifter and 

also issued a patent14 on their Lifter version. 

Current Status 
It seems that NASA abandoned the Lifter research, whether because of their opinion that it 

is a classic and well known "Ion Wind" thruster, or because of budget reasons. NASA is 

focusing its efforts in the last years on developing their "Ion Drive" for space propulsion, 

which will power spaceships and satellites in the near future15. This drive is based on an 

ionized inert gas that flows rapidly from a nozzle and imitates the regular rocket propulsion 

systems, but in a much greater speed.  There were rumors that Boeing and the US Air Force 

were also conducting experiments with the Lifter technology, but no results were published. 

In recent years (2010-2011), a company named Gravitec16 announced their Lifter 

experiments and published very interesting results17. They claim to prove indubitably that 

the Lifter thrust does not depend on any "Ion Wind"18 and it can also be fully observed in a 

                                                           

10
 http://gltrs.grc.nasa.gov/reports/2004/CR-2004-213312.pdf 

http://www.blazelabs.com/ionocraftdesign.pdf 

http://vinlai.com/files/Lifter.pdf 

11
 http://en.wikipedia.org/wiki/Electrohydrodynamic_thruster 

12
 http://www.blazelabs.com/l-vacuum.asp 

http://www.blazelabs.com/nasatest.pdf 

13
 http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20040171466_2004178290.pdf 

14
 http://www.infinite-energy.com/iemagazine/issue45/thelifterphen.htm, US patent 6317310. 

15
 Preliminary "Ion Drive" engines are already in use - see "

Thrust to Weight Ratio" chapter. 

16
 http://www.gravitecinc.com/ 

17
 Under US government funding - http://forum.nasaspaceflight.com/index.php?topic=22120.0 

More info in this forum: http://www.talk-polywell.org/bb/viewtopic.php?p=64843 

18
 Though it can add to the total thrust, but the major force is not resulted from it (see link in 

comment 16) 

http://gltrs.grc.nasa.gov/reports/2004/CR-2004-213312.pdf
http://gltrs.grc.nasa.gov/reports/2004/CR-2004-213312.pdf
http://www.blazelabs.com/ionocraftdesign.pdf
http://vinlai.com/files/Lifter.pdf
http://en.wikipedia.org/wiki/Electrohydrodynamic_thruster
http://en.wikipedia.org/wiki/Electrohydrodynamic_thruster
http://www.blazelabs.com/l-vacuum.asp
http://www.blazelabs.com/l-vacuum.asp
http://www.blazelabs.com/nasatest.pdf
http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20040171466_2004178290.pdf
http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20040171466_2004178290.pdf
http://www.infinite-energy.com/iemagazine/issue45/thelifterphen.htm
http://www.infinite-energy.com/iemagazine/issue45/thelifterphen.htm
http://www.gravitecinc.com/
http://www.gravitecinc.com/
http://forum.nasaspaceflight.com/index.php?topic=22120.0
http://www.talk-polywell.org/bb/viewtopic.php?p=64843
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full vacuum environment. Currently, all their efforts to interest the scientific community with 

their research resulted in total ignorance19. 

Technological Background 
The studies on the Asymmetrical Capacitor tried to find the source of the exhibited force, 

along with ways to increase its power-to-weight ratio. Several scientific theories20 were 

suggested in order to explain the effect, while there is still an argument whether the classic 

"Ion Wind" theory can explain the amount of the force or not. ARL showed in their 

calculation that the force resulted from an "Ion Wind" is at least 3 orders of magnitude 

smaller than the exhibited force, while NASA claimed that the classic "Ion Wind" theory 

could explain all of it. Others claim that the Lifter device used by NASA was different than 

the one used by TDT & Naudin21. 

In any case, all the studies discovered some interesting relations between the Lifter 

characteristics and the exhibited force, here's a partial list22: 

1. Proportional to voltage to the power of 1.9 

2. Can work even with very low currents (0.5 ma for example) 

3. Linearly proportional to dielectric constant of flowing medium 

4. Linearly proportional to length of element 

5. Dependent on a geometric factor which can be expressed in terms of its shape. 

Lifter's Medium 
There is evidence on the Lifter's thrust in air and also fluids (such as oil), while in vacuum the 

results are controversial. In any case, the thrust exhibited in fluids and vacuum (if any) was 

significantly smaller than in air (at least in the new Lifter version, triangular-shaped). 

                                                           

19
 See links in comment 17. A quote from forum.nasaspaceflight.com: "While no researcher that has 

seen our final report has been able to identify the source or cause of the force, they retain the position 

that the effect must have a conventional origin despite their failure to identify it…" 

20
 http://jnaudin.free.fr/lifters/theories.htm 

http://arxiv.org/PS_cache/arxiv/pdf/1004/1004.0810v1.pdf 

21
 Jeff Cameron claims that his lifter is different than NASA's: 

http://www.gnucash.org/mirrors/mirrors/jnaudin.free.fr/html/lifters.htm 

22
 http://www.blazelabs.com/l-perf.asp 

http://jnaudin.free.fr/lifters/theories.htm
http://jnaudin.free.fr/lifters/theories.htm
http://arxiv.org/PS_cache/arxiv/pdf/1004/1004.0810v1.pdf
http://www.gnucash.org/mirrors/mirrors/jnaudin.free.fr/html/lifters.htm
http://www.blazelabs.com/l-perf.asp
http://www.blazelabs.com/l-perf.asp


5  

The Lifter's Advantages 

General 
- Lightweight 

- Silent operation 

- No moving parts 

- Easy to maneuver23 

- Great acceleration24 

- Potential efficiency25 – much higher than current flying machines 

 

The Lifter's Efficiency 

Input Power to Weight Ratio 

Currently, the most advanced lifters can lift up to 1 grams per input watts26 = 1000 watts/kg, 

while demonstrating fast acceleration. For comparison, a helicopter's power to weight ratio 

in this type of flight can be as low as 450 watts/kg,  while an airplane can use even less -  

as low as 150 watts/kg.  

Some of the studies mentioned in this article suggest ways to improve this ratio, from x4 

multiplication (currently proved27) and up to x40 (theoretical28). 

                                                           

23
 http://jnaudin.free.fr/html/lftctrl.htm 

24
 Some observations estimated net acceleration (sans earth's gravity) of over 1G 

(http://jnaudin.free.fr/html/lft1ana.htm) 

25
 power-to-weight ratio. 

26
 http://www.blazelabs.com/l-perf.asp. "Spiral Hex v3" = 1.10 grams per watt. 

27
 http://jnaudin.free.fr/lifters/data/index.htm. Also, today's best Lifter (see comment 32) have a 

thrust to power ratio of 10 N/KW, while Gravitec (see comment 16) claim to have a ratio of 24 N/KW, 

while in full vacuum: http://forum.nasaspaceflight.com/index.php?topic=22120.msg612595  

28
 http://jnaudin.free.fr/lifters/theories.htm 

http://jnaudin.free.fr/html/lftctrl.htm
http://jnaudin.free.fr/html/lftctrl.htm
http://jnaudin.free.fr/html/lft1ana.htm
http://www.blazelabs.com/l-perf.asp
http://www.blazelabs.com/l-perf.asp
http://jnaudin.free.fr/lifters/data/index.htm
http://jnaudin.free.fr/lifters/data/index.htm
http://forum.nasaspaceflight.com/index.php?topic=22120.msg612595
http://jnaudin.free.fr/lifters/theories.htm
http://jnaudin.free.fr/lifters/theories.htm
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Thrust to Weight Ratio29 

Comparing to current and near-future Ion Thruster engines (Hall Effect Thruster30, 

VASIMR31), the current Lifter32 has about 2-3 orders of magnitude better Thrust-to-Weight 

ratio33. The near-future Lifter34 could have roughly the same Thrust-to-Weight ratio as 

today's aircraft engines35. 

More precise calculations and comparisons could be made once we'll have an efficient, on-

board power supply.  

Lifter's power supply 

All of the current Lifter prototypes use a stationary high voltage DC power supply, connected 

with a thin wire to the capacitor. In order to be used as an aircraft or spacecraft, we'll have 

to use an on-board power supply. Perhaps that due to its relatively low power to weight 

ratio and the efficiency barrier of converting the energy of fuel-powered engines to 

electricity (up to 60%), the Lifter hasn’t become yet the successor to the current flying 

machines. 

Nowadays, current developments of lightweight electrical power supplies give us a better 

chance to break this barrier. New technologies, such as thin film solar panels36 and advanced 

fuel cells37 have already reached power to weight ratios of over 1000 watts/kg in lab 

prototypes. 

Brown himself suggested using the jet engine of an airplane in order to create a  

“Van der Graaf” generator that will produce the needed ion stream, in order to create a 

large capacitor using the airplane body itself.  

                                                           

29
 http://en.wikipedia.org/wiki/Thrust-to-weight_ratio 

30
 http://en.wikipedia.org/wiki/Hall_effect_thruster 

31
 http://en.wikipedia.org/wiki/Variable_specific_impulse_magnetoplasma_rocket. The VASIMR 

engine weighs 300 Kg and produces 5 Newton of thrust. 

32
 See: http://www.blazelabs.com/l-perf.asp. "Spiral Hex v3" weighs 230 grams and produces 2.32 

Newton of thrust. 

33
 According to the studies that claim the thrust also exist in vacuum, but less than in air.  

34
 Assuming at least x3 better Thrust/Power to Weight ratio than current Lifter (Spiral Hex v3) 

(http://jnaudin.free.fr/lifters/data/index.htm) 

35
 http://en.wikipedia.org/wiki/Thrust-to-weight_ratio#Rockets 

36
 http://en.wikipedia.org/wiki/Power-to-weight_ratio#Photovoltaics 

37
 http://en.wikipedia.org/wiki/Power-to-weight_ratio#Fuel_cell_stacks_and_flow_cell_batteries 

http://en.wikipedia.org/wiki/Thrust-to-weight_ratio
http://en.wikipedia.org/wiki/Thrust-to-weight_ratio
http://en.wikipedia.org/wiki/Hall_effect_thruster
http://en.wikipedia.org/wiki/Hall_effect_thruster
http://en.wikipedia.org/wiki/Variable_specific_impulse_magnetoplasma_rocket
http://en.wikipedia.org/wiki/Variable_specific_impulse_magnetoplasma_rocket
http://www.blazelabs.com/l-perf.asp
http://jnaudin.free.fr/lifters/data/index.htm
http://en.wikipedia.org/wiki/Thrust-to-weight_ratio#Rockets
http://en.wikipedia.org/wiki/Thrust-to-weight_ratio#Rockets
http://en.wikipedia.org/wiki/Power-to-weight_ratio#Photovoltaics
http://en.wikipedia.org/wiki/Power-to-weight_ratio#Photovoltaics
http://en.wikipedia.org/wiki/Power-to-weight_ratio#Fuel_cell_stacks_and_flow_cell_batteries
http://en.wikipedia.org/wiki/Power-to-weight_ratio#Fuel_cell_stacks_and_flow_cell_batteries
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Lifter Applications 
The main difficulty to use the Lifter in space is it’s the possibility of poor/lack of performance 

in vacuum. Considering this limitation, we can propose the following applications 

(depending on our research conclusions): 

- Proving NASA's thesis (no force in vacuum) 

o Use a gaseous medium (air/inert gas)38 

o Use 2-stage propulsion system: 

 Lifter engine – will be used for flight in the atmosphere and reaching 

"Escape Velocity". 

 Rocket/Ion Drive engine – for above-atmosphere/space flight. 

- Proving ARL/Gravitec thesis (force exists in vacuum) 

o Lifter used as a single propulsion system for atmosphere/space flight. 

 

In conclusion, it seems that the Lifter has a good chance becoming a useful propulsion 

engine in the near future, whether in atmosphere or in space, thus successfully replacing 

most of today's aircraft/spacecraft engines (or even automobiles…). 

 

                                                           

38
 Note that vacuum environment allows using higher voltage on the capacitor (due to a higher 

breakdown voltage), and the lack of gravity and wind in space allows using much larger plates – this 

will result in a much larger thrust. 
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