The Vortex-Thruster Breakthrough
Harnessing an Artificial Tornado for VTOL Propulsion

By Tim Ventura, August 24th, 2003
The Vortex-Thruster is one of the most compelling ideas in aeronautical engineering, but you won’t be seeing it in Popular Science anytime soon. This is the story of an invention that lost it’s way, and the potential of what might have come to pass if things had gone differently…
Introduction:
In 1999 I read about a device called the “Vortex Thruster”, being developed by a Russian scientist named Mikhail Goldshtik who’d immigrated to the United States and was working at the University of Houston Propulsion Lab. What immediately caught my eye were the claims for output-thrust & efficiency made about this technology by Goldshtik: “Our initial conservative estimates indicate that a thruster with a 1 square-meter chamber area can generate 4 tons of thrust with 17 times less energy than a conventional jet.” In addition to having fewer moving components, Goldshtik claimed to be creating more thrust, and doing it in a novel way that could eventually replace the helicopter as mankind’s primary-tool for VTOL flight.
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The vortex-thruster is an innovative device that uses a high-speed rotating airflow from a centrifugal fan to pump air over an airfoil, producing Coanda-Effect lift similar in operation to a cross between a helicopter and an airplane. The idea intrigued me, despite graphics that were somewhat less than descriptive and only a marginal overview provided on how the design worked. At the time, I was under the impression that this device was being developed by Goldshtik and a team of experts, and the most that I could hope for was an affordable model to roll off a production line in a matter of a few years.
It wasn’t until December of 2002 that I visited the University of Houston’s website again – only instead of finding it I got a 404 “Page not Found” Error on the UH web-server. I asked myself why the University would take down such an amazing idea, because according to the information posted by Goldshtik this technology offered the potential for safe, clean airborne transportation with efficiencies up to 20-times better than those from conventional jet-engine aircraft.

That’s when I found it – something that explained why this remarkable technology had completely dropped out of sight in 1999. I’d been searching for additional information on the Vortex-Thruster and sending email to links on the web-archives backup for the VTC page when the search engine brought back a single active page for Mikhail Goldshtik – an obituary.

It may sound odd, but this was a pivotal moment for me. The realization that the Vortex-Thruster wasn’t being developed became the impetus for my construction of a Vortex-Thruster model loosely based on his designs.
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The Coanda Effect:
My research to replicate the Vortex-Thruster was motivated strangely enough by a sense of needing to complete the work that Goldshtik had begun – I had a feeling that by finding his work and understanding the significance that new Coanda-effect technologies could bring to improving aerospace technologies that I could at least do honor to the memory of what he was trying to develop.

I spent several hours online searching pages to dig up information on rotating-flows and learn more about the underlying science. It wasn’t difficult to find information on the Coanda-effect, since that forms the basis for pretty much all of aerodynamics. The idea behind it is simple – by passing air over an airfoil at high-speed, the shape of the airfoil creates a partial vacuum directly above it, and the air-pressure from below then pushes the entire airfoil up.

You can demonstrate the Coanda-Effect easily by setting a piece of normal paper on a flat counter-top and simply blowing over the top of it – a vacuum will be created above it that will lift the paper off the surface and into the air. This is simple physics – something that’s served the human race for over 100 years, ever since Orville and Wilbur put that first wooden plane into the air in 1902.

Saying that the Coanda-effect itself is well-known would be a bit of an understatement – sort of like saying that the Pope is a Christian. I’ve seen references to it in a variety of television shows on the educational channels, and I’ve seen descriptions of it in varying detail in physics textbooks from the 3rd grade all the way to graduate-level physics. After all, it forms the basis for modern flight, and as such is easy a physics effect that can be taught using all sorts of helpful visual aids. All kids love aircraft …
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With so much information available about the Coanda-Effect, you might believe that the Vortex-Thruster would be easily explainable……but you would be wrong. It turns out that the rotational component of thrust is not easily explained, primarily because nobody has done research on the effect of the rotating airflow and the Coanda-effect in combination – at least not the kind of in-depth research that you would expect to have seen after 100 years of flight.
After compiling what seemed to be a minimal amount of information on the VTC design, I began the design and construction of my variant on the VTC concept. Because of my general lack of success in finding information on rotating flows, I was forced to eyeball what I perceived to be the technological direction that Goldshtik was going [image: image4.jpg]


in. Although I didn’t realize it at the time, it would be a long and arduous construction process that would result in the creation of my very own Vortex-Thruster.

In theory, the Coanda-Effect is what gives a wing lift – and it’s the reason that both helicopters and aircraft stay in the air. It’s a simplistic explanation really, and rests on the principle that fast-moving air over the top of a wing creates a low-pressure area that literally sucks the wing up, keeping the aircraft in the air.

In reality, the situation is a bit more complex – while the Coanda-Effect provides a low-pressure area above the surface of a wing, the wing’s angle of attack also creates a high-pressure area underneath the wing-surface, meaning that you have both a push from below in addition to the pull from above creating lift.
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Every wing has both a push and a pull component to thrust; meaning that it’s no trivial matter to determine exactly which portion is creating lift. Mainstream aeronautical engineering holds that the pull-effect is what creates lift, but this view isn’t without its critics – however, without finding an experiment that either does “push” or “pull”, it’s a real challenge to determine which portion of the effect is actually responsible. While I didn’t realize it at first, the details of the argument about the Coanda-Effect would come into the foreground as I moved further into my research about how to build this mysterious device…

Technical Approach:
The vortex thruster has significant applications enhancing or replacing conventional thrust/lift devices, e.g. propellers and wings on helicopters, aircraft, and ships; in particular, a bladeless helicopter will be highly desirable innovation from the viewpoint of maneuverability and safety. The main idea behind this device is completely new -- based on the "artificial tornado" principle. Researcher Mikhail Goldshtik expected that a VTC-based "helicopter" would be very simple, compact and much more efficient than a conventional helicopter. Goldshtik had summarized this effect in a concise but technical manner, as follows:
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“The basic working principle is to create a strong swirling flow to produce very low pressure above a lifting surface, which generates thrust. Swirl in the incoming flow is achieved via an open vortex chamber, and the resulting low pressure rarefaction is intensified by an airfoil-shaped diffuser, which ensures an attached flow without separation. The flow enters the swirler, acquires angular momentum and exits over the diffuser, where it reverses direction (by the Coanda effect) and is ejected into the ambient fluid. Such a flow is like an artificial tornado, creating a strong rarefaction (low pressure) zone on the upward-facing, internal top surface of the vortex chamber. Since there is higher ambient pressure on the external bottom surface of the chamber, a lift force is generated by this pressure difference. Additional rarefaction is created by the flow over the upper surface of the diffuser by its airfoil shape. Operating parameters for the vortex chamber must be determined to avoid separation over the diffuser. Such attached flow over the diffuser is possible since the Coanda effect is much stronger in the presence of swirl and is also stronger in turbulent flows. 

Physically, the difference between conventional jet propulsion and the vortex thruster is that in the former, the net force generated and the power requirements are determined by the same axial velocity component. In the vortex thruster, a large net force is generated primarily by the tangential velocity component, but only a relatively small axial flow rate, and hence, relatively small power is required.”
In plain English, the way that it works is simple: a high-speed centrifugal fan-blade throws the air out from the center of the impeller to the edge of a cylindrical-housing. This both serves to create a low-pressure zone in the center of the impeller, and a high-pressure rotating slipstream that emerges out the rim of the impeller-housing to travel over an airfoil.
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Thus, the thrust is a two-part process: the rotating airflow serves to contain the low-pressure area at the center of the impeller through a wind-sheer process, meaning that it’s basically creating an artificial tornado. In principle, even the basic testing that I’d done on this process confirmed that the effect was real: in addition to forming a clearly-visible tornado-column that stretched at least 3-feet from the primary air-inlet, I also noticed a massive suction-effect on anything and everything near the intake…necessitating a need to find airflow-indicator materials that wouldn’t damage the motor or impeller if they got sucked in the front inlet.

The second part of thrust is the rotating slipstream emerging out over the surface of the airfoil, which follows the curvature of the airflow, creating a low-pressure zone on the airfoil that produces lift exactly the same way that the textbooks says that it occurs on a standard wing.

So where’s the efficiency come into play? This was one of the early questions I’d asked myself, despite realizing after even the first preliminary test that the scale model was producing tremendous force. My device hadn’t been designed to lift off, but even during airflow testing, it created enough pressure to snap the airfoil off the mounting-ring several times.

The Vortex-Thruster gets its efficiency from the way that it stores energy: simply put, the energy from the impeller goes into creating the vortex, and not directly into lift. In essence, the impeller creates & maintains the sheer effect to stabilize the artificial tornado, but it’s the tornado itself that does most of the work.
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Test Day:
Test-day for the Vortex-Thruster was Monday, August 18th, 2003. I’d run a series of tests on it before that, and gleaned enough photo and video evidence to put up a page on the American Antigravity website, but this was the first test before a live audience. I knew that the device worked, but I didn’t know if it would work consistently – and new technologies are typically stubborn in front of a crowd.
I’d shown the Vortex Thruster to a friend at Boeing – a design engineer that thought that it showed potential – but he hadn’t actually seen it in operation except for the video clips that I’d sent him. Since we’d met at the Boeing Museum of Flight lunchroom for a cup of coffee, running the VTC was out of the question.
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The August 24th test was for a different group of people – Dana Dabiri and what was supposed to be a “couple of students” from the UW Aeronautics Department. The ‘students’ instead turned out to be Professor and Department-Chair Adam Bruckner and a student named Sam that was replicating my design based on what I’d published online. Bruckner was a tall man – well over 6-feet in height -- and carried himself with the disposition and attitude that you would expect from a college professor with decades of experience in the sciences. I guessed that he was in his 50’s, and had graying hair that could only add to the impression of respectability in scientific endeavors. I knew that the VTC was impressive, but I was sure that it was not impressive enough to capture his interest, based on the assumption that he’d probably seen bigger and better devices than this one would ever be.

Dabiri was a younger fellow – I’m guessing in his early 30’s. With dark hair and a more casual approach, he was the person that had first contacted me about seeing the Vortex-Thruster, and was my primary contact for sending out updates on my progress while building it earlier in the summer. Sam was really excited about seeing my implementation, and I felt guilty for stalling them before the demonstration to talk about the Lifter technology and my pet Nitrogen Laser Project, which they had to squeeze-past in the crowded garage. I spent the majority of time speaking with Bruckner and Dabiri, and the feeling of guilt was forming about not interacting more with Sam, who was actually replicating the device in the UW lab.
My Vortex-Thruster was mounted in a vice on the edge of the workbench downstairs. Normally I try to keep a clean shop, but in this case I’d been working steadily for 3 weeks on the Nitrogen Laser and had parts, components, and scrap-material covering nearly every surface in the garage.
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After a lengthy discussion on Lifter technology and the Biefeld-Brown effect, I began to the get the impression that if I didn’t actually fire up the Vortex-Thruster pretty soon either Sam, Dana, or both would do it for me. That would be a bad move, because with the amount of junk lying in front of it the thruster would have instantly turned into a pile of rubble, probably ejecting metallic-shrapnel in the process.

I’d built my implementation of the Vortex-Thruster from a piece of foam for the primary airfoil slid onto a plastic coupling. The foam had been a nightmare to shape – although there are a number of different methods for shaping foam in a short period of time, I’d selected the one that involved using an exacto-knife and sandpaper to hand-shape it until I felt comfortable with how it looked.
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The plastic-coupling that the airfoil was mounted on connected to the electric-motor and the fan assembly of a 1200-watt vacuum-cleaner motor. This motor was the primary method of generating force for the device – it used a centrifugal fan spinning at several thousand RPM to create a vortex inside of the device. Near the center of the fanblades was a vacuum, and as you progress outward along the length of the blade the air-pressure builds to higher and higher-levels until at the blade-edges it reaches several atmospheres. This is how normal vacuum-cleaners produce suction, only I had modified the device not to connect to a hose but instead produce the pressure gradient inside of the plastic-coupling, a few inches behind the airfoil.

A foam flow-separator was mounted directly above the airfoil, with an interior foam-cone that run from the separator through a hole in the airfoil to terminate directly in front of the centrifugal fan. The separator hadn’t been part of Mikhail Goldshtik’s design – it was an addition that I’d added after my first video-test when I realized that I hadn’t provided enough thrust from behind the device to make it function in precisely the manner that Goldshtik had intended.

The design that Goldshtik had created positioned a turbine-engine behind the centrifugal fan, so that air coming from behind the centrifugal-blade would travel forward, be redirected through into the vortex, and then pass out over the airfoil. This would provide both a high volume of air and a high-speed rotation on the airflow, which were both objectives that Goldshtik claimed would increase the efficiency over a conventional jet-engine.

My Vortex-Thruster was a bit different. I had constructed an inlet port to pump the device from behind, and had even modified a weed-blower to pump the device through the core of the electric motor. In theory it would provide both high flow-rate cooling on the VTC’s motor-coils as well as a flow required for the VTC to produce thrust. However, what I’d noticed was that no matter how much air I pumped into the device from behind, the majority of airflow into the VTC was still from the front of the device.
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Pumping from the front of the device was a major deviation from Goldshtik’s design – I’m still not sure if his ideas would work better if I’d perfected a replication of his idea. One of the really unique features of the ‘theoretical’ VTC is that the flow of air through the device is actually reversed from the direction of thrust. This is because despite that fact that the air comes from behind the device, travels backwards through a turbine and into the centrifugal chamber, the flow that actually interacts with the air follows an airfoil that curves around to provide Coanda-effect thrust like a normal airfoil. Thus, conservation of momentum is preserved, and hopefully the entire apparatus is workable.

The Big Test:
Testing the Vortex-Thruster was a punch line that required no joke – imagine three respectable persons from a major state-university standing in front of a very roughly-carved piece of foam on the front of a vacuum-cleaner motor discussing how it might change the future of aeronautics. I [image: image13.jpg]


felt guilty that had even taken the time to show up, but now that he had I felt an obligation to at least demonstrate the device for them.
To make matters worse, I’d settled on a most embarrassing substance to use as my airflow indicator – toilet paper. One thing that I had realized while filming the VTC in early clips was that the device produced an enormous amount of suction at the air-inlet. I suppose that this should have been expected after taking into consideration that it was built from a vacuum-cleaner, but I’d thought that removing the cleaner’s external casing and redirecting the airflow might change this.

As it turns out, having eliminated the obstacles that normally restrict airflow, the air-inlet leading into the fan-chamber had turned into a super-vacuum of sorts. Anything – and I mean ANYTHING – that got too close got sucked in. Instead of the normal inlet pressure at the end of a vacuum-cleaner, this beast had a taste for anything even remotely close to the inlet.

Before hitting the button on the power-strip, I mentioned that I used toilet paper to show the airflow over the primary airfoil. I’d chosen this because it was disposable – meaning that if it got sucked into the inlet port I could rest easy knowing that the entire device wouldn’t instantly blow up. After searching for a second, Bruckner was the person that actually found the paper, and handed me a partially-used role of paper. This was my dedicated test-TP, and the rest of the roll had been sucked into the inlet and chopped into microscopic pieces during earlier filming. Without further ado, I leaned down and turned the power-on.
Looking at the Results:
Every inventor knows that demonstrating their inventions is the most dangerous part of inventing – a number of things can go wrong. Firstly, there is the obvious possibility that the device simply won’t work. This has plagued numerous inventors, because a lot of times if the devices fails to operate in front of the media or venture-capitalists, their skepticism immediately kicks in and they pack up and leave.
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My inventions usually add another element of danger to the mix, and it’s something that despite my precautions has created more than one close call. For instance, in late 2002 I taped an interview for Japanese TV on the Lifter technology. A staff of two Japanese-celebrities, a four-person crew, and two cameramen were all huddled around the device hovering directly in the middle of the crowd operating at 50,000 volts. That particular demonstrate was made worse by the language barrier (fortunately the sign-language for ‘don’t touch’ seems universal), and the fact that a strong wind was threatening to blow the lifter into members of the staff at nearly random intervals. Throw in a translator repeating everything that I explained in Japanese, and it was a recipe for disaster – fortunately one that ended up being only a close call.

The Vortex-Thruster test wasn’t quite as bad, but nonetheless a worrisome situation. Firstly, the centrifugal fan was protected not by the thick plastic shield that had originally shielded it on the vacuum-cleaner, but instead by a thin polyethylene coupling to allow the airfoil to slide onto it. Additionally, proximity was an issue. During our conversation, Dabiri and Bruckner had moved in to within only a couple of feet of the device, and Sam had been jockeying a bit from the side to gain a clear view. I was directly in front of the device, and when Bruckner handed me the toilet paper it crammed all of us just that much closer to the device. I was chanting the silent mantra, “Don’t explode; don’t explode” over and over in my head, and when I turned the power-button on I was equally expecting either success or a lot of pain.
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Fortunately, success was on our side – the motor to the Vortex Thruster wound up to a nice clip, and the air flowing out of the device began creating a fine mist of dust particles in the air. The only real obstacle at this point was explaining the device while I operated it, because the noise was loud enough that it was on the verge of being painful. Imagine sticking a vacuum-cleaner up to your ear, and you begin to get the idea.

Demonstrations using toilet-paper are the safest method of showing the airflow on the VTC, but they are certainly not easy to do. The reason for this is because the air going into the VTC and the air coming out of the VTC are both coming from the front of the device. This creates a boundary-layer between airflows – air directly in front of the device is being sucked straight into the fan at very high speeds, and high-speed rotating air a few inches out from the center is exiting the device.
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Despite the fact that I had violated the design guidelines established by Goldshtik in using a front-loading intake for the thruster, it nonetheless followed the cardinal rule for all Vortex-Thrusters – the air that creates the Coanda effect (and hence forward thrust) exits from the front of the device. Due to the rapid rotation on the air, the air sticks to the surface of the airfoil quite well and follows it all the way around to the edge of the airfoil, which means that despite the initial direction of thrust flow being against the direction of thrust, the direction of airflow eventually changes to the point of producing a forward thrust. It is, nonetheless, the vacuum-created over the airflow that provides the majority of actual thrust – the direction of airflow must eventually be positive, but only to the point of canceling the reversed thrust flow out of the inlet. In this case, the incoming air from the front of the device also produces a forward thrust, but this again is the variation from Goldshtik’s design – his entire device would be driven forward against the internal flow of air (no forward intake). 

Testing the Vortex-Thruster with toilet-paper basically consists of holding the roll in one hand, while simulateously throwing the other end of a long-narrow strip of the paper over the VTC. My first attempt at this failed – the paper was too far away from the intake and fell onto the table. I was glancing at the 3 observers periodically, and trying to not to pay attention to the enormous roar of the device. I’d left my earplugs upstairs, but Sam, Adam, and Dana had me boxed in and I didn’t want to wait.
My second attempt ended up being a display of the Vortex-Thruster’s hunger for toilet paper. I threw the strip of paper into the airstream above the device by accidentally yanked on the end of the roll, which let the strip of paper slip into the intake airflow directly below my target. The strip of paper instantly extended to its full length, and then began to stretch. It was right in front of the centrifugal fan-blade, but hadn’t quite hit it yet. I could see the perforated-seams of the paper stretching into an almost round shape, and the strip of paper stretched out longer and longer, almost like a rubber-band being pulled by an invisible hand. The seams finally gave out near the roll, and the entire strip of toilet paper disappeared into the intake.
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The toilet-paper reappeared a split-second later, but not quite in its original form. The monster had chewed it into a mass of shredded chaff, and the pieces showered onto all four of us.

I took a second to unroll the paper just a tiny bit more, and tried once again. The high-speed rotating airflow caught the paper this time, and suspended it precisely one-inch above the airfoil. The result was quite impressive, because considering the fact that the paper has almost no mass it seemed quite stable hanging above the airfoil’s surface. It twitched just a bit from the rotation of the airflow, but otherwise just hung there – suspended by a high-speed slipstream demonstrating that the airflow followed Goldshtik’s predictions exactly. The Vortex-Thruster had not only worked, but worked beautifully – despite the fact that the airfoil was by no means the smooth surface that you would expect in a more professionally-constructed prototype.
This was the first time that I saw Bruckner’s eyes really light up – for me the test had been no different in function to several that I had previously conducted in front of the videocamera, but I suspected that this device meant more to them than it did to me. I knew that it had value, but not how much – judging from their reactions, I am assuming that it was a lot.

The AfterBurner:
The day after the test, after saying goodbye to Sam and the professors, I had a sudden thought – one of the things that would make the Vortex-Thruster even more unique as a replacement for a helicopter-blade is that it may be able to use an afterburner. A helicopter can’t do this, because it doesn’t have an enclosed cavity on the exhaust for fuel-ignition to occur.
I called Dabiri and ran the idea past him – he seemed worried, probably because the idea of using combustion inside of an enclosed foam cavity is even more dangerous than simply running the VTC is normally. I’d talked to him about using a neon-driver to provide a spark across the air-intake, and descended into the garage to test out this idea.
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Without anyone else present to cheer me on, it seemed at least reasonable to capture this test on film. I’ve found that often I am busy enough actually conducting the test that its difficult to really observe the results, and due to the added complexity of this test it the problem was sure to be amplified.
The neon-driver provided a great-spark past the air-intake, but not enough to create combustion. I had wanted to use hairspray for the test, but the only thing in the house that I found that was workable was spray-deodorant. One thing was for certain – I was not going to leave the house and buy hairspray just to test a combustion chamber in a foam-prototype enclosure.
After resetting the camera, I pulled out a trusty Bic lighter and decided that I would try things the old fashioned way. I held the flame in front of the intake, let the motor wind up to full-power, and depressed the trigger on the top of the spray can. 
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The result was both astounding and strange. Firstly, the stream of deodorant spray formed itself into an enormous column of highly-perfumed fire. Instead of traveling up, as the flame from a spray-can would normally do, this entire stream of fire disappeared into the intake. The incoming air sucked the fire – I was watching the velocity of the stream accelerate as the fire was consumed by the engine.

Normally you have to be very careful with creating the “hairspray flamethrower”. Aside from the inherent danger of the activity in general, there is the additional hazard of the flame traveling up the stream from the lighter and into the can. This can and does happen often, which is why you are never supposed to use spray-cans around fire. When the combustion travels up the column of spray and into the can, what was once a relatively safe can of hairspray turns into a very effective and dangerous homemade grenade.
I only mention this for two reasons – firstly, I take no responsibility if the reader attempts this at home, because it is very dangerous – ie: do not try this at home! Secondly, the VTC was accelerating the air at such a high-rate that the flame didn’t travel up the column of spray – it in fact remained approximately six-inches from the air intake and remained nearly stationary while the trigger was depressed.

Remarkably, the Vortex-Thruster didn’t explode. In fact, two remarkable things happened – first, despite having a controlled explosion being pumped into the air-intake, there was no reverse air-flow. This surprised me, because aside from the pressure gradient from the inlet to the outlet there was nothing to prevent explosive backflow of burning material.
The second remarkable thing that occurred was that the engine speed accelerated rapidly. I could tell this because of the pitch of the whining-noise associated with the motor. The whine just about doubled in pitch, indicating an approximately 100% increase in the flow-rate and engine-speed for the device.

A New Jet Engine:
The UW professors had been interested when I first turned the engine on, and their interest had increased when I’d begun squeezing puffs of baby-powder into the vortex-intake. However, I saw a distinct look of excited surprise on their faces when I’d injected the flame into the intake, and here’s why:

The Vortex-Thruster as envisioned by Dr. Mikhail Goldshtik was meant to be pumped by an externally-mounted jet-engine, which Goldshtik himself had thought would work the best being place to pump exhaust into the exiting Coanda-airflow over the airfoil. Our test showed something quite remarkable about the extensibility of the Vortex-Thruster design to function as a self-contained type of jet engine.
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When I’d injected the flaming-spray into the intake-manifold, it had already been partially combusted, meaning that it was entering the vortex-intake as an expanding gas. I’d originally thought that this expanding gas would actually destroy the pressure gradient that stabilized the vortex, but as it turned out, the combination of the vortex & intake flow-separator had done something completely different. As it entered the intake, the flaming gas contracted into a narrow cone that fed completely into the intake as a swirling mass of fire, and then continued to combust as it passed into the high-speed rotating airflow in the exhaust outlet. What this means is that the device was functioning as a self-compressing jet-engine – something that could greatly enhance thrust in possible production models.
Therefore, while the Vortex-Thruster began as a device requiring a vacuum-cleaner motor to provide motive-thrust, it ended as a device with the immediate potential of being scaled-up to use a combustible fuel-mixture to create higher and higher amounts of compression and thrust.
In short, while the Vortex-Thruster is a demonstrable means of producing thrust, the exciting aspect of the design is that it may also be a new and innovative form of jet engine.
Tim Ventura is the Founder of the American Antigravity, a 501c [3] non-profit dedicated to community space activism and support for breakthrough technology development. You can learn more about him online at http://www.americanantigravity.com
�


The Vortex Thruster: Tim Ventura shown holding a stainless-steel VTC thruster, 2003.
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Goldshtik’s Research: 10,000 rpm Coanda platter used by Goldshtik for initial testing.
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The Coanda-Effect: Naudin’s simulation shows the airflow creating airfoil-lift.
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Clip 2: Expelled air follows the curve of the airfoil.
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Clip 1: Airflow entering the Vortex-Thruster.
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Clip 3: Flow-separation between incoming and outgoing airflow creates propulsion.
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VTC Steel: AAG’s high-speed combustion driven prototype, under construction in ‘03.
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Prototype: AAG’s original blower-pumped model.
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Clip 1: Combustion enters the boundary-layer flow.
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Vortex Thruster: Dr. Goldshtik’s original VT airflow schematic.
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Clip 2: Combustion follows the narrowing cone of airflow, becoming highly compressed
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Steel VTC: A profile of the stainless-steel vortex thruster, prepped for testing.
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Tornado!: Laminar-airflow creates suction & separates airflow in both a tornado & VTC.
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Impeller: A close-up of the VTC airflow intake.
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Coanda-Effect: A high-speed, rotating slipstream generates upward airfoil thrust.
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2nd Gen: Our modified VTC, complete with a flameproof inlet flow-separator.
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Test Chamber: Sealed for smoke & airflow tests.
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Separator: Required for low-speed operation.
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Flame Deflection: This test shows the fire following the high-speed outgoing airflow.
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Fire Vortex: Combustion enters the intake, self-compressing to enhance thrust.
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