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This Flying Car Can Now Be Legally

Flown - But You Can’t Drive It Or Even

Buy It Yet
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Tarrafugia's two-seat Transition, a hybrid car-airplane has received an FAA airworthiness ... [+]  TERRAFUGIA

Massachusetts-based Terrafugia announced earlier this week that its “Transition” flying car has

received an FAA Special Light-Sport Aircraft (LSA) airworthiness certificate. The certification

clears the two-seat hybrid airplane-car to be flown in the U.S. But the dream of driving your car

to the airport, unfolding its wings and flying away remains hazy, as do sales plans for

Terrafugia’s airworthy personal transport.

The Special LSA certificate was granted on January 15. It indicates that the Transition is

“manufactured to the applicable FAA accepted consensus standards” - not to full production

standards. Terrafugia says that it completed 80 days of flight testing with the Transition,

delivered 150 technical documents to the FAA, and successfully passed the FAA audit.

Terrafugia vice president and general manager, Kevin Colburn, stresses that the FAA was hands-

on with the aircraft as well. “They [FAA] came to our facility, went through our quality system,

talked to our personnel and made two inspections of the vehicle.”

Now owned by China’s Zhejiang Geely Holding Group, which also owns the carmakers Volvo,

Lotus, Geely and Proton, Terrafugia was founded in 2006 by five MIT graduates. They came up

with the initial design and took deposits for over 100 Transitions, according to Colburn.

Years after its founding, but before Geely acquired the startup in 2017, Terrafugia offered full

refunds to deposit holders. Some took the refunds but a number elected to stay in line for

eventual sales of the flying car. Despite its limited airworthiness approval, it appears they’ll have

to wait a while longer.
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Colburn says that Terrafugia has “not actively contacted” any of its deposit holders yet to see if

they’re interested in this version of the Transition. Moreover it has not yet announced, or even

crafted, plans to ramp up production and formally offer the aircraft for sale. The company’s logic

rests on the inconvenient fact that while private pilots can now legally fly the Transition, they

can’t drive it on the road.

The Terrafugia Transition in road-going con�guration. You cannot yet drive one on public roads ... [+]  TERRAFUGIA

In its press release Terrafugia says it has a goal of “being legal both in the sky and on local roads

in 2022.” A quick look at the 360-degree views of the aircraft on the company’s website suggests

it has a steep climb ahead to attain National Highway Traffic Safety Administration (NHTSA)-

approved roadworthiness.

Among other requirements, NHSTA will demand extensive crash testing including side,

quartering and rear impact tests. Colburn says the Transition has completed one head-on crash

test. NHTSA is also likely to have issues with the vehicle’s twin rear booms, vertical/horizontal

stabilizers and exposed propeller. Its folding wings will probably receive attention both for crash

safety and the obvious blind spot they create when folded. Likewise, the aerodynamics (lift) of

the vehicle at highway speed will need attention.

Streetcar practicality concerns - from the crashworthiness of the Transition's structures to its ... [+]  TERRAFUGIA

“There’s a bit of work left there, no doubt,” Colburn acknowledges regarding road certification.

He says that 2022 remains the goal and suggests the Transition might be road legal in some local

jurisdictions if not nationally - a tough proposition to prove.

Elaborating further, Colburn adds, “Many times in the past this company has just put a

[production] date out there. I think we’re trying to get a little softer on that. It’s a complex

durable good subject to the regulations of two federal agencies which may take an unpredictable

amount of time to get to the mile-post that we want to get to.”

Nevertheless, Colburn says a number of potential customers were, and presumably are, interested

in a car-like Transition airplane that they can trailer to and from an airport to fly or simply push

back into the hangar when done flying. The price tag for the Transition, “well north” of $250,000

Colburn says, could dissuade them, particularly when comparing other far cheaper LSA-

certificated airplanes.

“We think this is a pause-point. Let’s go ahead and offer this as a product and see what the

interest is,” Colburn explains. “We’re just starting to get a sense of whether there is a [pure

aircraft] market or not. If there’s not, it’s not a problem. We’re just going to keep going. If there

is a market, we’ll look at what ramping up to production looks like.”

That’s a notably casual attitude for an aircraft-maker. Colburn says that Terrafugia’s corporate

parent is on board with this strategy and that Geely has a very “hands-off” management style. He

adds that neither are particularly concerned about competition from the nascent urban air

mobility (UAM) market. It’s worth noting that Terrafugia has advanced its own UAM design.

Insofar as the dream of the flying cars (pursued since the late 1940s) goes, it’s familiar territory.

They always seem to be just beyond the horizon. With no set sales plan and Colburn’s own

calculus that road certification is “a couple of years away, it’s 10 years away”, Terrafugia’s

Transition is in an ironic netherworld - cleared to fly but not to buy, nor drive.

Follow me on Twitter. 

Eric Tegler
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The 7 Best Countertop Compost Bins

Feb 2, 2021, 03:31pm EST
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From your morning coffee and eggs, to the veggie stir fry you had for dinner, you likely generate

a fair amount of kitchen scraps, peels, and grounds over the course of a day. Composting helps

divert that food waste from the landfill, and creates nutrient-rich soil perfect for growing more

produce. Maybe you’re lucky enough to live in a city that provides municipal compost pick up,

or have your own backyard composter. Or perhaps you haul your scraps once a week to a

community garden or the farmer’s market. Either way, having a kitchen compost bin gives you a

convenient place to store those scraps until it's time to compost. 

AMAZON

The seven bins below differ in size and material. But they all combine functionality, beautiful

design (especially for when you’re storing the bin on your countertop!), and odor-repelling

features like airflow and filters. Whether you have a tiny kitchen and need a bin to match, or

your daily food scraps rival those of a restaurant kitchen, there’s a bin for that. Find the one

that’s right for your composting style!
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Best Bamboo Compost Bin

Bamboozle Portable Compost Bin

AMAZON

Bamboozle Portable Compost Bin

$39 $50 SAVE $11 (22%)

BUY FROM AMAZON

This compost bin is made out of biodegradable bamboo fibers, making the bin as sustainable as

the composting it enables. It is also durable and machine washable, save for the replaceable

carbon filter that sits in the lid. 

Best Stainless Steel Compost Bin

Epica Stainless Steel Compost Bin

AMAZON

Epica Stainless Steel Compost Bin

$21

BUY FROM AMAZON

This classic compost bin is constructed from rust-resistant, non-toxic steel. It holds 1.3 gallons of

food scraps, and has an airtight lid fit with a charcoal filter to trap in odors. When it comes time

to clean, the filter can be hand-washed along with the bin and reused for up to 6 months.

Best Small Capacity Compost Bin

Norpro Ceramic Floral Compost Keeper 

AMAZON

Norpro Ceramic Floral Compost Keeper

$29 - $42

BUY FROM AMAZON

Apartment dwellers and anyone with a petite kitchen will appreciate this elegant, functional

compost bin. It holds up to 3 quarts of food scraps, while taking up a minimal amount of

precious counter space. After transferring your scraps to the compost pile, the ceramic surface

easily washes clean. Meanwhile, the replaceable charcoal filter in the lid keeps odors at bay for

more than 6 months.

Best Large Capacity Compost Bin

Exaco Eco 2.4 Gallon Kitchen Compost Collector

AMAZON

Exaco Eco 2.4 Gallon Kitchen Compost Collector

$16 - $42

BUY FROM AMAZON

If the food scraps left at the end of your dinner prep resemble an episode of Top Chef, Exaco’s

compost bin is here for you. The bin is large enough to hold 2.4 gallons of kale stems and citrus

peels (that’s double the size of most compost collectors), but still small enough to fit under your

kitchen sink. The snap shut lid and large carbon filter eliminates potential odor or pest issues.

Best Stylish Compost Bin

Mason Cash In the Forest Kitchen Composter

WAYFAIR

Mason Cash In the Forest Kitchen Composter

$29 $38 SAVE $9 (24%)

BUY FROM WAYFAIR

Embossed with a folk tale-inspired forest tableau, this white and green compost collector is a joy

to keep on the countertop. It is also a workhorse, holding up to a half gallon of kitchen scraps,

and outfitted with an easy-to-clean, removable liner and 2 odor-fighting carbon filters. 

Best Compost Bin For The Freezer

Full Circle Scrap Happy Freezer Compost Bin

AMAZON

Full Circle Scrap Happy Freezer Compost Bin

$14 - $29

BUY FROM AMAZON

Free up counter space with this mess-free bin that easily pops in and out of your freezer door.

While cooking, the bin’s wire rim attaches securely to a cabinet door, allowing you to transfer

scraps directly from countertop cutting board to bucket. Once in the freezer, the bin keeps scraps

icy cold (and completely odor and pest-free) until it’s compost time.

Best Recycled Materials Compost Bin

Full Circle Fresh Air Kitchen Compost Bin

AMAZON

Full Circle Fresh Air Kitchen Compost Bin

$26 $29 SAVE $3 (10%)

BUY FROM AMAZON

Up your sustainable ante by using a compost bin constructed from recycled materials. Full

Circle’s 1.5 gallon capacity composter is made from recycled plastic and partially recycled steel.

It is also simple to clean and designed to let oxygen flow through, which greatly reduces odors

and pests.

Leah Koenig

Best Bamboo Compost Bin: Bamboozle Portable Compost Bin 

Best Stainless Steel Compost Bin: Epica Stainless Steel Compost Bin

Best Small Capacity Compost Bin: Norpro Ceramic Floral Compost Keeper 

Best Large Capacity Compost Bin: Exaco Eco 2.4 Gallon Kitchen Compost Collector

Best Stylish Compost Bin: Mason Cash In the Forest Kitchen Composter

Best Compost Bin For The Freezer: Full Circle Scrap Happy Freezer Compost Bin

Best Recycled Materials Compost Bin: Full Circle Fresh Air Kitchen Compost Bin
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American B-1 Bombers Are En Route

To Norway To Bother The Russians
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David Axe Forbes Staff

A B-1B Lancer departs Eielson Air Force Base, Alaska on the it way to the Arctic Circle on Sept. 24, ... [+]  U.S. AIR FORCE

PHOTO BY SENIOR MASTER SGT. TED DAIGLE

The U.S. Air Force is sending four B-1s and 200 airmen to Norway in coming weeks, in a first-

of-its-kind deployment for the huge, swing-wing bombers.

The B-1s from Dyess Air Force Base in Texas will fly from Orland, an airfield in central Norway

that also hosts Norwegian air force F-35 stealth fighters.

Expect the bombers and fighters to spend several weeks training together alongside ships, planes

and ground forces from across NATO, in particular the alliance’s northern members.

"Operational readiness and our ability to support allies and partners and respond with speed is

critical to combined success," said Gen. Jeff Harrigian, U.S. Air Forces in Europe and Africa

commander.

The cold-weather B-1 jaunt is a follow-up of sorts to last fall’s epic deployment of Air Force B-

52s to the United Kingdom. Those bombers ranged all over Europe, training with allied fighters

and luring Russian forces into intelligence-gathering traps.

The point of the coming B-1 mission is clear. “This seems to be a concerted effort to back up our

allies, and to begin applying pressure to the Russians in a manner they understand,” said Jerry

Hendrix, a military expert and author of To Provide and Maintain a Navy.

Northern Europe long has been a bomber playground—for the Russians, especially. Tu-95, Tu-

22M and Tu-160 bombers routinely train over northern waters and probe NATO and Swedish air

space.

The ultra-long-range Tu-160s have flown through the North Atlantic on a circuitous route to the

Middle East for strikes on rebel targets in Syria.
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There’s a language to these operations. Bombers don’t just bomb. They signal. That is, they

communicate intent and, in that way, wield influence without lobbing a single munition.

The Russians “have been flying their bombers into the North Atlantic and around the United

Kingdom, and this suggests that we are demonstrating that two can play at that game,” Hendrix

said of the B-1 deployment.

Norway is one of NATO’s gateways to the vitally important North Sea and Arctic Ocean. The

stretch of ocean straddling Greenland, Iceland and the United Kingdom—the so-called “GIUK

Gap”—forms a potential barrier to Russian submarines and surface warships attempting to

access the open ocean.

It’s for this reason that, in the 1980s, the air and sea surrounding Norway were the venues for

huge NATO war games. Hendrix credited those exercises for signaling NATO’s resolve during

the final, desperate years of the Soviet Union.

A generation later, the alliance is mobilizing against a resurgent Russia. The B-1 deployment is

one of America’s contributions to that campaign, Hendrix said. “We may be not-too-subtly

telling [Russian President Vladimir] Putin, ‘You want to play this game again? You know how it

turned out for you the last time.’”

The B-1s could focus on their new maritime mission. Late in its nearly 40-year career, the

roughly 45-strong B-1 force is getting new Long-Range Anti-Ship Missiles and adopting new

tactics for striking ships at sea.

A single B-1 can pack as many as 24 of the stealthy, 300-mile-range LRASMs. A flight of

several B-1s thus could deliver roughly the same anti-ship firepower as an entire U.S. Navy

carrier air wing. And the type’s long range—thousands of miles between refuelings—gives it

freedom of maneuver over the vast Atlantic Ocean.

Missile-armed B-1s could pose a serious threat to Russia’s Northern Fleet. In staging the

bombers from Norway, the United States obviously intends to make that threat perfectly clear.

“Bottom line is that this movement will get Putin's undivided attention,” Hendrix said.

Follow me on Twitter. Check out my website or some of my other work here. Send me a

secure tip. 

David Axe

I'm a journalist, author and �lmmaker based in Columbia, South Carolina.
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VILLEPINTE, FRANCE - JUNE 10: Demonstration of an intervention of an autonomous tank, Milrem ... [+]  GETTY IMAGES

Robots are supposed to spare humans from the 3 D’s: dull, dirty and dangerous.

But it is the “dangerous” part that is the most emotive reason for the coming wave of robot tanks.

Since mechanized warfare began in World War I, nations have sought to send machines instead

of flesh into harm’s way. But machines are expensive: a manned M-1 Abrams costs $6 million,

and an F-35 fighter almost $100 million.

Hence the attraction of unmanned combat robots that cost less and spare the lives of friendly

soldiers. Estonian manufacturer Milrem’s THeMIS, a 2-ton, remote-controlled unmanned ground

vehicle (UGV), can be armed with anti-tank missile or a 30-millimeter cannon. Russia has tested

its Uran-9 robot tank in Syria – with mixed results – while the U.S. Army envisions an entire

family of robot tanks.

But a wargame conducted by a U.S. thinktank raises a troubling question: what if the robots

themselves are too precious to lose?

RAND Corp. used a tabletop tactical-level wargame to examine how human commanders would

use robot tanks – also known as Robotic Combat Vehicles, or RCVs – in battle. In particular, the

wargame delved into a potential generational shift: one scenario assumed a Blue (friendly) force

equipped with  robot vehicles, which are remotely controlled by human operators. A second

scenario, set in the 2030s, assumed fully autonomous AI-controlled RCVs. The enemy (Red)

forces in both scenarios were equipped with conventional armored vehicles.

One key – if not unsurprising – finding – was that players treated the robots as expendable bait.

“According to player comments, it appeared that the RCVs, whether RO [remotely operated] or

completely autonomous, were used as bait because doing so did not put soldiers at risk,” the

study noted. “Moreover, loss of the RCVs seemed, at least initially, to not cause Blue substantial

regret, because the RCVs' offensive capabilities...were limited compared with those of other

vehicles.”

At first glance, that’s what robots are for. For example, the whole concept of swarm drones is

predicated on cheap unmanned aircraft whose loss is no great loss. The robots that foot soldiers

now carry in their backpacks are meant to be expended like bullets. But a 30-ton robot tank,

equipped with cannon and armored plate, that the U.S. Army is developing? Even if the mini-

tank is cheaper than a real M-1 Abrams, it’s still too expensive to be considered expendable.
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“Whether RCVs would be viewed and employed consistently by players as essentially

disposable could and should be examined in future games, including for situations in which the

players are informed at the outset that the cost to replace the RCVs is high and their inventory is

limited, or for situations in which there is a need for an RCV-equipped force to conduct multiple

engagements in sequence without reinforcement,” RAND said.

“If they knew that they could run out of robots they might be more judicious about how they

took risk with them, although given a choice between exposing a human-crewed vehicle or a

robot to significant risk, they still might choose the robot, even if that might cause them to run

out of them before a battle or campaign was over,” Danielle C. Tarraf, a RAND scientist who co-

authored the study, told Forbes.

The RAND wargame also pointed to another vulnerability, or at least for robots remotely

controlled by human operators in armored vehicles. Knock out the control vehicles effectively

disables the RCV. This suggests that armies will need backup control vehicles or risk their

remote-controlled tanks becoming immobilized.

The combat robot revolution is coming. But robot tanks may be too expensive to be used as

cannon fodder.

Flying Periscopes? U.S. Submarines Can Now Launch Recon Drones

India Wants To Arm Its Drones With Laser-Guided Missiles Against China

Follow me on Twitter or LinkedIn. 

Michael Peck
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