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    PROLOGUE



    The concrete staircase felt claustrophobic. At the bottom was the sound of gunfire. Above, beyond a small door that led to the roof of this three-story building in Mosul, was an imperceptible buzzing. And somewhere in the distance, hiding behind a mattress or secreted in a similar stairway, an ISIS sniper was watching us. That’s what the Iraqi major said as he motioned to three of his soldiers to move quickly up the stairs to avoid a gap in the wall that overlooked an alleyway. It was Iraq, 2017.


    We were being hunted. Hours ago we’d entered the city as the hunters, the ones with the US Air Force at our backs and an endless supply of ammunition and Humvees and a mass of soldiers. But the enemy was here, waiting. Their inexpensive weapons, including quadcopter drones armed with grenades and mortars they made in underground factories, were deadly. So were their booby-traps in homes and vehicles laden with bombs. But it’s the buzzing of an ISIS drone that I still can hear, years later. It is endless and unnerving, like the distant reverberations of explosions and other sounds of war. It also represents a new generation of warriors. The drone warriors.


    Prior to the battle, the drone threat had seemed surreal and distant. We were at a makeshift Iraqi base—someone’s one-story house on a hillock, transformed into a soldier’s squat. One Iraqi soldier laced up his boots, sitting on a black plastic chair in a concrete-wall enclosed courtyard. The boots were khaki-colored, with spots of dirt around the bottom. He pulled them tight, looping the laces around the clasps at the top to hold them more tightly to his ankle. He was a member of the Emergency Response Division (ERD), an Iraqi army unit that was supposed to be used in a crisis. Today, and for the last several weeks, the ERD had been slogging its way into the city of Mosul’s western edges. The offensive to retake the city from the horrors of ISIS was in its fifth month.


    I’d come to Mosul because of a vow. It was here that ISIS proclaimed its “caliphate” in 2014, when it took over parts of Syria and Iraq and began a genocide of minority groups. On the road to Mosul, the deserted towns that had been home to Christians in the plains of Nineveh spoke to the depredations of ISIS. In Qaraqosh, the churches had been burned or used as bomb factories, their crosses torn down. In some villages, ISIS had turned each house into a small fortress, with tunnels underneath and walls blown open so their fighters could move from room to room without being seen from above by American drones.


    Now the Iraqi army was squeezing ISIS in Mosul. It had surrounded them in the city, some 60,000 Iraqi soldiers against 5,000 jihadists. In the fall of 2016, the Iraqi special forces of the Counter-Terrorist Service had fought street by street to push the enemy back. Now in the spring of 2017, I was a journalist embedded with the Iraqi units tasked to clear western Mosul. The Mosul battle had been so horrid that whole units had lost columns of US-supplied Humvees. We were next into the meat grinder that March. I’d vowed to go into the city with the Iraqis to be there when it was liberated. In a naïve way, I thought it would be like going into Berlin in 1945, to see justice done.


    The man with the boots, his thick black hair closely cropped, slung his Croatian VHS-D2 rifle over his shoulder. The rifle had a bull-pup nose with a magazine behind the trigger. It looked a bit futuristic, and it fit the battle we were heading to. Since January 2017, ISIS had increasingly been using drones to attack the Iraqi army. These drones were spotted almost every day. ISIS had built factories to convert civilian-use quadcopter drones, basically the kind you buy at a tech store, which have four little helicopter blades, into death from above. ISIS put grenades and mortars on them and also used them to film attacks and conduct surveillance.


    There was no way to fight the drone threat. Soldiers had tried to spray gunfire into the air, but it’s hard to shoot a drone the size of your forearm from a hundred yards away when it is moving. Some Iraqi and US-led coalition forces tried jamming the drones. Bizarre-looking jammer guns, that look more like big toy squirt guns with an antenna on them, were offered to the troops. The jamming was spotty, and soldiers, like the man with the boots, hadn’t been trained to use them.


    Driving into Mosul that day in late March, we felt naked to the drone threat. It was always there, more than the snipers or mortars, because it was from above and otherworldly. To get to Mosul we drove from the town of Hamam al-Alil, where ISIS had left behind a path of destruction and mass graves, through fields and pastures to Mosul’s ruined airport. The factories lining the airport’s western edge had been turned into a post-apocalyptic landscape, deserted, with all their windows broken and concrete hanging in chunks from a web of steel girders. We were in an SUV following an Iraqi Humvee and a camouflaged van full of ERD troops. This area of the city had been liberated a week before. The soldiers played music, religious ballads, that wafted through the air. Between the music and the hum of the engine we felt secure. When we stopped, however, we could hear the “pop-pop” of gunfire. An officer of the ERD, taller than the man with the boots, and with the first appearance of jowls on his cheeks, tilted his head. “Drone?”


    There was a distant buzzing. We were at an intersection of what had been a major thoroughfare, divided in the center, and a road running into a neighborhood, lined by two-story duplexes. The buzzing came and went. We looked up. It was there, somewhere. A drone. Ours or theirs? No one knew. “Stay by the side of the street when we walk,” one of the Iraqi soldiers said. So we walked along the street, passing shops that sold appliances and gardening equipment, all deserted. We eventually came, after several blocks, to a smaller alley. Here the soldiers had set up curtains at each alley-crossing. Constant machine-gun fire reverberated down the alleys. ISIS held one side of the block and the Iraqis the other. We were supposed to sprint across each alley, avoiding snipers, and ascend a small wooden ladder into the second floor of a house. Then, through a hole that had been blown in the house, we would ascend to the second floor and then to the roof. I sprinted, climbed, crawled, and made my way through the warren of rooms of the house to a central staircase. At the top of the staircase an Iraqi officer pointed up and to the right. Snipers there. I guessed the upward motion was supposed to indicate drones too.


    On that day we emerged unscathed from the claustrophobic staircase. One of the ERD soldiers fired an RPG from the roof of the building and then we retreated back into the warren of alleyways with the decorative blankets strung across the street to obscure us from snipers. The drones would keep up their deadly work for several more months as ISIS was pushed back and the city was liberated. Iraq and the US-led coalition would use their own drones to hunt down ISIS and even to destroy ISIS drone-making factories. The drone wars had begun.


    As I sat in a small apartment in Erbil in the Kurdish region of Iraq over the following days, I felt relieved and stressed at the same time. What were these machines that seemed to come from the future to remake warfare? Drones appear in movies, such as the remake of Blade Runner or Terminator 2. They’re sinister, or sometimes they are an ally. Today’s drone wars, between states and terrorist groups, are rapidly expanding. From Syria to Libya, Afghanistan, Iran and Kashmir, the drone is ubiquitous and used by all sides of major conflicts.


    How did we get here? What will be the future of this technology? Will we still need multi-million-dollar warplanes if we can replace what they do with drones? Will the next Top Gun be sitting in a box in Nevada while he shoots down enemy drones 8,000 miles away?
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    A soldier on a rooftop in Mosul in March 2017. After the drone threats from ISIS had passed, the Iraqi soldiers were able to place heavier weapons on roofs in the battle for the old city of Mosul. But they constantly kept an eye skyward. (Seth J. Frantzman)


    The more I looked at the world emerging from the war on ISIS, the more it became clear that the next phase of warfare will be dominated by drones and unmanned technologies, full of gadgets and what are called “autonomous weapons systems.” When I was a kid I was fascinated by the world depicted in the film Aliens. There are scenes in the film that depict where we are heading: soldiers networked to a computer screen that shows where each fighter is located, and remote piloting of aircraft and guns that fire automatically at targets without a person in the loop deciding which target to shoot at.


    The drone wars that we are already witnessing in Libya, Syria, between the US and Iran, and between Iran and Israel are rapidly changing the environment we live in. The US and China are rushing to build more and more drones with more technology and more weapons on them. This is like the revolution that saw airpower go from a man chucking a bomb out of a bi-plane to strategic bombing in World War II and the sinking of the Bismarck. Drones are a “disruptor” in how they provide commanders and governments a new swath of possibilities. Today they are only being used in one or two roles, whether surveillance or targeted airstrikes. But they won’t stay in those niche roles for long. Militaries face this fork in the road: to decide how many drones they will have for all their forces, from special forces with little tactical drones, to giant drones the size of an F-16. The drone is expendable, more so than human life in a kind of warfare where the public demands low casualties. This enables us to fight forever wars across borders in places like Somalia or Afghanistan without boots on the ground.


    The questions that I set out to answer after Mosul were whether those wars, the drone wars, are a new kind of warfare and how effective they are. The new technologies must be harnessed to become a gamechanger, and they will be matched by enemies who have the same technology. The drone wars coincide with changes in American national security strategy and the rise of other countries such as China into this military competition.

  


  
    INTRODUCTION: CITY OF FEAR



    Drones are everywhere. In January 2020, mysterious drone formations appeared in Colorado, terrorizing farmers and leaving people fearful about what might come next. They might be lingering near nuclear power plants, posing a threat to millions. In the Middle East, the US used a drone to kill Qasem Soleimani, a key Iranian commander in 2020. Drones are transforming the battlefield from Syria to Azerbaijan, Libya, and Yemen.


    For militaries and security agencies, the main users of drones, the UAV market is expanding as well. There were more than 20,000 military drones in use by 2020. Once the province of only a few hi-tech militaries like the US and Israel, drones are now being built in Turkey, China, and Russia, and smaller countries like Taiwan may be joining the military drone market. It’s big business too. $96 billion will be spent on military drones between 2019 and 2029. Militaries may soon be spending more on drones than tanks, much as navies transitioned away from giant vulnerable battleships to more agile ships. Terrorists are using them too, buying civilian drones and putting grenades and bombs on them. This is a turning point in military history, like the jet-propulsion revolution or the development of the rifle.


    Drones are inherently a sexy topic, but also one that is not well understood. They are seen as otherworldly and their use possibly unethical because they conjure up images of faceless evil machines dealing out death from above while unseen humans monitor the lives of others. Yet drone operators see themselves as pilots, even if they aren’t exactly Tom Cruise from Top Gun.


    In the fast-moving narrative of Drone Wars, we will explore the history, the present, and the pioneers and terrorists of drone warfare. Moving from the Israeli soldiers carrying their light-weight drones over hills to launch them over Lebanon, to the rooms where American “strike cell” operators follow top terrorists, the book will provide an account of the people and the machines, blending personal experience and interviews with operators, generals, and insiders, from different countries, technologies, and eras of the ever-expanding empire of drones we now live under. This is not an exhaustive history of all drones, but a look at key technological vectors and riveting applications of drones. Each chapter examines how these unmanned aerial vehicles are being used in a new way. Themes include targeted assassinations, surveillance, terrorism, and future uses. Interviews with players from industries, activists, innovators, or those running various parts of the drone wars combine for a sweeping narrative covering a large canvas.


    Through the course of researching Drone Wars, I spoke and corresponded with former US general and former CIA director David Petraeus; George W. Bush administration official Douglas Feith, who monitored the hunt for Bin Laden; UK forces commander Richard Kemp, who served in Afghanistan; a retired Irish special forces officer; Pentagon and US Air Force officers; Libyan drone operators; ISIS detainees; Kurdish fighters; and experts at Lockheed Martin in the US and Israel’s defense companies, including the engineer behind Israel’s first drones: From Blackhawk pilots to US National Guardsmen who first used tactical drones, to those fighting against proliferation and experts on Iran’s secretive drone program, to researchers looking at artificial intelligence transforming warfare.


    The biggest focus initially is more on Israel and the US—the main pioneers of drones—but also reflects my own experiences encountering drones across the Middle East. The book looks at both the military objectives of drones (surveillance and killing) and the challenges linked to drones, such as making them smaller, faster, or more capable; and it spotlights the theorists who have posited that drones could replace warplanes and can be used in swarms. It is based on interviews with Iraqi Kurds trying to avoid Turkish drone strikes in the mountains, as well as air defense officials planning to fight off Iranian drone swarms.


    The future for drones is largely already at our fingertips. The technology to make drones fly for several days aloft, or to give them long-range missiles, has arrived. There are mini-drones that soldiers can use in the jungle to police other drones that can drop tear gas. The problem that countries face today is largely twofold. First, you have the existing “platforms” for drones that are successful. Militaries tend to be slow at designing new platforms, so once you have an F-16 or an M-16 rifle, a main battle tank or a destroyer, you stick with it for decades. Once you have a Predator model drone, all you do is make more of them and make them slightly larger and faster, or pack them with more munitions, radars, and cameras. This is called adding more “sensors” to the platform. The first problem, therefore, is that militaries came to a bottleneck before the next drone revolution. What we will see in this story is how that happened. Why aren’t there more stealth-like drones? Why does it take the European countries a decade to design a drone that will monitor civilian and foreign airspace? Why did the US not export drones and allow itself to be slowly overtaken by China? That all is rooted in lack of platform change and conservative unwillingness to see the future.


    Second, the problem is militaries not coming to terms with the power in their hands. While futurists have predicted skies full of drones, just like flying cars, the actual commanders have eschewed these flying machines. One counter-terror police commander I spoke to said his unit only had several drones for a huge area he was tasked with securing. Why? Budgets and lack of vision. This means that there is no drone military visionary, a kind of drone Patton or drone Rommel, someone who sees in drones the revolution that tank commanders saw in the 1930s. Unlike when warships were fashioned into dreadnoughts prior to the First World War, there is no prophet of drone power. There is no country that has decided to build thousands of these machines and outfit entire divisions with them, flooding the battlefield with the machines. Instead, militaries want precision strikes, and when they do acquire these products, they want them so full of technology that the price tag is upped to the millions and billions. Case in point: NATO took years to acquire US Global Hawk surveillance drones and then only bought five at a price tag of some $1.5 billion.


    As we shall see, these twin problems are the hurdles that the drone revolution must get over. We are beginning to see points of light break through. Drone swarms used by Iran have forced Western countries to rethink air defense. Libya’s war, where Turkish inexpensive drones ripped apart Russian air defense systems, shows that drones can be a kind of instant air force to transform the battlefield.


    Over the years, the prophets of drone warfare have come and gone. There have been false hopes and dead-ends and false prophets. On the horizon is the idea of armies that go to war with drones, and whoever has the best drones and air defense will win. But to get to drone vs. drone wars we have a long way to go. The number of large drones being used in war and shot down has multiplied, from several a year in the 1980s, to hundreds a year by 2020. However, we are still in the era of the biplane and early tanks, and drones have not realized their potential. This book will explore how that happened and how the turning point is approaching.


    Today’s commanders are rooted in the past. They didn’t grow up with tablets and drones. They were trained for a war fought in the 1990s. As younger men become generals, the desire to have every platoon with a drone operator and tablet to fly them, layers of drones, and access to air defense to fight off the swarms of enemy drones, will materialize. To get there, we need to see how drones came to exist in the beginning.


    To understand the emerging drone wars, I began with my own experience with drones. Going back to the 1990s, I read about advances in unmanned aerial systems and technology and how they would transform the future of war. Later, during Israel’s wars in Gaza between 2009 and 2014, I saw how drones became more common on the battlefield. I saw drones used in Iraq and Ukraine and, as a journalist, covered the threats and air defense systems being developed.


    In Israel, I met with drone pilots, soldiers, and police commanders and went to the leading manufacturers of drones to tour their assembly lines and speak with their experts, many of whom are former pilots. I spoke with the pioneers of Israel’s drone program and then interviewed key American officials and soldiers who led the drone wars in the 1990s and 2000s. These included pilots and generals as well as executives at key US defense companies and former staffers who had worked in Congress. To understand how other militaries were using drones, I sat down with commanders from the United Kingdom and Ireland and spoke to experts from the Persian Gulf to Turkey as well as those who cover Iranian drone technology. This book is based on years of working in the field under the threat of ISIS drones, and seeing how militaries are using drones, as well as a year of interviews with the most knowledgeable individuals across the spectrum, from critics of armed drones to prophets of how they will change the world as we know it.


    The development of drones was a slow process, but their use has expanded exponentially. In just the last few years, the use of drones by both sides of conflicts and the development of air defense to shoot them down has been rapid. Lasers are being rolled out, and the types of drones are expanding, even as militaries continue to struggle to find a place for the new platform. The drone has not reached its potential, and those who continue to imagine that there will be an era without air force pilots will be surprised to see how slow progress is being made in Western countries. But the revolution is shifting to China, Turkey, and other countries, and it is happening quickly. In that sense, the story of the drone wars is not just about machines. It is about the change in the balance of power between the US, which was a global superpower after 1990, and rising states like China and India. The rise of drones was intimately linked to America’s global war on terror. Now, as that conflict shifts to US-China and US-Iran competition, the drone wars shift as well, and around the world, drones are coming into their own.

  


  
    CHAPTER 1



    DAWN OF THE DRONE: PIONEERS



    In 1983, US Secretary of Defense Casper Weinberger received a surprising briefing. He had returned from a trip to Lebanon and was shown video of him, taken during his visit by an Israeli unmanned aerial vehicle. Weinberger was considered one of the coldest members of the Reagan administration in dealings with Israel.1 Throughout all the rocky relations, however, the drones intrigued him. In June of 1983, the US wanted Israel to revive a memorandum about confronting Soviet influence in the Middle East.2


    This was at the height of the Cold War when US President Ronald Reagan wanted to confront the “evil empire” in Moscow. The race for new defense technology was intense. In the Middle East, the Israelis, often operating western military technology, faced off against the Soviet-supplied Syrians. If the Israelis could develop a new weapon, everyone would want a piece of the action.


    The US was wrestling to fill a void in its own defense technology. The Americans had experimented with what were then called Remote Piloted Vehicles in the 1970s, using them against radar-emitting targets at the Utah Test and Training Range. But it was thousands of miles away in Israel that a revolution was about to take place that would change war as we know it.


    In 1974, Yair Dubester was a young Israeli engineer. Israel was reeling from losses in the 1973 war. More than 2,500 Israelis had been killed, 1,000 tanks lost, and more than one hundred aircraft destroyed. For a small country that had been drunk on the success of the 1967 war, when multiple Arab armies had been crushed in six days, the experience was sobering.


    Dubester was studying at Israel’s elite Technion university and working at Israel Aerospace Industries, where the first unmanned aerial vehicle was being built. “We weren’t the first to think of it, but the first to develop the first operational system,” he says. I called Dubester in early March 2020, before the coronavirus crisis broke and engulfed the world. He was cheerful, discussing decades of his life working with drones. Looking back to the late 1970s, he recalled that the main problem Israel had was getting real-time intelligence of the enemy. That means not just sending planes up to take photos, but having them send back video simultaneously.


    Prior to 1973, Israel signed a contract with Teledyne Ryan in the US for a drone.3 The first twelve, called Firebees, got to Israel in 1971. They were big beasts, weighing more than 2,000 lbs., and had a turbojet engine, flying up to 60,000 feet at 485 miles an hour.4 They were basically rockets with little wings. Their origins were actually as flying targets. The origin of the Israeli drone program was thus an American flying decoy. Israel thought they could be used to deceive enemy radar and missiles. The Egyptians had a massive army with Soviet-supplied anti-aircraft missiles. Any unmanned aircraft that could reduce losses for irreplaceable pilots was badly needed.


    A special UAV unit was inaugurated at Palmachim Air Base in Israel, a base ensconced in the dunes near a popular beach. The Firebees were used as decoys against Soviet-supplied surface-to-air missiles that Egypt. Flying from Refidim Airbase beginning in September 1971, they proved effective. Israel sponged up other drones, including the American-made Chukar. It was to be used as a decoy, and the twenty-seven acquired were called Telem. The Chukar was less a real drone than it was a suicide drone, designed to be destroyed. Twenty-three were used in the 1973 war, and five were destroyed. The Firebees were also eviscerated in the war. Only two survived.


    The Israelis decided they needed more options that could give them what the air force called “intelligence at the moment of truth.”5 A delegation was asked to go abroad and find out what else could be acquired. Israel looked at drones built by Philco-Ford and RT. The Americans had plenty of these vehicles sitting around. Think of these drones in the tree of evolution as a missing link between piloted aircraft and UAVs, one of those kinds of dead-ends of evolution. Some of them looked like large model airplanes or missiles, and their designers had ideas to stick laser designators on them or other gadgets that would later become commonplace on drones. Drone versions had been used in Vietnam to decoy and gather info on surface-to-air missiles.6 More than 980 had been built in the 1960s and 1970s, and 441 were lost in Vietnam.7 Like many innovative American projects of the space age, they had been abandoned and left to gather dust, with only a few dozen still around by the early 1980s. In short, it was like inventing gunpowder but not figuring out how to use it on the battlefield. To that problem, the Israelis brought a solution.


    In the wake of these experiences, an Israeli company named Tadiran built the Mastiff drone, which had live high-resolution video and could fly for seven hours.8 At the time it was called a “remote piloted vehicle.” It looked like a big model airplane, thought New York Times writers who saw it in 1981.9 It had propellers and a two-cylinder engine. It weighed around 150 lbs. and could fly to 10,000 feet at seventy miles per hour.
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    An IAI Scout, an early drone. IAI’s pioneering drone technology began in the late 1970s and early 1980s. (Courtesy IAI)


    The Israelis innovated further with the IAI Scout, which had a live broadcast link and stabilized camera. It was also called Zahavan, or Oriole. Think of these early Israeli drones as the origin of species for everything that comes next. The Scout had a twin-boom or dual tail, a short angular body that ended in a kind of snout. Small wheels sprouted from the fuselage. Twenty were rolled out by June 1979 at Hatzor Air Base in central Israel, hidden behind the fields of pretty villages in the area. The Scout was short-winged and took off with the help of a rocket. That would soon change as the wings grew by two meters, to a total of five meters, and a pilot with a joystick could do takeoffs. Operational in June 1981, a squadron of Scout drones flew into Lebanon to capture video of Syrian air defenses.


    Dull, Dirty, and Dangerous


    Dubester speaks with a young man’s curiosity despite his age. He loves to talk about drones and technology and the pluck and accidental discoveries that led to Israeli breakthroughs. He remembers the difficulties Israel faced after 1973. “We found out the Egyptians and Syrians bought from Russia the anti-aircraft missiles, the SA-3 that were mobile, not stationary.” When the anti-aircraft systems move around, it doesn’t help to just photograph them, you need to be able to find them in real time using a system that can hover in the air without a pilot so if it is shot down you don’t lose people, he says.


    UAVs are good for dull, dangerous, and dirty missions, Dubester says. It’s kind of “D-cubed.” They were dangerous indeed, he remembers. The Teledyne Ryan’s UAVs crashed too often. That is why Israeli engineers designed the Scout, which helped locate surface-to-air missiles. It was this ability, to fly slowly and bring back video, that led to greater investment. “Before that,” he says, “no one cared about it.” Dubester and his colleagues designed the Scout to be lightweight and fly for several hours. In fact, it was based on a French Nord Noratlas, which was sold to the Israelis in 1956. Israel and France once had a close military relationship, and the design was arrived at by accident because Israel was familiar with the Noratlas twin-boom model. In the end, the engineers realized the design was phenomenally stable and worked well for slow-moving UAVs. Dozens of designs would grow out of this choice made in the 1970s.


    When the Scout was first demonstrated to the Israeli army, the ground forces shrugged off its abilities. A large exercise was underway in Sinai. Ehud Barak, then an officer serving in Sinai, didn’t seem interested at first. “Let them fly it,” Dubester recalls the officers saying at first, dismissing the UAVs as a kind of toy. The drill was supposed to practice crossing the Suez Canal, but the officers quickly realized that the UAVs, giving real-time video, aided the troops in the exercise. A bridge that was supposed to be mistakenly left unassembled to confuse the troops could be seen easily, giving away the point of the exercise.


    “We had only four hours’ endurance [flight time] at the time, and when we needed to land, the troops said no, it’s not acceptable,” recalls Dubester. Suddenly the toy that was dismissed had become essential. “I will never forget that. It was a game changer.” Dubester would go on to write a book with two colleagues who pioneered the Scout: David Harari, head of the UAV division at IAI, and production manager Michael Shefer. “We were there from day one until our retirement,” he says. Invention is sometimes the mother of necessity, and within a short time, the drone would prove its necessity.


    “Tomorrow’s War”: Operation Peace for Galilee


    Twenty-four hours was all it took for Israel’s UAVs to wreak havoc on Syrian air defense in the 1982 war in Lebanon. The Israeli operation, called Peace for Galilee, was launched to stop Palestinian rocket attacks on northern Israel. Former IAI engineer Shlomo Tsach recalls how in just one day, a “drone revolution” occurred.10 Real-time video of SAMs and their radar was sent back by Israeli Mastiff and Scout drones, and the IAF went to work destroying the Syrian air defense. It was in those twenty-four hours that Israel’s multi-billion-dollar drone industry was truly born and formed the progenitor of the American love for drones.


    Lebanon is a small country, and though its border with Israel appears short, only sixty-five kilometers as the crow flies, it is actually a warren of winding roads and hills. Palestinian terrorists were launching missiles at Israel, and to defeat them Israel would have to deal with the Syrian army in Lebanon as well. The Syrians should have been a formidable obstacle, with 25,000 men dug in along the Bekaa Valley in central Lebanon. They had seventy-nine missile launchers and hundreds of radar-directed guns and SA-6 batteries. But they weren’t quick enough to move against the Israeli threat, as drones helped guide Israeli jets to their targets.11 The new drones could be used for laser designation of targets and helping guide artillery rockets.12 This was “tomorrow’s war,” a British defense analyst concluded when comparing Israel’s crushing of the Syrians with the Falklands conflict that pitted the UK against Argentina the same year.13


    Israel combined its drones with the use of an E-2C Hawkeye, a kind of flying radar dome, and a Boeing 707 to conduct surveillance and electronic warfare, with jets firing Shrike missiles to destroy the SAM radars.14 Dubester says the drones gave Israel the ability to do a battle-damage assessment rapidly and to gain air supremacy in a “single afternoon.”15 Israel used a combination of an air-launched decoy to trigger the radars and then identified the SAM sites with the Mastiff drones, which relayed communications back through the Scouts to crews operating the missiles. Seventeen deadly SAM batteries were destroyed.16


    The Americans took notice, and the US Navy came calling. A partnership between IAI and a company called Textron in the US led to the Pioneer drone. Each cost around $500,000 and had a $400,000 camera inside, transmitting back detailed images taken up to 2,000 feet in the air, up to one hundred miles away.17


    Pioneer was a direct descendant of the Scout, adapted to be launched from a ship with a rocket and land in a net on return. It was used in the 1991 Gulf War to help with targeting for the one-ton shells fired by battleships. Beginning in 1985, the US used the Pioneers, and they would help with naval targeting during the Gulf War. Iraqis even surrendered to one of them in the desert, bewildered by this new pilotless form buzzing around them. The incident happened on Faylakah Island, and the men waved undershirts to signal their concession.


    Dubester flew out to the American high desert at Mojave to demonstrate the drones to the US. The desert is a mix of reddish rocks and tan dunes, with Joshua Tree cacti dotting the landscape. The test range is desolate. “We had to integrate the system on the USS Iowa and Wisconsin [naval ships].” The problem is the Americans wanted something bigger that would fly longer and higher.18 It needed to fly in all-weather conditions and around the clock. It would help do signals intelligence (SIGINT), including electronic surveillance (ELINT) and communications intelligence (COMINT) missions. Dubester and his team went to work on what became the Hunter, Searcher, and Ranger UAVs.19


    As the Israeli drones grew, the prophets of drone warfare envisioned several “families” of drones such as Tactical UAVs (TUAV) and mini-UAVs. What began as just one platform expanded rapidly to “multi-mission UAVs” with numerous sensors, gadgets, and antennas. Jargon came with the new field. Terms like ISR were created to describe intelligence, surveillance, and reconnaissance missions that would be perfect for drones. By 2002, Israeli drones had logged 120,000 flight hours and were being exported to twenty countries. The little country was a drone superpower.


    Back to the Drawing Board


    In the US, the road to drone warfare passed through the US Air Force’s mountain of target drones. At Holloman Air Force Base in New Mexico and Tyndall Base in Florida, the US used drones for target practice. Drones were linked to a number of innovative American projects. At Skunk Works, Lockheed Martin’s super-secret advanced development program, drones were used for target practice.20 The company also developed the GTD-21 drone in the 1960s that could be dropped from B-52s for experimental supersonic reconnaissance missions over China.21


    Target drones were an evolutionary dead end.22 But drones in general could help solve military problems and fill necessity niches. This meant, for example, helping armies find mobile air defense or conduct battle damage assessments. Since the dawn of war, the goal has always been to stay one step ahead of the enemy, to neutralize threats and to leverage new capabilities. Balloons once helped militaries see further, for instance. Drones may have first helped spot Soviet air defenses in the Middle East and save pilots’ lives, but soon they would develop into their own world.


    In 1983, terrorists in Lebanon bombed the US Marine barracks in Beirut. The USS New Jersey, an 880-foot World War II-era battleship, was sent to retaliate with its sixteen-inch guns pounding the shore. This was old-style war, when what was needed was more precision to take out terrorists who ran around streets with AK-47s. Enter John Lehman, secretary of the navy. He wasn’t much of an orator, even when speaking about “exciting” programs for his ships, but what he lacked in rousing speeches, he made up for in practicality. With his interest in new technology, and Weinberger’s, the Americans tapped the Israeli company IAI and the Tadiran Mastiff. Mastiffs were brought to the Marine’s Camp Lejeune RPV platoon in North Carolina. Marines who had excelled at model airplane competitions were invited to pilot the drones.23 The stocky, square-jawed General Al Gray of the Fleet Marine Force Atlantic, who had first served in the Marines in Korea and Vietnam, would drop in to see the drones’ progress in both North Carolina and Arizona.


    The Israelis and Americans worked with AAI, a company in Hunt Valley, Maryland, to tweak the drone for naval needs. They put it on the USS Tarawa, a lean, new amphibious assault ship that has a long deck, and flew it in freezing conditions in Adak, Alaska. It was also flown in Australia and the Philippines.


    Soon the US was looking at both the Scout and Mastiff, and their descendants the Hunter and Pioneer. We’ve already met the Pioneer, which had a five-hour flight time and a range of one hundred miles. By 1990, it had flown 2,550 missions for 5,200 flight hours. By today’s standards, it doesn’t look sexy or pretty. It’s a workhorse, with rough edges and straight lines, boxy and boring: single wing on top and a twin tail.


    The US ejection of Saddam Hussein’s massive Iraqi army from Kuwait during the first Gulf War showed how useful new drones could be to the world’s most powerful army. One Pioneer UAV mission had found three Iraqi artillery batteries, several missile launch sites, and an anti-tank battalion. The drones were always in the air during the six-week war. When it was over, every field commander wanted them. The Department of Defense said the Pioneer had proved excellent at immediate, responsive intelligence collection.24 By the mid-1990s, there were nine Pioneer systems deployed, with five drones per system. The US put them on four ships, including the USS Cleveland, an amphibious warship.25 Army researchers argued they needed to give them to units down to the battalion level.


    The Marines used Pioneers in Bosnia in 1994 and Kosovo in 1999, flying them from the Ponce De Leon. Meanwhile, the Hunter, built by IAI and TRW, was submitted to the US Army to meet its needs for a short range UAV for reconnaissance missions for corps commanders. The Hunter had a twin tail and a long, sausage-like fuselage.26 A larger order for fifty, costing $200 million, came in 1993.27 The prophesied multi-billion dollar program was eventually canceled, although Hunters were used by the army, navy, and air force. The Hunters, named RQ-5A, were used in Kosovo as part of Operation Allied Force and eventually flew 30,000 flight hours by 2004.28 Overall the Hunter shows how drones have long-term reliability but also how armies were not ready to fully incorporate them.


    “For 25 years I delivered to US Army, Marines, and Navy, and the main reason was that for many years the US failed to develop a decent UAV system,” recalls Dubester
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