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This book was made possible by the tremendous generosity and patience of a great many folks, quite a few of whom invited me into their homes, spoke with me for hours on end on numerous occasions, and put up with my follow-up calls, text messages, and emails to confirm details of specific events or further explain particular concepts. Any quotations throughout this book that are not directly attributed to another source are the product of these interviews. Not everyone I interviewed is directly quoted in the book, but every interview was utterly instructive in shaping my understanding of this story.










Author’s Note

When I teach writing, I use something called “the Burkean Parlor,” named for rhetorician Kenneth Burke. The Burkean Parlor is a thought experiment of sorts, something to help writers understand what it means to participate in an academic conversation. It invites you to consider multiple perspectives, then encourages you to have the conviction to say your part, all while accepting both that your argument will inevitably be challenged and that your own views on the subject may one day change, too:

Imagine that you enter a parlor. You come late. When you arrive, others have long preceded you, and they are engaged in a heated discussion, a discussion too heated for them to pause and tell you exactly what it is about. In fact, the discussion had already begun long before any of them got there so that no one present is qualified to retrace for you all the steps that had gone before. You listen for a while until you decide that you have caught the tenor of the argument, then you put in your oar. Someone answers; you answer him; another comes to your defense; another aligns himself against you, to either the embarrassment or gratification of your opponent, depending upon the quality of your ally’s assistance. However, the discussion is interminable. The hour grows late, you must depart. And you do depart, with the discussion still vigorously in progress.


As I wrote this book, I returned often to Burke’s parlor for reassurance. Though I have been teaching writing for some time now, I’ve never identified as an academic. Similarly, despite this book’s clear ties to military history, I never considered that to be its genre. I always just thought of it as a story and myself as a writer.

Of course, this story is very much one of military history. And military history, I found, is very much an academic subject. By academic I do not mean that military history is stuffy or boring. Rather, it’s a subject that is continuously debated, re-examined, and re-interpreted. There’s a reason we keep reading new books about the American Civil War and World War II; history of any war refuses to be understood definitively.

So I made some decisions in how to approach this subject. To tell the story of an airplane’s design, development, and service life, I chose to focus on a handful of folks. In a sense, I wanted to tell the story of an airplane through them, with a particular focus on one character who you will soon meet.

I have never flown an airplane or served in the military. Thus, service members may find something lacking in my perspective. To be honest, I don’t even like to fly. In this way I’m writing almost the way a basketball super-fan might write about the sport without ever having played it competitively.

This is not the first book about the A-10 Thunderbolt II attack airplane, nor, I suspect, will it be the last. As Kenneth Burke says, the “discussion is interminable. The hour grows late, you must depart. And you do depart, with the discussion still vigorously in progress.” The rigorous and enlightening works already in existence about the A-10, military aviation, and the men who would become known as “The Reformers” were utterly instructive for me. Those books are the conversations that began before I ever thought to enter the parlor, and they can be found in the bibliography.

I hope you find this book to be a worthy addition to the ongoing conversation of the A-10. I tried to write something not unlike the A-10 itself: focused in its purpose and design, and rugged enough to stick around for a long while. I guess we’ll see.










Part I

Create










1 

West of the Smoke

Perched on a rocky hilltop in the Marah Valley of Afghanistan, Matt Secor certainly looked the part of U.S. Special Forces. Secor was built thick like a powerlifter and sported a wooly beard, which he along with the rest of his twelve-man unit had grown before deployment because they were told elders in nearby villages held greater respect for bearded men. Sometimes, Secor intercepted radio communication from the Taliban referring to Special Forces as “the Bearded Ones.”

The late October sun shone on the Bearded Ones, warming Secor’s mug as he sat in the open bed of a “gun truck,” a modified Humvee with a pickup truck bed and a gun turret. He monitored the radio, which crackled with rumors of an ambush. These reports were usually nonsense, but one could never be sure. For now, there was calm. Down the hillside ran an arid creek bottom pocked with thickets and low trees the same height as Secor, six feet. In such moments, Secor remembered, the mundane could suddenly shift to “violent excitement.”

The radio shrieked. The Taliban had begun attacking an observation post about five hundred meters south of the Bearded Ones’ position, sending blasts from handheld rocket projectiles pluming into the bright blue sky. Secor grabbed the radio. As a Joint Terminal Attack Controller (JTAC), it was his job to coordinate any air support that ground units like his—or the friendlies now taking enemy fire—might need.

What had promised to be a firefight barely registered as a skirmish, an exchange of gunfire that ended before the air support arrived on scene. Still, Secor had a hunch this dust-up was a foreshock for a gnarlier battle yet to come. Be ready in case we need you, he radioed to the pilots. Sporadic ambushes, after all, were common.
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As the sun set, the Bearded Ones spent the evening prepping for a dogfight, loading their weapons and confirming their radios worked. Throughout the night they took turns manning the gun turrets while others slept on the ground, in the truck bed, and under the Humvee, anywhere they could get comfortable. For Secor, the night skies in Afghanistan were incomparable to anything in the United States, completely unpolluted by urban lighting. A collage of shooting stars unlike Secor had ever seen streaked across the inky black sky.

The sun rose without incident, and the Bearded Ones were restless. They’d spent the whole night psyching themselves up for a fight that never came. “It’s kind of morbid, in a sense,” Secor told me. “We’re like ‘this kind of sucks, man . . . I thought we were going to get after it, you know?’”

“And then all of a sudden,” he remembered, “things just start[ed] going.” About a quarter mile across the valley, an allied Army platoon of a few dozen soldiers were taking fire from the Taliban. Secor hopped in back of the gun truck and began lobbing forty-millimeter grenades onto the opposing hillside. The platoon was pinned down. Secor radioed in for the air cavalry; this was now a rescue mission.

The first airplane to answer Secor’s call was a B-1B Lancer, a sleek but behemoth bomber nicknamed “the Bone” because of its long, slender frame and wings that sweep back into its fuselage at high speeds. As the Bone’s bombs began carpeting the hillside, the Bearded Ones hit the deck behind their gun trucks, desperate not to be killed by their own airplanes. In all, the Bone dropped twenty-five bombs, ranging from five hundred to two thousand pounds. “One of those bombs hit about three hundred meters from the truck,” Secor told me, “and I could feel the heat from the bomb hit my face.”

Within ten minutes, more coalition allied airplanes showed up: first a set of British Harriers, jack-of-all-trades jets used for both air-to-air and air-to-ground missions and known for their ability to land vertically, like a helicopter; then a few French F-1 Mirages, fighters agile like the Harrier and fast like the Bone. In fact, the Bone could fly 1.2 times the speed of sound, the fastest bomber the U.S. Air Force had to offer. But all the speed of the Bones and Harriers and Mirages was of little use to the Bearded Ones. What they needed was “close-air support,” a kind of air cover flown by planes slow and low to the ground so that they could keep an eye on the action and provide continuous fire on the enemy. Each of these airplanes had their own Achilles’ heel preventing them from executing perfect close-air support: they either flew too high or too fast or burned too much fuel or were too vulnerable to small-arms fire to stay in the battle area for very long.

All the while, another pair of airplanes piloted by Major Andy Stone and his wingman, Major Reid Rasmussen, were loitering above the action like vultures. Majors Stone and Rasmussen were each flying in A-10 Thunderbolt IIs, airplanes specifically designed for the close-air support the Bearded Ones needed. The A-10 had been built to be shot at, capable of withstanding damage that would render most airplanes good for nothing but scrap metal: its cockpit is cradled by a titanium bathtub to protect the pilot from ground fire, and the plane itself can remain in flight with half of one wing blown off, one engine, and a chunk of its tail missing. All of the A-10’s flight controls have a backup: if one part malfunctions, another is there to do the job. If the A-10 loses hydraulic controls, the pilot can fly the airplane using a mechanism called manual reversion, whereby the pilot (A-10 flyers prefer the term “driver”) governs the rudders, elevators, and ailerons with a system of pulleys and bell-cranks similar to the Wright Flyer.

Compared with the sleekness of the B-1 “Bone,” the A-10 is grotesque: with the fixed wing of a crop duster and the turbofan engines of an aged commercial airliner, it looks like it was assembled by dumping out the pieces from a stack of plastic models and gluing them together at random. And, in a sense, it was. Its designers conceived of the plane entirely around the gun, a 19.5 foot, four-thousand-pound Gatling gun that fires thirty millimeter bullets at a blistering rate. No one calls the A-10 by its official name (“Thunderbolt II”). It is “The Warthog,” or simply “The Hog,” an affectation borne out of its brutish appearance. Some—referencing the massive cannon that juts from the plane’s nose like a pebbled wart—call it “The Flying Gun.”

The Bearded Ones had one thing going for them: Major Andy Stone was among the best A-10 drivers in the world, a graduate of the Fighter Weapon’s School, the U.S. Air Force’s version of “Top Gun.” If there was such a thing as earning a PhD in flying the A-10, Major Stone had it (Stone’s call sign was “FATTS,” meaning “Fatally Allergic to the Sun,” and that is how he will be addressed from here). Though the A-10 had not been FATTS’s first choice out of flight school—he’d wanted to fly something faster, like the F-16 Fighting Falcon or F-15E Strike Eagle—he’d quickly developed a love for his airplane and its mission supporting the grunts on the ground. “When they get into a really bad situation,” FATTS told me, “sometimes they just need you.”

Like all A-10 drivers, as part of his training FATTS had attended air-to-ground operations school at Nellis Air Force Base in Las Vegas. There, he’d learned to do Matt Secor’s job of directing airplanes from the ground, pointing out targets and clearing the airspace so no allied jets collided above the hectic battlefield. More importantly, FATTS’s training allowed him to understand everything going through Secor’s mind in this moment, creating a kind of telepathic connection between the two men despite being thousands of feet apart. FATTS understood, for example, that Secor’s main difficulty was that he simply could not see very far in any direction, especially down in the grove surrounded by all the high brush. Thus, FATTS was able to “extend a little bit of grace” to Secor. After all, while Secor had spent the night before battle all jacked up, sleeping outside just waiting to be shot at, FATTS had gotten a full night’s sleep indoors, eaten a hot breakfast that morning, and was now flying in an air-conditioned cockpit. Secor was in hell, and it was FATTS’s job to be his guardian angel.

Prior to entering the airspace, FATTS had been listening into the radio frequency that Secor was using to communicate with the Bone, the Harriers, and the French Mirages. He could sense the struggle between the air and the ground. “I could hear the frustration in the [French Mirage] pilot’s voice . . . [and] I could hear the frustration in Matt’s voice because he wasn’t able to get the Mirage fighter’s weapons onto the targets that he needed them to be on,” FATTS remembered. Without his training, FATTS could have easily gotten frustrated with Secor, too. Just tell me where to aim, and I’ll blow the spot off the map!

FATTS remembers Secor was “pretty amped up” by the time they got connected over the radio. The situation was simply too dire and chaotic for Secor to deliver the kind of detailed intel typically required for airplanes to provide effective close-air support and avoid friendly fire. FATTS could see where the enemy was, but he couldn’t make out where the friendlies were. Did Secor have smoke grenades available? FATTS asked. He did. So did the Army platoon stuck on the hillside. “Tell the unit that you’re not with to get their smoke out, too,” FATTS instructed Secor. “The only way I can do this, the only way I can give you fire right now within the next minute, is you’re going to have to pop some smoke.”

Both units tossed their grenades, releasing green smoke that streamed into the sky, at which point FATTS and his wingman, Major “Ras” Rasmussen, performed one strafing run, unloading a short burst of thirty-millimeter rounds into the valley. After just one pass from the A-10s, the Taliban scattered; the A-10 had such a lethal reputation that it was common for enemies to flee at even the sight of them. The Bearded Ones were now free to join up with the stranded Army platoon on the hill.

With the ground troops safe for now, FATTS and Ras returned to vulture mode, directing their attention for the next hour to securing the area: there were rescue helicopters who needed to be guided in to pick up the wounded, and nearby an inbound enemy convoy was hauling in supplies and reinforcements. Ras began coordinating with various air operations agencies to bring more airplanes into the area. After a little more than an hour, Secor radioed FATTS again. They needed help, now.

Unbeknownst to FATTS, the now-consolidated U.S. forces comprised of the Bearded Ones and the Army platoon had begun moving back across the valley, leaving their position in the high ground and—believing the area to be safe—traversing once again through the grove where the first ambush had occurred. “They were just getting hammered down in the grove of trees,” FATTS remembered.

This time the Taliban ambush came from two or three sides—Secor isn’t quite sure—sending rockets and heavy caliber machine gun ammunition careening off Humvee walls and obliterating the thickets and trees in the creek bed. The metallic stink of sulfur and gun lubricant hung in the air. “It smelled like chaos, if chaos has a smell,” Secor said.

The Taliban were now much closer than before, within a city block’s distance, such that from the sky it was almost impossible for FATTS and Ras to distinguish friend from foe. On the ground, dust and smoke clogged the air, and the high brush blocked so much of Secor’s view that he was using a 0.50-caliber machine gun to mow down the surrounding trees in a desperate attempt to improve his sightline.

From the video monitor inside his cockpit, FATTS could see various sets of vehicles traveling on a road below. But everyone was close, and the visibility was so poor that both sides had trucks driving on the same roads within minutes without seeing each other. Adding to the chaos was the fact that both sides were actively moving, which meant the data stream of the Bearded Ones’ coordinates to FATTS was constantly outdated. “I struggled with the fact that there’s stuff all over the battlefield, I could see RPGs flying everywhere,” FATTS told me. “You just look down there, and you just see impact after impact after impact.”

It was almost the golden hour on that late October afternoon. The sun was now low in the sky and FATTS knew that because Secor was taking fire from the southwest he was staring directly into the sun, yet another impediment to his vision. FATTS called a “timeout,” of sorts. He asked Secor to take a drink of water. They needed to reset and reassess their position. Did Secor have more smoke grenades? Indeed he did. During the previous hour, between the first ambush and the second, FATTS had asked Secor to check in with the other vehicles in his unit and make sure they all had their smoke grenades at the ready. Because the mayhem of war magnifies the complexity of even the simplest tasks, during that hour of calm FATTS wanted the guys on the ground to preemptively remove the caps from their smoke grenades so they would go off the moment they were thrown: one less thing to think about, one less thing to do. Thus, what happened next, FATTS said, wasn’t an accident, but rather “by thoughtful design.” How Secor handled the ensuing action confirmed for FATTS that he was “in the top 5% of JTACs I’ve ever worked with.”

By now the Taliban were within forty meters of Secor’s unit, or two-thirds less than what the military deems to be a “danger close” situation. Machine gun fire crackled as Secor threw two smoke grenades to mark his team’s position. This time, red smoke billowed out of the valley. “Look for the smoke,” Secor hollered over the radio. “It’s going to be red smoke! It’s going to be red smoke!” The tenor of Secor’s voice in that instant was not panic, but it was certainly urgent. For context, a thirty-millimeter round is about the size of an ear of corn. If a barrage of them hit a vehicle, they would spawn flaming hot shards of shrapnel like molten confetti. A single round could pulverize a human body. Years later, in fact, Secor would see what a high-explosive thirty-millimeter round could do to a person with a direct hit. “The round folded him in half like a taco shell. . . . There wasn’t much left to identify his remains.”

FATTS and Ras kept talking to the ground, continually performing risk assessment and mitigation. Could the grunts hide behind a gun truck? Was there a nearby rock for them to take cover? The A-10’s Avenger cannon was the most lethal, precise gun in the Air Force arsenal, but it was still a machine gun, and like any machine gun, the further it was from its target, the more widely its bullets sprayed. To limit the dispersion of thirty-millimeter rounds, FATTS and Ras would need to fly as close to the ground as possible, “bottoming out” at just seventy-five feet before pulling up, an altitude FATTS told me A-10 drivers get “uncomfortably comfortable with.”

The Taliban were now so close that as the A-10s began their approach from Secor’s perspective their Avenger cannons were pointed directly at him. He was staring into the barrel of the weapon that would either take or save his life, a fate that would be determined by fractions of a degree. “West of the smoke!” Secor screamed as the A-10s got closer. “West of the smoke! . . . Keep your fire west of the smoke . . . Keep the fuckin’ fire west of the smoke!”

In FATTS’s mind, the worst possible outcome would be to kill an allied soldier.1 As he strafed the valley, he purposefully gave the trigger on his joystick just a quick squeeze, unloading enough ammo to dissuade the enemy while also limiting the potential for collateral damage. In case his aim was off, he wanted Ras to be able to correct his attack coordinates before he dove into the valley. But FATTS’s aim was perfect, and Ras followed behind him twelve seconds later, reciting the “Fighter Pilot’s Prayer” in his head: “Please God don’t let me fuck this up.”

Over the next twenty-three minutes, FATTS and Ras each made thirteen passes through the valley, staggering their attack runs such that every half-minute an A-10 was sweeping over the battlefield. In all, they unloaded eighteen hundred rounds of thirty-millimeter ammunition; that’s three thousand pounds, or the weight of an American bison. If every round they fired was laid end to end, it would stretch 1,575 feet, longer than if you stacked the Statue of Liberty on top of the Eiffel Tower.

Secor doesn’t remember the sound the A-10s made as they flew overhead. He was too busy manning the gun truck and the radios as the Taliban closed in. Footage recorded from the ground and sky that day reveals the snapping clack-clack staccato of AK-47 gunfire and the strange Brrrrrrttt noise the A-10’s Avenger cannon produces, a guttural, grainy burst, like marbles in a coffee grinder.

Because of the continuous close-air support that Secor had orchestrated with FATTS and Ras, there had been no friendly fire accidents. More than two dozen enemy Taliban were killed, and a “high value target” had been severely wounded. An after-action intelligence report had calculated the Bearded Ones’ chance of survival at just 20 percent. To this day, video of the attack collected from FATTS’s and Ras’s cockpit displays is used to train incoming A-10 drivers on how to provide close-air support. For his efforts, Secor was awarded the Army Commendation Medal with Valor, and FATTS received the Distinguished Flying Cross with Valor for Heroism (he maintains that his wingman, Ras, should have been recognized as well).

It’s unusual for troops on the ground to feel so connected with airplanes high above and out of view. The A-10 is the exception. It was moments like those in the valley, connected to a small team, that had compelled Matt Secor to join Special Forces in the first place. Such closeness could only be achieved when extreme danger and purpose were intertwined and shared with others. Radioing with the A-10 pilots on days like that one produced an unusual sensation for Secor.

It was, he said, a kind of “intimate feeling.”
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Some fifteen years later, far removed from the Marah Valley, Pierre Sprey stood on the flight line of Maryland’s Warfield Air National Guard Base, just outside Baltimore, squinting against a harsh sun as an airplane—his airplane—came into view, descending through scattered clouds and sailing over the sun-baked tarmac before twisting into a steep, unhurried climb. Sprey, who developed the design specifications for the A-10 in the late 1960s at the height of the Cold War, had seen this before. Many times. This was a routine demonstration, just the beginning of a tour of the airbase that Sprey had arranged on my behalf. Still, the scene carried with it a reverence.

Sprey didn’t much mind his airplane’s sluggish pace. He delighted in the soft whistle of its engines, a sharp contrast to the roar of most fighter jets. But he wished the plane had been smaller. And though he loathed most of the Air Force’s fleet of sleek aircraft, even he would admit that his creation was an ugly thing.

Sprey’s airplane should be retired in an airplane boneyard by now. Yet hundreds of A-10s remain in service, beloved by pilots like FATTS and Ras and ground troops like Matt Secor. While more advanced jets fly into hot war zones, drop their ordnance and bug out, the Warthog has developed the reputation as the plane that sticks around. Because it can sustain so much damage and continue to do its job, the A-10 is what engineers call “survivable.”

Despite these attributes the A-10 has been fighting for its life since it was the mere zygote of an idea in Sprey’s mind. From the time he recommended the Air Force develop an airplane like the A-10, Sprey’s reputation and intellect were relentlessly attacked by military bureaucrats. Stubbornly, Sprey could not be silenced, and his plane would not be grounded.

The A-10 has achieved a kind of cult status. Hog drivers direct the extraordinary discipline, intellect, and physical excellence required to be a fighter pilot toward something that can’t even fly as fast as a regional jet one might take from Cleveland to Chicago. Aircraft engineers flock to the A-10 for the unexpected creativity and innovation required to maintain this Cold War relic. But it all began with Sprey. He had an exceptional analytic mind, one that his close friend, Winslow Wheeler, once characterized as endowed with “immense mental horsepower.”

At age fifteen, Sprey enrolled at Yale where he double-majored in mechanical engineering and French literature. He was not yet thirty when he was recruited to join Robert McNamara’s Whiz Kids in the Pentagon. With his pedigree, Sprey could have done anything. Instead, at a time when the United States was putting men on the moon and dreaming up airplanes that could fly three times the speed of sound, Sprey chose to go slower and lower. There was no glamor in that.

The results are indisputable. The A-10 may very well be the finest military aircraft ever built—on the cheap, no less—a weapon so well-suited for war that it would expose the insatiability of the military industrial complex. Throughout its tumultuous life, the A-10 became the “Forrest Gump” of airplanes, a singular character whose story coincides with almost every major development in aviation, technology, and military engineering history.

But while the A-10 may represent the Boomer mythology of bootstraps innovation, it also exposes the worst of these qualities in approaches to design. That it endures half a century later is both a testament to the foresight of its creators and an indictment of the waste and groupthink that pervades so much of new product development in a capitalistic marketplace. Sprey would often lament how it was embarrassing that an adequate successor to the A-10 had yet to be developed. In this way, the Hog is an exhibit of duality: a result of humanity’s worst and most destructive qualities (the better its design, the more proficient in its killing), but also an artifact of ingenuity containing a remarkable story of survival.

The sophistication of most modern fighter jets promotes a sinister illusion, a high-altitude supersonic view that sterilizes combat’s gruesome realities. Meanwhile, every bullet-riddled A-10 fuselage compels the discerning observer to reckon with the moral dilemmas and atrocities of war. The A-10 wasn’t designed to hide its purpose or avoid misfortune. It’s not stealth or ultra-fast, and because it’s so slow it’s not what aviators would call “escapable.” It was built with the expectation that accidents will happen, that chaos is unavoidable.

It was late July 2021—a sweltering morning—when Pierre Sprey and I watched the A-10s fly by at Warfield Air National Guard Base. For much of the rest of the day I looked on while Sprey held court, recounting to growing crowds of Warthog drivers, maintenance crews, and anyone else who cared to listen about the A-10’s origins and Sprey’s exploits pissing off high-ranking Pentagon officials.

Sprey was eighty-three years old. In less than a week he would die unexpectedly from a heart attack. His obituary the following month noted that among Sprey’s many accomplishments The Baltimore Sun once claimed he “may well be the most fascinating person you’ve never heard of.”

But on this day, he seemed in good health, trim and charming. He had a temporary tattoo of a flower on his left forearm, a remnant from the previous night spent out at the bars with Hog drivers.

At the end of the day, the base commanders presented Sprey with a dummy thirty-millimeter ammunition round and a bottle of bourbon engraved with the silhouette of a Warthog, which he accepted graciously. But when they referred to him as “the father of the A-10,” Sprey gently corrected them. That distinction, he insisted, belonged to someone else.

So this is where the story of the A-10 Warthog’s life begins: in the recesses of the Pentagon with a conscience-stricken colonel seeking redemption.









1
. A former A-10 Weapons School Officer, David “Rainman” Stephenson, used to implore young pilots during training: “There’s going to be a time at night, in shitty weather with people shooting at you that as a brand new guy you’re going to have to be able to put ordnance down inside the minimum safe acceptable distance to friendly forces. And you cannot miss. You cannot miss. If you miss, we would have been way better off had we never taken off . . . I mean, if we’re killing our own guys, that’s like the cardinal sin. And you can’t do it. So you better be good.”


2 

The Redeemer

Though he had sinned unwittingly, Colonel Avery Kay was guilty of deception. Which is why in the late fall of 1966, Colonel Kay stewed inside his office at the Pentagon.

It hadn’t always been this way for Kay. In World War II, he was a decorated navigator in the Eighth Air Force, dodging flak inside America’s prized long-range bomber, the B-17 “Flying Fortress.” Now he was toiling in the office of Air Force Doctrine, Concepts, and Objectives Directorate, a smoke screen moniker for the bureau’s true role of preserving—and expanding—the Air Force’s lucrative budget. And such was Kay’s sin: he had done his job too well.

Less than a year earlier, Kay had been tasked with brokering a deal between the Army and the Air Force.1 Following orders, Kay helped to convince the Army to trade the bulk of their airplanes in exchange for the Air Force’s helicopters, with the added assurance that if Army troops ever needed support from the sky, the Air Force would answer the call. On its face, the deal appeared not only sensible, but equitable, and perhaps even honorable.

In truth, the Air Force was not wholly committed to providing air cover for foot soldiers. This mission, known as “close-air support,” contradicted the ideology under which the Air Force had been founded, that a battle could be won largely from the sky. Perhaps officials at the time worried that devoting substantial energy and resources to supporting ground troops would be a tacit acknowledgment that their ideology was flawed.
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A crestfallen Kay, whom friends described as deeply ethical, believed he had betrayed his country’s infantry, in effect abandoning the grunts on the front lines. Kay’s remorse likely swelled as complaints streamed in from the knotted jungles of Vietnam, where pinned-down troops were reportedly waiting upwards of forty minutes to have their prayers for air support met.

The United States war effort could only be described as a mess. One of the United States’ main initiatives, “Rolling Thunder,” a relentless bombing campaign against the North Vietnamese that began in 1965, was supposed to have swiftly ended the war before too many lives were lost on the ground. But when the Institute for Defense Analysis assessed the strategy, they found the campaign was largely unproductive. In fact, the primary North Vietnamese supply lines had not buckled under incessant American bombing; they had strengthened. Short of unleashing nuclear war—clearly a last resort—success in Vietnam seemed futile.

But how could this be? The United States had bet the farm on developing aerial bombing technology. So, why were the bombers and the bombs they dropped consistently missing the mark?

Throughout World War II, Avery Kay spent much of his time in a B-17 some twenty thousand feet above the battlefield, shuffling among navigation charts from his perch on the flight deck while thick black clouds of eighty-eight-millimeter German artillery burst violently in the sky and hot flak pierced his bomber’s thin aluminum skin. From this view, Army Air Corps crews like Kay’s spent the war trying to guide millions of tons of bombs over enemy targets of major infrastructure. The tactic, known as interdiction bombing and, later, long-range strategic bombing, had been popularized by an Italian military theorist named Giulio Douhet shortly after the first World War. Douhet believed you defeated an enemy not by attacking its military forces head-on, but rather by “totally [cutting] off the arteries of a functioning army”: that is, its supply lines. Disciples of Douhet viewed strategic bombing as the most humane approach to armed conflict—a sudden, demoralizing blow, an amputation of a digit before the infection of bloody ground warfare took the limb.

On a closer look, Douhet sounded less like an ethicist than a madman. In Command of the Air, the seminal text of strategic bombing, Douhet argues, “[I]t is not enough to shoot down all birds in flight if you want to wipe out the species; there remain the eggs and the nests. The most effective method would be to destroy the eggs and the nests systematically.” Douhet endorsed the use of poison gas on civilians, and he believed in not just attacking supply lines but terrorizing cities. “How could a country go on living and working, oppressed by the nightmare of imminent destruction and death?” he wondered. In response to criticism that high-altitude bombing was often terribly inaccurate, Douhet did not find fault in his theory, the pilots, the planes, or the ordnance. Rather, he blamed the choice of targets:

A projectile that falls on a trench may be limited to making a hole in the ground; one that falls on a city will produce an immeasurably greater material and moral destruction. For that reason, the preferred targets of aerial war will necessarily be cities—the largest, most populous, most industrialized, most intellectual cities.


The veracity of Douhet’s claims remained uncertain, though, because just as nations began dropping bombs out of airplanes, World War I came to a close. No definitive argument could be made about the efficacy of strategic bombing2: the experiment hadn’t yielded results so much as hypotheses in need of further testing. Still, Douhet’s theories emboldened airpower advocates around the world to demand independence (and funding) from the ground armies they served.

Douhet’s most prominent American devotee was Brigadier General Billy Mitchell. Mitchell bought into the awesome potential of aerial bombing when, during the first World War, he had the opportunity to fly above the trenches with a French pilot. “We could cross the lines of these contending armies in a few minutes in our airplane,” Mitchell notes in his memoir. “Whereas the armies had been locked in the struggle, immobile, powerless to advance, for three years.” Mitchell would go on to organize the first bombing attacks to great effect, most notably at the Battle of Saint-Mihiel, and ultimately be instrumental in forwarding the bombing doctrine that would shape the U.S. Air Force.3

Inspired by Mitchell, Douhet, and others, U.S. airmen made a bid to forge their own military branch, seeking an arrangement much like Great Britain’s aviators enjoyed in the Royal Air Force, whose air marshall, Hugh Trenchard, was also a proponent of strategic bombing. While the American government refused this request, the passing of the Air Corps Act of 1926 functioned as a lucrative consolation. The act infused almost 35 percent of the Army’s budget into developing airpower over the next five years, resulting in thousands of jobs and expensive new airplanes. During that time, not one new rifle was bought for ground troops. At the Air Corps Tactical School at Maxwell Field in Montgomery, Alabama, new hires studied under instructors who preached much of Douhet’s bombing doctrine, devoting almost no time or scholarship to the study of supporting ground troops. After all, Douhet, who died in 1930, believed air warfare could be executed “completely independently from the progress of land and sea operations.”

But instructors at Maxwell didn’t just blindly follow Douhet’s and Mitchell’s theories; they advanced them. Aircraft needn’t terrorize populated cities with indiscriminate carpet bombing. With enough skill and the right technology, pilots could practice precise bombing during the daytime, in theory crippling an enemy with targeted attacks on industrial factories essential for warfare (ball bearings, steel, and the like).

In 1927, a few years before his death, Douhet noted that “the true combat plane, able to impose its will upon the enemy, has not yet been invented; nor does it seem likely it will be soon.” But in less than a decade, the airplane Douhet fantasized about, the tool that would enact the doctrine of the Maxwell instructors, was realized: the B-17 “Flying Fortress.” It was a marvel; a sleek, gleaming, four-engine bomber capable of carrying four thousand pounds of ordnance. Equipped with machine guns on each side, in the tail, and in bubble turrets above and below the fuselage, the B-17 was meant to be the bomber in no need of an escort, an offensive and defensive weapon unto itself (later models also featured guns nestled in a chin turret beneath the pilot).

Along with the B-17, the United States invested $1.5 billion (approximately $27.5 billion in 2020) in the Norden Mark 15 bombsight. Accounting for airspeed, wind, altitude, and a bevy of other factors, the Norden—designed by the Swiss engineer Carl Norden—was intended to solve the chronic inaccuracy of bombers. Advertisements embellished the Norden’s precision, suggesting it could place a bomb inside a pickle barrel from twenty thousand feet in the air. Years later, the Norden company would lean into the fanciful image when, for an evening in 1943 to celebrate winning an Army-Navy “E” award for excellence in military manufacturing, the company rented out Madison Square Garden and partnered with Ringling Bros. and Barnum & Bailey Circus for the event’s entertainment. During one act, a clown dropped a wooden “bomb” into a pickle barrel, sending a pickle flying out.

But prior to combat the Norden received little testing outside of highly controlled military exercises, on clear days with no simulated enemy interference. “It was, at best, an unproven ‘therapy,’” the historian Donald Miller notes in his comprehensive account of the Eighth Air Force, Masters of the Air. “More than that, it had become dogma, not just untested but unquestioned orthodoxy.”

Not everyone bought into the bomber as a panacea to the horrors of war. General Douglas MacArthur worried over the imbalance of airpower in a 1934 annual report, cautioning that an “Army overstrong in the air would be like an Army overstrong in Cavalry; able to strike suddenly and with great effect, but powerless to hold objectives thus gained.” For their part, Wilbur and Orville Wright had resisted the temptation that building ever-larger and imposing planes would make small, nimble aircraft obsolete. “[L]arge airplanes built with the same shape and relative dimensions as small ones will not have the same relative performance,” they advised. Nonetheless, funding poured in for lumbering planes and their long-range bombing efforts.

Early results from Europe should have unnerved military leaders’ faith in high-altitude bombing. A 1941 study found that only one-sixth of explosives dropped from British bombers landed within a five-mile radius of their targets. Further, the Battle of Britain demonstrated the resilience a dedicated population could muster in the face of tremendous airpower. Though Germany mercilessly bombed England, the British did not cower as Douhet had theorized decades earlier. They dug in.

Soon after the United States entered combat at the end of 1941, they suffered the awful consequences of devoting so much energy to sluggish bombers at the expense of durable, agile fighters that could fly close to the battlefield. Too often, bombers could not fly in western Europe’s perpetual overcast skies, and those that did were easy targets for German fighter planes. In a panic, turret gunners would fire recklessly, striking friendly bombers. Even when smaller aircraft were recognized as viable tools of war, they were frequently unavailable for supporting soldiers because they had been called away to escort bombers. Meanwhile, troops desperate for air assistance sometimes waited as long as three hours for close-air support; by then, the fight could be long over, the battle lost.

On occasion, heavy bombers flying over the battlefield foretold disaster for American troops. Harried by flak and enemy fighters, bomber pilots would take evasive action. But these maneuvers disturbed the gyroscopes of the complex Norden bombsights, rendering them nearly useless. Poor visibility led to bombers not just missing their targets, but sometimes hitting their own men. “It makes you feel very helpless,” Sergeant William Nelson told Thomas Alexander Hughes in his superb book, Over Lord. “It’s like a huge sewing machine coming at you, and you can’t get away from it.”

Bomber crews experienced a similar sewing machine phenomenon in the sky; once German fighter planes and artillery began chewing into the bombers, pilots could either try to dodge the attacks and sacrifice the accuracy of their bombing run, or simply fly through the firestorm and hope for the best. Bombing had been presented as an antithesis to trench warfare, but in practice it brought the horrors of the trenches into the sky. Despite the B-17’s glamorous outward appearance, inside it was a narrow, congested tube
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