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PROLOGUE


Chesapeake Bay, 1968


I lost my left eye on a beautiful autumn morning with not a cloud in the sky.


I was flying an F-4 Phantom, a big, heavy jet fighter nicknamed the Double Ugly, with the nose section newly modified to hold reconnaissance cameras. The nose cone was now bulbous, which meant the air flowed differently around it, so I was taking it on a test flight over the Chesapeake Bay to recalibrate the speed sensing system.


I loved flying the Phantom. Pushing forward on the throttles created an instantaneous powerful thrust into my back, and pulling back steadily on the control stick arced the jet’s nose up into the eternal blue. I felt like I was piloting some great winged dinosaur, laughing with effortless grace and freedom in three dimensions.


But today I was staying down close to the water to measure exactly how fast I was going. By comparing what my cockpit dials showed with the readouts from the technicians recording my pass from the shoreline, we could update the airplane’s instruments to tell the truth of the new nose shape.


I pushed the small knob under my left thumb and said into my oxygen mask, “Setting up for the final pass, 550 knots.”


The lead engineer’s voice crackled right back through my helmet’s earpieces. “Roger, Kaz, we’re ready.”


I twisted my head hard to spot the line-up markers, big orange reflective triangles on posts sticking up out of the water. I rolled the Phantom to the left, pulled to turn and align with the proper ground track, and pushed the throttles forward, just short of afterburner, to set speed at 550 knots. Nine miles a minute, or almost 1,000 feet with every tick of my watch’s second hand.


The shoreline trees on my right were a blur as I eased the jet lower over the bay. I needed to cross in front of the measuring cameras at exactly 50 feet above the water. A very quick glance showed my speed at 540 and my altitude at 75, so I added a titch of power and eased the stick forward a hair before leveling off. As the first marker raced up and flicked past under my nose I pushed the button, and said, “Ready.”


“Roger” came back.


As I was about to mark the crossing of the second tower, I saw the seagull.


Just a white-gray speck, but dead ahead. My first instinct was to push forward on the stick so I would miss it, but at 50 feet above the water, that would be a bad idea. My fist and arm muscles clenched, freezing the stick.


The seagull saw what was about to happen and, calling on millions of years of evolved avian instinct, dove to avoid danger, but it was too late. I was moving far faster than any bird.


We hit.


The technicians in the measuring tower were so tightly focused on their sighting equipment they didn’t notice. They briefly wondered why I hadn’t called “Ready” a second time and then “Mark” as I crossed the third tower, but they sat back from their instruments as the lead engineer calmly transmitted, “That’s the last data point, Kaz. Nice flying. See you at the debrief.”


In the cockpit, the explosion was stupendous. The gull hit just ahead and left of me, shattering the acrylic plastic canopy like a grenade. The 550-mile-an-hour wind, full of seagull guts and plexiglas shards, hit my chest and face full force, slamming me back against the ejection seat, then blowing me around in my harness like a ragdoll. I couldn’t see a thing, blindly easing back on the stick to get up and away from the water.


My head was ringing from what felt like a hard punch in my left eye. I blinked fast to try to clear my vision, but I still couldn’t see. As the jet climbed, I pulled the throttles back to midrange to slow down, and leaned forward against my straps to get my face out of the pummeling wind, reaching up with one hand to clear the guck out of my eyes. I wiped hard, left and right, clearing my right eye enough for me to glimpse the horizon. The Phantom was rolling slowly to the right, and still climbing. I moved the control stick to level off, wiped my eyes again, and glanced down at my glove. The light brown leather was soaked in fresh, red blood.


I bet that’s not all from the seagull.


I yanked off the glove to feel around my face, fighting the buffeting wind. My right eye seemed normal, but my numb left cheek felt torn, and I couldn’t see anything out of my left eye, which was now hurting like hell.


My thick green rubber oxygen mask was still in place over my nose and mouth, held there by the heavy jawline clips on my helmet. But my dark green visor was gone, lost somehow in the impact and the wind. I reached back and pivoted my helmet forward, wiggling and recentering it. I needed to talk to somebody, and fast.


“Mayday, Mayday, Mayday!” I yelled, mashing down the comm button with a thumb slippery with blood. “This is Phantom 665. I’ve had a birdstrike. Canopy’s broken.” I couldn’t see well enough to change the radio frequency, and hoped the crew in the observation tower was still listening. The roar in the cockpit was so loud I couldn’t hear any response.


Alternately wiping the blood that kept filling my right eye socket and jamming the heel of my hand hard into my left, I found I could see enough to fly. I looked at the Chesapeake shoreline below me to get my bearings. The mouth of the Potomac was a distinctive shape under my left wing, and I used it to turn towards base, up the Maryland shore to the familiar safety of the runways at Patuxent River Naval Air Station.


The bird had hit the left side of the Phantom, so I knew some of the debris from the collision might have been sucked into that engine, damaging it. I strained to see the instruments—at least I couldn’t see any yellow caution lights. One engine’s enough anyway, I thought, and started to set up for landing.


When I leaned hard to the left, the slipstream blew across my face, keeping the blood from running into my good eye. I shouted again into my mask: “Mayday, Mayday, Mayday, Phantom 665’s lining up for an emergency straight-in full stop, runway 31.” Hoping someone was listening, and that other jets were getting out of my way.


As Pax River neared I pulled my hand away from my left eye and yanked the throttles to idle, to slow enough to drop the landing gear. The airspeed indicator was blurry too, but when I guessed the needle was below 250 knots I grabbed the big red gear knob and slammed it down. The Phantom made the normal clunking and shuddering vibrations as the wheels lowered and locked into place. I reached hard left and slapped the flaps and slats down.


The wind in the cockpit was still my own personal tornado. I kept leaning left, took one last swipe at my right eye to clear the blood, set the throttles about two-thirds back, jammed my palm back into my bleeding left eye socket, and lined up.


The F-4 has small bright lights by the windscreen that glow red when you’re at the right angle for landing, and it also sounds a reassuring steady tone to say you’re on-speed. I blessed the McDonnell Aircraft engineers for their thoughtfulness as I clumsily set up on final. My depth perception was all messed up, so I aimed about a third of the way down the runway and judged the rate of descent as best I could. The ground on either side of the runway came rushing up and slam! I was down, yanking the throttle to idle and pulling up on the handle to release the drag chute, squinting like hell to try to keep the Phantom somewhere near the middle of the runway.


I pulled the stick all the way back into my lap to help air-drag the 17-ton jet to a stop, pushing hard on the wheel brakes, trying to bring the far end of the runway into focus. It looked like it was coming up too fast, so I stood on the brakes, yanking against the leverage of the stick.


And suddenly it was over. The jet lurched to a stop, the engines were at idle, and I saw yellow fire trucks pulling onto the runway, racing towards me. Someone must have heard my radio calls. As the trucks pulled up I swapped hands on my injured eye, reached down to the throttles, raised the finger lifts and shut off both engines.


I leaned back against the ejection seat and closed my good eye. As the adrenaline left my body, excruciating pain took over, a searing fire centered in my left eye socket. The rest of me was numb, nauseous, soaking wet, totally limp.


The fire chief’s ladder rattled against the side of the Phantom. And then I heard his voice next to me.


“Holy Christ,” he said.
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Houston, January 1973


Flat.


Flat, as far as the eye could see.


The plane had just descended below cloud and the hazy, humid South Texas air made the distances look shorter somehow. Kaz leaned forward to get a good look at his new posting. He’d been in the Boeing 727 seat for nearly four hours and his neck cracked as he craned it. Underneath him was a waterway snaking through an industrial maze of petroleum refineries and waterside cranes. His forehead touched the window as he tipped his head to track where it flowed into Galveston Bay, a glistening expanse of oily brown water that fed into the Gulf of Mexico, fuzzily visible on the horizon through the smog.


Not a garden spot.


As the plane descended towards the runway, he noticed each small correction the pilots made, silently evaluating their landing as the tires squawked onto the runway at Houston Intercontinental Airport. Not bad.


The Avis rental car was ready for him. He heaved his overfilled suitcase and satchel into the trunk, and carefully set his guitar on top. “I have too much gear,” he muttered, but Houston was going to be home for a few months, so he’d packed what he figured he’d need.


Kaz glanced at his watch, now on Central time—midday Sunday traffic should be light—and climbed in. As he turned the key, he noticed the name of the model on the key fob. He smiled. They’d rented him a silver Plymouth Satellite.


The accident hadn’t only cost Kaz an eye. Without binocular vision, he’d lost his medical as both a test pilot and an astronaut selectee who’d been assigned to fly on MOL, the military’s planned Manned Orbiting Laboratory spy space station. His work and dreams had disappeared in a bloody flurry of feathers.


The Navy had sent him to postgraduate school to heal and to study space-borne electro-optics, and then used his analysis expertise inside National Security and Central Intelligence. He’d enjoyed the complexity of the work, applying his insight to help shape policy, but had watched with quiet envy as former military pilots flew on Apollo missions and walked on the Moon.


Yet Washington’s ever-changing politics had now brought him here to Houston. President Richard Nixon was feeling the heat in an election year; some districts felt they’d already won the space race, and inflation and unemployment had both been rising. The Department of Defense was on Nixon’s back, with uncertain direction as the Vietnam War was ending, and they were still incensed that he had canceled MOL. The National Reconnaissance Office had assured Nixon that their new Gambit-3 Key Hole satellites could take spy pictures better and more cheaply than astronauts on a space station.


But Nixon was a career politician, and easily found the advantageous middle ground: give the American public one more Moon flight, and let the Department of Defense and its vast budgetary resources pay the cost.


With DoD money behind it, Apollo 18 was redesignated as America’s first all-military spaceflight, and its classified purpose was given to the US Air Force to decide. Given his rare combination of test flying, MOL training and Washington intelligence work, the Navy sent Kaz to Texas to be the crew military liaison.


To keep an eye on things.


As he cruised south on I-45, Kaz was tempted to drive directly to NASA’s Manned Spacecraft Center for a look, but instead he headed a bit farther west. Before leaving Washington, he’d made some phone calls and found a place to rent that sounded better than good, near a town called Pearland. He followed the signs towards Galveston, then turned off the big highway at the exit to FM 528.


The land was just as flat as it had seemed from the air, with mud-green cow pasture on both sides of the two-lane road, no gas stations, and no traffic. The sign for his turnoff was so small he almost missed it: Welcome to Polly Ranch Estates.


He followed the unpaved road, his tires crunching on crushed shells. There was a quick rumbling rhythm as the Plymouth crossed a cattle gate set in the road, aligned with a rusted barbed-wire fence strung left and right into the distance. Peering ahead, he saw two lone houses built on small rises in the ground, a pickup truck parked in front of the nearest one. He pulled into the other driveway, glanced in the rear-view mirror to make sure his glass eye was in straight, and opened the door. Stiff, he arched his back as he stood, stretching for a three-count. Too many years sitting on hard ejection seats.


The two houses were new, ranch-style bungalows, but with oddly high, wide garages. Kaz looked left and right—the road was arrow straight for several thousand feet. Perfect.


He headed for the house with the pickup, and as he took the stairs to the front door, it opened. A compact, muscular man in a faded green Ban-Lon golf shirt, blue jeans and pointed brown boots stepped out. Maybe mid-fifties, hair cut close in a graying crew cut, face seaming early with age. Had to be his new landlord, Frank Thompson, who’d said on the phone that he’d been an Avenger pilot in the Pacific theater and was now an airline captain with Continental.


“You Kaz Zemeckis?”


Kaz nodded.


“I’m Frank,” he said, and held out his hand. “Welcome to Polly Ranch! You found us okay?”


Kaz shook the man’s hand. “Yes, thanks. Your directions were good.”


“Hold on a sec,” Frank said and disappeared into his house. He came back out holding up a shiny bronze-colored key, then led the way down the steps and across the new grass between the houses. He unlocked Kaz’s front door, stepped back, and held out the key to Kaz, letting him enter first.


A long, sloping ceiling joining the living room, dining area and kitchen. Saltillo tile floors, lots of windows front and back, dark paneling throughout, and a hallway leading off to the left, presumably to bedrooms. There was still a slight varnish smell in the air. It was fully furnished, perfect for his needs. Kaz liked it, and said so.


“Let’s go have a look at the best room in the house,” Frank said. He walked to the far end of the living room, opened an oversized wooden door and clicked on the lights.


They stepped into a full-sized hangar—50 feet wide, 60 deep, with a 14-foot ceiling. There were garage doors front and back, racks of fluorescent lights above, and a smooth-poured concrete floor. In the middle of it, spotless under the lights, was an orange-and-white, all-metal Cessna 170B, sitting lightly on its cantilever front gear and tailwheel.


“Frank, that’s a beautiful plane. You sure you trust me to fly it?”


“With your background, no question. Want to take it up for a checkout now?”


The only answer to that question was yes.


After Frank pushed a button to open the garage doors, Kaz tucked his rental car into the side of the hangar, and they pushed the Cessna out and down onto the road.


They did a quick walkaround together. Kaz checked the oil, drained a bit of gas into a clear tube to check for water and carefully poured it out on a weed growing by the roadside. They climbed in and Frank talked him through the simple checklist, getting the engine started, watching pressures and temps, checking the controls. Kaz back-taxied to the far end of the road, where it led into a stand of trees. A touch of left brake and extra power and the plane snapped around smartly, lining up with the long, skinny runway.


Kaz checked the mags, and then raised his eyebrows expectantly at Frank, who nodded. Pushing the throttle smoothly all the way to the stop, Kaz checked the gauges, his feet dancing on the rudder pedals, keeping the plane exactly in the middle of the 20-foot-wide pavement. He rocked his head and upper body constantly left and right, so he could see the runway edges on both sides with his good eye. He held the control wheel full forward to raise the tail, then eased it gently back; the 170 lifted off effortlessly at 55 miles per hour. They were flying.


“Where to?” he asked, shouting slightly over the motor noise. Frank waved forward and to the right, and Kaz banked away from the two houses and headed east. He followed FM 528 back across I-45, and saw Galveston Bay for the second time that day, brown on the horizon.


“That’s where you’re going to be working!” Frank shouted, pointing ahead to the left. Kaz glanced through his side window, and for the first time, saw NASA’s Manned Spacecraft Center—home of the Apollo program, astronaut training and Mission Control. It was far bigger than he’d expected—hundreds of acres of empty pasture stretching off to the west, and dozens of rectangular white and pale-blue buildings surrounded by parking lots, mostly empty since it was the weekend. In the middle was a long green park, crisscrossed with walking paths joining all the surrounding buildings and dotted with circular ponds.


“Looks like a college campus,” he yelled at Frank.


“They designed it that way so they could give it back to Rice University when the Moon landings ended,” Frank shouted back.


Not so fast, Kaz thought. If he did his job right and Apollo 18 went well, the Air Force might talk Nixon into flying Apollo 19 too.


Kaz pulled the throttle to idle, cut the mixture, and the Cessna’s engine coughed and quit, the wooden propeller suddenly visible in front of them. The click of switches was unnaturally loud as Kaz shut off the electrics.


“Sweet plane, Frank,” he said.


“You fly it better than I do. That’s a skinny runway, and you made it look simple, first try. Glad she’ll be getting some extra use—I’m away too much. Better for the engine.”


Frank showed Kaz where the fuel tank sat against the side of the garage, and they dragged the long hose inside and topped off the wing tanks. There was a clipboard hanging on a hook just inside the door, and Kaz recorded date, flight time and fuel used. They both looked over at the silent plane, sharing an unspoken moment of appreciation for the joy of flight. Since becoming a pilot, Kaz felt he never really understood a place until he’d seen the lay of the land from the air, like a living map below him. It was as if the third dimension added a key piece, building an intuitive sense of proportion in his head.


Frank said, “I’ll leave you to get settled,” and headed back to his place. Kaz lowered the garage door behind him and unloaded the car.


He lugged his heavy suitcase down the L-shaped hallway and set it on the bed in the largest bedroom, pleased to see that it was king-sized. A glance to the left showed a big attached bathroom.


Feeling oddly like he had checked into a hotel, he unzipped the suitcase and started putting things away. He hung up his two suits, one gray, one black, plus a checked sport jacket, in the closet. Did the same with a half-dozen collared shirts, white and light blue, slacks, two ties. One pair of dress shoes, one pair of Adidas. Casual clothes and PT gear went into the lowboy dresser, along with socks and undershorts. Two novels and his traveling alarm clock on the bedside table. Shaving kit and eyeball care bag on the bathroom counter.


The last items in the suitcase were his faded orange US Navy flight suit and leather boots. He touched the black-and-white shoulder patch—the grinning skull and crossbones of the VF-84 Jolly Rogers, from his time flying F-4s off the USS Independence aircraft carrier. Just below it was sewn the much more formal crest of the USN Test Pilot School, where he had graduated top of his class. He rubbed a thumb across the gold of his naval aviator wings—a hard-earned, permanent measure of himself—then lifted the flight suit out, threaded the hanger into the arms, hung it in the closet and tucked his brown lace-up flight boots underneath.


The rattling bedside alarm woke him, his glass eye feeling gritty as he blinked at the sunrise. His first morning on the Texas Gulf Coast.


Kaz rolled out of bed and padded to the bathroom on the stone floor, cold under his bare feet. He relieved himself and then looked in the mirror, assessing what he saw. Six foot, 173 pounds (need to buy a scale), dark chest hair, pale skin. His parents were Lithuanian Jews who had fled the rising threat of Nazi Germany, emigrating to New York when Kaz was an infant. His face was like his dad’s: broad forehead, big ears, a wide jaw leading to a slightly cleft chin. Thick dark eyebrows above pale-blue eyes, one real, one fake. The ocularist had done a nice job of matching the color. He turned his head to the right and leaned closer, pulling down slightly on the skin of his cheek. The scars were there, but mostly faded. After several surgeries (five? six?), the plastic surgeon had rebuilt the eye socket and cheekbone to a near-perfect match.


Good enough for government work.


He methodically went through his morning ritual, five minutes of stretching, sit-ups, back extensions and push-ups, straining his body until his muscles squawked. You get out of it what you put into it.


Feeling looser, he showered and shaved, and brushed his teeth. He rummaged in his eye bag, pulled out a small squeeze bottle and leaned back to put a few artificial tears into his fake eye. He blinked at himself rapidly, his good eye staring back with 20/12 vision.


That impressed them a long time ago during aircrew selection. Eye like a hawk.
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Manned Spacecraft Center


“Houston, we have an electrical problem in the LM.” Apollo Lunar Module Pilot Luke Hemming’s voice was measured, calmly reporting the crisis he was observing.


“Roger, Luke, we’re looking at it.” The Capsule Communicator’s voice, coming from Mission Control in Building 30 at the Manned Spacecraft Center, was equally calm, matching Luke’s dispassionate urgency.


On the instrument panel in front of Luke, the Master Alarm light glowed bright red next to the window, where he couldn’t miss it during their upcoming landing on the Moon. He pushed the red light in to extinguish it, resetting it for subsequent failures. Several multicolored lights were still illuminated on the Caution and Warning panel.


“What are you seeing, Luke?” Mission Commander Tom Hoffman leaned across to have a look, their shoulders touching in the confined cockpit.


“I think it’s a bad voltage sensor,” Luke said. “Volts show zero/off scale low, but amps look good.” Tom peered around him at the gauges, and nodded.


The crew was hot mic, so the CAPCOM heard them. “Roger, Luke, we concur. Continue with Trans-Lunar Coast Activation.”


Tom and Luke carried on bringing the lunar lander to life, taking advantage of what would be the relatively quiet three days after launch, during which they’d travel across the 240,000 miles of space between the Earth and the Moon.


Luke slid his pencil out of his shoulder pocket and made a quick note on the small notepad he’d clipped to the panel. He was tracking the failures as they accumulated; maintaining a running tally was the only way to keep it all straight in his head, especially as multiple systems failed. The Apollo 13 explosion had reinforced just how complicated the spaceship was, and how quickly things could go seriously wrong.


Tom checked his own handwritten list. “So, I see a sticky cabin dump valve, a misconfigured circuit breaker, failed biomed telemetry, and now a bad voltage sensor. I think we’re still GO to continue with the full flight plan. Houston, you concur?”


“Roger, Bulldog, we’ll watch that voltage and likely have some steps for you to take later, but you’re still on track for lunar insertion and landing.” Luke, a Marine Corps captain, had been the one to nickname the tough little spaceship “Bulldog” after the Marine Corps longtime mascot.


Tom and Luke finished the TLC checklist, deactivated the LM, and exited through the tunnel, closing the hatch behind them.


Michael Esdale, in his pilot seat in the Command Module, greeted them with a broad smile. He was the one who would be orbiting the Moon while Tom and Luke went down to the surface. “I’d about given up on you two,” he said. “I made snacks, figuring you might be hungry after all that heavy switch throwing.”


Tom squeezed past Michael into his seat on the left, while Luke settled in on Michael’s right.


“How’s Pursuit doing?” Tom asked.


“Ticking like a Timex,” Michael answered. A US Navy test pilot, Michael had been the one to name the Command Module. As the world’s first Black astronaut, he had decided to honor the WW2 Black fighter pilots, the Tuskegee Airmen, and their unit, the 99th Pursuit Squadron.


“These snacks are… simple,” Luke said, popping a Ritz cracker with a square of cheese on top into his mouth.


“NASA’s version of shit on a shingle,” Michael said. “Maybe some Tang to wash it down?” Despite the TV ads, astronauts hadn’t drunk Tang in space since Gemini in the mid-1960s. One of the early astronauts had vomited Tang during space motion sickness, and reported that it tasted even worse coming back up.


Tom pushed the transmit button. “What next, Houston?”


“Take a fifteen-minute bathroom break while we reset the sim. We’ll pick up again in the Prep for Lunar Orbit Insertion.”


“Sounds good,” Tom replied. He pushed a small knob on his wristwatch and the Apollo 18 crew clambered out of the Command Module simulator.


Kaz, who was watching them on the multiple consoles in the instructor station in the adjoining room, had allowed himself only a moment to think that it might have been him in that sim, prepping for Apollo 18. He’d flown with Luke and Michael, all test pilots together, out of Patuxent River; until the accident, he’d seen them nearly every day, and gone for a beer with them most nights. As he watched the experts create one malfunction after another for the crew to deal with—before the launch, it was crucial that Tom, Luke and Michael see all the possible things that could go wrong and learn how to deal with them—he felt a little rueful that he was about to throw them the biggest mission curve ball ever.


After the bathroom break he saw Michael and Luke head directly back to the sim, but Tom stopped for a quick check-in with the instructors. When he spotted Kaz, he came directly to him, a big smile on his face. “Well look who the cat dragged in! Kazimieras Zemeckis! You’re even uglier than I remember.”


Kaz shook his hand, smiling back. He didn’t know Tom as well as the other two, but they’d been classmates in the same Test Pilot School group at Edwards Air Force Base in California’s Mojave Desert. “Good to see you, Tom,” he said. “You three are doing good work together.”


“Yeah, we’re getting there. These torturers here are making sure of that.”


Kaz said, “I need to talk with you all after the sim.” He paused. “Update from Washington.”


Tom’s forehead furrowed. He didn’t like surprises, especially as the crew commander. He looked at his watch, and then nodded, curtly. “Okay. But time to head back in now. See you at the debrief.”


As Kaz left the sim and walked out of Building 5, he had to stop for a moment to get his bearings. He looked at the parking lot ahead and the nine-story rectangular building on his right, and matched it with what he’d seen while flying over in the Cessna. He turned right across the open central quadrangle and headed towards the Mission Control Center.


From the outside, MCC looked like just another three-story block of stuccoed cement, with windows tinted dark against the Texas sun. He followed the path around to the entrance, where the architect had made a perfunctory effort to give the nation what they expected of their space program—angular concrete forms stuck onto the postmodern Brutalist cubes. Government ugly.


He reached into his sport jacket pocket to retrieve the new NASA ID badge he’d been issued that morning. A guard sitting in front of three heavy silver doors took it from him, checked the building access code and handed it back.


“Welcome to MCC,” he said pleasantly, pushing a button. The clunk was loud as the nearest door unlocked. Like a bank vault, Kaz thought. Let’s see what valuables they’re keeping inside.


The immediate interior was as underwhelming as the exterior. Gray, fluorescent-lit corridors, functional linoleum and fading prints of the Earth and Moon in cheap black frames on the walls. Kaz followed the arrows on the small signs saying MCC. One of the two elevators had an Out of Order sign on it, so he looked around and took the stairs.


He showed his badge to another seated guard, who nodded and pointed with his thumb at the solid-looking door behind him. Kaz gave it a push, and then pushed harder at the unexpected weight. He closed it carefully behind him, trying not to make much noise. He was suddenly inside the hub of manned spaceflight, and the experts were at work.


He’d entered a room of pale-green consoles, each stacked progressively higher, like in a theater. The workstations all faced the three big screens on Kaz’s left, glowing with yellow-orange hieroglyphics of numbers, acronyms and schematics. Behind each console Kaz could see a face, lit up by the displays, hazed by cigarette smoke. Each specialist was wearing a half headset, so they could hear both the radio conversation and the voices around them. Mission emblems of previous spaceflights, all the way back to Gemini 4, hung on the walls.


Kaz stood watching the Flight Control team as they communicated with the Apollo 18 crew, now back at work in Building 5. He spotted a familiar face, a fellow test pilot who raised a hand to wave Kaz over. He threaded his way up the tiered levels, trying not to disturb the concentration of the flight controllers.


Kaz ended up behind the CAPCOM console, where he shook hands with Chad Miller, the backup commander of Apollo 18.


“Welcome to Houston,” Chad said softly. “You were over with the crew?”


Kaz nodded. “They’re doing good.”


The two men watched the room work for a minute. A cartoon-like graphic of Pursuit was projected on the big center screen up front. The ship was about to disappear behind the Moon, so Chad asked, “Need a coffee?” Kaz nodded, and the two quietly worked their way out of the room.


Chad Miller, like the rest of the Apollo 18 prime and backup crewmembers, was a military test pilot. Clear blue eyes, sandy-brown hair, square shoulders filling his short-sleeved sky-blue polo shirt, tucked in smoothly at the narrow waist of his compact body. Gray slacks, brown belt, brown loafers. His strong hands and forearms flexed as he poured coffee into two white-enameled mugs. He wore his oversized Air Force–issued watch on his left wrist.


“Cream or sugar?”


“Black, thanks.”


Chad handed him his cup and led him to a small briefing room, where he and Kaz leaned easily on the long table, catching up. They knew each other somewhat from test pilot days, but Chad had worked at Edwards and Kaz at Patuxent River, so they’d never flown together. Chad had a reputation in the small community as a superb pilot, the consummate stick-and-rudder man, with an unforgiving intolerance of incompetence in himself and others. It was a trait shared by many astronauts, and Kaz respected him for it—someone who could get shit done.


At a pause in conversation, Kaz posed the question that everyone asked the backup crew. “Think you’ll fly?”


“Nah, Tom’s just too damned healthy.” Chad laughed. “And it looks like 18 will be the last Apollo. My last chance to walk on the Moon. I’ve wanted to do that ever since I was a kid.”


Kaz nodded. “I know that feeling. But my days of flying any kind of high-performance machine are done—the Navy prefers a pilot with two eyes.”


“Makes sense, I guess. Hopefully NASA will let you fly backseat T-38 while you’re here.”


Kaz agreed, then leaned to glance out the open door, making sure no one was listening in the hallway.


“You coming to the debrief after the sim?”


Chad nodded.


“There’s something we’ve all got to talk about.” Kaz paused. “The Russians have been busy.”
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East Berlin, 1957


The Russian Orthodox cathedral’s vestry was cold. Father Hieromonk Ilarion shifted his weight and hitched up the shoulders of his robes to cover the back of his neck, grateful for the extra layer of long underwear he’d decided to put on that morning.


Sitting on a high stool, the weak winter light shining through the nearby stained-glass window, Father Ilarion carried on with his scrutiny of the US Army’s partial listing of War Children—German orphans who had been adopted by American soldiers after World War II.


The process of obtaining this mimeographed copy of the list had frustrated even the patience of a hieromonk—over a year of navigating foreign military bureaucracy and its confidentiality concerns. Ilarion had written nine separate letters, each carefully translated for him by an English-speaking junior lector at the cathedral, and he had gone twice in person to meet with the ecumenical cleric at US Mission Berlin. A complicating factor was the Americans’ unspoken embarrassment that their conquering soldiers had fathered thousands of illegitimate children in Germany. As US-Soviet tensions in Berlin heightened, it had only gotten harder to maneuver.


Finally, the list had arrived in the post. But when he’d opened the US government envelope, his heart beating fast, he’d been disappointed to see that the personal details of the adoptive families had been blacked out. Now he sipped his tea and slowly ran his thumb down every page, taking his time, carefully considering each name, trying to pick up the trail that had gone so cold in the dozen years since 1945.


Every morning Ilarion gave thanks in his prayers for his new life as hieromonk; a simple, quiet and deeply contemplative existence that was a bulwark against his harsh childhood in war-torn Berlin and his firsthand experience of the atrocities that people could commit. Still, he felt deeply guilty about losing his brother. He had let down his dead parents by failing to take care of the little boy, and he wanted to find him, and if he needed help, to give it to him.


With his rudimentary English he was able at least to puzzle out the meaning of each column: name, sex, age, hair and eye color, date of birth if known, and date and place of adoption. Many of the children had been so young that all that was listed was a first name or no name at all. The saving grace was that before the war there hadn’t been that large a Russian population living in Berlin—mostly émigrés who had fled the Communists, like his own parents. He silently thanked them for giving their sons traditional Russian names. It should be relatively easy to find a “Yuri” on a list with many boys named Hans or Wilhelm, though the names weren’t grouped alphabetically, or by birth or adoption date; it was like the list had been pulled together from a random pile of adoption papers. It occurred to Father Ilarion that he had no way to tell if a page was lost or if an adoption had been missed. He sighed, and carried on.


When he found his thumb suddenly next to a row describing a boy named Yuri, it was so startling he gasped. His eyes flicked along the row, disbelieving. Might this be him?


The birthday was listed as unknown, and the boy’s age estimated as seven. Date of adoption was 1947, but Ilarion couldn’t tell if that meant when the boy was taken from Berlin or when the paperwork was completed. His brother had been born in 1935, so this one was too young. Still, he made a neat question mark in pencil beside the entry.


He found another Yuri, and made another mark. By the time he reached the bottom of the list, he had four possible leads, none of them perfect. Then he realized he had skipped the many children with no names listed. Slightly exasperated, he started again, this time looking at any male child orphaned in Berlin who was born around 1935. It was slower going, but after a half hour he reached the bottom again. He quickly flicked the pages, counting 23 possibles. He shook his head slightly. Not possibles. Children.


Father Ilarion took a short break to make more tea. As the kettle boiled he stretched his back, and twisted his hips to ease the pain in his shorter leg. It was how he had lost Yuri. He’d been badly injured working as a bricklayer on a building site, a trade he’d learned from his father. He hadn’t been able to get word from the hospital to his little brother, and by the time he’d made it back to the basement where the brothers had been sheltering, Yuri was gone, along with the only picture they had of their mother and the locket she’d treasured. In the chaos of the war-torn city, he couldn’t find him. But after years of searching through death records for any sign, he’d realized that Yuri could have been adopted, and started a whole new search. He held his hands close to the kettle, happy for the radiative warmth, then wrapped his warmed palms around his damaged thigh, which still hurt when he was cold or when the weather changed. When the kettle started whistling, he retrieved a hard biscuit from the tin on the shelf, poured the steaming water over his already used teabag, and returned to the desk.


Now to be a detective. His brother had been lost in the heart of Berlin. His date of birth of 1935 was definite, so he would have been nine, but Yuri had been small for his age, so maybe the authorities thought he was seven or eight. The other certainties: blue eyes and light-brown hair.


A thought struck him. American spellings of unfamiliar foreign names might vary, so he was going to have to recheck for Yuriy, or Juri, or anything similar. He pursed his lips at the extra work, then smiled as he thought of a quote from the endless comfort of his faith: Until you have suffered much in your heart, you cannot learn humility.


The monk went through the list again, prioritizing. He settled on two good matches, both Yuris with brown hair and blue eyes, seven maybes, and eleven long shots. He held the two pages with the closest matches up to his eyes, inspecting every bit of information carefully, and made a discovery. The Army functionary who had crossed out the family information had not been scrupulous. Some of the black lines were thin or wavered enough that parts of the letters were visible. Ilarion went to the window, flattened the printed sides of the two sheets against the glass and started copying everything he could discern.


He was able to make out a few more of the details about the adoptive parents, but he was going to need English-speaking help and an atlas to get any further. He went through the seven next-best prospects, and added their facts to his own list. The next step would be to ask the English-speaking junior lector to help him write to the Russian Orthodox Church in America, enclosing the list, and request that they contact the churches nearest to the boys’ possible locations. There was at least a chance the local churches would know if anyone in the area had adopted a Russian-speaking German orphan. This was an opportunity to bring long-lost children into the fold, after all. To give each a link to their Russian heritage and faith. To make right the wrongs of war.


To find his brother.
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Simferopol, Soviet Ukraine, 1973


It was not a beautiful machine.


A squatty silver bathtub, riding heavily on eight spoked wheels. Two scientific instruments mounted on the front like a cross between a ray gun and a Christmas ornament. Stereo video cameras gave it lobster eyes.


Even its name was more functional than poetic—Lunokhod. Moon Rover. Typical Ivan engineering, where practicality ruled design. Not much good for pretty, but pretty much good for strong.


Lunokhod had just landed on the Moon.


Thinking through the sequence of how to take the machine down the ramp and onto the Moon’s surface, Gabdulkhai Latypov—Gabdul to his friends—rubbed the sweat off his palms onto his pants legs. He repositioned the procedures book on the console and cracked his thick knuckles. He double-checked that all status lights were green, then reached out and carefully grabbed the controller. Leaning forward, he rested both forearms on the console for stability, stared at the monitor and began.


He tipped the controller forward slightly, pushed the command button and let go. The controller sent an electrical pulse through the console to the giant satellite dish outside the building that pointed straight at the Moon. The signal traversed the 240,000 miles of empty space in 1.25 seconds and hit Lunokhod’s small, pointy antenna. It sent the pulse to the rover’s processor, which deciphered it and briefly powered all eight wheels.


Lunokhod jerked forward slightly, and stopped. A perfectly trained dog, far from home but still responding to its master.


The rover’s twin cameras took an image of the barren landscape and sent it back across the quarter million miles to Gabdul’s huge satellite dish in Simferopol, where it appeared on his fuzzy black-and-white TV monitor.


Ten seconds after he’d released the hand controller, Gabdul saw that Lunokhod had moved.


“ Zhivoy!” he shouted, in triumph. It’s alive! He could hear the stifled murmurs of relief and excitement from the ops crew standing behind him.


Gabdul carefully pushed the controller forward again, a longer command this time, following the practiced protocol to get the machine down onto the Moon. To get to work.


Gabdul had grown up near Simferopol, on the Crimean Peninsula. His family’s Tatar heritage was obvious in his thick dark hair, his wide cheekbones and the glottal sounds of his multisyllabic name. As a teenager he’d stood outside in the Crimean dusk, watching in wonder as Sputnik had raced across the sky, visible proof of Soviet technical prowess and dominance. And when Gagarin orbited Earth four years later, Gabdul decided he was going to be a cosmonaut. Just like a million other Soviet young men.


As soon as he graduated high school, he joined the Soviet Air Forces, which would send him to technical college to study aviation engineering, and after that, he hoped, to flying school. But his origins were a constant impediment. Gabdul had thought that Stalin’s deportation of 200,000 Crimean Tatars to Uzbekistan after the Great Patriotic War was old history, but the bigotry in the military still ran deep—ever deeper, he found, the closer he got to Moscow. Being an ethnic minority from the edge of the Soviet Union made him second class in a classless society.


Despite his graduating in first place, other students with last names like Ivanov and Popov got all the opportunities. Repeatedly denied pilot training, at 25 he found himself a lieutenant in the Soviet Air Forces, working as a junior technical engineer at a space communications ground station near Shchelkovo, on the distant outskirts of Moscow.


Then one day his captain spoke to him during a smoke break out in the hall.


“Gabdulkhai Gimad’ovich,” he’d begun formally, as the two of them stood side by side, staring out the double-paned window at the blowing snow whipping around the hulking silhouettes of the satellite dishes. “There’s a new program starting, and they need smart young electronics engineers. Hush-hush for now, but apparently it will involve a lot of extra training and travel. Are you interested?”


His captain already knew what Gabdul’s answer would be.


Within weeks, he was called to the OKB-52 Machine Building Plant in Moscow, for an interview and aptitude testing. He took his place in the hallway with several other young engineers waiting for their names to be called, hiding their nervousness behind impassive faces. The interview was straightforward: questions about his career, interests, family. He made sure to mention his pride in his father’s army service and his own lifelong desire to serve the Soviet space program.


The practical testing was harder, and also puzzling. They had him operate a forklift truck, driving it around a prescribed course on the factory floor as they timed him. Then they hitched a trailer to it and had him back that up, around a corner. Gabdul silently thanked his father for having imparted that skill when he was teaching him to drive, back home in Simferopol.


One of the evaluators took over as the driver, and they had Gabdul observe the forklift remotely through a TV monitor and issue instructions to the driver by radio. They repeated the test in dim lighting and then they only let Gabdul see the camera image every five seconds, covering and uncovering the screen with a clipboard. He wasn’t sure what they were evaluating him on, but he tried to imagine himself as the driver and say the things that he would like to hear if he was operating the vehicle.


No one gave him any explanation, just stressed again as he was leaving that he was not to discuss the interview with anyone.


One uneasy week later, his captain came into the control room during his shift.


“Gabdulkhai Gimad’ovich!”


“Da?”


The other engineers looked up as Gabdul got to his feet.


“You are leaving us. The Soviet Air Forces, in their infinite wisdom, have decided that you have communicated with enough satellites. You will report to the Lavochkin NGO in Reutov in two days.” He looked Gabdul in the eye. “They haven’t told me what you will be doing, so it must be highly important. So important, in fact”—he fished around in his pants pocket and pulled out two dark-blue epaulettes with a thin light-blue stripe and three stars—“that you’ve been promoted to senior lieutenant!”


He stepped forward, unbuttoned Gabdul’s faded epaulettes and replaced them with the stiff new ones. He stepped back, and returned Gabdul’s stunned salute.


The captain broke into a broad smile. Looking around at the others, he said, “Rebyata! Sto gram!” This calls for vodka!


But at first Gabdul’s new posting didn’t feel important. When he got to the facility in Reutov, a senior official welcomed him and 18 other trainees by lecturing them on secrecy. Then he led them into a factory clean room, where they all donned caps and lab coats and were sent to stand next to technicians who were assembling a machine that would go to the Moon. The official waved his hand at the hulking silver thing, nearly as tall as he was, and spoke to them of its purpose, its complexity and their role as the handpicked team that would drive it.


Gabdul didn’t know what to think. His dreams of flying in space were crashing down around him, lost forever, but maybe driving this beast on the Moon would be cool.


At the first smoke break, one of the trainees said out loud what several others were clearly thinking. “A toy car driver? That’s not what I signed up for. I thought we were going to be cosmonauts!”


Gabdul sympathized, but also noticed he was the only Tatar in the group, and felt the significance of that.


Soon several quit in disappointment. Others failed out of the surprisingly complex, rigorous training. And Gabdul felt a growing sense of something like pride. Of all 240 million Soviet citizens, only he and this small, elite team would get to do this difficult job. The likelihood of a Soviet cosmonaut ever walking on the Moon was dwindling to near zero with the repeated failures of the heavy-lift N1 rocket. But Lunokhod was real, and soon to launch. Even better, the new lunar simulation field and Mission Control Center were being built in his hometown of Simferopol in the Crimea.


This was a unique challenge, and a chance to make his family proud: a Tatar, in his indigenous Crimean homeland, serving the Soviet Union’s space program.


It might not be his feet that would stand on the Moon, but he, Gabdulkhai Latypov, son of Gimadutin, was about to kick up the lunar dust with wire-spoked wheels.


Gabdul had become a Moon explorer.
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Washington, DC, 1973


Jim Schlesinger was fit to be tied, as usual.


He stood by the window of his seventh-floor office, staring angrily across the George Washington Parkway towards the Little Falls Dam on the Potomac River. As the brand-new director of the Central Intelligence Agency, he wanted change, and it was happening too slowly.


“Richardson!” he yelled, without turning from the window. He’d fired his incompetent predecessor’s secretary the day he’d arrived, and now waited impatiently for her replacement. The door opened, and a tall, composed woman stepped in, notepad and pen in hand.


“Yes, sir?” After 18 years with the agency, Mona Richardson had worked her way up through many types of bosses, and was rapidly figuring out how to be effective with this one.


The DCI didn’t look at her. “Look at this,” he barked and pointed with his chin.


Mona joined him at the window.


“That’s where they’re supposed to be putting up the agency road sign,” he said, staring down at the traffic. “Why is nothing happening?”


“I confirmed with Fairfax County Public Works yesterday, sir. They assured me that they had the sign printed as you requested, and that they would have it installed today. I’ll follow up again.”


He turned and looked at her, eyes dark under heavy brows, then shook his head. They needed a sign showing people where the nation’s intelligence agency was located! “Bring me more coffee, please.”


Mona nodded, quietly making her exit.


Schlesinger turned back to look outside. He reached into the pocket of his tweed jacket, found his pipe and clamped it hard between his teeth. He pulled his lighter from his other pocket and lit the pipe, puffing several times, exhaling slowly through his nose. Nixon was right, as usual. This praetorian guard of outdated, clubby, shoe-leather spies that he’d inherited was smug and self-serving. They needed weeding, and he was the man to do it.


He turned and grabbed a sheet of paper off his desk, reading down the list as he smoked.


He’d fired 837 people, mostly in the so-called Directorate of Plans—the CIA’s clandestine arm. He’d terminated a dozen of its senior management personally, and had changed the name to Directorate of Operations. Cutting deadwood. Making sure these people didn’t screw Nixon. And the country.


His time in the RAND Corporation and the White House budget office had shown him how technology was changing the world. The United States wasn’t going to win the Cold War by using old methods. The two years he’d chaired the Atomic Energy Commission had only highlighted the power of that technology. Mutually assured destruction? He shook his head. MAD was right! America needed better. A CIA that pushed new tech to its limits in order to gather intelligence like no other nation could. Before it was too late.


He went back to the window, glancing up at the blue sky. Our fighters and spy planes aren’t keeping up either. We’re just doing what we’ve always done. Someone needs to shake this place, hard. And let the hangers-on fall by the wayside.


Mona knocked twice on the door and paused, as she’d been instructed. Hearing nothing, she entered with his fresh coffee, placing the tray silently on the desk. She snuck a glance at him, still staring out at the view. He was tall, with thick graying hair, a broad forehead and cleft chin. A handsome man. If only he weren’t such an arrogant ass.


Schlesinger spoke without looking at her. “Get me Sam Phillips on the phone.”


Twenty-three miles to the northeast, on the ninth floor of the National Security Agency, a truly ugly rectangular building on the Fort Meade Army base, General Sam Phillips studied an airplane model he kept on his office bookshelf—the P-38 Lightning. It was the fighter he’d flown over Germany in the war.


The design still amazed him. Big twin turbo-supercharged Allison V-12s cranking out 1,600 horsepower, turning in opposite directions to minimize torque. He’d loved how it had felt to push the throttles to the stops, letting those giant tractors pull him faster and faster. He’d had it up over 400 miles per hour once, out of bullets and outrunning an Me-109, racing for the safety of England.


He bent down and peered head-on at the model, and not for the first time. He shook his head slightly, marveling again at how the airplane almost disappeared from the front—what the wind saw. No wonder she was so fast. Beautiful, purposeful engineering. The Lockheed Skunk Works thought the same way he did. Results are what count.


He took one quick glance at the framed picture the Apollo 11 crew had signed for him of the US flag they’d planted on the Moon. Neil Armstrong had handwritten the dedication: “To General Sam Phillips, with thanks—without you, this flag would not be here.” Then it was back to work.


“Phone call, General,” his secretary called from the adjoining room. “CIA Director James Schlesinger, on Secure One.” A beat. “Are you available?”


That’s all I need. He sighed.


“Yes, put him through, please, Jan.” The beige phone on his desk rang, an insistent blinking light indicating which line. He picked up the handset and pushed the button.


“Director Phillips speaking.”


“Sam, we need to talk about a couple things.”


“Good morning, Jim. How can I help you?”


“Help me? It’s not me that needs help. It’s this fiasco brewing in Russia.”


Sam Phillips scanned quickly through his mind. Which fiasco? What mattered to the new CIA Director?


He guessed. “The upcoming Proton launch?”


Schlesinger exhaled loudly through his nose. “You know it. What are your SIGINT boys telling you?”


Phillips shook his head. His agency provided signals intelligence to the Department of Defense, not the CIA. He’d heard that Schlesinger wanted to gather all the country’s intel organizations under the CIA’s control—his control—including the military ones. This was a battle that eventually had to be fought. But for now, he’d offer cautious cooperation; the President had put Schlesinger there by choice. “Nothing significant since the last White House briefing with the Joint Chiefs of Staff.” Mostly true.


He could feel Schlesinger’s blood pressure rising over the phone.


“Your job isn’t figuring out what’s significant, Sam, it’s gathering! Tell me the latest.”


Phillips decided to flood the man with information that wasn’t all that sensitive, hoping it would satisfy him.


“You know about the Soviets recently landing their rover at a location on the Moon they didn’t reveal to the scientific community in advance. Well, they are also just finishing final assembly and checkout of their new space station, which they’re publicly calling Salyut 2. As you know, Salyut 1 had to be deorbited when it ran out of fuel eighteen months ago. After the visiting Soyuz crew was killed due to malfunction during re-entry, they grounded their resupply fleet.


“We think Salyut 2 is actually a military spy station called Almaz. Our sources have been monitoring unusual hardware deliveries, and extra levels of security. Our best guess is that they’re building an equivalent to what we intended to do with MOL—essentially a huge, manned camera. Something they can point here and there around the world and see details down to an unprecedented resolution level.”


As he heard Schlesinger take a breath in order to speak, he carried on quickly.


“We won’t know for certain when the launch will be until we see Almaz roll between certain buildings on its railcar at the Baikonur launch site. We have people and assets monitoring that, watching out especially for when they mate it to the Proton rocket itself. Our best guess is that launch will be in early April. So our mid-April target for Apollo 18 is looking good.”


As he hoped, the info dump had been enough to pacify Schlesinger.


“Okay, Sam, the President and I want to know the moment you have visual confirmation.”


Clearly he meant for General Phillips to note his familiarity with the president.


“If the Soviets get this Almaz into orbit in April, how are you going to keep what’s going on at Area 51 a secret?” Schlesinger asked. “They’ll see everything parked on the ramp, and more importantly, the HAVE BLUE testing.”


Time for some shared responsibility, Phillips thought. “I agree, Jim. We’ll need to change ops there. Use camouflage covers, dummy mock-ups, and no flying during Almaz overflights. It will interrupt our activities for about five minutes a few times per day.”


Schlesinger didn’t pick up the cue. There was no such thing as “we” or “our” in his mind. “You’ve got another option too, Sam.”


Phillips heard the click of the pipe stem in Schlesinger’s teeth.


“Stop them being able to look at the United States, or any of our interests, from orbit.”


After he hung up, Phillips stood and thought for a full minute. Then he picked the phone back up to call Kaz Zemeckis.
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Mission Control, Houston


Gene Kranz, buzz-cut, gruff and competent, looked around the conference room at the team gathered there. Young men, mostly, and a handful of women. He was the lead flight director assigned to Apollo 18. With launch only three months away, he’d summed up the day’s work by telling them that he was pleased there had been no major screwups during the six-hour simulation, either by the all-rookie crew or the Mission Control team. Gene had been a flight director since the first Gemini mission, and after six Apollo Moon landings, he treated this one as almost routine, even though he knew that almost anything could go wrong.


“Any questions?” he asked.


Kaz raised his hand. “Flight, could I have a word with you and the crew after debrief is done?”


Gene made eye contact with each of his console engineers. No question marks on any of the faces. “Sure, I think that’s now. Thanks. Everyone else, you’re cleared to go.” The room emptied like a class dismissed, leaving only Tom, Luke and Michael, the prime crew, and Chad, the backup commander. They and Gene Kranz all looked at Kaz expectantly as he walked to the blackboard at the front of the room and picked up a piece of chalk.


“You all know that the Russians just landed a rover on the Moon, right?” Kaz said. “Well, they’re about to launch a thing called Almaz, a space station designed exclusively for spying, like MOL was supposed to be.” He turned and wrote “ALMAZ” in block letters.


“According to our best intel, Almaz’s camera will be powerful enough to easily see things down to the size of a small car.” He let the national security implications of that sink in for a few seconds. They were all military men, including Gene, who’d flown fighters in Korea. They knew of the secret testing going on out of sight at remote airfields like Edwards in California and Area 51 in Nevada.


“Our sources say it looks like they’ll be ready to launch Almaz in early April, unmanned. Once they’ve made sure it’s fully operational, they’ll send cosmonauts up on a Soyuz to crew it, and then they’ll start taking pictures.” Kaz paused to let that sink in before drawing the line to their own mission.


“The Joint Chiefs, with the approval of the president, want to use Apollo 18 to take a close look at Almaz in Earth orbit before the Soviet crew gets there. The Air Force just let NASA know on Friday, and I’ve been sent down here to brief you ASAP.”


Tom said, “Wait—are we still going to the Moon?” He sounded rattled.


“Yes.” Kaz turned to the chalkboard and drew a large circle. “Earth,” he said, pointing. Then he drew a shape that looked like an off-kilter hula hoop surrounding it. He pointed at the spot where the hoop’s curve was highest.


“The Soviets are launching Almaz from here, in Baikonur, fifty-two degrees north of the equator.” He traced the curve with his finger, showing where it descended behind the globe and reappeared in the south. “Apollo 18 has to match that orbit, so after launch, you’ll need to steer up the Florida coast.”


“Can’t do it,” Gene said immediately. “If we don’t launch the Saturn V straight east out of Canaveral, we don’t get the added speed of the Earth’s spin, Kaz. Eighteen’s too heavy. We’re just making it as it is.”


“Agreed.” Kaz quickly sketched the Saturn V rocket, Apollo Command Module and Lunar Module, stacked for launch. “To lighten the load, we need to take everything off the mission that isn’t absolutely needed.”


He drew an X on the LM. “That means no experiments on this mission and minimal time for Bulldog on the lunar surface.” Another X on Bulldog’s exterior. “We won’t be carrying a rover.” Kaz looked at each of them, then drew Xs on the Command Module and the rocket. “Bare minimum gear in Pursuit, and a stripped-down Saturn V too. We’ll need to be creative, and Washington is looking to you for more ideas. Our best estimates show we can just make it.”


Michael said, “Let me get this straight. We launch up the east coast, and instead of heading to the Moon, we stay in Earth orbit long enough to go find this”—he glanced at the blackboard—“Almaz.” He looked back at Kaz. “We hang around taking pictures or whatever, and then we’re GO for TLI?” Trans-Lunar Injection—firing the rocket motor that accelerated them to escape velocity out of Earth orbit, headed for the Moon.


“That’s right,” Kaz confirmed.


Luke Hemming spoke, his voice incredulous. “With no experiments to run and no rover, what are Tom and I doing on the Moon?”


“I was just about to get to that,” Kaz said. “With the added time and fuel needed to intercept Almaz, they’ve stripped your time on the Moon to deal with only the highest military priorities. And those just changed.”


“Christ!” Tom muttered, thinking of the new pressure his crew was going to be under for the next three months, made even more intense by the inevitable new layers of secrecy.


“The Soviets landed their rover in a crater called Le Monnier, on the edge of Mare Serenitatis.” Kaz drew a second circle to represent the Moon, and two smaller circles to the upper right, labeling them “Serenitatis” and “Le Monnier.” “It’s about a hundred miles north of where Apollo 17 landed—and it’s not where the Soviets said they were going to land. The DoD wants you to go find out why the Russians are there.”


He looked directly at Tom and Luke. “So, gentlemen, you are headed to Mare Serenitatis. The Sea of Serenity.”


Luke rolled his eyes. “Idiots!” he muttered.


“Okay, it boils down to two main new objectives,” Gene said. “One—do a rendezvous and close approach to this Almaz, and linger there long enough to accomplish the DoD’s objectives.” He thought a second. “Any idea what success looks like to them, how much maneuvering will be involved and how long we’ve got there?”


“On the order of an hour, maybe two,” Kaz said. “You’ll need to burn some fuel in order to position Pursuit to take detailed photos. Success is a close look-see. Nothing the Soviets would see as hostile.”


“Then we land in the”—Gene glanced at the blackboard—“Le Monnier crater, where we do how many EVAs?” E-V-As, or Extra Vehicular Activities.


“Our first guess is that one moonwalk is all we’ll have oxygen and fuel reserves for,” Kaz replied.


Gene stared into space for several seconds, calculating. They hadn’t saved Apollo 13 by guessing. “We’ll see about that. But for now, we plan on one EVA. What exactly does the DoD want Tom and Luke to do on the Moon?”


Kaz counted on his fingers. “A detailed survey of the area. A close-up of the Soviet rover to check out its latest sensors and discern its purpose. Retrieval of rock and dust samples, to see what is so interesting to the Russians.”


“Michael can get good area imagery passing overhead,” Gene said. “We’ll lower his orbit as close to the surface as we can.”


Michael added, “I’ll need another long lens for the Hasselblad.” Gene nodded.


Kaz looked around at the group, now all deep in thought, revising, replanning, updating their options. Like five high-speed problem-solving computers.


Tom broke the silence. “A more fundamental ops question, Kaz. Who came up with this and who’s actually in charge?”


Kaz paused. Spaceflight, like test flying, relied on the crew’s sense of control. Al Shepard, America’s first astronaut, had set the tone when he sat atop his Mercury rocket after hours of delay and said, “Why don’t you fix your little problem and light this candle?” You couldn’t tell a test pilot or an astronaut that their opinion mattered less than the people pulling the strings. Or a flight director, either, especially not one as experienced as Gene Krantz.


“We want to keep Apollo 18 as close to a normal mission as possible. Training, development, launch, flight ops and return will all be run by NASA, as usual. The difference will be at the management level. In addition to your Flight Ops Department here in Houston, representatives from the Air Force, the National Security Agency and the White House will work together. They’ll have their people here starting later this week, and they’ll be around throughout the flight.”


Chad, who had remained quiet until now, laughed out loud. Kaz knew these men’s years in the military had ingrained in them a mistrust of political meddling, especially with NSA spooks involved.


Luke shook his head, summarizing it in US Marine terms. “What a clusterfuck.”


Tom looked around at his crew. “This is actually going to be pretty interesting, guys. We still have the mission components we’ve been training for, but with added pieces that make perfect sense for us as military astronauts. A chance to do some stuff that no other Apollo crew has done—rendezvous with a non-cooperative foreign target in Earth orbit, and run what is essentially a military reconnaissance op on the Moon.”


Chad piped up. “It’s going to require some really efficient flying. Previous missions’ fuel reserve margins are going to have to be shaved all the way down the line.” He looked pointedly at Michael, Pursuit’s pilot, and Michael nodded soberly.


“So, Kaz, what exactly is your role in this?” Gene asked.


“They sent me down here as liaison—to translate what Washington wants for you, and to tell Washington what you can deliver. My aim is to free you guys up to concentrate on training while I run interference with management.”


Luke was the one who laughed aloud this time. “Mismanagement.”


Gene spoke again. “So you need to be in on everything for this to work, Kaz. We’re going to be buried in the details, working the problem, building something that will hold together. I’m going to need you in Mission Control from here on out, attending all the sims.”


Kaz nodded. “Of course, Gene. I figured as much, and that’s what I told the folks in Washington would happen.”


“Kaz, when you say ‘Washington,’ who do you mean?” Tom asked. “It’s been—what, five years since your accident at Pax? Who exactly are you working for these days?”


“It’s complicated. Legally, I still belong to the Navy. They paid for my graduate work at MIT after I recovered. But during my time there, the Air Force started asking me to advise directly on MOL and SIGINT issues. I ended up talking with the NSA multiple times, and have been called to brief the White House and the CIA, assessing Soviet space assets. I report directly to the Vice Chief of Naval Ops and do my best to keep my one eye focused on the big picture for him, but I spend a lot of time farmed out to other organizations.”


Kaz made sure he had everyone’s attention, then said, “One more thing. The official briefings with the NASA folks start here tomorrow. What I’ve told you now is for your ears only. Don’t even tell your wives, please.” The men all nodded. Of them, Gene, Tom and Michael were married.


Kaz turned to erase the blackboard, rubbing to remove all traces. So far, so good, but he knew just how complicated it was going to get. He expected Washington hadn’t told them the half of it yet.


On the way out of the parking lot, Kaz realized there was nothing in the fridge back at Polly Ranch and started scouting around for restaurants. He spotted a low red building that was so ramshackle it looked like something that had been dropped there from The Wizard of Oz. The parking lot was just an open area of grass, though the early-evening clientele had lined their vehicles up neatly with whoever had parked first. One of the cars was a Corvette Stingray, gold with black trim. Kaz had seen one like it in LIFE magazine; ever since the Mercury program, a Chevy dealer had been giving Corvettes to astronauts for one dollar each, considering it free advertising. Must be an Apollo guy eating here. He pulled in.


As he got out of the car, he spotted the small hand-painted sign: The Universal Joint, it read, with Best TX BBQ Since 1965 underneath.


Perfect.


The entrance was guarded by hip-height swinging doors in the shape of cowgirls, upholstered in red Naugahyde with heavy thumbtacks as sequins. He pushed the girls open and stepped into the low-lit, rough-hewn room. He walked carefully across the uneven flooring and took a seat on a red Naugahyde stool at the long wooden bar. “Eli’s Coming” by Three Dog Night was playing loudly on the jukebox, just getting to the big choral crescendo. Kaz caught the eye of the ponytailed bartender, pointed at the Budweiser sign and held up a finger. She nodded, reached into a red cooler and pried off the cap as she brought it to him. She smiled briefly as she handed him a well-worn plasticized menu.


A door behind the bar opened directly to the outside, and Kaz realized the kitchen was just a charcoal barbecue on the back porch. He glanced at the menu and decided on the Universal TX BBQ Cheeseburger, with the works. Eat what they do best. He caught the waitress’s eye, held the menu up and pointed, just as the jukebox changed to “A Horse with No Name.” His order taken care of, Kaz took a long drink of the cold beer, happy for the quieter harmonies.


The wooden walls of the U-Joint were plastered with recent local history, a disordered collage of space mission pictures, astronaut crew photos, real estate advertising and Air Force recruiting signs from nearby Ellington Field. A helmeted mannequin in a Reno Air Races flight suit hung dustily from the ceiling. A group of after-work NASA engineers were playing pool at the lone table, lit by a low-hanging light promoting Coors beer. Small square-topped tables filled the place, four cheap chairs at each, almost all occupied. The Naugahyde cowgirls kept swinging. The working spaceman’s local, Kaz thought.


“Coffee, please, Janie.”


Kaz turned in the direction of the voice to find a short, black-haired man in black-framed glasses leaning on the bar on his blind side.


He noted that Ponytail’s name was Janie. Good to know.


“This seat taken?” the man asked.


“All yours.”


He nodded, and slid up onto the stool.


Janie set a steaming coffee in an enameled ivory mug in front of him. “Black, right, Doc?”


“You bet.” He took an appreciative sip, then joined Kaz in surveying the room.


“Quite the place,” Kaz offered.


The man looked at him closely for a moment. “You Kazimieras Zemeckis?”


Startled, Kaz nodded. “Have we met?”


The man’s face creased in an apologetic smile. “Sorry, I’m JW McKinley, one of the NASA flight docs here. HQ medical sent us your Navy file over the weekend, and when I noticed the glass eye, I just figured.”


Kaz said, “My Lithuanian maiden aunts and the IRS call me Kazimieras. Everyone else calls me Kaz.”


“Glad to meet you, Kaz. I go by JW, or J-Dub if you’re in a hurry.”


As they toasted their new acquaintance, Kaz watched the way the doctor’s shoulders rolled with thick muscle under his button-down shirt.


“You lift?”


“Just enough to keep from getting too fat. The men in my family are all built like fire hydrants.” He paused as Rod Stewart started singing “Maggie May,” then said, “That birdstrike that took your eye must have been something else.”


“It turned out poorly for the seagull.”


The usual deflection didn’t work with the doctor. Under JW’s friendly questioning, Kaz found himself talking about the accident in a way he never had, confiding personal details about how the surgeries had felt and all the weirdnesses of getting a glass eye.


“You have a good bar-side manner, Doctor,” he said at last. “Your turn—tell me about yourself.”


JW smiled at him. “Not much to tell. I’m a Midwest kinda guy, the Air Force paid my way through medical school, I did some trauma work, and I’ve been a flight surgeon with NASA for the past four years.”


“What school?”


“Stanford.”


That was as good as it got.


“And the trauma work?”


“I spent eighteen months at the Cleveland Clinic, responding all over the state via helicopter.”


Kaz gave a low whistle. “I’ll bet you’ve seen some hairy stuff.”


“Yeah, I sure have. Motor vehicle, burns, shootings. Even drownings on Lake Erie.”


“What brought you to Houston?”


“I like space.” JW smiled again. “Apollo’s been an amazing four years.”


Kaz turned his head at a sudden loud burst of laughter. He saw a short, tanned, balding man, a gap between his front teeth, holding court at a table by the wall.


JW followed his gaze. “That’s Pete Conrad, Apollo 12 commander and moonwalker. He’s Navy too. You know him?”


“I think I saw his Corvette outside. He left for NASA while I was still in flight school. I’ve never met him, but I always felt like I was following in his footsteps, only ten years after. Until the seagull, that is.”


“He ejected from a T-38 last year,” JW said. “Nighttime, weather here went bad, lost a generator, ran out of gas trying to get to Bergstrom. His parachute set him down a hundred yards from the base ops building, and he didn’t have a scratch.”


“Better to be lucky than good. Or in Pete’s case, both.”


JW shot a discreet glance at Kaz’s glass eye. “So how’d you end up in beautiful Houston-by-the-sea?”


“After the accident, the Navy thought maybe they would keep me flying in transports, but I said screw that and asked to go back to school.” Kaz shrugged. “They sent me to MIT, then I did some time in Washington, and now I’m here to work with the 18 crew.”


“What did you study at MIT?”


“I already had a master’s in aerospace systems from the Navy PG school at Monterey. I really liked the science of sensors and electro-optics, so that’s what I did at the Lincoln Lab in Boston.”


“Wait—you have a doctorate from MIT?”


Kaz shrugged.


“And you said Washington too. Doing what?”


“The specifics are classified, but I ended up at the National Security Agency.” Kaz drained his beer. “Turns out the NSA Director flew P-38s in the war and headed NASA’s lunar landing program all through the 1960s. He’s the one who took an interest in my work.”


JW stared. “Holy cow! You’re talking about Sam Phillips. He’s a legend! You work directly for him?”


Kaz grinned and nodded. “But don’t let that get around. Here I’m just another one-eyed ex-astronaut trying to help Apollo 18 get to the Moon.”


His cheeseburger arrived, and he realized how hungry he was. But before he took a bite, he asked, “You eating?”


“Nah, I need to get home. Ferne’s holding dinner for me. She’ll have already fed our two little ones.” JW drank the last of his coffee and slid down off the stool. “Nice to meet you, Dr. Zemeckis.”


Kaz laughed and picked up his burger. “You too.”
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