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Chapter 1
Widdershins
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Winnie Bravo's ship flew in a high Earth orbit. Inside the small craft, her scaffold hugged her snuggly, counteracting most sensations of weightlessness, though her stomach swung like a melon in a hammock.

She controlled her ship and its attendant drones through the scaffold, and each movement required muscular effort. Sweat tickled her face, but she'd have to disconnect her control gloves to wipe it off. One of the Sun's active regions was slowly rotating into line with Earth, and based on space weather forecasts, a flare would erupt soon, so she kept working.

Winnie hovered with respect to a satellite hardly longer than her own scrawny body. Her pair of robotic drones loomed like giants in comparison. Delicate manipulators installed on one bot's arm tips were a quarter the size of claws used to collect space junk - ridiculously out of proportion, but necessary to replace the satellite's malfunctioning control module. She'd linked both gloves to Right Hand Drone for the operation. Her muscles cramped, but she couldn't stretch without sending Rightie into convulsions.

A 3D image filled the cabin. Winnie's artificial intelligence accessory, Zazz, integrated every camera and sensor feed into the display. A projection of the broken satellite lay in front of her, and Rightie's slender fingers overlaid her own gloved hands.

One of their corporation's own craft required today's overhaul. It captured high-resolution images of spacecraft in lower orbits for sale to their owners. Onboard diagnostics weren't always enough to understand a malfunction, and then nothing beat a clear picture.

Winnie's partner on Orbital Services' Green Team, Bertram Miller, paced her a short distance away, strapped into his own command scaffold in a spherical skiff identical to hers. One of Bertie's robotic drones gripped a lifting lug on his skiff, and the second one assisted with repairs. It steadied the satellite by reaching under its solar panel without damaging its bristle of instrumentation.

Sunlight peeked around Earth's night side through the smear of space junk, outlining the drone guiding Bertie's skiff. The bot's central column, thruster nozzles, and gleaming cage of longitudinal bars glistened. Clumps of sensors spread gorgon-like from the end opposite its engines and pivoted toward Winnie. Bertie extended one of the drone's manipulators and waved.

Winnie chuckled. "Zazz, wave back with Leftie."

The 3D display dimmed everything except the crippled satellite to reduce distractions, but now streaking sparks of fireworks bloomed into Winnie's peripheral vision. That was her AI's choice for highlighting the solar wind.

"We're drifting out of the planet's protective shadow," Zazz said.

The Sun had chosen an annoying moment to target Earth with a geomagnetic storm. Winnie toiled over a spacecraft placed in safe-mode for repairs, so it was secure, but her controls were open, and her skiff's multi-layer hull couldn't stop all the radiation the Sun was about to throw at her.

The sheet of fireworks crept closer to Winnie's left shoulder. Zazz didn't dim that distraction. The AI could be such a nag, just because intense radiation might scorch human tissue. The skiff's electronics would probably survive. Orbital Services paid for hardened circuits.

Winnie pushed firmly on the replacement module, seating each plug in its respective slot. The drone's mini hand provided excellent tactile feedback, as if her own fingertips touched the unit.

The module tilted as one side slid deeper into the mounting. Winnie mumbled to herself, but knew Zazz kept the channel open to Bertie, so she didn't swear. "Fiddle farts."

Her partner replied with a hint of concern. "Having trouble? Proton flux is increasing. We can finish this job later."

"Ow."

"Winnie, what happened?"

"Just a surface charge on the satellite's hull arcing over. Zazz created a pinch to let me know when the drone gets zapped."

"Clever AI," Bertie said. "Is your Rightie ok?"

"No damage." She bit her lip, concentrating on the repair. "We're the best team in space. We can do this."

"You've got about thirty seconds," Bertie said. "Then we rocket out of here. Most flares only last a few minutes. We can blast back into position when the solar particles dissipate."

"And waste fuel? Never."

She pulled the module outward to level the connectors and pressed evenly. "I've almost got it. Almost... almost. Done."

Winnie flexed her wrist, extending a socket from the drone's joint, and torqued a sealing bolt on the access flap.

"Bertie, I'm finished." She leaned back in her command scaffold, activating a thruster to push the drone gently away from the refurbished satellite. Bertie's bot released its grip and mirrored Rightie's maneuver. As the drones accelerated, the satellite slipped behind them.

"Implement radiation protocols," Bertie said.

Winnie knew what that meant. "Zazz, take over. Get me out of here, fast."

The AI disconnected the scaffold's command functions, sending a subtle sensation through Winnie as if spiders crept across her skin.

She rubbed the gooseflesh rising on her arms. She'd cut that awfully close, but also proved what a top-notch pilot could achieve when she had guts.

Bertie's skiff glided by, a ball of steel wool studded with thruster nozzles and sensor stalks. His drones clutched opposite sides, fired their engines, and the little armada shot away on transparent blue flames.

Leftie had gripped one of Winnie's tow lugs throughout the mission. Now Rightie, released from its maintenance chore, clamped onto another with a faint clunk. The skiff pivoted. In the cabin's 3D display, sparkles bounced off her shoulder.

Winnie held her breath. Her drones reached the top of a virtual roller coaster, and she wriggled to snug the scaffold's inertial supports before the big drop... coming...

Now.

Acceleration was one of the perks of piloting for Orbital Services. Squashed deep into the cushions, Winnie let out an amusement park scream.

***
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Auroras flamed across Earth's polar night, and once the skiffs were safely shielded by the planet, Zazz scanned surface channels. She reported voltage control problems logged on the ground and scattered blackouts.

"That's a big solar storm," Bertie said. "A G4, I bet. Utility malfunctions will give a lot of people an uncomfortable day."

"But Flight Support will be pleased we finished our job." Winnie gazed down at the night side of Earth. Beyond the planet's shadow, clouds of space junk illuminated by sunlight extended far into space. Swathes of darkness spread over continents that should be bright with artificial lights. "And, my family's in daylight right now."

"Sure, but sections of the power grid overloaded. Maintenance crews down below must be scrambling."

"None of them risk getting fried like we did."

He sighed. "No, but I sympathize. Everyone is somebody's family."

"Let's see if our Orbital Services family has some changes to our mission plan."

Flight Support on the Moon revised their operating parameters to keep them above the outer Van Allen Radiation Belt. Debris wasn't as dense that far from the planet, but anything without an active beacon was a fair target for salvage. Winnie packed abandoned fuel tanks into her drone's storage cages, and Bertie tracked down several defunct mini-satellites.

During a break, weightless outside her scaffold with the 3D display shut down, Winnie's smooth-walled cabin felt cozy. She stretched out in the center and pushed off, first with her toes and then her fingertips, drifting back and forth. Bertie could touch both sides of his skiff's inner hull at once.

Winnie pulled a snack from her khaki's cargo pocket. She plucked raisins from the plastic pouch, sent them floating into her mouth, and checked the inventory of her haul on a flat screen. The load should earn a decent fee when recycled. Mining the Moon was expensive, so a kilo of anything collected in orbit was valuable, even paint chips. The tanks were a good find. Large pieces of junk usually contained more metals, so she was happy to recover big stuff.

Except for weapons. She'd rather not find any of those. She'd never seen one, but a few incognito bombs circled the globe. Everyone said so, and she believed the rumors.

She'd love to grab one space-going weapon, however, the Black Satellite. That probe hadn't been seen in months.

"Bertie, have you picked up any sign of Black-Sat?"

She already knew the answer. He would have told her if he'd detected the interference signal it emitted when closing in on commercial satellites. Spotting the Black Satellite visually was unlikely. Some sort of stealth coating swaddled the big peanut-shaped probe, and of course, no beacon identified its owner.

"No unexplained losses lately in orbit," Bertie said. "The satellite we repaired hadn't been attacked. I checked its antenna and solar panels. Everything was intact, and we didn't see any claw marks on its casing. Nothing's been reported but routine electronics failures for months."

Black-Sat escaped her once, which kept Winnie fixated on chasing it down. Then a spy on the Moon had tried to conceal its existence and launched murderous assaults on her and Bertie. She'd become obsessed.

But the Black Satellite disappeared. On every mission, Zazz and Bertie's AI, Fido, watched with their sensors. Winnie couldn't do anything else, and even her frustration eventually faded. No one could stay on high-alert forever.

A second comm channel clicked open. "Flight Support to Green Team. We've spotted a cascade on the Widdershins' trajectory. It's approaching the Moon now. Will you guys play bodyguard for the cruiser?"

Bertie, as senior pilot, answered. "Will do. Send whatever information you've got, and we're on our way."

Winnie didn't expect to receive much useful data. Collisions generally created swarms of debris that eventually crashed into more junk. In a cascade, intense chain reactions generated debris faster than anyone could project the dispersal patterns.

A fresh cascade could be tricky, and Winnie loved a challenge. She shoved her raisins into a cargo pocket, pulled herself into the scaffold, and yanked the torso straps tight. "I heard the transmission, Bertie."

Winnie opened the Widdershins' location on her forward screens. The dashed flight path showed the cruiser's endless loop between Earth and the Moon as it ferried tourists back and forth, with the ship appearing as a bright white dot. A yellow blob indicated Flight Support's newly tagged debris cloud.

"Bad luck to run into junk so close to the Moon," Winnie said.

"Space is a mess," Bertie said. "Our drones have plenty of fuel, so let's plan several engine burns and intercept the ship in two hours. Fido, send your calculations to Zazz."

Winnie kept her hands out of the control gloves. "Snug me up, Zazz, and follow Fido."

The scaffold's cushions expanded, hugging her tight, and the drones towed her skiff through space faster than thrusters alone could manage.

Clearing a flight path for the Widdershins was a perfect job for Green Team. In addition to satellite repairs, Orbital Services cleaned cis-lunar space, and humans paired with artificial intelligence systems flew their most sophisticated ships. Only the best would do for lunar tourists, and after a year in space, Winnie felt sure she was the company's best pilot. Along with Bertie, of course.

Zazz cut the drones' engines, and the force pushing Winnie into her scaffold vanished. Her stomach complained, and not only about the return to zero-g. "Zazz, I'm hungry. When's the next burn?"

"In twenty minutes."

"Great. Swap in Rightie's standard manipulator tips while I eat. I'm gonna need those big claws." Winnie released the scaffold and kicked off. A panel opened to a tiny galley installed between the skiff's two hulls. Junk sweeps were dangerous, and the double shell added protection from minor impacts. She grabbed a sandwich pouch and hauled herself back to the scaffold, gripping the frame on her legs while she ate.

"Zazz, aim a camera Earthside." The screen displayed a planet surrounded by murky swarms. Two main debris fields occupied low and geosynchronous orbits, but they spread in waves with shifting tendrils as far as the Moon and beyond.

Space industries weren't different from ground-bound companies. Whenever they could get away with it, operations left a trail of trash behind. Space must have seemed vast once, but after a couple centuries, collisions among defunct satellites, discarded fuel tanks, spent engines, lost tools, and other rubbish generated a fluctuating mess with hundreds of millions of objects. Sure, some junk fell back to Earth, but something dropping out of orbit could be trouble for people down below.

And high altitude junk could ruin tourist excursions to the Moon. Blowing customers into the vacuum of space would certainly damage Lunar Excursions' reputation for safety. Winnie wouldn't let that happen.

She scanned sensor frequencies, searching for a pattern that marked appearances of the Black Satellite in the past. Nothing. Only innocent trash threatened the Widdershins, and Winnie and Bertie would take care of that soon.

As they approached the cruiser, Winnie spotted one of Orbital Services' robo-sweepers, an autonomous craft equipped with elongated disks like the petals of an electrically charged tulip. It collected the usual flotsam encountered on the Widdershins' journey, but this newly detected cloud spread beyond its capability. Green Team adjusted course, preparing to carve out a cone of safety.

One more time, Winnie listened for the Black Satellite and heard only harmless background noise. How disappointing. Winnie wanted to rip the outsized stealth satellite out of the sky personally. She could picture her drones dodging its three-fingered claw, lopping off its antennas, and yanking out its sensors. She'd never be as satisfied if anyone else captured the satellite killer. It was hers.

But not today. Today she had to sweep space clean for a batch of tourists. That would be fun too.

Winnie spun the scaffold with her body's momentum, and her drones rotated the ship in response. Cameras spotted Bertie. His skiff flew a parallel course a fair distance away, but close enough for her to see his two drones each wave a claw at her.

They came up behind the Widdershins. The cruiser, a cylindrical ship with transfer capsules docked to its hull like tidy rows of barnacles, coasted serenely toward the Moon. Winnie barely spared it a glance. She shot ahead of the tulip sweeper and her drones released the skiff.

"Zazz, activate my 3D display."

She slipped into her control gloves, and the inner hull vanished as the cabin filled with targets. Ships and debris shifted in a color-coded perspective, with trajectory arrows encased in translucent error cones. Winnie's sense of kinesthesia, of where her arms reached and how her muscles moved, linked to the drones through her scaffold and gloves

"Zazz, this group here..." She focused her attention on a cluster and the AI, so attuned to her every twitch it could practically read her mind, brightened the appropriate targets. "Tell Bertie I'll go after those first."

If all went well, Widdershins' passengers would never know how close they came to disaster.
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Chapter 2
Moon Base
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Winnie focused her attention on Rightie. It flew at thousands of kilometers an hour, but barely accelerated with respect to the expanding cloud of debris. She angled the drone closer to the pieces of a smashed solar array.

Few people showed the aptitude needed to interface with an AI, but success demanded more than talent. Winnie and Zazz had trained together for hundreds of hours in a simulator. Winnie's brain and body processed the system's inputs and outputs as easily as walking.

With a flick of her control glove, Rightie spun out an electrically charged net. Fully deployed, its wide mouth drifted over the objects in relative slow motion.

Winnie shifted, leaving Rightie's onboard intelligence to tend its catch. Now the scaffold controlled Leftie. Zazz highlighted a chunk of junk likely to sideswipe the Widdershins, part of a payload fairing from some ancient nose cone. Leftie matched its speed, snatched the half clamshell with both manipulators, and carried it away on a tangential course.

The fairing was half the length of the drone. Lots of good metal there. Winnie pulled her hands from the gloves. Leftie would strap the catch to its frame for transport to Adrian Base on the Moon.

Bertie's drones were visible to the right and below Winnie's feet. He stiffened a deployed net's drawstring with a surge of energy through its tagline. His drone flew along a line of debris, as if scooping up butterflies. Flying spiral paths, Green Team cleared the junk in an hour.

Winnie scanned through her sensor frequencies again. No crackle of interference threatened to mangle her 3D display, which meant Zazz detected no trace of the Black Satellite.

They escorted the Widdershins to the Moon, and headed for Adrian Base on the Near Side. Millions of years ago, one particular rock had smashed into the surface, creating their destination, a modest impact on the landscape. Smaller rocks peppered it with overlaying craters, though whether that was during the solar system's ancient bombardment period or in subsequent eons, Winnie didn't much care.

Recent history mattered more. About when Winnie was born, Eighth Continent Enterprises claimed this particular crater and, naturally, the founder, Catherine Gavin, named it for herself - Gavin Crater. She built a lunar base named after her grandson, Adrian, who currently served as the company's Chief Executive Officer.

Bertie clicked open comms. "Let's touch down before Widdershins drops its transfer capsules. I'd rather not be stuck up here in a holding pattern while the tourists land."

"Sounds good," Winnie said. "Zazz, take me in."

They descended over a vast field of solar panels and the humped bays of the base. The facility occupied one of the simple, round craters perched on Gavin's wide rim. An underling must have named it, because its moniker was, pragmatically, Spaceport.

Winnie's two drones gripped lugs protruding from her skiff's outer hull and dropped into their assigned landing position in the harbor, a pad surrounded by a steep circle of regolith. The ring captured water from engine wash for recycling and protected base structures from engine explosions, or maybe a ship careening sideways. Not that such breaches happened often, but... safety first.

Surface vehicles would tow them to Orbital Services' mooring pad without Winnie's help, so she ignored the clunks and bumps while she folded her scaffold into the deck, flattened her short dark hair with the help of lunar gravity, and retrieved her personal gear from behind a bulkhead panel.

At the skiff's airlock, she reached for a slot in the wall. "Zazz, have you synchronized yourself?"

"Yes, I'm fully backed up."

Winnie extracted a palm-sized power block from her pocket, ejected the memory pack, and snapped the two together. She liked having the AI active day and night, linked to her earpiece and mic, listening to whatever Winnie heard, and accessing the base intranet when she had questions. She smoothed the voice tube along her cheek. "Zazz, still with me?"

"Still here. A jetway shuttle has docked. Its pressure has equalized with the cabin."

"Then let's go."

The airlock doors opened, and Winnie kept one hand on the jetway's rail as she staggered down the ramp. A week in space ruined her Moon legs.

Bertie stood in the shuttle's plain passenger compartment, his mop of curly brown hair brushing the ceiling, and bobbed his head in greeting.

He wasn't handsome like Winnie's friends back home expected a pilot to be. A button nose perched between his smooth chubby cheeks. The seams of his green company-issued shirt drooped off narrow shoulders, but an ample belly strained the fabric in front. A standard Orbital Services patch adorned the left side of his chest, but he'd cut his uniform khakis off below the knee and his pudgy reddish legs dangled.

His mahogany face contrasted with blue eyes, making them glow like stars in a night sky. Winnie eyes had always been dark, and now she matched his body's tone. Modifications to her DNA had buried her original color forever. Dividing cells, inside and out, manufacture super-melanin pigments for extra radiation protection. The change was a permanent badge of honor marking her as a grunt dedicated to life in space.

"I'm glad we made it ahead of the cruiser." Bertie flopped onto one of the shuttle's bench seats. "Attention, vehicle. Take us to the employee gate before any of the tourist capsules arrive."

The Widdershins never landed. A half dozen transfer capsules would drop with tourists, and jetway vehicles would convey them to gates and a swanky welcome lobby on the terminal's upper level.

Employees docked below the lobby, next to Eight-C's Flight Support, which suited Winnie fine. Tourists traveled to fend off boredom or impress their friends. They were rich, probably up against the world's wealth cap, and didn't seem like real people. Not in the way Eight-C's grunts did.

Since base facilities maintained a standard atmospheric pressure, when they arrived at the gate, the doors slid open without delay. Bertie paused and cocked his head, listening via his ear gel. "We have appointments with Dr Kim."

Routine medical evaluations followed every mission, but Winnie wasn't fond of doctors. "She usually doesn't pester us until we check in at the dormitory."

"She's very efficient today." Bertie's lips ticked upward at the corners. He wanted the doctor to be happy without his partner getting annoyed.

Winnie wouldn't unbalance his brain chemistry if she could help it. "Yeah, she's on top of things."

His smile widened. "Our exams should only take a few minutes."

Winnie nodded with a sigh. There was no point in complaining. Federation health care requirements applied on the Moon as well as on Earth, so delay did no good. She'd end up at the clinic eventually.

***
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Winnie sat in a vestibule at the clinic in the employee zone. Dorms, cafeterias, and recreation lounges for grunts filled the Lunarian's lower level. The upper floor catered to tourists.

The Lunarian wasn't the only lodging on the Moon, but it was the most famous. Its single curved car a kilometer long endlessly raced through a tunnel drilled into the wall of a minor crater. Its length wasn't impressive compared to the earthly trains that inspired the design, but being an order of magnitude wider allowed enough space for the resort to compete comfortably with classic casinos on Earth. So said Lunar Excursions' marketing department.

The Lunarian traveled on a track that tipped it sideways, and the resort's velocity created an outward force equal to Earth standard gravity. On the fancy upper deck, guests ate, gambled, and slept. On the lower level, grunts recovered from low gravity work-shifts

Doctors handled the constant fretting that life in space required, measuring muscle and bone loss, immune system deterioration, elongated eyeballs, and more effects than Winnie cared to worry about. Exposure to the low lunar gravity required recovery periods mandated by Federation regulations, and since pilots spent a week at a time in zero-g, they got extra attention after each mission.

Winnie didn't enjoy chatting with doctors as much as Bertie did, so she finished her interview first. After a short wait, the vestibule's inner door slid open, and Bertie clomped through. Dr Kim Wojciechowski, followed him. The skinny woman, as usual, seemed disheveled, as if she'd recently fallen out of bed.

Winnie jumped up and staggered.

Her wobble grabbed Dr Kim's attention, and she turned with a jerk, bouncing her frizzy blond hair. "Are you feeling woozy? Nauseated? Weak in your..."

Winnie raised both hands, the pouch of Brazil nuts she'd acquired during her appointment cupped in a palm. "No, no. I always need a day to adjust to this catawampus sense of down." The Lunarian's centrifugal force pressed her straight against the deck, but the Moon's gravity tugged her toward one wall. Not by much, but enough to notice.

"If you're impaired, I can extend your recovery period."

"No." That came out too harshly. Kim would accuse her of a mental imbalance. Winnie tried again, with a smile. "No, thanks. My brain adjusts quickly, but if I have trouble, I'll be sure to call you."

Kim waggled a finger. "For any trouble at all."

"Absolutely." Winnie hurried out into the corridor with Bertie close behind. "Glad we escaped before Dr Kim had me touching my nose while standing on one foot. Want lunch?"

Bertie shook his own bag of thumb-sized nuts. "Let me drop these off first."

"I wish the clinic would give us vitamins instead of Brazil nuts. So much easier."

"You know Dr Kim prefers actual food to pills."

"The dosing isn't as precise." Winnie was grousing to the wrong person. Bertie wanted to get along, so whatever the doctor prescribed to keep their selenomelanin pigmentation topped off, he wouldn't protest.

Down the hall, they shuffled through the dormitory with its racks of sleeping tubes. In high cost districts like the Lunarian Resort, Dividend housing required minimal facilities.

Bertie bent double to flip open a bottom tube in the three-high rack and tossed his Brazil nuts inside. She continued down the aisle and climbed to her top-level bunk to do the same.

Winnie rejoined her partner. "I'm hungry."

Bertie held up his electronic wallet. Even with the screen flipped open, it fit nicely in his hand, displaying a menu. "What luck. Curry today. Exactly what I'm craving."

They headed back the way they'd come in the corridor and stopped at the employee cafeteria. A spicy fragrance greeted them inside the large room, and Winnie found her own favorite dish, individual pot pies featuring vat-grown proteins. The pseudo-meat was a bit mushy, something she hadn't realized until she once ate a piece of real chicken in a resort restaurant, but made fine comfort food diced up with vegetables and baked under a bean-flour crust.

A cup of blended fruits rounded out her meal. The dark green slush probably came from whatever produce wasn't perfect enough for the tourist restaurants, but it always tasted good.

Winnie set her memory pack on the table with her tray. "Zazz, any news from the other junk teams? From your buddy AIs?"

Zazz knew what she wanted to hear. "None of the other AIs have detected Black-Sat's signal, and while they won't deviate from their mission plans, they are all listening on the frequencies I specified. Blue Two's pilot, Colton Brown, is capturing a dense cloud of debris in low Earth orbit right now, and Biffle reports an excellent haul."

Bertie set down a bowl of chickpeas and diced potatoes, and the smell of curry floated up Winnie's nose. If she took a deep breath, even at this distance, the hot peppers would make her sneeze.

He drove his spork into the stew and paused. "Anything interesting?" He'd also know what she was checking.

"Nothing about the Black-Sat, not from any of our teams. Headquarters on Earth locked me out of their telemetry archive, so I can't examine those files."

"They added security," Bertie said around a mouthful. "So spies can't snoop through their systems."

"But neither can I. I requested records from the day Sato disappeared, and Headquarters is ignoring me." James Sato. Her chest tightened as she spoke his name. He'd infiltrated the base, deleted key files, and otherwise covered for the Black Satellite's attacks on commercial spacecraft.

After Winnie and her buddy in Security exposed him, Sato escaped into space, and none of the base systems or Headquarters had tracked the ship he commandeered. That would be impossible if he'd landed on Earth, and the only other place to go in orbit was Shennong Industries' space station. Shennong's involvement was obvious to Winnie, but she needed iron-clad proof for Eight-C's bosses. If she reported to Earth without their support, the Feds would dismiss her too, and she might be fired.

"I've had Zazz tie into Earth's internet to check astronomy club sites in case anyone else spotted Sato's ship," Winnie said. "But there aren't many amateurs. It's too hard to see anything through Earth's junk cloud, so no one bothers."

"Did you try the professional sites?" Bertie asked. "They post data daily."

Winnie poked a hole in her pot pie's crust and the scent of rosemary joined Bertie's steaming curry. "No help from them. They focus out to the stars."

"Don't let it worry you," Bertie said. "No spy's going to sneak onto Adrian Base again, and maybe your Black-Sat's gone for good."

"Do you believe that?"

His lips tightened. "I hope so, but, no, I don't believe it."
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Chapter 3
Oops
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The morning after completing their recovery from zero-g, Winnie and Bertie invaded Flight Support. Eight-C's Executive Lunar Superintendent position remained open - had been since Winnie ousted the spy - so grunts handled routine operations on their own. Pilots could see what assignments were ready to fly and negotiate something appealing.

Flight Support occupied a round room in the Services Bay, directly below the fancy tourist lobby. An aisle circled the perimeter a step below the central platform where handlers snuggled into individual carrels. A raised dais in the center held a desk usually reserved for the superintendent. Headquarters' search to fill that position was taking forever, and the Missions Chief sat there this morning. She was a manager, and by strict definition not a grunt, but easy to get along with.

The chief faced away from the door, scanning active workstations, so Bertie called to her as he entered. "Good morning, Camila."

Camila Kranz spun her chair around, and Bertie heaved himself up on the platform. Winnie jumped up too and tapped her Orbital Services patch in greeting.

Kranz's jawline jiggled despite the Moon's low gravity, and no tint of selenium pigment warmed her face. Winnie, however, didn't question the chief's dedication to lunar operations. Regolith buried the base bays for radiation shielding, and mission planners never poked a nose onto the surface.

Winnie hopped onto the desk's raised dais, but Bertie stood tall enough to stay put and still have a good view. "Got anything interesting for us today?" he asked.

Kranz swept a hand across her desk, activating a cylindrical display. Winnie shifted around until the image showed clearly against a dark expanse of wall.

"Here's the next load of equipment for Ice Caves." The chief poked at the 3D diagram. "An automated excavator."

A cartoon of a rectangular box extended an arm made of booms and cylinders. Various drills, buckets, and extra manipulator tips coagulated in the scene and drifted into a materializing cargo crate.

Kranz fluttered her fingers, sending waves through the display. "I need a team to fly this machinery to the mine."

Winnie leaned closer. "Doesn't that thing have wheels? Can't someone drive it?" Hopefully, someone other than her. Ice Caves Mine was a day's journey from the fabrication shops across an exceptionally dusty basin. A long, tedious trip.

With a flick, Kranz flipped the excavator image on its side to reveal two wide treads. "The undercarriage is designed to creep forward as the bucket digs. Dead slow. It needs to be flown."

"I prefer missions in orbit," Winnie said.

Chief Kranz palmed the display flat into her desktop. "Operations crews have already loaded the cargo on two dog-bones. If you head straight out, you'll be done with deliveries in half a day. I'll have a sweep flight ready for you when you return. I have my eye on a nice dense cloud we've charted."

Bertie raised an eyebrow to Winnie, silently asking her opinion. Delivery ships weren't particularly fun to fly. They were limited to near-surface operations and lacked a skiff's sophistication. Since they only had a single hull, procedures required their pilots to wear pressure suits, which weren't especially comfortable. But lunar runs were part of serving on an Orbital Services team, so Winnie agreed with a nod.

Bertie turned back to Kranz. "As soon as we get suited up, we'll take off."

Out in the hall, Winnie told Zazz to order supplies for her skiff. "We'll be back from this dog-bone run after lunch, so tell the crew I need everything stowed today. This trip to Ice Caves will be quick and easy."

***
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Winnie and Bertie traded their Orbital Services uniforms for clingy gray unitards in a nearby locker room, then headed along the Services Bay to a tunnel at the far end past Flight Support. Inside the manufacturing bay, they walked past areas hemmed in by walls or partitions. Saws whined, welding sparks flared in fire-falls, and crews created a cacophony of ringing, pounding, and hammering.

At one of the enclosed rooms, they donned orange pressure suits, exited the bay through the room's airlock, and boarded a jetway shuttle. The vehicle trundled across the packed lunar surface to the maintenance mooring pad. Ships ready for short-range flights shared space with disassembled drones, engines scrapped for parts, and surface robots in various stages of overhaul.

There was no question which dog-bones were destined for Ice Caves. An excavator, its shiny plastic body mounted on a square chassis, crouched on one flatbed with its bucket arm compactly retracted. It loomed over the command hopper clamped to one end of the flatbed and a transfer engine to the other.

Bertie bent low to peer out the jetway's small window. "That configuration looks top heavy."

"It must be ok," Winnie said. "The machine couldn't dig rock if it was likely to tip over."

"See the slots in the undercarriage? I bet it extends outrigger legs during operations. The other dog-bone does look better balanced, though."

A short distance away sat a second ship with boxes strapped in neat rows on its central flatbed.

A pleasant anticipation filled Winnie's chest. "I'll take the excavator load. It could be a challenge."

The jetway docked to the first hopper. Winnie jogged up the ramp with her helmet under one arm, and the airlock doors swung open. The cabin was twice the size of a skiff and two bucket seats faced the forward screens. No fancy displays here. She secured her suit's life support pack in a bracket within easy reach in an emergency and sat down. Winnie wriggled against the seat's thin cushion, snapped on a five point harness, and pivoted the control board into place above her lap.

"Sorry, Zazz, but there's no place to plug you in." Winnie set her memory pack between joysticks and an engine lever.

"If anything interesting happens," Zazz said, "please narrate the event so I may record your observations."

"Nothing's going to happen." She pressed one chunky rocker switch, and her monitors activated, one showing a view outside and the other a navigational diagram. Pre-flight diagnostics started at the touch of a button. A signal from the chauffeur engine at the trailer's other end confirmed it was locked to her controls, ready to mimic the hopper's maneuvers.

Comms opened with a faint hum. "Flight Support to Green Team. You're clear to go at your convenience."

"Winnie Bravo here. I'm ready with the excavator."

"This is Bertram Miller. I'm set too with the ancillary equipment load. I'll launch first, Winnie, and watch the stability of your ship at take-off." His engines fired.

He lifted slowly from the mooring pad and Winnie followed. She didn't need haptic feedback to tell her the ship wanted to rotate on its long axis. In response to the tilt, she twitched a joystick, setting a thruster on low. That would use more fuel than she'd anticipated, but the flight to Ice Caves wasn't long.

"Looking good," Bertie said. "I'll follow you."

She aimed the ship south and lumbered over Gavin Crater's rim. Winnie's shoulders stiffened as she adjusted more thrusters. The load provided a challenge alright, but flying it wasn't as much fun as she'd expected. "Zazz, I'll be glad when this delivery is done."

***
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Once the dog-bone rose high enough, Winnie locked in on a beacon at Ice Caves, and flew over a dusty plain until she spotted a strip of black rock. That marked the road to the Ice Caves lava tube, built on the floor of an ancient channel where molten rock once flowed. Ahead, the path meandered across a crater-scarred expanse to a long-dead volcano.

Bertie opened comms. "Look up that side canyon to your west. That's where the new coilgun's under construction."

The channel had been modified to slope up to the plateau. Solar panels marched in rows along the ridge, sunlight glinting off their frames.

"They're going to shoot ore into space?" Winnie asked.

"Yup. Shipments to the foundry will increase after the mine's expansion, so they need better transport than surface vehicles."

"How can anything accelerate up that ramp?"

"A loaded iron sled will ride through a duct on a series of built-in magnets and, boom, escape velocity. Launch operations are solar powered at this end, then robotic chauffeurs will catch the blocks and land them at the base foundry. Headquarters ran the numbers and claim it'll increase profit margins. Don't you read the corporate newsletter?"

"No. Their articles are always about planning. I pay attention when something happens."

"Something's about to happen. The coilgun's nearly complete."

They approached the mouth of the mines, flying in low. An arch of bright rock bridged the entire channel, at least a kilometer wide, and a central incline led down into the huge lava tube.

Winnie oriented her dog-bone for a vertical descent and cut back the engines. "I'll land as close to the opening as I can."

The blackness of the sub-lunarian cavern was impenetrable, wider and higher than her peripheral vision could encompass. Winnie felt blind. With the ground in front of her sloping downward, she had no visual feature to focus on. She expanded the hopper's LiDAR guidance display. With a vertical speed less than two meters per second, she drifted down and cut the engines.

Winnie stretched, easing the tension in her shoulders. "I'm on the ground, Bertie. Perfect landing."

"I'm down too, behind you, at the top of the entrance. Several miners are on their way to meet us."

Winnie leaned back in her bucket seat as two figures in orange pressure suits emerged from the shadows. One waved and comms opened. "Hello, pilots. This is crew leader Angel Cruz. You're welcome to take a break inside while we unload."

"Hi, Angel. It's me, Bertram Miller, in the back."

"And me, Winnie Bravo. Thanks, but we're anxious to return to base." A pilot belonged in space, and Winnie wanted to launch their junk sweep as soon as possible.

Angel waved again. The figures shifted out of sight to release the dog-bone's cargo straps, then moved away.

"Winnie, where's your loading ramp?" Angel asked.

Winnie cranked one camera around to focus on the excavator. "My what?"

"There should be a ramp that pulls out from under the flatbed so I can drive the excavator down."

"Bejeebers, I don't pack cargo, I just fly ships."

"If something's wrong," Bertie said, "we could fly the excavator back to base, or maybe bring an operations crew here."

Winnie didn't like the idea of delaying their sweep mission. "Angel, your lava tube isn't smooth. If the excavator can crawl across those rocks, why can't it crawl off a flatbed?"

"I have the remote control," Angel said. "I'll give it a try."

Winnie monitored as the excavator treads turned and vibrations ran through the hopper. The machine moved, then tipped. One side overhung the flatbed's edge with its undercarriage hung up on the lip.

"I don't want to flip the machine over," Angel said. "I've got an idea."

The body rotated, the bucket arm extended to the ground, and everything jumped. "Now it's propped up, but still stuck."

Winnie grabbed her thruster joystick. "Hang on. I'll tilt the ship a little to knock it loose."

"Be careful," Bertie said. "You're parked on a steep slope."

Winnie pulsed her controls. "It's moving. Pull with the digging arm, Angel. I'll bounce the dog-bone. Together now."

The flatbed tilted. The hopper tilted. The excavator's second track moved forward. Slowly, one roller after another advanced until the rear idler gear hit dirt, and the dog-bone rebounded. Metal groaned.

"Uh-oh. I hear a hiss." As Winnie spoke the words, comprehension jolted through her. She slammed her helmet over her head and grabbed for life support connections.
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Chapter 5
Space Swap
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All four junk teams packed into Service's main conference room. Superintendent Khatri sat facing the screen wall, poised at the narrow control wedge built into the tabletop.

Bertie talked with Khatri over the intervening heads. "Usually, we don't activate this room's cameras until a meeting actually starts. I mean, we used to do it that way."

Khatri placed her fingers on top of the control box, resting them above the flashing blue light indicating a secure link was available but inactive. "I talked to your previous manager before I left Earth. She allowed our CEO and director time to chat between themselves before joining the meeting, and that seems a polite tradition to continue."

As if the perpetual bickering between the Chair of Eight-C's Board of Directors, who lived on the Moon, and her grandson at corporate Headquarters in the Bahamas, could be called a chat. Adrian Gavin, the weaselly CEO, reverted to a whining teenager when he talked to his Nana. Maybe a scheduled meeting gave him an excuse to cut conversations short.

Winnie sympathized a little. The CEO couldn't match his grandmother's accomplishments. At an age when most earthly ground-pounders were picking out retirement homes, she claimed a stake on the Moon and created Eighth Continent Enterprises. And personally managed construction of the company's lunar facilities.

Catherine Gavin remained a living legend among Eight-C's grunts, having earned her nom de guerre, Catherine the Great.

The screen blinked on as a transmission arrived, and the pinched face of The Great glared out from the wall. A pale, white-haired woman in dark business attire, her sour expression would make anyone cringe.

Winnie's back straightened even though Khatri kept the room's cameras turned off. That woman was a hero. The Great hadn't simply drifted along like Winnie's family back on Earth did. She achieved her dreams. She inspired admiration.

Even better, she liked Winnie. The Great might not show it openly, but Winnie felt confident she was a favorite.

A second window opened on the wall, sliding The Great over so Adrian Gavin occupied half the screen. A slender man with a thin nose and sharp black eyes, his face mirrored his grandmother. Dressed crisply in a formal suit, he looked exactly as Winnie imagined a corporate titan should.

As usual, a horde of underlings stood behind the CEO, their heads cut off in his camera's view. Apparently, the earthly conference room only included one chair.

The Great's gaze shifted and her voice, transmitted from a nearby lunar office, arrived instantaneously in the conference room.

"Ah, Adrian, there you are. I want a word with you. Have you reserved a loop of the Widdershins for company use?"

Signal lags controlled a meeting's pace. One Mississippi, two Mississippi, three Mississippi.

"Yes, Nana. My people are planning for the Board of Directors' trip to the Moon to celebrate our win of the Grupo solar alert contract."

The Director of that board wrinkled her nose. "I suppose we must include those dried up old husks."

As if The Great wasn't an old woman herself. Winnie snickered during the signal lag.

"I'll be coming too," the CEO said. "I plan to personally inaugurate our monitoring complex for Grupo."

Winnie nudged Bertie. His best friend ran that contract, so they had news to deliver.

The Great had moved on. "... you're reducing the passenger complement on the Widdershins starting next quarter?"

Winnie tapped her fingers on the tabletop, counting out the transmission lag.

"Now, Nana, you know we seldom fill all thirty-six slots anyway. I'm freeing up chauffeur drones. Our technicians can start programming them to support the Ice Caves expansion immediately, and that will increase corporate-level revenue."

The Great leaned forward. "You better be right. I've noticed that maintenance costs on our spacecraft have been creeping up. These electronics upgrades you ordered are excessive."

"How would it look if the leading corporation in orbit lost craft to cosmic radiation?" He held up his hands. "You'll thank me one day. For this and the Ice Caves expansion."

The Great's eyes narrowed. "Using lunar resources on the Moon always made economic sense, but transportation to Earth is costly. I certainly hope your plan to sell metals planet-side pays off."

Winnie whispered to Bertie while they waited for a reply. "Are they talking about the coilgun? I thought that would shoot ice to the base, to split into hydrogen and oxygen for fuel."

Bertie leaned closer. "That too, but Ice Caves can dig more igneous rock with their new equipment, and the ores are chock full of minerals. Shush."

Gavin's answer arrived. "... resource extraction is a messy business, and no one on Earth wants such operations in their backyard. Several mines in the Congo are shutting down this year, thanks to my judicious lobbying, despite. high demand. Eight-C will make a profit, I guarantee."

A manicured hand reached over Gavin's shoulder from the horde lined up behind him, and he glanced at the elegant timepiece presented. "I have another meeting, so let's get this report over with. Khatri, are you there?"

"I'm here." The pilots squared their shoulders and raised their palms to their chests as she switched on the room's video and audio systems.

Khatri opened a data window and presented charts of the coilgun's test results. Each white arc represented an ice block's trajectory, red arcs the drones' capture flights, and time between shots appeared on a growing table to the right. Eight launches before the gun had to recharge its coils.

Gavin's eyes glowed. "Perfect, exactly as designed. Proceed with the next series of tests. Now, Nana, if you'll excuse me." His window flicked off. The Great reached for an unseen control and also disappeared.

Khatri toggled her controls off. "That went well. You'll all notice I didn't point out the aberrant trajectories of a few sweep drones as they captured blocks." Her gaze rested on the Red One pilot.

Jay managed a remarkably innocent expression. "Just collecting extra information."

Khatri turned. "Does Green Team agree?"

"Absolutely," Winnie said. "Our drones produced more data than planned, so the test was a win all around."

Bertie nodded.

Khatri rubbed the knuckles of one hand across her chin. "I appreciate your initiative, but drones are too expensive to risk collisions."

"We could set a limit," Winnie said. "Instruct the AIs to automatically veer off if they get too close." That protected the drones and neither pilot gained an advantage in the game.

"Very good," Khatri said. "I'll ask the programmers to prepare an update for your artificial intelligences. Over the next few months, we'll repeat the coilgun test, using all four sweep teams on days where your tours overlap. We're done here for now."

They filed out of the conference room. Once the superintendent strode halfway down the corridor, Jay tapped his chest and bowed to Winnie. "Thanks for not logging a grievance. You're alright after all."

Red Team sauntered off and Bertie smiled at her. Sociable relations made him happy, but Winnie still didn't like Jay.

***
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Khatri's schedule held. On each junk sweep in orbit, Winnie and Bertie returned one day early and so did Red Team. Yellow and Blue joined them to catch ice blocks, and the drones politely took turns until an officially-sanctioned scrum at the end of each session.

When Khatri called the pilots to the main conference room for a mission briefing, Winnie expected the routine to continue, but only Red Team sat at the table.

Khatri settled in her chair. "Good morning, everyone. We have a special mission to prep for. Blue and Yellow teams launched on sweep assignments this morning, so I'll be asking you pilots, Red and Green, to use all your drones for this task."

Winnie drew in a breath, ready with questions about the change in staffing, but the Super held up a hand. "Details in a moment, once Director Catherine Gavin joins us. Mr Adrian Gavin will be linking in as well."

Shuffling filled the room as the teams straightened in their seats. Something special indeed. Neither of the Gavins attended simple mission briefings.

The wall screen blinked on, filled with an image of The Great. Her pale skin seemed an affectation from the Moon's pioneer era, before infusions could incorporate selenomelanin into a person's DNA. Or maybe she was simply wealthy enough to afford the latest medical treatments so she didn't care about radiation diseases. "Khatri, are you there?"

The superintendent activated the room's camera links. "Yes, Director. We have five minutes before the announced time for this meeting, so perhaps..."

"Perhaps, nothing. Stay ahead of schedule. That's how to succeed." The Great folded her hands on a ceramic desktop and narrowed her sharp eyes. With her face occupying a good portion of the conference room's wall, the effect was chilling.

A second image opened, pushing The Great's window to one side. The director's eyes shifted, no doubt focusing on her grandson's appearance on her own screen. "Adrian, have you got a handle on the global income survey yet?"
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