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​Trigger Warning!
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These space stories take place in Sol’s heliosphere. They contain real science, pseudo-science and stuff pulled out of thin air.

If you enjoy long, complex lead-ins as part of a world-building story, this series is for you. Otherwise, maybe try something lighter and flashy.

No blasters. No FTL drives. No Computers blasting fireworks. No physical violence. No sex, except for a little kerfuffle with canines and their pheromones.

Some Death issues on the Mort Asteroids, but after living on Sol’s rocks, we all die eventually.

Gambling, some drinking, passive-aggressive families, lying, stealing, double-dealing, and pirates. e.g. normal sentients, mostly nice.

Scientific names (Genus/species), puns and unique spellings abound (See Appendix – Unique H2LiftShip Words).

Written in English with a few French, Yiddish, Spanglish, Latin, and Doglish words thrown in the mix. 

Knowledge of octopus color languages and Morse code are not required, but may come in handy.
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This is the 2nd volume in the LiftShip stories.

We recommend you read H2LiftShips – Beyond Luna before starting this book.

In this volume, we go back and learn about the characters as the make their way across the heliosphere on the H2LiftShip, the LunaCola.


Graciela Lucerne, female, Homo sapiens.

Tangsapor Kewellan Candrey, male, Pongo pygmaeus. 

Jack San Freedog Jr., male, Canine familiaris.

Octopus, male, Octopus sp.






And a host of sentients they meet along the way: Family, pirates and merchants.

The 3rd volume: H2LiftShip – BosonsWave continues the story.
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​Chapter 01
—
Happy Family
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Everywhere she looked, it was gray. And black.

The ruby-red laser flashed once, twice, pushing the flat, nano-spider fabric out, a spinnaker filled with photons, pulling the ship with it.

The Lunar sentients; humans, simians, canines, or octopuses, seldom went out or left their cozy caves for a walk-around. If they had to work in the airless dust to service the ammonia generators or solar cells it was not for pleasure.

Just get out, do the work and scurry back to the safety of home.

Quonset huts clustered around the cave openings, storing equipment or used as dormitories for the gig-workers, resting between short shifts.

The scenery was an unending gray against a black, cold sky, except during the Lunar day, when it was gray, overly bright, and hot. The only colors were those imported by the sentients from that distant blue and white rock, filled with water, clouds, plants, and cities shining against the firmament.

Her spacesuit was a little tight in the wrong places and too loose in others. Humans seldom had their own spacesuit. Everything was modular and shared between similar-sized humans and primates. Canines had their own shared suits. The octopuses never shared, they were much too picky about their environmental wet suits. To tell the truth, everyone who had worn a suit left their own private aroma as a mark of ownership. Putting it simply, they stunk, and there was no way to escape the odor as long as the helmet was on. Taking the helmet off in this situation was not a great solution, so she left it on and shut down her olfactory nerves as best she could.

Graciela enjoyed her time alone, away from the tiny dorm rooms of the Academy. Even her parent’s Solar Sail cargo ship had more sleeping space than her current rock room.

This wasn’t the first LiftShip launch she witnessed, but the first after entering the Academy. She mulled over her situation; Someday, soon, I’ll get my own ship, maybe join up with family in the Asteroid Belt.

Who was she kidding? She knew deep in her soul the real reason she was going through all this pain. And math.

If I ever get a ship, I’ll show those irritating family elements what a real Captain can do!

The ship continued up, above the edge of the moon, moving away from even a hint of gravity, into the solar stream.

Graciela flipped the helmet telescope into view as the ship pulled on its lines to change the spinnaker to a triangle, angling against the sun to move along a vector. She plotted the path in her mind for practice and thought, probably heading toward the Lagrangian boost cannons before punching out. Those massive lasers, hanging forever between Earth and Luna, were required for any ship delivering fresh supplies to the far-flung inhabited rocks in the Belt.

After a grueling year of work and study on Luna, she had risen to the rank of Second Lieutenant, which gave her status but little else. Modern LiftShips had minimal crews, with most of the rank-and-file jobs being taken over by the non-human sentients. Not that she had anything against these genetically modified animals, the other primates, canines, and octopuses who became the traveling companions on most cargo ships.

Soon it would be time for a career decision. She could always sign onto one of the military rockets, but that involved little skill. They were a passenger on a flaming tube with little else to do but enjoy the ride. She much preferred the LiftShips, slower, elegant, requiring skill to optimize tacks against the sun, sailing to distant points in space.

After all, she had spent more than a few years sailing with her parents on the small cargo ship they owned. It was a relief being accepted at the Luna Academy. The atmosphere on her parent’s ship was getting a little rough before she left. A lot of drinking, arguing, and not much profit. Her mother preferred snide comments and passive-aggressive action as a reaction to her father, who liked to drink and play cards with the crew. Her parents seemed to get along well enough when she was growing up on the ship. They had their rough cycles, but it was bearable before she left for secondary school on Ceres. Her parents rarely visited during school holidays. They were traveling from mining camp to mining camp, bartering and selling goods. Once she got back on board, things took a turn for the worse.

There she was, back on the family ship, fresh from school, and that year with her parents seemed to stretch on, even if it counted as a single EarthYear. It seemingly ran the distance from the farthest reaches of the Asteroid Belt to the inner core. Finally, at a stop at some nameless mining colony, an update to the ship’s bioGel network flashed the acceptance A-mail she was waiting for. This was her ticket to an independent future, as a cadet leading to a commission as a Second Lieutenant.

The Lunar Academy did not barter like the mining colonies. They wanted real money, upfront, ΞStandards, a lot of them.

Fortunately, Graciela had a supply of rare stones and unique Asteroid jewelry. Gold-infused diamonds, rubies, and nuggets of complex metal alloys would sell on Luna for cash. She knew that she could not depend upon her dysfunctional family for funding and had tucked away a few ΞStandards at every stop. It was her private fund, a ‘tax’ off the top for the unpaid work managing cargo.

Sure, it meant up-charging her parent’s cargo on the side, but she considered it her right and a bonus for work well done. That was the advantage of having a drunk father and a self-absorbed mother. They’d appointed her to negotiate with the customers, and, after years, she was an expert. She always tried to receive the best exchange for the goods and collected enough so that no one would notice the skim.

The ship was in a low orbit around Ceres, the largest asteroid in the Belt and the location of her high school. Graciela was in her cabin and her mother, Pilar, stood defiantly in the entrance.

Graciela acknowledged her mother’s presence, if for no other reason than to clear the passageway, “I’m all packed and ready to go.”

Pilar had a look of disapproval. Graciela had seen that passive-aggressive look too many times and thought it was clear that this was not what her mother wanted to hear.

“What are we going to do when you leave? I can’t handle the cargo and your father by myself.”

Graciela, knowing that she had to arrange everything before she left or risk having the nuclear family implode, explained, “I’ve already found a replacement, his name is Haesus, and he comes highly recommended with extensive experience. He will replace me as the logistics manager.”

“But he won’t know which wine I like, although your Dad’s vodka is easy to figure out.”

Graciela almost laughed, thinking, I knew she couldn’t get past a sentence without some sort of attack line.

No response from Graciela, so she continued. “What if he doesn’t get along with Octopus?”

“It’ll be fine. You know Octopus only cares about math and navigation; I’m sure he can’t even tell us apart.”

Graciela thought back to her time spent with the octopus and the years of study before going to secondary school. She became fond of the octopuses, with their three brains, multiple hearts, eight arms, and beady, horizontal pupils, even though it appeared that they were in a world of their own.

She appreciated the help the ship’s octopus gave her. Its university training and love of learning was evident in its broad and detailed knowledge base.

Despite the time spent with her tutor, she never could understand what drove them to sign on to Solar Sail ships. She did feel some sort of bond between them, even though it was obvious that they preferred calculations to interactions with terrestrials and seemed too attached to their sextant.

Her education from the octopus included learning color language and Morse code. Audible words sounded out with a sucker vibrating against a diaphragm worked for communication too.

“You know we can’t trust a stranger with our cargo. You must stay and help us!”

Graciela had a response at the ready, “I’m sure you’ll be fine. You had no problem when I was at secondary school.”

“Yes, that was a mistake. We should have continued your homeschooling, you could learn everything from the bioGel, and the octopus was an excellent teacher.”

That was the last thing Graciela wanted. She had convinced her parents that low-gravity based studies on Ceres was required by law, a law she invented, in order to go to secondary school. They would not fall for the same ruse a second time.

“Well, I’m sorry. I’ve already put a deposit at the Lunar Academy, and it’s not refundable.”

For her parents, losing money was worse than letting her go back to school. And she knew which buttons to push to get her way.

A final desperate phrase was tossed out for review, “I never should have let you skim profits from our sales. I knew it would end badly.”

Graciela looked up from her packing. Guess I didn’t hide that little scheme as well as I thought.

“In any case, the die is cast, and I’ve already booked transport.”

Pilar knew that continuing this argument with her head-strong daughter would be a waste of valuable air, “Okay, it looks like you are determined to continue your education.”

She tried one last-ditch effort, “Your father never had Academy education, and look how successful we are.”

Graciela had no response to that, or one that wouldn’t come off as rude and ungrateful, so she continued to pack.

Pilar waited, and waited. “Here,” she said as she reached into her pocket and handed Graciela a bioGel chit. “I’ve saved some ΞStandards, I knew you wanted to train at the Academy to continue your education, even though it might break up your family.”

Graciela accepted the chit and ignored the rest, “My Air is Your Air, mother. I’ll use the money well and honor our heritage and family.”
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​Chapter 02
—
Luna Academy​
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Graciela had been studying for the Luna Academy since before she finished school on Ceres. She had continued working through the bioGel topics as she helped her parents on their LiftShip journeys.

The maths were a big part of the studies. She needed skills with a manual sextant and the calculations it required. Ships could not rely on the octopus to do all of the navigation, and if she wanted captain’s bars, she would need training to take over any job. Pencil, paper, log tables, and slide-rule/abacus were all substitutes for bioGels and octopuses and were required skill sets.

After living and working on a LiftShip for many EarthYears, she would have an advantage over many other cadets. Graciela had SolarSail handling down pat. Logistics was easy for her, she had been doing that since she was a small child. Management and psychology skills were required, which would come in handy dealing with all types of crew members. Her dysfunctional parents were better than Psych. 101 and 102 combined, and she was prepared for anything the instructors could dish out.

At the Academy, the new wrinkle for Graciela was rocket science. She had seen them in action but never learned how they worked or why they even existed. Even if she never crewed a military or cargo rocket, she still had to have the skills to handle the complexity of a fast-moving space ship.

Enough musings, she thought, I need to get back and check into the Academy.

She crossed back through the crater tunnel and approached her temporary domicile. The Academy was located in the wall of a 10km crater some 75km from the Lunar port.  Regimented dining and dormitory living was expected; pranks were unavoidable. There was a little weapon training, the cadets had to be ready for anything. Weapons were limited to smaller hand devices that could be easily used in low or zero gravity: Bows and arrows, slingshots, bolas, and simple swords. Ninja throwing stars and rocks were virtually impossible to operate within the constraints of spacesuits.

The fact that the Academy had a cadet’s weapon training program was not well known to outsiders, but it was a good skill to learn. An officer had to be ready for mutiny, pirates, or brigands. Solar Sailing was not that different from water sailing except for the venue. The old weapons of war: guns, rocket-powered grenades, and cannons were taught but were not practical. Recoil was the true enemy in zero gravity.

The instructors and weapon handlers were experts in their fields. Each sentient species plying the local cosmos had a chance to instruct the cadets, if for no other reason than to teach these up-and-coming leaders how to interact with their betters.

Graciela’s classmates represented all of the sentient space-faring species you would expect. Fellow humans, non-human primates, canines, and octopuses all had seats at the table. They came from diverse backgrounds; Earth, Luna, the Asteroid Belt, and even Mars and its minor moons.

If nothing else, each group ended with a deeper understanding of their fellow sentients’ strengths and limitations.

Human

All too often, humans considered themselves the ‘gold’ standard of sentient life. They had learned, or sometimes they didn’t, that there were more standards than themselves. They often had leadership positions, not because of intelligence, but because that old flexible opposable thumb and delicate hands gave them an advantage.

Primate-Non-Human

The other primates ranged from chimpanzees to orangutans and occasionally gorillas. The orangutans were represented in numbers beyond their population and could give humans a run for their money on intelligence and skills. The chimps were too fond of playing pranks and partying to make the best leaders, and the gorillas, while highly intelligent, were too muscle-bound to perform some delicate tasks.

Canine

The canines often played the fool, but their ancestors had lived too long with the two-legged hominids and couldn’t be dismissed so easily. Some believed they’ve hung out with humans all these eons for the food and companionship, but the canines knew it was for their own entertainment. They were so clever that they trained humans to pick up their poop on their walks. Unfortunately, communicating with a language the humans could understand and working with other sentients left them no choice but to take care of their own waste. Some said it was a loss of the greatest scam the world had ever known and will be sorely missed by the canines. Humans? Not so much.

Octopus

Octopuses were always part of the training group, but few made it to the Academy compared to the vast number living in the ocean. They sat at the table in their reverse wetsuit, filtering air through the osmotic lungs with each pulse of their siphon. They tried to teach their classmates basic color language, often with limited success. Everyone quickly learned that the canines could not distinguish the full visible color pattern that primates could, and the primates could not see all the colors that an octopus could emote.

The Academy’s physical courses were a little rough for some of the students. The written part was difficult, but the skill demonstrations could be life-threatening. Spacesuit maintenance and repair, forced marches across the dusty plains, search and rescue, and the final; solo space flight.

The last trial meant that they would be abandoned in orbit in both rocket and Solar Sail pods, partially disabled, with enough air for survival and little else.

For both scenarios, the student had to determine how to fix the pod and bring it safely back to ground, without cracking the hull on impact. There was enough hardware and almost enough supplies to successfully pull this off, and it tested the skills and intelligence of each student.
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​Chapter 03
—
Academy Class​
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Tuition at the Academy included all meals, air, and waste treatment. Purchasing books, supplies, and gaining knowledge was up to the individual. Air and waste were a constant, meals could be anything, and not always the best. After all, these pre-Lieutenants had to handle the rigors of space, so difficult meals were part of the learning process.

The new students settled in their rooms, arriving early on the morning of the first day of class. Some were mingling in the community area waiting for first meal. Each sentient had their own room with a bioGel, small desk, and refresher. They had time for simple introductions, but they would be together for quite a while. Right now there was no time to delve into each sentient’s history.

Rocky, a furry, black, white, and red canine with a medium-sized tail and stature stopped in the open door and glanced at the human settling into the room. His first order of business was to determine what pack it may belong to. It wasn’t required for the course work, but it was always good to know who you were working with, and who would be the leader of any small sentient group. Canines always seemed to want to get the hierarchy straightened out as soon as possible. It was easy for Rocky to glance at this primate, all he had to do was look straight ahead, and his 240° field of view allowed a one-eyed once-over.

Long dark hair, apparently female, although, it was a little difficult to determine gender by looking at a human. A tiny sampling of air confirmed his first guess. Rocky did not have any prejudices as far as gender went. One human was as good as another for picking up poop. He chuckled ever so quietly, thinking, that little trick was the best one those humans ever learned.

Well, side-eye staring wasn’t the friendliest thing to do. As his human neighbor looked over at him, he gave the expected greeting: “My Air is Your Air, my name is Rocky.”

Of course, a reply was required, “My Air is Your Air, my name is Graciela. I am glad to meet you, Rocky.”

Rocky noticed the other new students moving down the corridor. His dorm room neighbor, Herb, gave him a bump to remind him that there was somewhere else to go.

It may not have been encouragement or acknowledgment as such, Herb was an eastern mountain gorilla and took up a lot of room. Bumping seemed part of the package.

“We better get going. Breakfast starts shortly, and they are not giving us a lot of time to eat.”

The dining hall was in one of the connected Quonset huts off the main corridor, filled with bench seating and little else. They filed down the food line, picking items designed for plant eaters, omnivores and predators.

Herb looked at the algal concoction on his tray, greenish and pressed into leaf shapes, “This looks like jungle food, maybe bamboo?” A nibble and a wrinkled nose proved otherwise. “Maybe this round thing is fruit, that looks yummy.”

Again, no cigar.

Rocky tasted his food, “this is not meat, certainly not fish, not even jerky, although it is brown and wrinkled, so I guess that is Okay.”

The third part of this impromptu team chowed down on an algae burrito with relish, and hot sauce, “This is just like home,” Graciela exclaimed.

The octopuses seemed to enjoy their meals as much as Graciela did hers. They had live clams and crabs, since there was no way to make those out of algae and they received the benefit of their unique eating requirements.

The bell rang, indicating that breakfast was over. Anyone dawdling over their meal quickly gulped it down or left it for the waste handlers. As drab as the meal was, eating less meant that the next meal would be based on their previous choices. A great way to diet, but not the most fun.

The only good thing about the breakfast were the liquid refreshments: water, Earth-coffee, and local teas helped keep the students hydrated and alive in the dry manufactured Lunar air.

Graciela, one of the few students from the Asteroid belt, quickly learned that Algae-coffee could not hold a candle to the real, dirt-grown caffeine beans they served here. She heard that herbal plants and even the original tea, Camellia sinesis, grows in the Luna greenhouses quite well, almost better than on Earth. Coffee plants did poorly, they needed that one-gravity embrace to validate their lives. She liked the coffee but compared to those beans, teas were lightweight, cheaper and easier to pack. She started to develop a taste for all of the flavors derived from these dried leaves and flowers. Today her choice was coffee, and she still had to chug the last drop to wash down the food as the bell told the students to get to class.

The first-class schedules were posted on the wall. Rocky got to it first and waved it around for all to see, which they couldn’t do as the tablet wiggled before their eyes.

“I’ve got the schedule here,” explained Rocky as he read to the group:

OneDay: Start of class

TwoDay: Lab work

ThreeDay: Review

FourDay: Testing

FiveDay: Analysis”

Herb looked over the schedule, “I really hate the Analysis day, it can be hard and embarrassing.”

Rocky quickly asked, “Herb, do you want to take the ground shuttle to the Casino, maybe get some real food, or at least something better, after FiveDay class?”

“We should invite Graciela, too.”

“OK. That will give us SixDay and SevenDay to travel and sight-see.”

“Yes, and eat.”

The cadets hurried to their first class, trying not to bounce from excitement, and, of course, the light gravity and low ceilings.

Rocky caught up with Graciela as Herb ran interference, “We are going to the Port after FiveDay. Do you want to join us?”

“Hey Rocky, Herb, I didn’t hear you coming up. What’s going on?”

One nice thing about Herb was that when he was there, you could not miss him. Rocky kept pace with his new human friend, a simple dog trot.

“Thanks, but I’ll be studying. I need to review.”

Rocky, disappointed, said, “OK, if you want to be a mud stick, we’ll go on and have some fun.”

“Yes, maybe next time.”

––––––––
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Graciela had quickly learned that the education system on Earth and Luna was better than the one she had on the distant asteroids. She used bioGels, octopuses, and the instructors in her secondary schools to get ready for the Academy. The little schoolhouse on Ceres was no match for the depth and breadth of schools scattered across the HomeWorld area.

She was used to adversity and knew how to think on her feet. Nevertheless, getting up to speed with the science and math was more important than a party, for the time being.
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​Chapter 04
—
Escape to Casinos​
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The end of FiveDay rolled around. They had made it through the first week of classes. No one had a nervous breakdown and the chimps, 1 and 2, were somewhat subdued, to the surprise and astonishment of everyone. The chimps had names, but no one could tell them apart, so Chimp 1 and Chimp 2 were interchangeable. It would have been rude, but they enjoyed being the butt of a joke as much as they enjoyed pranking their fellow students.

Rocky tried one last time to get Graciela to go with them. “We’re skipping our Academy dinner and going to the casinos for some real food. Join us?”

“Thanks, guys,” answered Graciela, “but I have to review for next week. I didn’t have your excellent Earth education and need to get caught up.”

Rocky considered begging for her to come along, but Herb was already committed to the trip. He thought, Herb makes up at least 2 sentients, so that is all right.

“I’ll eat at the mess hall. Lunar food is better than what I’m used to, so I’m fine.”

Rocky would have preferred that his new-found pack stick together. Nevertheless, he could accept that other sentients, especially those coming from the hinterlands, had to study more than the HomeWorld educated.

Rocky felt empowered, knowing what an advantage his schooling had given him for the Academy. “OK, I can place a bet for you; what number do you like for roulette?”

Graciela did not want to disappoint her new friends, but she knew nothing about the game. Asteroid Hold ’em was the game she knew best. “That’s fine, I’ll stay with  my ΞStandards and wait till the classes are over. We can hit the tables together.”

Herb appeared at Graciela’s door, filling the space as only a gorilla could. He was dressed in his best overalls, with a colorful boutonnière that looked a real carnation. He was quite the elegant simian. He may not have been the most well-off of the cadets, but it didn’t mean he had to dress like a wild uncultured monkey.

“I’m ready to go, Rocky. Is Graciela coming too?”

“I’m ready, but it is only me. Graciela insists on studying. How dull!”

She didn’t take offense, knowing that it was a little ribbing. “Yes, you go, make a lot of ΞStandards and enjoy the food.”

Rocky and Herb walked through the crater tunnel to pick up a shuttle.

Rocky said, “Let’s get the fast shuttle; we can get to the food and fun sooner!”

Herb held back, “I’m fine with a slower one.” Herb knew it was cheaper. He did not know if Rocky understood that he was on a scholarship. His family were mostly small subsistence farmers and never had much in the way of extra funds. He had his room and board covered by a scholarship and a small number of ΞStandards he had earned on Earth doing heavy lifting at the local agriculture warehouse. Or, as the gorillas called it, a little light package handling.

“Hey, no problem, my treat.” Rocky was flush with funds; his extended family had all pitched in for his stint off-world. Their isolated community was able to keep one step ahead of the authorities and had a lot of their stashed funds they needed to spend. School, gifts to cousins, and quiet money transfers helped hide it from the tax collectors. The community’s consensus was that it would be good to have more representatives off-world to help them in the compete with larger communities. It made more sense to them to support one of their own rather than actually pay full taxes on their income and transactions. They were quite skilled at basic small-town money laundering schemes; they had generations of experience to fall back on.

The shuttle dropped them off at the port’s main access airlock. A quick look at the bioGel directory pointed the party boys to the lift tubes. Rocky jumped in and gently floated down, supported by the upwelling air. Herb waited a moment and stepped in. He did not fall like a rock but more like a large simian barely able to keep from hitting his friend on the way down.

They stepped out on the casino floor, practically at the same time, a stacked set of sentients. Herb was impressed by the shiny, twisting bioluminescent tubing enticing the newcomers to food and gambling. Rocky saw the signs but not all of the colors. The casino had enhanced odors to lure the canines in and make sure they would stick around, so it wasn’t as if they were being left out of the experience.

After a week of the marginal Academy food, they were ready for something better. Herb took control, his lack of interest in gambling and love of food drove him forward. He urged Rocky away from the tables, “let’s get some food first!”

They quickly crossed the casino floor, moving around card tables, roulette, and craps, each one tempting the passerby to make a small wager and win a large amount.

This was lost on Herb. His troop had never gambled, and all of this was foreign to him.

On the other paw, Rocky came from a long line of tricksters, gamblers, and risk-takers. His comm all but vibrated in his backpack, wanting to find ways to double its coinage.

Still, food came first, the tables could wait.

There was a line to the buffet, purposely slow to force the unsuspecting into pulling the slot machine handles. Rocky could not help himself, and he placed his comm against the feed slot, wasting a mini-ΞStandard at every spin of the wheels. Herb watched but did not understand the draw of the slots. He saw a lot of ΞStandards going in, very few coming out, and it did not tempt him. His troop was used to picking fruit, and there was no way to double the size of the crop without a lot of work. Those values were instilled in all of the troop members and followed them throughout their lives.

Finally, at the front of the line, the classmates grabbed their trays and moved down the line. Herb saw fresh fruits, vegetables, and tasty bamboo shoots, but Rocky only had eyes for prime rib, hamburger, and pizza. After all, a canine had to branch out and try new things, as long as they weren’t green. Unless this team lost a lot at the tables, the casino wasn’t going to make any money off them after the buffet line.
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​Chapter 05
—
Navigation Class​
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The first class of the semester was basic physics and navigation. Most considered these two skills the key to successfully transverse the cosmos in rocket or solar ships.

Rocky and Graciela, lab partners, sat at the work table ready for the class to start.

“I’m glad that we can be partners for this class.” Graciela said. There was something genetically reassuring about having a canine as a work partner.

Rocky nodded and lifted his right ear. He wasn’t sure if this human had a complete understanding of what he said, so he used his words. “As am I. It looks like we have to figure out this class together. I better wake up my bioGel.”

Graciela raised a left eyebrow; Rocky thought he knew that word but waited for an explanation. “I don’t think we are supposed to use bioGels for this class. Did you bring a slide rule or abacus?”

This was not good news for Rocky. He could not use a slide rule, and he was not as skilled with the abacus as he should be. His tool backpack had attachments that were fine for picking things up but not well adapted to the actions needed for mechanical calculations. Fortunately, he had a nose, two paws, and a tongue that could flit the little balls around. It wasn’t great downstream from that rack, but it worked for all intent and purpose.

The instructor, an octopus, flashed an attention color and the talk subsided. It reached up to the diaphragm and quietly communicated the lesson. “Please calculate a course from Luna around Earth to the Lagrangian boost points and to Phobos. Launch is by drag-spinnaker, no laser boost, no catapult, no ski jump. No bioGels allowed, show your work and turn in your plots and calculations at the end of twenty EarthMinutes, starting now!”

Everyone set to the task at hand. Twenty minutes was not a long time. The slip of slide rules and the clacks of the abacuses were the only sounds in the room.

The clock wound down, and Professor Octopus picked up a little bell and tinkled it once. Pens and pencils stopped scribbling and ancient sticks and balls stopped moving, giving these manual calculators  a rest. 

Octopus reached up again, and the tinny voice echoed in the quiet room. “Please exchange papers with your partner; they will review your work and determine where your paths will lead.”

This was as close to a joke as an octopus told. If they were laughing, no one would be able to determine it through the wetsuit. Maybe some tiny bubbles, but the students did not even dare to respond.

Graciela looked over Rocky’s work, then looked at Rocky. The paths looked correct, but the math was completely off; it was like he was using a foreign math language. Rocky seemed to have the same problems with her calculations. She saw him counting, then looking at his rear paws. “Dogs, of course,” she said to herself. It took a minute but translating the numbers from base-4 to base-10 worked.

She stopped and whispered to Rocky, “Base-10.” He twitched an ear, raised an eyebrow, and dug back into the equations. This seemed to help. He gave a grunt, nodded, and understood the problem.

The octopus flashed attention again. “Everyone sign off on your partner’s papers, then pass them to the front.” This would not be a good look for anyone who miscalculated the paths and the sentient who approved them. Octopus jiggled the bioGel to wake it up and scanned each sheet of paper into its gooey brain. He flipped a few buttons and the paths were projected on to the wall, one after another. The display took the math and translated it to a moving hypothetical ship from Luna’s surface, out to the boost points and on a trajectory to Mars.

Surprisingly, they all figured out where to go and how to get there. Some more straight-forward than the others, but all making the journey, given enough time, and air in the ship.

The rest of the day was spent going over every report in fine detail. It was an unpleasant ordeal for some of the students, enlightening for others. The octopus had no trouble reading the base-4 math of the canines or the base-8 of the other octopuses. Even humans and other primates’ base-10 math did not confuse this brainy instructor.

Six Earth-hours of instruction and the cadets were worn out. They put their recording bioGel tablets to sleep and got ready for dinner. The Lunar Academy kept a military theme and only gave the cadets an hour to get ready, barely enough time to get to their rooms, freshen up, and find a seat at the table. Food was an afterthought, everyone was talking at once, discussing the course and what they did right, wrong, or didn’t understand. Graciela and Rocky, became buddies after working together, sat at the same table next to each other with Herb taking up the other side.

Rocky looked at dinner and wrinkled his nose as he smelled the offering, not a sign of a quality meal. “This is no better than breakfast. Are they trying to poison us so we drop out? I’m sure that is why the courses were non-refundable.”

Herb grunted.

After hearing these same complaints more than a few times, Graciela figured that the food offerings were new for Rocky. “I don’t know what the problem is, this is perfectly fine, it so much better than the algae I usually have.” 

The omnivores’ food was some sort of meat protein, algal and soy soup, and fresh Earth fruit for dessert. The dessert by itself was worth the whole meal for the off-world cadets.

Food always made a good conversation starter. “So you are not from here, I guess,” Graciela started by way of introduction.

“Yes, how did you know? I’m originally from Earth, inland, some 100 kilometers from the west coast of the Northern landmass.”

Graciela didn’t want to give away her reasoning, it would be her secret. “A lucky guess, you looked Earthy.”

Rocky asked, “And you are from the Belt? You seem to enjoy this poor excuse of a meal more than the locals do.”

“Yes, my family has a SolarSail Cargo hauler. We’ve been all over the belt and Mars, but never to Luna or Earth.”

“All I’ve ever known is Earth and now the Moon. Most of my extended family work in the farms and forests located at the far end of a 700km long valley. A few of them help the hard rock miners, still digging for gold. I’m only the second of my litter to get advanced education, and I’ve always wanted to see new horizons.”

This was utterly foreign to Graciela. She had never been to Earth and was barely getting used to Luna’s light gravity. “That is fascinating. I was hoping to continue training on that rock after the Academy.”

“That is ambitious, becoming a solar officer is hard enough. I love learning and expanding on my skills, but it is not easy. I’m happy being the first in my family to make it this far and off-planet.”

“Yes. But I’ve spent too much time working on my family’s ship. For me, it is Captain or nothing.”

Rocky nodded. He was a happy being in the pack and didn’t see a reason to try to become a leader, at least not right away.

“Well, we can work together and help each other. Can you teach me how your base-4 math works?”

Rocky said yes with an ear tweak and “Yes” with his voice. “And you can help with that 10-toe counting technique too.”
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​Chapter 06
—
Science Classes​​​
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Ah, science courses, so much to learn, even more to know, and so hard to do.

Engineering, chemistry, biology, physics, statistics, all the best courses.

The two-sentient pack was still teamed up after the navigation classes. After all, humans and canines were natural parings.

None of these topics were new to the cadets. They’d had strong science classes in secondary school, and all had at least a cursory view of the topics. As with any group of students from divergent backgrounds, they had their strong and weak subjects. Graciela was the expert in astronautics, physics, and engineering. Rocky knew his biology and statistics. Neither understood chemistry and microbiology was completely out of their reach.

The classes all followed a similar format: morning for lecture, afternoon for labs. Lunchtime was the only break they got as they powered through the days.

The microbiology course was nothing more than an overview. As solar professionals they had to know how air, water and waste interacted and how to keep one from the other. Air had to be clean and free of noxious bacteria, viruses, fungi, and parasites. Likewise, for water. Waste, on the other hand, was full of the good and bad organisms.

Solar sailing ships expected long leisurely travel between ports and needed to recycle these three major groups without cross-contamination. Rocket ships, unless they were on long trajectories, could ignore the wastes and let it wait until they got to their destination, much like an RV of old.

Dumping effluent into the void was frowned upon but not unheard of. It was more of a waste of valuable material and was believed to encourage the growth of the algae jellyfish swimming through the void.

The vacuum of space was a quick way to roughly sterilize waste products, freezing it to let the ice crystals puncture the living organisms. Compost was the next step, using a healthy inoculum to start the process before the final product was fed to the algae ponds and any growing plants in the herbarium. 

The students learned that water and air processing was relatively easy; run it through the stacked osmotic filters until it was clean. Keeping an eye on the end product was the job of the bioGel’s sensors. The crew had to change the filters on a regular basis, but that was pretty simple. Despite the self-running systems, things could go wrong, and a basic understanding of the microbes and their interactions was necessary. Anything more would result in turning the cadets into scientists, and that was a bridge too far.

Chemistry was not covered in any great detail; the bioGel sensors did all the work, and except for checking the water, air, and compost, there was really no need for complex chemical testing.

Geology took up a week of class time. These lieutenants were not planning on being miners, but they did need a working knowledge of the common types of rocks, meteoroids, and comets they might come across. Mostly it would be dust, packed together from the constant push of the solar wind and transmuted by extra-heliospheric ions.

Some of these had value. There was no way to tell from a cursory look. They weren’t necessarily concerned with riches but fakes, since fakes have better markups. They had to be able to protect their captains and not let them look foolish or go broke.

No one in the class were experts with a jewelers loupe, nor did they have to be. The bioGels could determine the composition of any piece of rock and even assemble the information into a common name. The manual training gave them the skills to protect against hacked or broken bioGels.

Graciela downloaded the routines and decided to give it a test, placing the built-in sensor against the necklace she received from her mother on her 16th EarthYear Day.

––––––––
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The ’gel looked over the offering and displayed its analysis; a 3-dimensional atomic force map, the major chemical components, prevalent ionic radius patterns and a common name.

She was happy to see Gold-filled diamond pop up on the screen, which was nothing less than she expected from her Mother to honor that day in her life.

Physics was the core of the science training. How things interact when traveling in the void was critical to a successful journey. The laws of physics were well known to these students.
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​Chapter 07
—
BioGels
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The bioGels were portable thinking machines, the Babbage Analytical Engines of the day. They were everywhere and in everything. Virtually no one knew how they worked or how to make one, except that they had should be lightly shaken, not stirred, to keep them thinking. They had their own low wattage communication system on a ship and, when in port, would update against all they could find, swapping bits like chicklets.

If the professors at the Academy knew how and where they were made, they did not release that information to the students. The rumors were that they were manufactured in the far reaches of the heliosphere where no contaminating molecules or local energy signatures would interfere with the growth process. Of course, everyone knew that distant energy spectra from the far reaches of the galaxy were required to initialize the ’gels, but that had never been admitted to by the manufacturers.

They all had their personal bioGels instruments and had used them all of their lives. Rocky leaned over to Graciela. “Not sure why need to have this class, we already know about the ’gels.”

Graciela replied, “Please pay attention. You might learn something.” Not in spoken words, but in doglish, with a lifted left eyebrow, a wiggle of an ear, and a change in head position answering Rocky’s question.

An instructor, human this time, brought the class to attention with a simple and attractive blast-attack onto the student’s ’gels.

“Now how many of you had your ’gel’s locked down, inaccessible to hackers?”

Everyone in the class signified affirmative, in one way or another.

“Yeah, well, that didn’t work so well, did it? In tomorrow’s class, we’ll show you how to lock down your ’gels to reduce the hacking risk.”

“Okay, now reboot your ’gel.”

Rocky deftly ran through the boot-request sequence, his ’gel blacking out and slowly rebuilding its memory.

Graciela and Herb, on either side of Rocky, looked at him, both asking at the same time, How did you do that?

That was the good thing about talking in doglish, it was obvious to anyone who understood, quiet and quick.

Rocky slowly, ran his paw down the left side of his ’gel, pressing with emphasis on each corner and the center edge. Top, bottom, center, bottom, then pressed the center of the right edge. All of his comprades’ machines rebooted after following his instructions, instantly becoming computer aces to their class-mates.

The professor flashed a graphic to the confused students who had never re-booted their ’gel, ever. Each one figured it out and completed the boot sequence.

“Now the fun begins. You all know how to use the computational and listing ability of your ’gels. Now press dead center with a force of 15.7 Newtons, no more, no less. I’ve added a routine to your booted ’gels to display the force, only the exact push will work to initiate the process.”
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