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  Chapter two
Trigger Warning




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

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

	In these stories there are no blasters, no FTL drives, no exploding computers, no physical violence, and no sex, except for a little kerfuffle with canines and their pheromones. 

	And yet, still no aliens, if you don’t count the octopus.

	There are some issues with Death on the Mort Asteroid, but after living on Sol’s rocks, we all die eventually.

	You will find some gambling, drinking, passive-aggressive families, lying, stealing, and double-dealing. e.g. normal sentients, mostly nice. But watch your back.

	Scientific names (Genus/species), puns, and unique spellings abound.

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

	Knowledge of octopus color languages and Morse code are not required, but couldn’t hurt.

	Preamble



Some readers have pointed to the tech manual style of this SciFi story.
Yes. It is.
We will continue to work on updating the story and hope to make it interesting for those who have particular style requirements in order to follow a complex story.
Or not.
Consider it a tech manual for a possible future, leading to a stylized story with Canines and Primates, since these species are required for any successful saga in the space opera style.
(Note to style-restricted Space Opera readers, the above is sarcasm, as is this.)
To understand H2LiftShips, you need a quick review of the history of space flight and rockets over the last thousand years or so. Not just the short time from V2-death machines to Yuri Alekseyevich Gagarin to the Luna Landers and all the failed and successful Space Stations, but the design and reasons for flaming flying tubes, floating balloons, and space ships, real and imagined.
While heavier than air prop-driven engines and kerosene powered jets are fantastic flying machines, they have little to do with space flight, since they travel more horizontal than vertical.
That being said, we will look at old history and future history to build a different world than the one we have today. We will look beyond the global problems we have now and find some new ones. 
Divergent future problems are always more interesting than our seemingly intractable current ones.
If you don’t like examples of Earth’s history and instruction manuals, you won’t like this scenario and would probably appreciate a bang/boom/erotic fantasy story over a change-in-state story. It probably won’t happen here.
As with any complex technical manual, skip to the fun parts, then go back and fill in the details. Most of the background world building stories have been moved to the Addendum:
- H2LiftShip Designs
- Propellant History
- Landing and Launching
- Future Past History






  
  Chapter three
Imagine a World 


H 2LiftShips, a tech manual for a future
Imagine a world, exactly like ours, but different
Homo sapiens, seemingly obsessed with exploring every corner of this world, are working hard to leave our planet of birth and visit our neighbors, be it local planets or distant stars.
Are we overly friendly, have a desire to conquer all we see, or just bored with our all-too-familiar dirt and rocks, ice and water?
Our extensive oceans have never been a place where humans want to stay. Too wet, too salty, and now, too polluted. 
It’s a long, slow, hard slog to get anywhere in our heliosphere. Distances are so vast, other stars are out of reach except in our collective fecund imagination. We have dedicated so much time and knowledge to traveling light-years, we have neglected the initial fact: we have to get started before we can go forward.
Having a few dozen humans, a couple of dogs, and a monkey or two is not enough to validate an outer space colony. Whole populations need to move up and out, beyond the east side. Let’s face it. We can barely travel 100 miles or even 160 kilometers without a pee stop. Light-years are just a concept with no meaning to virtually all of the primates on this planet.
All we have now are tubes of explosive gases and solids pushing off this great earth. Our new world-view is based on a space ship launch using a first stage hydrogen floater. Our goal here is to build a future story-world based on an active Earth-space culture, not with rockets but with solar sails. We will glance at the historical record, and then move on to future history, looking backward.
This manual is a precursor to our space SciFi story, which brings our characters, Jack and Tang, interacting with a LiftShip and Boost Crew. 
“The only constant is change,
and it’s a variable”
Space exploration is neither cheap nor easy, nor safe.
Anyone with a spare $20 million or so can book a ride on an ISS re-supply rocket or for $500,000, a trip to the outer atmosphere on a joy-ride flight. Prices may vary, depending upon where you live, local weather, or competition.
Our proposed method of transit to a low Earth orbit is cheaper but not necessarily more straight-forward nor safer than our current farty military-derived rockets based on explosive/push formulas. This requires a slight modification of the fuel delivery system, using a pull-design for a more controlled ascent.
A modified Einstein equation, from:
E=mc2 to
[image: Company name  Description automatically generated with low confidence]
Company name
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indicates that hydrogen/oxygen rockets are not the only way to use mined and modified compounds to break free of our home rock’s gravity-well.
We have all the components in place to make cheap space flight a reality:
- Abundant hydrogen and oxygen
- High altitude balloons
- Solar Sails
H2LiftShip Procedure Overview:
1. Use a (very large, very dangerous) hydrogen balloon to rise to the edge of space. 
2. Fire off Hydrazine boosters as the 2nd stage of the launch once the ship has come to a neutral, balance point some 30km off the Earth’s surface.
3. Compress the hydrogen and gently burn it with Oxygen to continue to boost the system out of the atmosphere, being careful not to blow up the ship or fall back to Earth in a Hindenburg scenario.
4. Convert the now-empty balloon to a solar sail and head off into the cosmos.
Even after a hydrogen rocket boost, H2LiftShips move slowly compared to rockets. Random photons pushing on a sail means it takes a while to build up speed. Stronger pushing is possible when the photons are stacked one after another in a tight beam. Adding the punch of a lasers’ muscle can power them aloft and away. 
After a few days travel near Earth the ship sidles up to the boost hubs located at the Lagrangian points:
- Harvesting free solar energy, then selling a laser speed-kick, is societal administration at its best, complete with overpricing.
- Conversely, the same laser burst can slow down an incoming LightShip before injection into an Earth / Luna orbit. Brake fees apply, calculated by speed, weight, and bureaucratic whim.
- There is not enough solar insolation at the far reaches of the solar system to power a laser pulse when traveling inward, but a small nuclear reactor is an excellent adjunct to a laser punch. 
Simple, not stress-free, not necessarily safe, but cheap, and we all know we need to get off this rock to survive and grow.
Of course, hydrogen cannot lift forever, and relentless acceleration is needed to drive mass out of our gravity well without the balloon lift. Before H2LiftShips, enormous metal tubes, hoisted on tails of fire, hurled ship and cargo into space. In the H2LiftShip era, hydrogen supplies both the lift and, when added to oxygen, the energy needed to boost the ships to a higher path. Hydrazine rocket boosters can be used for heavier loads once the H2LiftShip reaches a stable point high in the atmosphere.
As the ship rises, the reduced pull of Earth’s gravity yields a small but significant reduction in the ship’s weight. 
Hydrogen gas, compressed and pumped to the rocket nozzles, combined with Oxygen and ignited, thrust the H2LiftShip upward and lessen the grip of Earth’s gravity. Once free of the constraints of atmospheric drag, the now-empty hydrogen balloon is ready to be cinched into an enormous solar sail configuration.
It took many failed launches to get the system right. Only a skilled crew with a coordinated booster, navigation, sail handling, and command structure could successfully handle the transect to orbit.
Now, hydrogen and oxygen originally used for lift and acceleration of a rocket are tweaked for lift, then acceleration based on the modified equation.
The prototype H2LiftShip used mechanical-electrical compressors and pumps, but the explosive nature of hydrogen gas caused a few too many disasters, and most ships switched to non-metallic hardware. Any electrical systems were turned off or isolated in a containment section until most, if not all, of the hydrogen was purged. After continued use, the tiny element, hydrogen, saturates all equipment, and modern H2LiftShips refrained from any electrical equipment that could cause sparks to fly. 






  
  Chapter four
The Journey


The ship was making its final approach toward port after what felt like an extraordinary excessive journey. 
Tang looked up and did a quick calculation on when landfall would be. He thought: I’m sure there’s time for one more hand before getting back to work. Tang slowly checked the dealer and ran his gaze across the table. To his left, Jorge scowled, he had, at best, a queens-high pair, Ginny had her hat pulled low over her eyes as the single, white ostrich feather wrapped lightly around the brim waved gently in the air. 
Surprisingly, she was sending a message, but not the one she wanted. There was a clear sign of a bluff. 
The edge of the Moon appeared in the starboard porthole, its white light eerily bathing the table, highlighting Tang’s hairy red arms. The ship creaked from the stretch of the lines as they pulled tightly on the sail for the final approach. The sound echoed through the common area, telling all on board it was time to go back to work.
A grey shape appeared in Tang’s peripheral vision as the ship, swayed, tilted hard and came about, the light from the porthole now brightly shimmering from the blue, white, and gold of the Earth passing below. 
The ship’s common area was lightly decorated as befits an H2LiftShip, where weight is more important than beauty. The standard plastic walls were overlaid with bamboo paneling, the floor with lightly stained redwood and the ceiling untouched with exposed pipes over the dark plastic. Portholes encircled the area, but were seldom used since dark space and unblinking stars are boring, at best.
Photos; Earth, Luna, Asteroid scenes and a few modern paintings randomly placed around the room, helped break up the simple color scheme. A small galley was set into the stern with tables and chairs placed along the floor. Magno-plastic crisscrossed the floor and walls and was embedded into the tables to ensure everything stayed in place at ZeroG.
Grey shape moved from Tang’s peripheral and resolved into his crewmate, Jack, who growled as he flew through the ZeroG cabin. He headed straight at Tang’s head, snout first, sharp teeth, mouth open, his blue and brown eyes glaring straight ahead.
Tang ducked, and Jack, now a snarling grey furball with legs, twisted and bounced off the bulkhead, shattered Jorge’s image, hit the table, sending the magnetic chips and cards into the cabin. He spun around, all four legs pawing the air as he floated away, looking like nothing more than a weak fish swimming through the ether.
Jack exclaimed, “Capt’n says time prepare descent...NOW!”
“Hey! You son of a female dog! I was winning” Shot back Tang.
Jack snarled, “Capt’n says NOW! 
Stop try be Human!   
Go Work Now!    
You big red ape, not a Gam’ r.”
Tang thought to himself, 
They should never have given dogs the ability to talk.
Now, these dumb-as-asteroid-dust canines think they control us primates with their teethier-than-thou attitude.
Leave it to human scientists to meddle where they should leave well enough alone.
Gathering himself up, Tang spoke aloud, “Who needs to listen to a mutt anyhow!” 
It’s not as if Jack could pull rank. They were both just deckhands on the same ship.
Tang calmed down, reminding Jack he had more important things to do,
“Well, as soon as we dock at the Niland port, I’ll grab the shuttle and head out to Vegas for some real money, and you’ll be stuck wandering around the desert.” 
Ah, Las Vegas, uniquely non-discriminatory to age, sexual orientation, genetic variability, or original species. They are happy to serve any human, simian or canine who has money to lose. Never forget, when they say “Guaranteed 97% Winning!” it means you get a 3% loss on every ΞStandard spent, year after year. Good odds, but only for the house. Of course, Tang, like most others, misread the formula and thinks it means 3% of the clients will win, and he, of course, would be one of those.
Tang reached up with his great red hairy arm and pulled the lever to turn off the Ginny and Jorge holograms and started stowing the cards and chips.
Jack, having failed the sneak attack, tried one more time to taunt his shipmate, “K, Sure, win against shiny lights, not same as Reals. If you had shirt, would lose it.”
Jack had a point, but only about the shirt. His bright red fur didn’t need additional fashion statements, it was always correct for any occasion. Tang always wore overalls with a hammer, a screwdriver, and an adjustable spanner in his pockets.  






  
  Chapter five
Shore Leave


Tang had his plan for Las Vegas ready to go and thought back to the last time they were at the Luna Casino for comparison:  
He had just woken up from his nap and began climbing down the netting in his quarters as the speaker tubes whistled to get his attention. Stepping out of the chambers into the crew ready-room, he snapped the switch to signal he was available and grabbed a handful of dried fruit as he waited to hear the instructions from the bridge.
A tinny, soft sound emanated from the speaker tube, obviously not coming from an air breather, “Initiation of landing on Luna begins in 15 minutes.” Short and to the point as only the First Mate would speak or, in this case, tap out.
This quickly got Tang’s attention, and he headed up the transfer tube located in the circular staircase. He nodded to Captain Graciela and First Mate as he crossed the bridge. Reaching the top airlock, he donned his spacesuit, long arms, hand and foot gloves and all, and cycled the airlock. Stepping into the inky blackness of space, bathed in the reflected light of Luna, he headed to the mast base, unlinking the control lines on the ship’s surface as he went.
His duty, this close to Luna, was to re-connect the lines in order to configure the triangular sail into a flat rectangle. Attached at both ends, the forward-facing sail becomes a parachute. Tang put the disconnected lines over his shoulder, unlocked the magnetic foot-gloves, and climbed up the side of the sail, attaching the carabiner links and lines as he went.
The right side done, he grabbed the uppermost line and climbed down as only a multi-dexterous simian could do and repeated the actions on the other side. At the top, he released the vertical lock connection to the mast and headed back to the airlock. Entering the airlock, he reached over to the winch handle and started turning the gears to pull the mast into itself.
Since they were traveling inward from Mars, the fabric, once free to move, slowly billowed out and pushed them back while the forward momentum from the last tack brought them every closer to Luna at speed. 
Tang re-entered the ship as he signaled to Captain Graciela the connections were set. He headed down to his station to join Jack at the rope lines. Captain Graciela flipped the switch on the connector as the winches below tightened up the sail. The First Mate slowly turned the wheel, adjusting the angles against the solar stream and started to slide into the red laser emanating from the surface. 
The laser was not just a single beam, but a series of connected smaller devices surrounding a central clear area. The ship crossed the outside of the beams, and the interior started glowing bright red, hiding the pinpoint stars and the rocky surface below from view. They could handle a few moments in the beam without damage to the superstructure, but the goal was to keep the ship in the central clear area as the lasers slowed down the ship’s approach.
Carefully adjusting the wheel attached to the lines wrapped around the hub, the First Mate kept the ship centered in the clear laser donut. The parachute pushed back against the light, as it should, and the ship slowed to a crawl. A few meters above the surface, the First Mate spun the wheel and slid out of the beam to bring the skis onto Luna’s regolith, acting as a final gravel brake.
The grinding of the rocks and regolith brought the ship to a full stop, with the dust rising in the airless moon. After all of this, Tang was still not done. He had to head back out and disconnect the sail lines before helping Jack winch it into its storage bin.
His first action, before addressing the sail, was to toss a line to the Moon Tug so it could move the ship to the docking bay. Grinding and rocking across the rough surface was irritating, but effective, as they finally came to rest as the sail was safely wrapped into the mast. The docking bays flexible tunnel, now hooked to the tug, slid forward to connect to the ship’s main cargo door. After sealing the shaft with the magno-plastic connectors, Tang waited for the air to be cycled into the flexible tunnel so they could start unloading.
The cargo door slowly opened as the air equalized between ship and Lunar normal. A slight breeze rippled Tang’s fur as Jack came up beside him to assist with the cargo handling.
Jack sniffed the air, as only a dog could do, and said: “Fresh air, just like home!”
Tang refrained from telling him Luna’s canned air was not the same as Earth’s living air. His only concern was to unload the cargo so he could head out to the casinos. This was what he had been waiting for all these long empty kilometers, a chance to win his fortune with the Lunar locals before heading to his holy land, his Mecca, Las Vegas, Nevada, Earth.
Tang, hoping to steer clear of attachments, grabbed the last bin and headed out to the base’s front doors, trying to sneak into the port, alone and unfettered.
No luck, Jack ran after him and joined him at the entrance. Tang resigned himself to company, hoping this piece of bad luck would neutralize any other luck issues as they both headed to the landing port airlock doors. Tang was ready to get some fresh food and to hit the casino. What Jack was going to do, Tang didn’t know and really didn’t care.
Jack spoke up, “Hey Tangy, how about show me how be poker gamer?”
Tang did not consider Jack his best buddy, but he did not want him to get fleeced by the local poker aces waiting for suckers, that was his job! Figuring the best thing to do was head off the request at the pass, offered “poker is not an easy skill to learn, how about I show you how to play roulette instead, it’s more of a doggy game.”
Jack, slightly disappointed to be relegated to the doggy table, said, “k.”
Tang said, “I can only give you a few pointers, then you are on your own. I have important games lined up already.”
They walked out of the port airlock, through the entryway, and stowed their suits in the check-lockers, then headed down the tunnels.
Tang checked the map on the wall and saw the casinos were 10 levels down. Nothing to do but walk down to the elevator and jump in. On Luna, the elevators are open tubes filled with constant upwelling air. The UP-elevator tube has a strong airflow, enough to lift standard-plus humans. DOWN elevators have enough flow to let you float down to the next floor, then step out into the hallway. Privacy disks are placed at all levels if you are so inclined to use it and/or are wearing a dress.
Tang jumped into the elevator, and Jack, with some trepidation, joined. They dropped to the tenth lower level, stepped out and walked onto the casino floor. 
The noise and lights of the casino were a shock to Jack after being in the quiet and soothing ship quarters for so long. He had been on the Moon numerous times but never with a skilled gambler like Tang, and he never had the courage to go to the casinos by himself. 
Tang motioned him over to the roulette table and they set up next to each other. Roulette wheels on the moon were slightly different from Earth’s since they needed an upper track to keep the ball from flying off in the low gravity. In all other aspects, it was the same house game as everywhere else. Hopefully, the wheel was not rigged, or if it was, would give the suckers a break to get them hooked into the game.
Tang started a quick lesson. “Ok, Jack, you can put a chip on a number, the zero and double zero or black/red for a 1:1 bet.” There was no reason to go into methods for splitting a number, best to keep it simple for now. “Let’s start with 18, it is a good safe bet.”
Jack just stood there, perplexed. “What is ZeroZero? What mean 18? Where is Red?”
Tang all but hit his head with his palm. Of course, dogs, with their base-4 counting system, couldn’t recognize any number beyond 4, and double zero was not a concept they understood. For them, how could there be nothing, twice?  Betting on red was not a good choice for dogs either.
Dogs can handle numbers larger than 1, as long as no single digit was greater than 4. Thus 1, 11, 12, 13, 14, and similar patterns, but not 18, 25 or 36, and the like.
This would make the betting options limited at best.
Tang spoke up in frustration, “Oh, never mind, just place a chip anywhere and hope the gods of gambling give you luck.”
Jack had no idea what to do, and this was not as fun as getting a brushing and fresh food, but he tried as best he could and placed a chip on the table.
The croupier waved their hand over the table saying, rein ne va plus to close all bets.
The ball spun in the wheel, hit an edge of the number ring, bounced a little and came to rest. The croupier placed the marker on the number and raked in the losing chips.
Jack, looking up, growled a bit at Tang, standing next to him, “why he take me chippy?”
Tang thought it was obvious, but Jack needed an explanation, “You lost. It’s why it’s called gambling.”
Jack thought, this not fun, rather have a bone for me money, at least get to enjoy it.
Tang felt he should try to support his shipmate, “Well, it’s OK. Try another chip.”
Having nothing else to do, Jack placed one of his chips back on the table. He picked a number he knew about, his lucky 4, the biggest paw number he knew. This time, luck was with him and he got a win, and the 18 chips it came with.
Jack yelped, “Me winner? This much better than other one.”
Tang decided the lesson was over, and he only had a short time to hit his tables. He gave Jack one last bit of advice, “Ok, make two piles with the winnings, place bets from only one set, and when done, cash out. That way you won’t lose everything.”
Jack reaching over to place another chip, said, “K, me got this. Winning good, losing bad.”
Tang walked away, sure that Jack would not last long and would be off the table in a short while. Hopefully, he would follow the scheme and not be broken, but it really isn’t Tang’s problem, he has bigger fish to fry.
Tang walked around for a bit, taking in the sights and smells of gambling. He found a table he liked, took out his green eyeshade, and settled down for a long stay.
The server came around and offered free drinks. Tang didn’t drink alcohol, but a virgin banana daiquiri would make his day. He was in heaven, poker, banana-flavored drinks, and no work. It couldn’t get better, until, of course, his pot of chips got bigger.
Tang had to be careful about the time. He didn’t want to miss the ship and still needed a good brushing and meal. Fortunately, Orangutans have an innate sense of time, since they never had clocks in the jungle, and used their internal timekeeping instead.
Tang looked at his tablemates: A human male, around 50 years old, thick glasses, rumpled clothes, a young chimp, a dog, and the dealer. Hmmm, so dogs can play poker, will have to watch this one.
Hands dealt, cards swapped, pots won and lost, just like any casino poker game.
A few hours into the game, Jack came by with a big doggy grin, tongue hanging out. “Hey Tangy, look what me did!”
Tang winched, both at the ‘friendly’ name and breaking the flow of the game. He was down a bit more than he wanted. The dog sitting next to him was a better player than he expected. Not his fault, of course, who can read a dog’s face? They all look the same with their goofy tongue hanging out.
Jack stood next to Tang and waited, dancing around a little on his tiny doggy paws.
Tang sighed and looked over at Jack, “Please, Jack, I’m in the middle of a hand.” 
He was still wearing his backpack, so at least he didn’t lose everything. In what can only be called a slow double take, Tang saw a bucket full of chips hanging out of the pack’s main pocket.
Jack couldn’t refrain from telling his buddy, “Me figure out Zero Zero, and other big numbers too.”
“Hey, you gonna play or talk,” the human spoke up.
Tang looked at Jack, looked back to the dog next to him, and his larger pile of chips, “Deal me out, my friend here is going to treat me to dinner and a spa day.”  Jack’s tail gave away his feelings.
As Tang pushed back the chair, he leaned over to the only other dog at the table and asked him: “Where did you get the card handling rig?  I’d like to get one to share with my buddy here.”
The rig was not attached to the canine, since it would make it too easy to cheat, but stood off on the table in front of its owner. A transparent hose came up from the rig, lying flat on the table and allowing the player to see the cards, but hidden from their neighbors. New cards were dealt and sucked up, and tossed cards spit out the same way, with a touch of an activator. The rig could be configured for multiple card games, although “Go Fish” was a little hard to play with a limited number of available card slots.






  
  Chapter six
Launching from Luna


Games over, brushed and fed and it was back to work, loading cargo. Tang dismissed the stevedores and carried the last two 50kg boxes into the ship’s cargo bay, one in each hand, held high. He locked the boxes into their spots as the cargo door slammed shut, the ship no longer connected to Luna’s air supply. The only thing now is to find out how they were going to get off this lump of dusty regolith. 
It’s not that he didn’t have fun, taking money from the poker rubes at the port, it’s just he was happier in his own space, traveling.
Tang removed his helmet and stowed the rebreather and outside gear as he thought about the ships’ exit path: Kite drift, electric catapult, laser boost, or worst of all, the alarming, fear-inducing, ski jump. Unfortunately, it was not his decision, only Captain Graciela could pick the route, and Tang’s opinion was neither needed nor wanted.
Jack loves the ski jump launch, Tang, not so much.
Tang hated everything about the ski launch, the slow crawl up the side of the mountain, the creaking, turning 90° spin to face down the path, the click of the gravity sled in the tracks, and finally, the slow acceleration in this weak, insipid gravity. He can only think of three possibilities:  
	Too slow and the ship crashes into the arch of the jump.

	or a bit more speed, and it just falls off the end in an inglorious hump.

	Let’s not forget coming off the track and ending up monkey knows where.



Tang would much rather use the sedate spinnaker-kite lift, dragging across the surface with a gentle solar push until the ship breaks the light pull of Luna’s gravity.
He wouldn’t even mind the laser boost or the catapult, but none of the ships he’s been on lately could justify the cost or have the time to wait in the queue for access.
While Tang was ruminating about the options for launch, Jack bounded in, breathless: 
“We going jump, JUMP! 
This just the best! 
Minds me of puppyhood, some fun!”
It was a bit much for Tang, here he is the sophisticated, urbane primate, and his crewmate is bouncing around like a Luna-tainted fool.
Tang figured Jack imagines the breeze as the ship careens down the slope with his head and tongue out the porthole, sniffing the fresh air. He’d like to see him try it on this cold, airless slope, but knows it will never happen. Well, at least he can always dream.
Since the ski slope is faster than just popping out a sail and cheaper than a laser punch, the ski jump seems to happen way too often for him.
Captain Graciela came over the speaker tubes, “let’s get the hook set for the lift.”
Tang walked down to the airlock, donned his rebreather, and secured it to the suit. Stepping out of the ship, he ran up the side and started working on the mast. His job was to disconnect the Franklin spike and screw in the ‘T’ shaped connector. Tang was at least comforted the ‘T’ was Times Roman and not Arial, or worse, Comic Sans. The downfacing arms of the ‘T’ ensure a more secure attachment to the cable grip.
Heading back down the side of the ship, he signaled to the moon tug that the connection was set, as it started to maneuver them under the first pylon. As Tang closed the airlock door, the ship shook, and he felt the cable lock onto the mast’s T- connector. The ship started swinging as they lifted off the surface. Tang put on his fierce monkey face, but inside, his stomach was turning flip flops in time to the motion. He was not pleased, and would not feel right until they were safely back in dark space, away from this grey rock.
Jack started bouncing from side to side, checking out the view from the starboard and port sides compulsively. He couldn’t be happier in anticipation of the ride down the slope.
It took almost an hour to get up the three-thousand-meter mountainside and Tang was getting more and more distressed with each bump and grind at the pylons. Even a fresh banana would not be able to soothe his troubled soul or tummy. Finally reaching the end of the lift, they disconnected from the cable and dropped onto the gravity sled, secured with a click of the clamps.
Another order from the speaker tube, “Deploy the sail!”
Tang and Jack jumped to their stations and spun out the main lines to tighten the sail into the standard triangular dhow configuration. If this was a real planet with a real atmosphere, having the sail extended as they flew down the slope would be counterproductive. On Luna, with Sol at their back, the sail slowly pushed out and forward, no resistance or force on the downward flight would change it.
Tang heard and felt the click of the gravity sled as they turned downslope, his grip on the lines tightened, almost compressing the uncompressible ropes. Jack jumped off his hamster wheel and flew back to the porthole, trying for the best view possible. Another gentle click and they started down the slope, a meter, two, three as the light gravity pull took effect. This was no smooth descent down the 3km slope, but a rocking, rattling trip to build up enough speed to lift off the moon. The gravity sled had brushes on the front in the attempt to move the ubiquitous lunar dust away from the track, but with no air curtain to raise the sled off the track, the constant scraping of the ever-present dust became louder and louder.
The last insult to Tang’s tummy was the lift at the arc of the slope. They had built up almost half a g of force at this juncture, and the sound of the sled’s hooks disconnecting at the bottom arc rang through the hold before the final leap.
Tang knew in his heart they were about to flip over, fly off at a tangent, stop dead, or blow up as they hit the bottom of the run. In spite of these premonitions, it seems none of these things happened as the gravity sled stopped dead at the lip of the slope and ship continued on its way, free from Luna’s weak gravity grip. Only a thin stream of Luna dust followed their trajectory as they exited the jump, appearing as if there was an additional acceleration component from the sled.
Jack, of course, couldn’t contain his joy as he yelped in time to each rock of the ship and its launch. This didn’t help Tang. Did Jack let out another joyous howl as they flew off the jump? Tang would never know, as he was lost in his own fear and dread, numb to the world, and the moon.
The ship, now flying free in the solar stream, settled down, Tang stepped away from his station, smoothed down his fur and turned to Jack. “Must you carry on so? You don’t see me acting up, do you?”
Jack, happy in his place in the world, just panted and trotted off to his quarters.
The ship banked into the solar stream, speeding off to their next port, Niland California, USA, Earth.






  
  Chapter seven
Jose's Taco


Tang stopped reviewing their journey as they approached the jump-off point and started getting ready to pick up an in-coming boost crew.  
The speaker tube barked: “Look sharp!
We have to pick up a BoostCrew before breaking orbit.”
This brought Tang back from his musings. He looked out the porthole and saw another H2LiftShip laboring to break free of Earth’s gravity.
On both sides of the balloon/sail was emblazoned an advertisement to
Eat at Jose’s,
Earths’ best tacos™
Tang saw it, snorted, and said to no one in particular, “That logo is just embarrassing.”
And after a moment, “and virtually impossible to prove!”
This on a ship with a huge logo on its side: 
Drink LunaCola©
You’d be MAD not to™
Like all truckers and carriers, you become known by the ads on your cargo box, thus Jose’s Taco and LunaCola become your handle at the coffee shop or in passing.
Jose’s Taco H2L rockets, ringing the ship’s periphery, sputtered as the deflated balloon, now completely exhausted of its hydrogen fuel, gave up its last gasp. The second stage Hydrazine boosters had long since been expended and were sitting cold and empty on the ship’s hull. Winches were slowly converting the empty balloon to a LightSail configuration. The fabric was stretched into a classic triangular lateen rigging, giving the ship the appearance of a fat, slow-moving dhow trader.
The critical switch from the rocket boosters to LightSail is the bane of all crew members. Not enough lift after launch and the ship could fail to reach a stable orbit, resulting in a catastrophic descent. Even if the crew were successful in an emergency re-configuration of the sail to a descent parachute, a failed launch would taint the crew’s reputation for quite a while. 
A lucky ship would catch some up-welling gravity waves passing through the Earth to push it forward, an unlucky one, no waves at all. Worse yet, a gravity wave which pushes it back and halts all forward momentum.
Every meter the ship rises above Earth’s core lessens gravity’s relentless pull. It might seem insignificant, but even these little gravity reduction bits count. In any case, there was a limit as to how far a ship could rise using hydrogen gas, even with a 2nd stage solid booster. The hydrogen/oxygen rockets, courtesy of the BoostCrew, is required for a final push out of gravity’s death grip and into the solar wind.
Once the sail was taut and ready to go, it was time for the team of boosters to transfer over for their ride back to the Lift Port. 
The jump from ship to ship is timed to use as few resources as possible. The ships pass close enough to allow transit without rocket packs. For some reason, H2LiftShip captains do not like sources of fire around their hydrogen infused sail.
The boost team stopped pumping as the last puff of hydrogen was delivered to the rocket nozzles. The crew master gave two quick barks, and each lift crew member quickly flipped a switch to turn their pumping treadmills and hamster wheels out of pumping to pulley mode. The ship creaked as the ropes slowly wound around the spindles, starting the process of hauling the empty balloon against the mast for the change-over to the solar sail configuration. Their work done, it was time to form up and hitch a ride on the LunaCola.
The crew master barked three times to tell her crew to line up at the cargo bay airlock. The training master did a quick count to make sure all of her charges were in the airlock area and getting their suits ready. Anyone missing the three-bark warning would be sure to be admonished by look, growl, or nip, as needed
Nine pumpers, two chimp grabbers, the lead trainer, and crew master assembled and donned their helmets. Each crew member had a partner who ensured the suits were sealed and the helmets on securely. They opened the valve for the small air bottle which was their only source of sustenance for the short journey to the descending H2L, LunaCola. At the front of the suit, the quick-set valve to switch from ship’s air to bottle air was ready to go, once they stepped into empty space.
The Jose’s Taco ran up the signal flags to indicate their speed and heading to LunaCola as it banked to present its flank to the ship. The trainer and crew master looked over the team and checked to see if all helmets were on and the carabiners connected and locked to the shared lifeline. Another command, sounding nothing more than a series of quick barks, got the crew moving. There was a group whimper from a few of the younger members and the chimps were clearly distressed over the whole process, having done nothing but screw around during the ascent.
As the air started cycling, the seasoned crew took a deep breath and flipped the valve on the suit to close the input and switch to bottled air. A few of the trainees appeared to be frozen in place and had to have their air switched over by the senior members. Whether or not they caught their last breath of ship’s air, is not clear, but they will remember it for the next time, for sure. The chimps did not have the sense to flip the valve, and although it was tempting to let them breathe space for a bit, each of the neighboring crew member reached over and hit the switch. 
The BoostCrew master led the crew out the airlock, gathering them around her like the mother hen she wasn’t. Sealing the lock committed them all to the journey across the empty divide. For those who had never done this, except in simulators, it could be a frightening experience. They stood on the hull, all four paws locked into the retainer straps as the mass of the descending ship approached against a dark, foreboding space. The chimps, having less sense than most, just hung out in space, at either end of the lines, considering their apparent imminent demise.
They all looked at the master as she released her hold on the ropes and pushed off toward their new temporary home. The rest followed her lead and pushed out, except, of course, the chimps, who now decided it was time to grab the straps on the hull. Fortunately, they were a little late, and their little chimpy hands could not get a solid grip, but it did result in them swinging out of formation and turning the conga line into a circle. When the two chimps met, they grabbed each other and hung on for dear life.
The boost crew moved toward LunaCola as it released its cargo net, but without functional end grabbers, things started to get a little dicey. They could see the net, but might not be able to get to it. As they looked over to gauge how far they needed to travel to LunaCola’s airlock, they could see the grappling gun start to move into position. No one wanted to be skewered by a flying piece of kit, even to save the whole team. With any luck, it would just hit a chimp and keep the rest safe. After all, it is their fault this problem came about in the first place.
The two senior crew turned back toward Jose’s Taco and simultaneously opened their air valves to push the team upstream, trying to make up for the chimps’ missteps.
The training master starting taking things into her own paws and unleashed a weighted rope, which she spun over her head. A quick release and the rope snaked toward the net and wrapped around a rung. She pressed a button on her suit, and the line slowly retracted, dragging the whole crew toward the net. As they bounced into the net, the wayward chimps realized where they were, disconnected from their death hug, grabbed the net, and scampered up into the airlock. Since everyone was still tied to these idiots, they all made it into the airlock in one piece.






  
  Chapter eight
The Jump, another view


The H 2L ships, Jose’s Taco and LunaCola, drew close, and when they were about 100 meters apart, the BoostCrew began its jump. The crew lined up along the fuselage, all four paws hooked into restraining straps. They were tied together with short lengths of rope and locking carabiners. It isn’t so much as a jump as a coordinated release, using the forward momentum of the ship to push them up and out.
The Jose’s Taco raised their signal flags, indicating their velocity and path to ensure safe transit of the crew. Tang could see the BoostCrew rising free from the ship and letting their earned momentum carry them forward. The standard protocol was to toss out a cargo net to the crew to reduce the distance they would have to float free. Not that the net is required for experienced teams, but traveling in space with no propulsion system or physical connection could be terrifying. A cargo net is a reassuring safety blanket.
Once a BoostCrew member grabs a crosspiece of the net, the ship’s crew can wind the whole contraption into the airlock. The string of boosters has end-piece simians as grabbers. This is what they are best at and often little else, but it is a critical piece of the equation. Tang used his powerful arms and legs to wind up the spring attached to the cargo net. Carefully calculating the distance, he waited until he could determine the BoostCrews’ immediate trajectory, then released the spring to send the net and tether flying out. The BoostCrew started off looking normal, like a chain of beads, each bump a Booster in a spacesuit. As the crew and net converged, it was apparent that something was not quite right. A standard pick-up has the team spaced evenly out from the center in a smooth half-circle to optimize the chance of grabbing the net, but this group was a wad of spacesuits.
The two ends of the half-circle were stuck together, squirming like a lost child. 
Tang, always the deep thinker, muttered to himself: 
This could not be good for energy conservation or travel. Oh well, better release some tension and see if it will extend the net a little farther. If Captain Graciela has to change her descent angle or speed, there will be hell to pay.
Tang looked over and spoke up, “Hey, Jack, take a look at the BoostCrew...the count looks wrong....”
Jack, not seeing any problems, “Count looks’ K to me.”
No H2LiftShip has been known to purposely leave a BoostCrew drifting because of a bad jump, but they might try to add a charge if they have to maneuver to catch them.
Tang explained, “Can’t you count? There are thirteen, not twelve.”
Jack countered, “let see:
1: 1,2,3,4 
2: 1,2,3,4
3: 1,2,3,4
4: 1...maybe one too many?”
Tang, barely able to keep track of this counting method, “Yes, you base-4 counting moron, 13, not twelve.”
Dogs can’t count past 4 (5 on a good day) At least we simians can handle numbers as large as 20, even 21 at a time. Humans, on the other hand, can often understand 10 numbers at once, on the same good day.
Jack, a little slow on the update, “Me not moron, me trace me blood to famous Austrian-shepherd actor’ rinytin-tin,’ while you are just a poorly evolved humee.”
Tang, adjudicated, “I rest my case. By the way, you are an Australian Shepherd, not Austrian, and Rin Tin was a female German Shepherd from France, born on Earth, to boot!”
Jack, a bit incensed at these facts, “Don’t care. At least me proud me background. Not a humee wanna-to-be! Hey Monkee. Just ‘cause you win cards against light-bulbs not same as humees. Me bet lose over-alls when playing for real.”
Tang responded impatiently, “You’re just jealous because you have no thumbs. I’ll do better in Vegas then you will by peeing on trees.”
Jack sighed, “What you know! Trees need us, without dogs, they not as big and strong. Anyhow, Capt’n taking me to Redwoods, and me be there to make them happy! Next time we come back, me get me special bonus, a tree friend!”
Tang had nothing to say about that, but it did sound a little strange, and probably smelly.
Enough of this idle banter thought Tang, they had a job to do if the BoostCrew were to come aboard in one piece, all breathing, ready for another jump. Jack ran down to the port rigging ramp and attached a ratchet to his control spot for the mainsheet, ready for Captain Graciela’s orders if a quick maneuver was necessary. Tang sat down at his station on the starboard, braced his feet against the wall, and pulled up the tension on his line, getting ready to swing the sail around.
The speaker tube barked Captain Graciela’s orders, and they banked hard to the starboard to slow the ship as the BoostCrew closed in on the net. The usual BoostCrew was 12: 2 simians and ten canines, but who or what was # 13?
Jack, sounding a bit worried, “Maybe no catch net. Why bunch up?”
It was apparent, even to a dog with little forward-facing perspective, the wad of Boosters might not be able to grab the net. The two simian catchers had somehow completely swung around and hugging each other rather than floating free at each end of the chain.
Jack spoke up, “Hope they can grapple-hook net!”
Jack, even though he tried to appear tough, had an obvious soft spot for other canines, or maybe he was just lonely with no others like him on the Ship.
Tang could always use the grappling cannon to reel in the group, but it meant wasting gas and could have an unfortunate side effect of skewering a BoostCrew member or two.
Tang brought his thought out to the world as he unhooked the grappling gun and brought its mouth up, “I can just shoot them a line!”
This did not go well with Jack as he turned away from the viewport and let out a low whine.
Tang waited a moment to see what the BoostCrew was going to do then, “Jack, take your paws away from your eyes. Something’s happening out there.”
The center crew member started a spinning hook, and as it got up to speed, deftly tossed it, tangling the end in the net. The BoostCrew swung around as slack was taken out of the line. In a risky move, two of the crew members opened up their air-lines to slow down their approach. Even with the reverse thrust assist, Tang heard them hit, hard, against the bulkhead. “That has got to hurt!” Jack just let out a sympathy yelp as the sound reverberated around the cargo hold.






  
  Chapter nine
Boost Crew/LunaCola


As the outer airlock door closed, the inner one opened, and the BoostCrew all but fell out of the doorway. They popped their helmet vents and grabbed some ships’ air. Granted, it wasn’t the freshest draught of ships’ breath after circulating for months on end, but bad smelling O 2 is always better than trapped CO2 or the taste of empty space. More than one crewmember was sucking in more air than they should, since blowing out your air supply to use as a free-fall break can have adverse repercussions. It took a while of collective breathing before they began to slowly untangle their transit lines. 
The 13th member removed her helmet and immediately apologized for the timing error and stated, 
“Sorry, this is a training crew...we should have notified you earlier, but we had a hard time getting everyone suited up and ready to go.”
Jack turned from the assembled BoostCrew and addressed the speaker tube connected to the bridge:
“All BoostCrew aboard.”
“We clear, can go, Capt’n.”
Captain Graciela came down to see what was going on: 
“Damm, we almost lost our descent window. You should have signaled your training status before you started.” 
The TrainingCrew Master, looking thoroughly chastened, quickly tried to change the subject.
“But I forgot my manners: Captain, on behalf of our BoostCrew, please accept our crew and allow us our return to Earth. We want to honor you with this small token of our appreciation” as she handed Captain Graciela the expected gift of a small basket of fresh fruit and a gold coin.
Captain Graciela switched her view to the gifts, “Yes...well...My Ship is your Ship....you are welcome aboard.”
And more formally, “My Air is Your Air.”
Looking at Tang and Jack as she moved to the vacuum elevator, “Keep on your toes, no slip-ups, and get this BoostCrew balanced and out of the way. I’ll be back on the con, have a lot to do before we land.” 
The TrainingCrew Master turned, looked at the gibbering simian pair and admonished them,
“You two, where are your ‘monkers’ give your host his gift!” 
The two chimps slowly released their hold on each other and tried to remember the greeting:
“We honor our Simian history. Please accept us and allow us return to our lovely green Earth on very fine Ship. We pleased to present this small token of our appreciation.” 
They reached inside of their suits and pulled out a banana and apple, each carefully wrapped in gold foil. 
Tang mumbled the appropriate reply, “My station is your station, My Air is Your Air. I accept the gift on behalf of all Simians.” 
And under his breath, “And if you touch anything, I’ll wring your Chimpy necks.
Jack, all but started drooling, thinking about his boarding gift. Kibbles? Bones? Piggy Ears? Cheese? The options were endless after months of travel on the ship. The pack leader turned toward Jack and gazed at him with her deep blue eyes. Jack’s nose twitched, he could readily determine she was a beautiful, full-featured female Malamute. She looked at Jack and cocked her ear. Jack looked at her beautiful Malamuty fur and simply melted.
He barely heard her say, “For our sweet, brave canine rescuer, please accept us and allow us to return to Earth. We offer this small token of our appreciation.” 
Jack could smell the sincerity of the response and a few other things which couldn’t be mentioned, but he could readily tell she was intact and happy to see him.
He stammered, 
“Me...me...house is your house, er..ship...
Me air is Your air. Me accept crew and gift.”
The gold-wrapped bone she had presented floated away from his mouth as he tried to both grab the treat and speak the acceptance speech while looking into her pale blue eyes, his stumpy-tail slowly wagging.
He finally caught his breath, and began the flirty banter.
“Me name is Jack.”
“Mine is EllGi.”
Jack kept the conversation going, “Nice name, where it come from?” 
EllGi quietly told Jack, “My Poppy always called me his Little Girl.
Not too little now, I have to say.” 
The flirting picked up speed, more hope than reality. “Sweet. Maybe we meet on shore later?”
EllGi knew she had other commitments and tried to let Jack know, “Well, I am pretty busy training these BoostCrews, but know a great place with Kibble and Cheese burritos in The Center not far from Niland port.”
Jack seeing an opportunity agreed, “Yes, yes, we meet there!”
EllGi smoothly acknowledged the offer, “Good, I’ll send you time and directions.” 
Tang interjected, “Don’t forget your trip to pee on the Redwoods, you won’t want to miss it for a Dogarrito, would you?”
Jack gave him a dirty look and turned away.
The acceptance formalities were over. The simians started gibbering away, hugging each other in fear and relief. Some of the younger BoostCrew canines were trembling and quietly whining, only adding to the chaos and odors in the transit area. Jack couldn’t help but notice the distinct odor of dogarrhea emanating from some of the suits. There may have been a few accidents on the way over. 
Jack stammered a bit as he asked EllGi: “I..me....if you like, me show you me station during descent and show what ship can do.”
EllGi, looking for a way out of this commitment, “Why, yes, it would be nice...but I need to tend to my charges.” 
She paused, “but my pupson is here, and he’ll be glad to visit with you.”
Jack stuttered slightly, “Oh..grumph...’ k...” as his stumpy tail slowly stopped wagging.
Tang sneered, “Now, don’t lock the door on your guest room. We may need to keep an eye on you! Don’t forget to mind your doggers!”
Jack growled to himself, “Stupid ape,’ nough with dogi-wordies!”
Tang stepped up to Jack and whispered “Now don’t get dog-lusional about your chances with EllGi!”
Jack just snorted.
Captain Graciela interjected, “Ok, enough of the chit chat. Prepare for the descent. Bring in the sails before they melt!” 
The crew jumped to the stations.
EllGi, quietly to her son: “Please pay attention, you may learn enough to earn a berth on an H2LiftShip in the future.”
Jack headed to his station with the pup tagging along. Tang, headed out to his work area, glad to get away from the crowd without any monkey attachments.






  
  Chapter ten
Ship’s Crew


Most LiftShips have minimal crews: Captain, First Mate, Runner/animal handler (canine), and Compressor supervisor (Simian). Small crews have a key advantage over others with large complements of staff: when it comes to payment for the trip, fewer crew equals more money, thus the smallest crew size for the job is always best. Regardless of the crew size, they are responsible for on-going maintenance for the ship as well as supervising static and live cargo. 
Additional crew members are taken on during launch to compress the hydrogen gas and fire up the rockets. The temporary Boost Crews are responsible for pumping the hydrogen and managing the rocket engines after the ship has reached the apex of the balloon lift. 
At around 37km above the Earth, using the innate ability of hydrogen, the Boost Crew gets to work, compressing the gas and turning the balloon into a solar sail. The compressor, driven by simians with the help of canines on infinite belt tracks and hamster wheels, feed hydrogen to the rocket nozzles spaced around the rim of the ship. Mix oxygen with the hydrogen, add a little flame and boom-wacka-boom, the H2LiftShip slowly rises to a low, often unstable orbit. In addition, most H2LiftShips use small solid rocket boosters to reach a higher orbit or lift larger loads.
If done correctly, the ship will have enough loft to catch the solar wind. The alternative is a slow, agonizing Hindenburg descent. It has taken years of trial and error to find the best combination of weight, crew, and design in the turn-over phase to ensure successful launches.
The balloon shell is made of a material which is impervious to the extreme pressure differentials of low and ZeroGravity. Nano-fabric, based on spider silk, is the strongest, lightest, cheapest material in common use.
Without the solar sail or a solid rocket boost, the ship would hover at the balance point waiting for a solar flare kick, a wind shift, or a push from a gravity wave as they watch the hydrogen molecules slowly bleed through the fabric. 
Which is not a profitable situation for a cargo ship.
No matter how good the design of a ship is, it is no better than its crew.
As on all ships, wet or dry, the captain has ultimate control of crew and cargo.
Captain Graciela on our H2LiftShip was old school, she was not the “ho, ho, ho, and a bottle of rum” type, but still could squeeze everything out of the sails, and sometimes the crew. She could cut a photon with a twist of the sail to gain every advantage tacking against the sun and just as easily slap one down when braking.
She spends her time overseeing supplies, lining up new cargo, and most importantly, making sure there is someone who will buy the current cargo. Other onerous tasks include balancing the books, handling dock fees, dealing with customs, crew disbursements and morale. Except when blasting through the atmosphere during launch and landing, captains are basically bored. The job sometimes feels to be no more than a glorified accountant instead of the rough and tumble captains we all know and love.
Keeping the crew happy is a double-edged sword. Work, by definition, is not happy, happy fun time, but a too overbearing captain can cause a crew to mutter about mutiny. It is one thing to be set adrift in a small boat to wash ashore on a tropical isle vs. drifting through empty space, washing ashore on a piece of rock in the asteroid belt, if you are lucky. 
In any case, “Mutiny on the LiftShip” would never make a good book title. 
The First Mate oversees navigation and sail handling, especially during the change-over from balloon to sail and sail to parachute. Maintenance and supervision are critical for any ship, no more so than one constantly bombarded with solar and cosmic radiation, meteorites, and human junk of various sizes and velocities. Without the maintenance crew, and the First Mate to supervise, the ship would be taken apart molecule by molecule by the vicissitudes of space. 
The First Mate needs good eyesight, the ability to multi-task with the best of them, and exquisite intelligence. Being an air breather would be handy, but there are ways around that little issue.
Octopuses make great navigators: they are smart, have delicate control using the tip of their limbs and suckers, and have fantastic eyesight. Oh, and eight arms. They can intimidate the crew with a beady stare and those scary limbs. The only drawback is they need a water suit to be comfortable and to be able to breathe while on the bridge.
They are, by nature, solitary control freaks. They don’t have names as do mammals but identify themselves by color and pattern. Fortunately, on ships, they have titles and payments to their accounts clear using whatever name they want to use. 
The First Mate practically glowed when doing what he liked best, reading star charts and plotting courses. Ripples of red and ochre moved up and down his body, as if guiding the ship along its path through the cosmos. The rest of the crew became adapt at reading octopus’ language, although it was always up to interpretation.
Black usually meant strength, gray thinking or contentment, red and purple for action, green friendly, blue, back off, yellow rear or anger.
Mostly the colors were fun to look at since they could use the diaphragms on the speaker tubes for most communication or tap out Morse code on their tanks outside wall. Beware the black and gray checkerboard pattern. Nothing good ever comes from it.
On a side note, be sure to have the Octopus with your team during a mutiny.
The First Mate/Navigator quarters are behind a solid wall with a small transom. Going to work involves crawling or jetting into a glass-enclosed work area. Since there is no metal to rust on the ship, the only downside is the weight of the extra water carried. Meal preparation is minimal since they prefer cold, fresh, wiggling food.
While in their water-shield work area, they can communicate via the ship-wide speaker tubes. The tubes only require a water-proof diaphragm to act as a tympanic membrane. The octopus vibrates a sucker against the membrane to produce sounds and is quite capable of hearing via the same type of vibration.
Outside the tank, an inverse wet-suit keeps the First Mate comfortable. Axostyles run down the arms, for walking, scrabbling, or cartwheeling around the cabin. A backpack contains stacked membranes, much like saltwater gills, absorbing air with every pulse of their siphon. 
Eight strong limbs are ideal for sail handling during critical maneuvers. An octopus, looking much like a spider in a web, can grab lines and ropes, using their suckers and arms for fine or massive movements. Their multiple brains and triplicate hearts give them a leg up on multi-tasking, something every mammal thinks they can do, but can’t. Simultaneously tapping out voice commands, pulling ropes, and navigation is easy for them, not so easy for the rest of us.
There a few downsides of an Octopus crew member: 
If the ship carries any fish-fry on the out-going trip, the First Mate is more than happy to keep them company, although the raw count of fry may go down over a long journey. But it keeps them happy, and a happy First Mate is a good First Mate. 
As a species, they are horrible poker players, their color changes give away their hands. Releasing ink during the weekly card games is one solution to their bad poker bodies. Shielded in a fish tank or wet suit, inky black, with narrow horizontal eye slits looking at the cards and opponents. Now that freaks out some of the crew. Better than bluffing. Intimidation.
The temporary boost crew compress and blend hydrogen with the onboard oxygen tanks, then push the mixture to drive the rockets before the solar sail turn-over. Once they complete the task, they must jump to another ship for a ride back home. A typical BCT crew has a crew master, usually the ranking female canine, a lieutenant, and up to eight runners. It became quickly apparent jumping ship-to-ship works better if some crew members have opposable thumbs. Primates added to the crew help ensure a successful landing after dashing off the rising ship. 
Each team of 10 in the Boost Crew usually have two simian assistants whose only job is to grab the extended capture ropes and netting of the passing ship. The simians move hand over hand over foot up the lines, dragging the rest of the Boost Crew up the cargo net prior to entering the airlock.
The name and organization of the crews are forever changed to BCTS.
The simian crew-members may occasionally try to help on the treadmills during the hydrogen compression step, but just as often they goof off, doing monkey things. 
The compressor crew consists of one or two bipeds who are usually part of the H2LiftShips regular crew: They can pump with both arms and legs, multiplying the speed and power of the compressor. Senior canine Boost crew-members may help the pumpers for a quick speed boost during launch using super-sized Hamster wheels.
PumpC transport the compressed gas to the rocket nozzles. The pipes zig-zag through the undercarriage and are duplicated at more than one section to ensure a balanced flow. Dogs are the best pumpers since they love running, and the compressor adds ever-changing resistance to the treadmills which keep them entertained.
Kibbles, belly rubs and chewies are often at stake during a lift run.
The Rocket Maintenance Crew (RockMC) adjust the gas flow to the rockets, a process which typically requires 2 to 4 team members per ship. Dogs, again, are the best for this task since their 240-degree field of view vs. primates paltry 180 degrees allow them to manipulate multiple controls at the same time. Control systems are, of course, modern bioGel inputs which configure to any paw (or hand) structure. 
Incoming and outgoing ships do a complicated dance, drawing adjacent to one another for the leap, using nautical signal flags to guarantee coordination. Once the hydrogen is expended, and the ship begins the switch to solar sails, the pumper crew don their spacesuits, jumping to an incoming vessel for a lift back to terra firma.
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