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Oh by the way red tape first.
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“Good Morning”  He looked at the expression on her face,  “It’s not a good morning?”  “Mr. Cooper got into a bar brawl last night.”  “You mean he won’t be available to fly this morning?”  “He died an hour ago.”  “Can we find another pilot?”  “It’s not that simple, it’s his ship remember?  We need to wait for probate and that will take forever and it took three months to build the ship besides his first officer was in the same fight and is expected to be in hospital for six months with a broken femur for six months at least.”  “First job is find another certified qualified pilot.”  “I’ll put the word out.”  Heather he thought, yes Heather had some sort of license.  He dropped by her cubical.  “You’re a licensed pilot aren’t you?”  “For very tiny planes and spaceships.”  Oh well he’d cross his fingers. 

Amber clutched her certificate of hours flown to her tightly.  She’d made it, 1,000 hours of first officer, minimum wages and a miserable boss but she’d made it.  He had the nerve to look put out when he’d asked her to sign on for his next flight at minimum wage again and she’d refused.   No way that was going to happen now all she had to do was register her hours and she would have her full license and the world would be her oyster. Well better than minimum wage anyway. 

She queued up at the counter to register her hours and eventually arrived at the desk. The clerk looked at her screen as she entered the numbers.  “Congratulations it looks like you’ve just hit your certification numbers.”  Heather looked up “Really, that calls for a double latte celebration and a slice of chocolate cake, my treat.”  Amber looked doubtful.  “It’s my break time and you wouldn’t do me out of an excuse for a slice of chocolate cake would you?”  Amber allowed herself to be carried off to an elegant cafe that served chocolate cake and the sort of tea that Amber preferred over coffee.  They sat nattering until Amber said “Shouldn’t you be working?”  Heather tried to look innocent “Oh god yes but it’s only arranging an auction for some boring old spaceship.  You could come and look it over then I’d be working still rather than taking a long coffee break.” They walked over to the ramp and entered the cramped ship carrying Amber’s luggage which Heather shoved into one of the six tiny cabins to give them more space.   

“It doesn’t look that old.”  “Try the seats.”  Amber lowered herself into the seat designed for high G loads.  “Comfier than many.”  “Want to be nice to me and put in the first bid?  A ϕ will do fine.  Once the first bid is in the rest will follow.”  “Yeah OK but I won’t hold my breath it’s going to win.”  Heather tapped her phone and touched a button on the arm of her chair.  The spaceship started to accelerate up the ramp.  Amber noticed a seat belt extend over her and snap into place.  

“I hate to mention this but are we going for test drive, a sort of trip round the bay?”  “I was just saving you money.”  “Explain.”  “The auction closed and yours was the wining bid.”  “So?”  “Ramp time is expensive so it was cheaper to take off and avoid excessive ramp charges.  Besides I thought you might be interested in a contract to deliver 85,000 tons of cargo to Dreon5.  It’s good money some ϕ350,000 for the cargo and ϕ85,000 for the two hundred and thirty five passengers.  It’s only a week’s flight away.”  “First I can’t fly without a first officer for a week’s journey.  I need to sleep sometimes.  Second this tiny craft hasn’t room for two hundred and thirty five passengers never mind 85,000 tons of cargo.  Besides the fuel costs would be enormous.” 

“Well I have my commercial pilot’s license but not many hours so I could be your first officer, second the passengers and cargo are already in orbit.  The passengers went up at five am this morning and we’ve been throwing up cargo for the last week between midnight and six am when electricity pricing is at the lowest for the linear induction motors that power the ramp.  Unfortunately it will only put a hundred tons at a time into orbit so we have roughly a thousand container modules waiting for us to connect to them.”  “I should never have let you buy me a coffee.”  “Yes but you’ll get lots of money from it.”  “What about your job?”  “I’m normally in trade development so they won’t mind me visiting a nearby planet.” 

There was a silence as the module left the end of the ramp and shot into orbit.  “Two hundred and thirty five passengers stuck in orbit?  They won’t be happy if I leave them there will they?”  “Good that means you’ll do it.”  “Against my better judgement.  Just how did I manage to buy a spaceship for a ϕ.”  “Easy Mr. Cooper who owned it got into a bar brawl last night and died.  He was single with no known relatives so since the command module was on the ramp the city seized it and auctioned it off to pay the ramp fees.  It’s all quite legal. We needed a proper certified pilot and you turned up.  Needless to say it was panic stations in the office this morning.”  Legal yes, ethical maybe Amber thought to herself. 

She looked at the screen in front of her and saw what looked like a flying saucer.  “That it ahead?”  Heather nodded, “We just need to sync up and lock on.”  She pulled out her scribbled notes “Here it is, enter command prompt then type in sync and lock.”  “You’ve done this before?”  “No but I looked over the shoulders of someone in the training simulator and scribbled a few notes.”  Amber crossed her fingers. 

Minutes later there was a loud clunk as they docked and centrifugal force supplied the artificial gravity.  “Artificial gravity from centrifugal force neat.  Floating around in zero gravity would have been a pain for a week.”  “Now would you like to say a few reassuring words to our passengers, they have four stewardesses and a purser to look after them.” 

“This is your captain speaking.  I apologise for the slight delay this morning but we needed to find replacement pilots as the original crew were unavailable.  However I feel confident that over the next week or so we should be able to make up the time on our trip to Dreon5. If you have questions please address them to your flight attendants and thank you for flying Amber’s Space-line.”  She click off the microphone.  “There that should do it.  Now is there an instruction book or just your scribbled notes on how to get this baby on it’s way?”  Heather’s scribbled notes were confirmed by referencing the instruction book and Amber spent much of the flight reading and rereading the instruction manual and supporting documentation. 

They split the day into two twelve hour shifts well for a week it wasn’t too bad and it was only when they arrived at Dreon5 that Amber thought to ask how they were going to land.  “We sort of release the modules one at a time and their ramp catches them and slows them down.”  “So passenger module first?”  “Dreon5’s ramp is a bit primitive and this will be their first time catching modules so some of the less valuable cargo might be better.  In fact K18, K19 and K20 would be the best they contain an unloader that will unload modules off the ramp quickly although J7 contains more robust cargo so that might be best first.  Otherwise it’s three logs tied together and a pulley with a tractor or two hauling on the cables.”  “So not exactly high tech then?”  Amber keyed in the first module number and sent it on it’s way after calling down to the space station to make sure they knew it was coming. 

Then she made an announcement to the passengers “We have arrived but for your safety I’m going to delay landing you until I’m comfortable that the system is working smoothly which might take a couple of hours. In the meantime I’ve opened up one channel to your Wi-Fi so you should be able to email those waiting for you on the surface. Note there is limited bandwidth so I’d ask you not to try video calls.”

Amber and Heather watched as the first container plunged to the surface.  There was a definite wobble as it got caught, still it landed safely.  Control called up an hour later and said they were ready for the next one.  K18 went more smoothly, 19 and 20 even smoother as the ground crew got into their stride.  Finally they dispatched the passenger module. 

“Right now if you could hold off until 4 pm this afternoon that would be appreciated.”  Amber turned to Heather “Why four o’clock?”  “When the ramp accepts a load it generates a lot of energy which is fed into the grid.  Between four and seven is the highest demand so that’s when they like to accept the cargo modules.  We could descend now if you like, and just let them have remote control on when to release the modules.”  “You have to ask when hopefully they’ll have a few different things to eat than nuke and puke, and I get to soak in a real bath?”  Heather set the controls so that control could bring down the modules under their control and once ground control had given permission they floated down to the surface. 

“The first thing is a bath.  The second is any food that isn’t frozen or dehydrated.”  “But we have a welcoming committee.”  “After my soak in a bath.” 

Dinner was very formal, well as formal as you could be when the guest of honour was dressed more for comfort than formality.  Toasts were offered and the President spoke of this momentous occasion.  Amber wasn’t quite sure what all the fuss was about but she kept quiet until afterwards when she questioned Heather and Dave.  “Why all the fuss? You must have had spaceship travel before?”  “Yes but it was much more expensive.  Using electricity to launch must be expensive?”  “It costs us ϕ.02 per unit when we launch at off peak times but we get paid ϕ.20 per unit when we land at peak times and we recover roughly 50% of the launch energy so we actually make money on a launch and land plus it’s simpler to generate electricity than make chemical fuel for rockets.”  “Then of course once in space it’s steam powered.” mused Amber. 

“Steam powered?  It’s all a big con to get money out of us.  Well I’ve got a ϕ1,000,000 that says you can’t have a steam powered spaceship.  You’ll be saying it runs on rails next.”  Amber looked up in amazement at the blustering young man.  “Not quite rails, but it takes off and lands on maglev or magnetic levitation, the same system as some high speed rail lines.”  “Put your money up over steam propelled spaceships.”  Came the demand.  “I wouldn’t want to take your money.”  “Victor what are you up to?”  “Calling these guys bluff dad.”  Dad shrugged.  Amber was incensed  “I don’t have a ϕ1,000,000 in cash but I could put up the spaceship plus the money from this contract.”  “Done.”  “Is there a physics teacher or physicist around?”  One was found and brought forward.  “Hello Victor, what are you up to now?”  “Getting a spaceship for free.”  Mr. Dobson raised his eyebrows.  “So how do I come in?”  “Debunk the idea that you can propel a spaceship in space with steam.”  “Well it does sound unusual at first glance.”  He turned to Amber “How do you propel a spaceship with steam?”  “Simple, we spray water into the engine, heat it to turn it to steam then speed up the steam with a linear accelerator as it shoots out the back.  Then Newton’s laws mean as it shoots out the back so we propel the ship forward.”  “Ingenious, but why steam?”  “Well we do it near a planet so the steam cools and condenses back into water vapour and is attracted back by gravity.  We could use sand I suppose but then you’d leave space junk lying around in space.”  “Well Victor I’m afraid the young lady is correct she is using steam to propel the spaceship.  Now I’m quite certain you recall Newton’s laws don’t you?” Victor stammered and since it was all done very publicly his father asked Amber’s bank details so he could transfer her the ϕ1,000,000. He clipped his son round the ear.  “You realise that even if you’d won you’d have to pay her to fly the ship and with no other qualified pilots she could have named her price? This is coming out of your allowance by the way.”   

Amber felt the need to escape quietly so invited Heather and Mr. Dobson back to her room to go over what had happened. 

"So what will you do next?"  "Sell up and take early retirement?"  "You're our only certified pilot remember and there are sixteen planets within a week's flight that would love to have a regular service." 

"Yes but it takes a week to fly there, a week back plus a couple of days to load and unload.  Normally a crew work two weeks on then two weeks off.  So we'd end up flying a regular service once every sixteen months not exactly the service level that customers will be queuing up for.  Although I seem to have read somewhere that the engines are actually a cluster of engines?”  “I heard they wanted to keep it simple so they needed to keep the weight down to under a hundred tons so they could land them simply and do any maintenance on the ground.”  “And each group of four engines has it’s own module full of water?”  “Again to keep the weight down.”  “So if we ran four engines at 40% thrust to help reliability we could use it as a drone with twenty cargo modules attached?”  “You mean fly without a pilot?”  “Take off and landing are the difficult bits and they can be handled from the ground.  We could test it sending a return load just before we return?”  Heather looked thoughtful.  “Would we still have enough power to get back?”  “I think so.”  “Let’s do it then.”  “I’d ask Victor’s dad for a test load of cargo.”  “Get him on side you mean?”  “It might help get any approvals you might need for drones from Dreon5.”  Amber sighed “I’d better go downstairs and mingle then.” 

She managed to speak to Mr. Agar and offered free transport for twenty cargo modules back to Pugawa mentioning that they would be sent by drone but she felt confident they’d arrive safely.  Mr. Agar looked surprised but nodded his agreement before setting off to get his minions to load up twenty containers as they become empty. 

She came back and collapsed.   

The next morning Mr. Dobson offered his expertise to double check the calculations which was gratefully received.  Heather was a bit hesitant but when Amber asked why the hesitation said she’d done her theoretical pilot’s training on a simulator and passed her exams but confessed the first practical flying she’d done was with Amber.  “So?”  “If I could do it then someone from Dreon5 could do it as well.  When I have enough hours then I could have them do their hours with me and that would give us a second or even third crew.”  “I wonder how much a cluster of four engines would cost and how soon could we get them?” 

Mr. Agar’s containers were sent off two days later.  Amber and Heather twiddled their thumbs for another three days until all the reloaded cargo containers were in orbit and ready to go.  They talked to the President’s staff and the passengers who had travelled with them and determined that a reliable passenger service four times a year would work well until they could get more spaceships into service.  They were delighted with the idea of cargo drones once a month and thought they might be able to build more containers themselves to standards that would be privately owned thus ensure containers were available for their businesses. 

When they landed at Pugawa they found the first drone had arrived the day before.  It had taken a little longer but they’d managed to land all the containers in the magic on peak hours and business men were lining up to fill them and dispatch them once more. 

Amber was invited to a meeting with Heather, Heather’s boss, Mrs. Walford, his secretary, a representative from the local university and two engineers from a local engineering company. 

“Now we knew theoretically that throwing things up into orbit would reduce the cost and hoped Dr. Hawthorn’s idea of a super heated and accelerated steam engine would work nicely in space but it is nice to have these things confirmed experimentally.”  “You sent live passengers up in an experimental system?”  “We only charged them a tenth of the normal price using chemical rockets.  Dr. Hawthorn did explain the risks to them.”  “Now the real question is where do we go from here?  We thought your idea of shipping cargo by drone was inspired by the way.”  The engineers perked up.  “If we could build sets of four engines do you think we could get the other planets to build ramps so we could ship them cargo?”  Heather’s boss blinked for a moment.  “But where would we find the money to pay for them?”  “How much would a set cost?”  “You’d want four sets per planet so say sixty four sets or two hundred and fifty six engines.”  “You’d need spares of course and enough for a second piloted ship sometime so add in another forty so shall we say three hundred in round figures?”   He drew out a scrap of paper and started doing sums “Yes that should keep us busy for the next two years and it’s steady work and then the learning curve as we build more will cut costs as well so instead of the ϕ9,000 it cost us for one, the whole lot should come in under ϕ1,200,000.  I’d need a firm commitment up front of course.”  “Well from the university’s point of view we’d like to license the technology but see the advantage of having a working system demonstrating how cost effective it would be.  Shall we say a ϕ100 per unit licensing fee?  That offer stands to yourself and would be non-transferable. I assume you will be paying for the units yourself?” 

“I like that idea, a limited company but wholly owned by Ms. Young, definitely the way to go.”  “Or I could just take my loot and retire early.”  The two engineers looked shocked “But who’d buy all those engines?”  Heather’s boss interjected.  “If a conventional company brought in then we’d see profits maximised in the short term.  So high prices and no expansion.  What we’d like to see is growing trade over time between the planets.”  “So the idea of throwing containers into orbit so one of the long distance ships could drop off and pick up cargo and passengers without landing wouldn’t be of interest?” 

You could hear a pin drop.  “You mean by exchanging in orbit they’d save take off and landing?”  Amber smiled sweetly at him.  The first engineer started scribbling again “That opens up the market considerably.  I might even be able to drop the price per unit below ϕ2,000 each since we could spread the overheads more thinly.” 

“Let’s just make sure I have it right.  You want me to invest my money in lots of engines, then live in a cramped control cabin for a year grabbing the odd day off on a planet hand holding trainee pilots rather than go and laze on the beach somewhere or even taking a pilot’s job that offers me two weeks on and two weeks off?”  Heather smiled “Exactly but think of the satisfaction helping inter planet trade, keeping our engineering company in work and you’d be the boss.”  The second engineer turned his spaniel eyes on her. 

“We took a short cut with the command cabin module.  Mr. Cooper wanted small and spartan and he wasn’t open to discussion.  I think he thought he was keeping costs down so that’s what we gave him.  However we used a standard size module to simplify locking on to the main spaceship.  So if we take out the false ceiling that would give you a height of 3 meters, and the partition wall down that would quadruple the floor space. With the extra 900 square meters you could have your own very comfortable captain’s quarters.”  “And since the flights are only a week long you could have fresh flowers on the side.”  Amber’s face lit up and she smiled sweetly at the second engineer.  “So you’re volunteering to come shopping with me to select what would go into the captain’s quarters and deliver fresh flowers personally each time I arrive in port?” Heather’s boss grinned as the second engineer was put on the spot. 

“I’m quite prepared to second Heather to you.”  Amber pulled a face, “Add in Mrs Walford and you have a deal.”  “Mrs. Walford but she hasn’t got a license for anything other than a car.”  “No but she knows how to organise a business and it looks like Amber’s Space-line is going to need organising whilst I’m flying back and forth.”  It was the second engineer's time to grin this time.

“Mrs. Walford we need more pilots so if you could let the planets know any planet that provides four acceptable paper qualified pilots will get a monthly passenger service and any that build their own ramps will get at least a monthly cargo service building up as traffic demand grow.  We’ll arrange their flying time to become fully qualified pilots.”

“Acceptable?”  queried Mrs. Walford “I’ve come across pilots who refuse to take orders from women.  Those would not be acceptable otherwise whatever.”

Amber turned to the engineers “How soon can we expect to see more engines from you?  How often do they need servicing?  How many cargo modules are there available, how soon can we have more?  Passenger modules?”  “I’ll get back to you, or rather Mrs. Walford with the figures.” 

“Anything I’ve forgotten?”  “I think I’d better do some sums.  I know you earnt ϕ350,000 for the cargo and ϕ85,000 for passengers outbound on the first trip but I’ll need to sort out the landing fees, wages for staff and other costs.  I suspect half that amount will be profit, perhaps less if we include training.” 

Amber looked over her six trainees, she’d taken them over the basics and now it was just getting them their 1,000 hours of flight time.  Fifty six hours per week so roughly sixteen flights.  “Now you’ll be working in pairs and eight and a half hour shifts to allow for hand over.  Any problems or questions call me.” 

A year later Mrs. Walford had registered “Amber’s Space-line” as a company.  Fourteen planets had built ramps and were accepting weekly cargo shipments.  The other two were putting in the foundations.  They had rearranged the engine modules to have twenty on the passenger liners which meant they could carry less freight but on the other hand with the number of pilots they now had they could provide a monthly passenger service to most planets.  She’d managed to find a company to make the simple container modules locally and they’d tried their hand at the more complex passenger modules with their sleeping compartments.  The electric companies were more than happy with the boost they got when the modules came into land in the afternoon and taken together they actually made a small profit on each take off and landing pair. 

She was pleased to see Owen was remembering to bring Amber flowers each time she landed and she had hopes there.  They definitely ought to have some time off together.  All in all she was happy the way things had worked out.  She hadn’t liked the look of that Mr. Cooper at all. 
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