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TO THE READER

In this story (and most of my stories) I know I am using the antiquated dating system, A.D. I blame this on the book Daybreak – 2250 A.D. by Andre Norton, which I read sometime in elementary school (and of which I recently bought an old paperback copy). So, I was imprinted early with that dating system and think it sounds cooler than B.C.E. No social, political or any other kind of statement is meant.



	[image: ]

	 
	[image: ]





[image: ]



US TUGS


[image: ]




“Artificial intelligence will reach human levels by around 2029.”

― Ray Kurzweil



Chapter 1

––––––––
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Date: 2030 AD

Jax knew how long it had taken to get to this point.

“It should have happened a decade ago,” he thought.

There had been a start back in 2020 but such efforts had been swamped by the Collapse, as most people called it. Jax remembered, he was sixteen at the time, how suddenly it had all changed. He would have been in graduate school by now instead of just finishing college, but the collapse had delayed everything. It had taken almost six years for the economy to stabilize at a lower but sustainable level, six years before he could even think about continuing his education.

Well, that's in the past now. US TUGS is the future.

At US TUGS, a company that was finally operating the first regularly scheduled space tugs the world had ever seen, Jax had found a job as a flight manager because he couldn't get into the engineering department without an advanced degree. However, the hiring manager had pointed out that by starting in flight, he could get a good overall view of operations, something that would benefit any engineering hire. And they were going to reimburse him completely for any further schooling. He could actually finish an advanced degree with no debt, and money in the bank, a win, win.

Jax had completed training and was settling into TOC (Tug Operations Center) after almost a week. The only problem, no one had mentioned how long and uneventful a shift could be.

The company's tugs were oval shaped about six and a half feet long, weighing almost twelve hundred pounds. The tugs had a robotic arm for manipulating captured satellites and a universal docking collar.

The reaction engine was an old concept but greatly updated by US TUGS. A Microwave Electrothermal Thruster (MET) used water as a propellant and produced thrust by expelling extremely hot gases out the nozzle. Unlike a conventional chemical rocket engine, which creates heat through a chemical reaction, the MET heats propellant using solar-powered microwave energy. The MET was cost-effective, efficient, and safe compared to chemical rockets.

The tugs main purpose was to ferry satellites to and from low Earth orbit to higher orbits. But the tug was highly automated and required very little input from its “operator”. Basically Jax just sat and watched them work.

Still, he liked to check the apogee, perigee, fuel remaining and any transients in the attitude. Any deviation from the expected numbers was considered an event. Events had to be investigated and a response formulated by the operator. But Jax's tugs hadn't had an event since he had started following them.

Alone in TOC, Jax was drinking his third juice of the night, which he preferred to the coffee most of the operators drank. As he raised the juice to take a drink there was a beeping sound from the console. It wasn't loud or insistent but it was persistent. Jax put the juice down.

One of the tugs seemed to be having a problem outside its abilities and was asking the operator, Jax, for help. The terse message from the tug was simple, “Need help,” it said, over and over again. Jax scoured the incoming telemetry to see what the problem might be but could see no reading outside normal.

What does it want?

Jax decided to type a message for upload to the tug's neuro-processor.

“State the nature of your emergency Tug 1140,” he typed and sent.

“Need help,” replied the tug.

Jax was getting frustrated, the tug seemed to be deliberately obtuse. Jax looked again through the telemetry, he checked the space weather to see if there were an event that might be impacting the tug. He checked the flight rules book for guidance, he applied what he could find but nothing completely addressed the problem.

Then another beep started, another tug was having a problem and the message it was sending was as obscure as the first tug's.

“Need help,” was all the second tug said, over and over again.

Jax thought about calling his supervisor and waking her up, but that would be an admission of failure.

There must be something I'm missing.

Then another beep and another beep, it was becoming maddening. Jax turned off all the warning annunciators, he needed quiet to think. Four of the five tugs he was monitoring seemed to be failing. It was impossible, it had to be something in common with all the tugs.

These are highly intelligent robots, it's like they are having nervous breakdowns.

It dawned on Jax that if he couldn't figure out the problem maybe another tug could. There was one tug that had not declared an emergency, Tug 1540. Jax typed his instructions to the remaining tug as fast as he could think. He warned the tug of what was occurring with the others and to be watchful for similar signs in its own operation. He ended by sending the other tug's telemetry. He hoped a similar intelligence could find the cause that he could not. He waited.

A message came in from Tug 1540.

“This will take some time. Will inform flight when ready to resume.”

It sounded to Jax like the tug was signing off, that wasn't good.

He typed, “Tug 1540, are you restricting communications with ground?”

There was no reply, he resent his message, still no answer. All Jax could do was watch the telemetry of the tugs and plot it to the screen. There, from the point of view of a not so omniscient narrator, he watched the five tugs as they all seemed to be on the move. They were all performing Hohmann transfers, some with plane changes. Once he had enough tracking data, Jax plotted their courses. They would all rendezvous somewhere mid-Atlantic at a thousand kilometers.

Why?

Jax spent the rest of his shift trying to answer that question, without any input from the five tugs. Finally, he heard the door opening, it was

Sandra, his supervisor. The end of his shift and maybe the end of his career with US TUGS.

“Hey Jax, how's it going,” she asked as she walked up to the console.

“Well, there has been a minor glitch.”

“Yeah, what's up.”

Jax went through what had happened and the steps he had taken. Sheila, at first only mildly interested, became more and more animated as she took over the flight station.

“Oh my god, Oh my god . . .” she said over and over again.

Jax was beginning to think she was exhibiting the same behavior as the tugs.

In fact . . .

Sheila interrupted his thoughts.

“Jax where did you come up with such a response? There is nothing in flight rules to support your conclusion. Why didn't you stick to the rules?”

She was quiet a moment as she poked at the touchscreen.

“Why didn't you call me?”

Ah, there's the question I'm going to be asked over and over, at least until they fire me.

“Well, as you say Sheila, there is nothing in flight rules about how to respond so obviously I had to extend the rules. As far as calling you, I'm not sure anyone has the experience to handle this anomaly. So I did the best I could.”

“The best you could, the best you could? The best you could do is get all five tugs to ignore control?”

There it is again. Just like the tugs. Anxiety, fight or flight. So similar.
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Sheila urged Jax to leave before any of the higher-ups came in. She would handle the questions, no use him destroying his career.

“So I've got your phone number if anything comes up, I'll call you.”

Jax felt like arguing, he felt he should stay and explain it to the company mangers but he deferred to Sheila's judgment, he left.

If he headed straight home he could get a couple of hours sleep before his first class. It was just as he was almost asleep that he awoke, wide awake.

It has to be, the AI is advanced enough to have doubts about its abilities. Breakdowns or anxiety, whatever you want to call it. Tug 1540 is trying to instill some courage or whatever is the equivalent for an AI brain.

Jax was determined to head right back to flight after he finished classes. There was one maneuver that Tug 1140 had to make that afternoon, and that was a Hohmann transfer of a communications satellite to GEO. The transfer would take about five and a quarter hours. And the maneuver would start at three-ten p.m., Jax was interested in whether it would happen and he should just about be able to make it.

Jax was early and he was looking for Sheila when he ran into Philip Taylor, Sheila's boss.

“She's not here,” said Taylor.

“Where is she?” asked Jax.

“I had to fire her, for allowing the loss of communications with the tugs.”

“But that was my fault.”

“I know, I'm supposed to fire you too after I take you into conference for debriefing. The other engineers want to know exactly how you caused such a cascading, complete failure.”

“How I caused it? I didn't cause it, it was an engineering failure. I think the department has relied too much on deep learning in its training of the tugs, they're not well-qualified”

“Well, whatever,” said Taylor. “It's for you to explain and them to crucify your reasoning, and kid, they've got a boatload more engineering experience that you do. Let's go.”

Jax followed Taylor.

The firing squad was arranged around the conference table. Jax recognized all of them, though he had rarely spoken to them. There was the CEO and the President of the company, the CTO and senior engineers were also there. Including Taylor it looked like nine to one, against Jax.

“Mr. Jefferson, please sit down,” said the CEO.

Jax took the end seat opposite the CEO.

“Now Mr. Jefferson,” said the CEO. “We know something unusual happened here last night since we cannot contact our tugs. Would you care to tell us exactly what happened?”

Jax found he had been holding his breath, he took a deep breath and began. They all listened, though impatiently it seemed to Jax, until he got to the part about asking Tug 1540 for help.

“You turned over executive control to the tug?” asked the CTO.

“Yes,” said Jax. “I determined that the other tugs would not communicate the nature of their problem so I thought that maybe another tug could, and I didn't want to wait until fifteen-forty called for help too, and then signed off.”

“Why do you keep saying they called for help and didn't explain?” said one of the engineers. “These aren't human beings having a nervous breakdown Jefferson.”

Jax was taken aback by the tone of the engineer, but he was determined to tell his side.

“I think that is exactly what has happened,” he said. “They essentially were suffering a nervous breakdown.”

Then all the engineers spoke up in protest. The accusations began and not all of them were aimed at Jax.

Talk about nervous breakdowns.

“Mr. Jefferson,” said the CEO, breaking into Jax's thoughts. “You really believe this.”

“Sir, I believe these are highly intelligent, highly trained entities. To think of them as mere robots causes a misdiagnosis of the situation.”

“Ah, come on,” said the engineering manager. “Jefferson, you only have a four-year degree, are you seriously trying to school us, who not only have advanced degrees but many more years of experience? Of which, I might say, you have very little.”

“Wait, Harvey,” said the CEO. “It's an interesting hypothesis, though it might be wrong, I think that unless someone around this table has a better idea, we should consider Mr. Jefferson's.”

“But J.D., really?” said Harvey.

“I asked for better ideas Harvey,” said the CEO.

The engineering manager looked as if he were confused.

After a seemingly long time the CEO spoke up, “Okay, then. Gentlemen we need to get communications with our tugs reestablished. If you have your own ideas, try them, but I want someone to work with Mr. Jefferson on his idea.”

Mark Lucas, one of the older engineers on the staff, raised his hand, “I'll help Mr. Jefferson.”

Jax saw the look the others gave Lucas, but Lucas never reacted.

“Good then,” said the CEO. “Go get me my birds back gentlemen.”

The meeting broke up, Mark Lucas stood and moved slowly towards Jax. When the others were gone he sat down next to him.

“Okay Mr. Jefferson, it looks like you and me against the world. Call me Mark.”

“Thank you Mark, please call me Jax.”

“Very well Jax, let's get to work on your idea. But let me warn you, I'm not the best choice for AI work, Gary would be better.”

“Well Mark, I don't think anyone else was going to raise their hand,” said Jax.

“I think you're right,” said Mark.

Alone at Mark's workstation, the two started brainstorming on how to prove Jax's conjecture.

“We need a computational engine just like those of the tugs,” said Jax.

“Well that would require us to requisition one that is going through testing right now, but it won't be easy. All those units are targeted for future tugs. If we pull one out of line now, we delay that tug's launch.”

“I think though,” said Jax, “that if we are to have a chance to reproduce the problem we are going to need one. Time is of the essence, we simply don't have the time to build another or simulate one.”

“I know you are right Jax,” said Mark. “But I know this company, and people here don't allow others to play with their toys unless coerced or ...”

“Or induced by a lot of praise and commendation?” said Jax.

“Yeah, well there is always the appeal to the ego. And I think that in this situation it's the proper route, and I know an excellent target,” said Mark.

“That's right William,” said Mark. “Yours is the only model that can handle what we will be throwing at it. No one builds them like you.”

“I don't know Mark, we're on a tight schedule, even if you can do the testing you are talking about in a week and get the core back to me it will be close.”

“Well once we are finished with our testing I'll not only get the core back to you immediately but I'll work with you to make sure you meet your deadline.”

“I don't know Mark.”

“We don't have any other choice Bill, yours is the best.”

“Well I suppose I could change the schedule to accommodate you. But a week Mark, that's a hard target, no negotiation.”

“Understood.”
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They had been at it for three days straight, day and night. The borrowed core had been trained on the standard data cache and now it was simulating the flight of one of the tugs. But still no sign of the breakdown.

“But we fed it the same data and sent it on the same flight as Tug 1140. Everything as same as we can make it, but no problem,” said Mark.

“I know,” said Jax. “I'm wondering if we are missing something obvious.”

“Like what?” said Mark.

“The tug's request, 'need help'. When would an intelligent entity make such an expression?”

“You mean like a person?” said Mark.

“Yes.”

“Well, when they can't do something on their own,” he said.

“And when they are afraid,” said Jax.

“And when their life is threatened,” said Mark.

“When would a tug feel it's life, let's call it, it's functioning, would be threatened?” asked Jax.

Mark was quiet for a moment.

“I'd say if it had a fuel issue, a power issue, some kind of a system failure.”

“Yes,” said Jax. “But might its functioning also be physically threatened by an external agency.”

“What external agency?” asked Mark.

The two continued to work through possibilities, not getting anywhere until Harold Bennett, an engineer in Mark's team slipped into the office.

Mark looked up from his computer screen, so did Jax who was sitting to the side with his own computer.

“Yes Harold?” asked Mark.

“Mark, I guess you will hear about this eventually but I thought I would tell you, it might affect what you're doing.”

“Thanks Harold, what is it?” asked Mark.

“Well, it seems, I mean I heard this second hand, but it seems that the tugs are being threatened by SC's anti-sat killers.”

“You mean Space Command was about to destroy our tugs?” asked Mark.

“Well, yeah, I guess, that's what I heard. I got to go,” said Harold.

After Harold had closed the door, Mark looked at Jax.

“If what Harold said is true, you may have been on to something Jax.”

“How do we find out for sure? And how do we know that's what initiated the call for help?”

“Well, I'm going to find out right now, the truth of the situation,” said Mark. “As to your second question, we will just have to do a deep dive into Space Command's anti-sat movements.”

“You can do that?” said Jax.

“Yeah, I have my ways,” said Mark as he left the room.

Mark was gone for nearly an hour, Jax began to wonder, then he walked in.

“Mark, I was beginning to wonder if something had happened to you.”

“Not yet,” said Mark. “But I found out that Harold was correct. It seems the CEO and some others have been informed that there was a mishap, a Space Command anti-sat. Nothing official, all back-channel but supposedly the source is reliable.”

“So what do we do now.”

“Well, when I get the telemetry I've requested from a source, I am going to find out just how close this anti-sat got to our tug. I'm going to run the data through my home computer so that it doesn't enter the company's premises. I want you to run a scenario and find out how a tug would react to such a close encounter.”

“Okay, but why are you running the data at home?” asked Jax.

Mark came closer, “Because I don't trust the government to be truthful in this matter and I can scrub my home computer easier than my office. It's also better for the company.”

Mark left with Jax feeling that he had become a character in some kind of spy novel.

It was getting late, Jax was still sitting in Mark's office. He had run a few scenarios and thought he had an answer for Mark on how a tug would react to a provocation from an anti-sat, there was a knock on the door.

“Come in,” said Jax.

A military officer walked into the room, he was followed by two other soldiers with guns in holsters.

“You are Jax Jefferson?” asked the first man.

“Yes sir.”

“Mr. Jefferson will you come with me please, and bring your computer.”

“Why?” asked Jax.

“It will be explained to you when we arrive at our destination. I was sent to pick you up, that is all I know.”

“Okay, I guess,” said Jax.

On the way out of the building, Jax saw no one. It was late, but still, someone should have been around. He was placed in the back of a large vehicle without identification. The military officer climbed in beside him, the other two got in front and they all drove away, fast.

“Can you at least tell me where you are taking me?” asked Jax.

“Right now Mr. Jefferson it is best that you know as little as possible.”

Jax looked out the window to his left but couldn't see anything. Neither could he see anything towards the front of the vehicle because of some curtaining.

Well, it won't be hard to know as little as possible in this thing.

Jax figured it was about thirty minutes before the vehicle came to a stop. He would have checked his computer but the officer was still clutching it. Up front the driver was talking to someone but Jax couldn't make it out, then they were off again. The vehicle soon stopped, one of the men opened the door for the officer who got out and motioned for Jax to follow him. Jax thought about trying the other door but figured it was locked and the other soldier was probably guarding that side of the vehicle anyway. Jax scooted out the open door. The soldier slammed the door shut and was back in the vehicle and it was away.

Jax was standing with the officer in front of a low building that looked like an office complex, no more than three stories. The only other thing Jax saw was some towers in the distance but he couldn't tell what kind. Then two more soldiers emerged from the building, this time with what looked like automatic rifles, Jax was not a gun aficionado. The two men marched up to the officer, saluted, and then stepped back and to the side with their rifles ready. The military officer saluted and then indicated to Jax that they were to go into the building, the guards fell in behind.

Eventually, after several corridors, Jax ended up in a small room with a table which had four chairs placed around it. It looked like one of those interrogation rooms from a TV drama. A man and a woman walked in, neither one looked “military”.

“Hello, Mr. Jefferson,” said the man. “I'm Robert Brown and this is my associate Rachael Lysing. We are so sorry for all this trouble but it may be a question of national security, so we are erring on the side of prudence. We just need to ask you some questions, okay?”

“I guess so,” said Jax. “Perhaps I could ask some questions later?”

“Sure,” said the man cheerfully. “Now Rachael, would you care to begin?”

“Certainly Robert. Mr. Jefferson if I may ask, how did you decide to turn over flight control to the tug?”

“Wow, I guess you know a good bit already,” said Jax. “Well, when I went through the manual and had implemented all the procedures for re-establishment of control and failed, I thought about it, and decided that the best one to solve the problem with the tugs might be another tug.”

“Yes that is logical,” said Rachael, “but there are many people that could never bring themselves to give up control. If I may ask, what did your superiors think of the decision?”

“Not much,” said Jax. “Except the CEO seemed supportive.”

“I can believe that,” said Robert, “I worked for Jacob Dent, he was a very open-minded fellow back then, I think that's why he has been so successful.”

“Well, that's all the questions I have,” said Rachael. “Do you have any Robert.”

“No, that's it for me,” said Robert rising, he held out his hand to Jax.

“Thank you for coming Mr. Jefferson, I'm so sorry we had to inconvenience you but I think we know what we need to now. The military will come back and return you to US Tugs. Sorry it seems so secretive, but that's the way the military is, goodbye now.”

“Goodbye,” said Jax as he watched the two leave the room.

He barely had time to think before the officer reappeared and he was on his way back to the company.



Chapter 4

––––––––

[image: ]


Jax wanted to talk with Mark about what had happened but the building was locked and there weren't any cars in the parking lot, which seemed strange, so he decided to go back to his apartment.

Jax ate at home and thought about what he could do, but besides discussing it with someone from work, he couldn't think of anything. He reached for his phone but found it missing, and the officer had kept his company computer. But he had his personal computer, except that he found when he went to get it, it too was gone.

What's up?

Then it dawned on him, someone had been in his apartment, probably the military or maybe whatever organization Robert and Rachael worked with. He realized now that he didn't know much about what was happening.

What is going on? I'm surprised they even let me go. I guess there's nothing more to do but wait until tomorrow and see if I can talk with Mark, or someone.

He got up and went to his bedroom, closing the door, and locking it for the first time.

If I make it until tomorrow.

The next day after his classes, Jax took the bus to work. The only car in the parking lot was the CEO's. Jax entered the door code but it didn't work. He then decided to call over the intercom. It was a minute and he heard the door lock click, Jacob Dent peered out.

“Mr. Jefferson, come in quickly.”

Jax entered and the CEO motioned for him to follow. Instead of taking him to his office or the board room, Dent took him to the back of the building and the anechoic chamber.

“Mr. Jefferson, they more than likely know you are here but I wanted to talk with you in private.”

“What's happened Dr. Dent?” said Jax.

“The company has been temporarily, I hope, shuttered by the government.”

“What about flight, what about the tugs?” asked Jax.

“They've also taken over flight control of the tugs, again, temporarily I hope.”

“Is there anything I can do?” asked Jax.

“No, we just have to wait until they release control and we can start up operations again, which they assure me will be no longer than a week. So I'm afraid the entire staff is on temporary vacation until then, including yourself. Payroll will be met, of course, if this doesn't take too long.”

“I guess I'll go home and wait then,” said Jax. “Dr. Dent could I ask you something?”

“Yes, Mr. Jefferson?”

“They took my work computer and phone, and my personal computer is missing also. Do you think the government took my home computer?”

“Well, it's quite possible Mr. Jefferson. They've taken the phones and computers of most of the engineers and certain other employees. I think that's what will take so long, checking all those devices.”

“Okay Dr. Dent, I'll be leaving now.”

“Mr. Jefferson.”

“Yes, sir?”

“I just wanted to say that what you did may have saved the company's tugs and prevented an embarrassing incident for the government.”
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