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What is this? About the Grantville Gazette 

Written by Grantville Gazette Staff




The Grantville Gazette originated as a by-product of the ongoing and very active discussions which take place concerning the 1632 universe Eric Flint created in the novels 1632, 1633 and 1634: The Galileo Affair (the latter two books co-authored by David Weber and Andrew Dennis, respectively). More books have been written and co-written in this series, including 1634: The Baltic War, 1634: The Bavarian Crisis, 1635: The Cannon Law, 1635: The Dreeson Incident, 1635: The Eastern Front, and 1635: The Saxon Uprising and 1636: The Kremlin Games. The book Time Spike is also set in the Assiti Shards universe. This discussion is centered in three of the conferences in Baen's Bar, the discussion area of Baen Books' web site. The conferences are entitled "1632 Slush," "1632 Slush Comments" and "1632 Tech Manual." They have been in operation for since 2000, during which time nearly two hundred thousand posts have been made by hundreds of participants.

Soon enough, the discussion began generating so-called "fanfic," stories written in the setting by fans of the series. A number of those were good enough to be published professionally. And, indeed, a number of them were—as part of the anthology Ring of Fire, which was published by Baen Books in January, 2004. ( Ring of Fire also includes stories written by established authors such as Eric Flint himself, as well as David Weber, Mercedes Lackey, Dave Freer, K.D. Wentworth and S.L. Viehl.)

The decision to publish the Ring of Fire anthology triggered the writing of still more fanfic, even after submissions to the anthology were closed. Ring of Fire has been selling quite well since it came out, and a second anthology similar to it was published late in 2007. Another, Ring of Fire III, is also in print. It also contains stories written by new writers, as well as professionals. But, in the meantime . . . the fanfic kept getting written, and people kept nudging Eric—well, pestering Eric—to give them feedback on their stories.

Hence . . . the Grantville Gazette. Once he realized how many stories were being written—a number of them of publishable quality—he raised with Jim Baen the idea of producing an online magazine which would pay for fiction and nonfiction articles set in the 1632 universe and would be sold through what at the time was called Baen Books' Webscriptions service. That has since become Baen Ebooks at this url: http://www.baenebooks.com/. Jim was willing to try it, to see what happened.

As it turned out, the first issue of the electronic magazine sold well enough to make continuing the magazine a financially self-sustaining operation. Since then, even more volumes have been electronically published through the Baen Webscriptions and Baen Ebooks sites. As well, Grantville Gazette, Volume One was published in paperback in November of 2004. That has since been followed by hardcover editions of Grantville Gazette, Volumes Two, Three, Four, Five and Six.

Then, two big steps:

First: The magazine had been paying semi-pro rates for the electronic edition, increasing to pro rates upon transition to paper, but one of Eric's goals had long been to increase payments to the authors. Grantville Gazette, Volume Eleven was the first volume to pay the authors professional rates.

Second: There are several different versions of each issue of the Gazette. It is now available through Baen E-books, Amazon and B&N, plus other methods. The on-line version, depending on timing, might still be in ARC status. That's Advanced Reader Copy. Our publications dates are 1 Jan, 1 Mar, 1 May, 1 Jul, 1 Sep and 1 Nov. In between issues, here at http://www.grantvillegazette.com you'll often be reading the electronic version of an ARC, where you can read the issues as we assemble them. You'll see the art and the stories as they are prepared for publication.

How will it work out? Will we be able to continue at this rate? Well, we don't know. That's up to the readers. But we'll be here, continuing the saga, the soap opera, the drama and the comedy just as long as people are willing to read them.

— The Grantville Gazette Staff











The Rolling Library 

Written by Mitch Townsend




[image: The Rolling Library]

June 1636, near Saalfeld

"You know, I think these beasts would make better food than transportation," said Gerhardt Schaeffer. "They are as slow as possible without standing still." The oxen were oblivious or indifferent to the insult. The road had been graded and graveled. It still had some bumps, but not bad ones at their speed. Maybe it would be paved soon.

"I agree," said Johann Semler. "But if we ate them, their work would fall to us, and I doubt you would like that any better."

[image: wagon]"Good point," said Gerhardt. "Patience, I suppose. And we would need four horses for this wagon instead of two oxen. The extra speed would not make much difference with the short distances between stops. Are we still on schedule?"

"I think so. We should be in the next village well before nightfall. That will give us plenty of time to take returns and sign out new borrowings tomorrow morning, and then be on our way. We should be able visit the next village tomorrow afternoon and still reach Saalfeld tomorrow night, then a couple of stops on the way back to Grantville."

"What do we have coming in and going out? I mean, besides the romance novels and the science fiction."

[image: book]"Let's see. Gone With the Wind. An introductory accounting textbook. Goethe and Schiller. They asked for an up-time world atlas, but we have none to lend. We have a few atlases they can look at while we're there. They're getting two copies of the Grantville newspapers, so don't forget to collect for that. They will also be getting the current Grange newsletter and a few back issues. Some things from the Committees of Correspondence; no charge."

"No science books?"

"Just two coming back, an introduction to astronomy and a child's engineering book, The Way Things Work."

"Amazing, isn't it, that there could be such a thing as a child's engineering book? A few years ago, I would have thought Latin for Cattle to be more likely. My brother thought I was crazy for suggesting it, but it has been a bestseller for us."

It was not an unpleasant trip, to Johann's thinking. It was more like July or August, really. It had rained two days ago after they had sheltered for the night, and the roads had dried quickly in the warmth. And Gerhardt wasn't really a bad sort. His complaints seemed to be more making conversation than whining, and a good mood was never long in coming. It was unusual that Gerhardt had asked to be the second driver on the Rolling Library. The Schaeffer brothers certainly had enough business that they didn't need to pass the time looking at the backsides of oxen. Gerhardt and his brother Thomas had been very generous in donating the first books for the Rolling Library. Extra copies for libraries had been part of their standard agreement with the bookbinders. At fifty Grantville dollars a copy for the better-illustrated books, that amounted to, well, a lot of money. At those prices, though, poor farmers were not going to be buying them anyway, so the booksellers were not losing sales. The villagers had pooled their money for the wagon and oxen, and had begun to buy more books, usually cheaper. Romance novels, history, and science fiction were always in demand.

****

This village had prospered, it seemed. The war might have been a hundred years ago, in a faraway country. The children were well clothed, some of the houses had been freshly whitewashed, and there were plenty of cattle and sheep. Johann and Gerhardt were staying with an older couple whose children had married. Johann noticed that the wife had a treadle-powered drum carder for wool, although the spinning wheel was the old-fashioned kind. They owned and displayed two modern hurricane oil lamps and a crystal radio. Supper was lamb stew with potatoes, carrots, and early peas, left simmering for them until they arrived. Potatoes were coming to signify modernity among farmers. Their host couple did not seem the chatty type, and after setting out pallets and bran pillows near the fire, climbed up to the loft. Johann thought this was a little unusual—most people liked hearing the news from other places on their route.

The next morning, people began lining up at the table outside the library wagon. Calling it a line was an exaggeration. There were five children with mothers and fathers and three men by themselves. Usually most of the village would turn up when he drove into town, whether or not they intended to borrow a book.

The headman came up and cleared his throat. "I am deeply sorry, Herr Schaeffer," the headman began, "but I must ask if you can wait while we resolve this unfortunate issue."

"And what issue is that, Herr Fuchs?" asked Gerhardt. It was a sharper tone than Johann had been used to hearing.

"Well, it's about the book, the illustrated one," said the headman. "Rest assured, sir, they will soon have the truth out of them. We've had them taken to Saalfeld to see the magistrate. We will have the book returned and the thieves punished. I hope you will accept my most profound apologies, sir."

****

When the Schaeffer brothers had approached Marietta Fielder with the idea of a Rolling Library, she had approved it with the proviso that the Grantville library would lend only what could be spared. As it turned out, the Grantville library contributed only a small portion of the Rolling Library's books. The point was to make books available to ordinary Germans, so they had to be in the German language. That meant that only down-time translations and copies would be circulated. The prestige of Grantville's library was more important to the program. Now it looked like the library's name was being dragged into a down-time dispute.

"They think a lost book is a hanging matter? That seems a little extreme to me," she said.

"I think so, too," said Gerhardt, "especially since it's a twelve-year-old boy and his father. They were taken to Saalfeld for investigation. It would be better for them if the book had been ruined, since that would have ruled out theft, but they would still be required to pay for it."

"Why can't they just pay for it then?"

"I don't think they could," said Gerhardt. "It was an expensive book, and if the borrower cannot replace it, the village will have to. To make matters worse, there seems to be some bad blood between the family that borrowed the book and the headman. From what I know of Grantville, this was not unusual in your own small towns. The book is one we translated, illustrated, and printed. It is a down-time German version of The Way Things Work that we contributed to the Grantville library. It would be a much smaller matter if it had been a romance novel, but that is one of the most expensive books we sell. Children's books are much harder to make, with all the illustrations, and you must have much shorter print runs. Engravings, etchings, woodcuts, whatever, they all wear out quickly, and most are still hand-colored if not black and white. Anyway, we are not officially involved. Even though we helped start the Rolling Library, we do not own any part of it, so the debt is not owed to us. The villages on the route own the whole thing."

"So where do I fit in?" asked Marietta. "Can't the library just write it off as a loss, tell them all is forgiven, drop the investigation?"

"Perhaps it may come to that, but I would rather avoid it. What happens when the next book is lost? And the one after that? If we cannot be sure of having them returned, we should not lend them. No, I want to avoid setting a bad example. All I need from you is the Grantville library's stamp. I'm donating my personal copy, but it has to look like it came from the Grantville library. I am going to substitute this one for the missing book and claim it was a paperwork error, a clerical mistake, or something like that. It was there all along, as far as anyone will know."

Marietta knew that this book was one of Gerhardt's personal favorites. It was not so much a translation as a re-creation in seventeenth-century German terms. The mammoths and angels in the original had to go; no one down-time knew anything about mammoths, and angels were a religious complication. Instead, Gerhardt had asked the artists to use dragons as heat sources, elephants to push, zebras to pull, griffins for aerial work, and dwarves for skilled labor. Most of the devices had been changed as well, but they still showed the evolution from simple machines to up-time magic. This version, though, showed branches into technologies that had existed long before the Ring of Fire. The television section showed flip-card cartoons, then magic lantern and cyclorama shows from the nineteenth century, movies from cartoon stills, and live action movies. The intermediate steps for inventions were meant to show what could be done now.

"Sure, if that's all it takes. Here, give it to me." She pasted a card pocket inside the back cover, put a sticker on the spine, made up a catalog sticker, and stamped the title page with the Grantville library's name. It always hurt her a little, defacing the beautiful calfskin bindings.

****

Thomas Schaeffer felt guilty about it, but what else could he do? The authorities could not torture the boy or his father under SoTF law, thanks to the up-timers, but German standards of justice still permitted flogging, branding, and hanging for theft. Holding them in prison was bad enough, maybe enough to kill them before the magistrate could do so. Anyway, it was partly his and his brother's fault for asking the library to circulate such a costly book. Maybe they should take the expensive volumes out of circulation, but children needed the picture books. They would need to find a way to make them cheaper and more plentiful. That was a problem for another day.

And so he found himself in the German language children's section, feeling as conspicuous as whore in church, as the up-timers said. As a library donor, he was not likely to be questioned, or so he told himself, and he was probably not being watched as closely as he feared. After four or five trips to the row in the children's section where it was shelved, he slipped a copy of The Way Things Work (as interpreted by down-time Germans, namely himself, his brother, and their associates) under his shirt, wishing they had printed it in something smaller than quarto. He wondered why no one noticed an unusually squarish German walking stiff-legged toward the exit, but somehow they missed it. Thank God he had always found enough work to feed himself, for he would have had a very short career as a thief. The young woman at the front desk recognized him, smiled, and waved.

"Hello, Thomas. How's little Jerry doing?" It was Maria Muellerin, one of Lena's friends.

"Oh, uh, just fine. Teething, you know, but fine." He fervently wished he was anywhere else, that Fraulein Muellerin would develop a very fast-acting case of laryngitis, or that the building would catch fire. The corners of the book were sticking into him.

"He is?" said Maria. "Already? He is growing so fast, he will be a grown man soon!" Thomas was sure his son was a remarkable little fellow, but right now, he had no urge to expound upon the subject.

"Yes, well, then I had better get back before that happens." He somehow managed not to sprint for the exit, and the guard did not even draw his pistol.

The next part was easier. He came back with his own unmarked copy in a satchel. He opened it for inspection and passed inside. He went back to the children's section and left it in the empty space on the shelf. It wasn't exactly stealing now, since he had exchanged an identical volume. Someone would be mystified that there was no card pocket or marking on the spine, but Thomas would leave it as a mystery. Whoever processed it would have to come up with his own explanation. Besides, he would continue making more donations from what they printed, so no one but he was out anything.

The rest was not bad. The wagon was locked in the garage that had been their first print shop. The lease had another year and some months to run, and the Schaeffers had warehouse space nearer to their new shop, so they donated the use of the garage to the library for the time being. It was an important cause, and they could spare it. He counted three studs from the left corner, stood on a box, and felt around for the spare key hanging on its nail. He unlocked the shelf on the side where the children's books were kept, but after thinking a bit, he opened the back of the wagon and placed it in the middle of a stack of newspapers. Newspapers would either be sold, replaced, or put in the archive soon enough, so the book would be discovered. He hoped it would be in time. If not, he would have to think of something else.

****

Little Martin Geldner was inconsolable. The other children cried when their brother and father had been taken away, but Martin was still sobbing the next morning and refused to eat. Five-year-old boys do not stop eating unless everything has been devoured or something is seriously wrong. His mother was too distraught to deal with him, or even to notice it, since she herself could not eat and broke into tears at intervals throughout the day. Her mother, though, saw that something was amiss with her grandson and was determined to search it out.

"What is it, Martin? Do you feel sick?" she asked. His forehead was not warm, and the sniffling was clearly from crying. He shook his head and pulled up the blanket over his head. "Martin, come out of there. Come out, Martin."

"It's all my fault," he wailed. "Here, take it back." He held out a fuzzy yellow ball with something written on it.

"Who is Wilson?" she asked, "and why do you have his ball, Martin?"

"I traded the book for this ball. Not Wilson. Georg Fuchs traded it with me," he said.

With the tennis ball in hand, Martin and his grandmother went to the headman's house to demand the book in exchange for the tennis ball, then get her grandson and son-in-law released. She was not too old to walk to Saalfeld, but too old to rush there. Let that puffed-up Fuchs fellow do the explaining.

****

"Johann, someone in that village is destined to be a great clergyman. It may not have been on the scale of the loaves and fishes, but three books for one is a bit of a miracle." Gerhardt did not know where the third copy had come from, and was not about to reveal his own participation.

[image: village]"That may be," said Johann. "Anyway, I think they can be put to good use. They are starting a subscription among the villages near Ilmenau for their own Rolling Library. Suhl is thinking of starting a public library as well, a stationary one. The gunsmiths there would not like to see any other towns get ahead of them in learning and applying technology."

"Good," said Gerhardt. "I'm glad to see the idea spreading. It should become self-sustaining in time."

"In time," said Johann, "but not just yet. You should not be surprised to see the Schaeffer brothers and their company approached for donations soon. No good deed goes unpunished."

“Hmm. I liked it better when it was 'For whoever has, to him shall be given, and he shall have more abundance: but whoever has not, from him shall be taken away even that he has.' Now that we have something, they have changed it!"

****











Trapped

Written by Kerryn Offord




[image: Trapped banner]

June 1635, North Frisian Islands

Standing on the deck of the USE Navy's dive tender Red Lion, George Watson stared at the cluster of prefabricated cabins that had been his home all summer. He couldn't see Grietje, but after the way they'd parted he wasn't surprised that she hadn't turned up to wave them off.

"You didn't have to end things with Grietje. You could have married her," Matt Tisdel said from beside him.

George had thought about it, but in the end he'd chosen to end things. "She deserves someone closer to her own age, not an old geezer like me."

"Being old enough to be her grandfather didn't stop you sleeping with her."

She'd been available. She'd been willing. And George had been desperate for some way of escaping his nightmares. Of course he'd slept with her, and continued to sleep with her over the summer. "I didn't realize just how young and inexperienced she was."

"So you've given her some money and left her to get on with her life?"

"Yeah!"

"And what did she have to say about that?" Matt asked.

George sighed. "She didn't say a word." Maybe if she'd yelled at him he wouldn't feel so guilty, but the way she'd just accepted him leaving like that didn't sit well.

****

The smell of napalm and burning was everywhere. The medic held out the whimpering baby for George to take. He didn't want to take the child, but the medic was insistent. The moment he touched the baby it started to scream. His heart raced as he felt the sticky burnt flesh and the smell of it flooded his senses. Then, in front of his eyes, the baby's face morphed into Grietje before turning into a long drowned corpse. He screamed as he tried to get the body as far away from him as possible . . .

Thud!

George looked up, stunned by the fall from his hammock. Sweat was dripping from his body. His heart was racing and his breathing was rapid. He lay on the floor listening, hoping that he hadn't woken Matt.

"You all right, George?" Matt asked.

No such luck. "Yeah, I just fell out of my hammock."

"You were having a nightmare. I thought you said you'd got over them?"

"Obviously I was wrong," George muttered. The old nightmare from Vietnam had started again after he rescued a young child and her father from the water in Arendal. Then, in Husum, he got involved with Grietje, and he'd been sleeping in her arms without any nightmares for weeks. But now, the very first night away from her, and the nightmare had returned, with a new twist.

Travemünde, a few days later

Sleep-deprived, George staggered into the main office of the boatyard he co-owned with Ernst Köppe. He gave Anna, Ernst's wife, a vague greeting as he headed for the kitchen to make some coffee. In his current state he needed a caffeine hit.

Anna followed him into the kitchen. "Are you all right, George?"

"I didn't sleep well on the way back."

"Okay. Did you have a good time on the islands?"

George thought about Husum, the island of Strand, and the devastation he'd seen. That wasn't what Anna wanted to hear. "It was okay."

"Good, good. Ernst's got some good news for you. He's in the main workshop."

"Thanks."

****

George entered the boatyard's main workshop with a steaming mug of coffee in each hand and went looking for his partner. He found him supervising work on the Fair Value, a boat George had designed with Ernst's help, using various plans from his collection of boating magazines, as a replacement for the Outlaw he'd lost. She was a bit longer than the Outlaw's thirty-three feet, but she was a lot slower. Her hot-bulb engine gave her an estimated top speed in calm water of a bit over eight knots, and a range of just over three hundred miles. She was no speed machine, but she wasn't supposed to be. She was George's dream gin palace.

"Coffee, Ernst," he offered as he stepped up beside his partner.

"Thanks." Ernst took the mug of coffee. "So you're back at last. Did you enjoy your summer vacation?"

[image: boat]"It was okay. What are you doing with the Fair Value?"

"Checking her out for her delivery voyage."

"Delivery voyage?" That couldn't be right. The Fair Value was his boat, and he hadn't authorized her sale.

Ernst sipped his coffee. "We sold her."

"You've done what?" George roared at his partner. "The moment I turn my back you sell my boat."

Unmoved by George bellowing in his face, Ernst took another sip of coffee before answering. "It wasn't the moment you turned your back. You were gone two months before someone asked if she was for sale."

"Oh, two months. That makes all the difference. Ernst, she's my boat. I designed her, I supervised her construction, and I paid for her."

"Yep, and someone else is willing to pay three times what she cost you. And, as I assume you'll want to build a new boat using the fancy water-jet Derek Modi has designed, I thought you'd be happy for me to get the best price I could for her."

That brought George up short. "Derek's finished design work on the water-jet?"

Ernst took another sip of coffee and nodded.

George stared at the Fair Value. She was a good boat, but the hot-bulb engine wasn't very powerful. "Three times what she cost me?" he asked.

Ernst nodded.

"Do you have the money?"

"We've banked half, and get the other half on delivery."

That meant there was money in the bank to start work on a new boat. "Okay. You're forgiven. This time."

"That's good, because someone has to deliver her and train the new owner's crew."

It was difficult to miss the pointed look Ernst was directing his way. George pointed to himself. "Me?"

"You," Ernst agreed. "You're perfect for the job. You know more about the hot-bulb engines than anyone else in the shop, and nobody knows the Fair Value like you do."

George had to concede that point. He'd just said as much. "Who do I have to deliver her to?"

"Lord Holger Rosenkrantz of Glimminge, Lensmand of Hammershus Len."

"Lensmand of Hammershus Len? That sounds like something out of the Lensman series."

"Lensman series?" Ernst shook his head. "Never mind your silly up-time references. Lord Rosenkrantz is the—well, governor is probably the closest American term—of the island of Bornholm."

"Bornholm?" George thought about the map on the office wall. "That must be three hundred miles away."

"Two hundred fifty," Ernst said. "But you won't be lonely on the trip over. Derek's got someone who wants a ride."

"It better not be a dame." He'd run off with the dive team to escape the attentions of women who had eyes only for his money.

"Nope. It's Peder Halvorson, from Arendal. He and Derek are trying to sell Lord Rosenkrantz a steam ship."

"The guy's just bought the Fair Value. What makes them think he'd want a steamship as well?"

Ernst shrugged. "I'm sure they have their reasons for targeting him."

"You mean he's a rich prick with more money than sense?"

****

Grietje's skeletal hands grabbed George and started to shake him. . . .

"George, are you all right? You're having a nightmare."

George woke with a start. His breathing was labored and his heart was racing, but he was safe. The hands holding him belonged to Matt, who rented a room in George's house. "Yeah, right. A bad dream. I'll be okay now, Matt."

George couldn't make out more than the shape of Matt's face, but he knew it was going to show concern, just like it had the last time Matt had woken him from a nightmare.

"You need to talk to someone about your nightmares, George," Matt said before leaving the room.

George stared into the darkness. He had talked about his nightmares to someone, and that had helped. But that had been back in Husum. Telling Matt would just raise another can of worms he didn't want to think about.

July, Bornholm

George's cottage on Bornholm was located a short walk from the new anchorage being built in the shadow of the Hammershus castle. The Hammershus was a proper medieval castle, with few of the modern improvements that made the Schlösser of the nobility back in the USE nearly comfortable, which was one reason why George had chosen not to stay there. The cottage he was staying in was new to Bornholm, where stone was still the most common building material. It was one of a small group of the new cedar-clad prefab timber cottages being produced in Arendal that someone had had built overlooking the new boat harbor just north of the Hammershus. They'd had three of them at the dive team's base in Husum, and George had welcomed the modern conveniences that were standard features in the structures—not the least of which was head room.

The day had all the signs of being yet another bright and sunny summer's day, and he started it as he had started every day since he arrived in Bornholm, with a swim in the sea. It helped that it was virtually right outside the front door, but George was sure he'd have kept up his regime of daily swims even if he'd had to swim in the Hammersø, a lake a couple of hundred yards inland.

[image: lake]He walked down to the shore, dropped his towel, and walked naked into the water, pulling on his swim goggles as he waded in. Then he dived in and started swimming. The water was comfortable for swimming, and not just in comparison with what he'd been swimming in at Husum. He'd measured it with a thermometer the first day and it had been over sixty-two degrees.

Thirty minutes later he finished his swim and headed toward land. When it got too shallow to swim in he stood up, and discovered he had attracted an audience. Well, in so far as a girl barely in her teens constituted an audience. "Can I help you?" he asked, backpedaling into water deep enough for modesty.

"You George Watson?" the girl asked.

"Yes."

"Those things you're wearing help you see under water?"

"Yes. Look kid, where is this going? It's a bit too chilly to stand here chatting and I'd like to get out."

"Nobody's stopping you getting out."

It was clear to George that the girl wasn't going to leave, or at least turn her back, so the only thing to do was make a dash for his towel. He stormed through the water and up onto the beach to his towel, which he wrapped around his waist. With his modesty restored he turned back to the girl, who seemed to think the whole thing was a big joke. "You wanted to talk to me?"

Suddenly the smile disappeared and she was all business. "Viktor wants to know if you'd be willing to look for some guns that got lost overboard at the end of yesterday's shoot."

The word shoot had several possible meanings, but George was aware that someone had been shooting a movie up at the Hammershus. "You're with the movie crowd?"

The girl shook her head. "No, I'm with Viktor. He supplied the guns."

"And someone has lost some of them into the sea, and your Viktor would like me to look for them?

The girl nodded.

"Why me?" George asked. "Surely there are plenty of locals who'd be willing to look for them?"

"They tried, and failed."

"So what makes you think I'd have any more success?" George asked.

"You know how to swim, and you have those things that help you see underwater."

George was prepared to concede that unlike a lot of down-timers, he knew how to swim, and he guessed his goggles, or the face mask he had in one of his bags, would make searching underwater easier. "Okay, so say I'm interested in looking for your guns. What's in it for me?"

"Well, everyone knows you don't need the money, so Johann suggested you might be interested in shooting off a submachine gun. Viktor's prepared to let you fire off a magazine for each submachine gun you recover."

"Submachine gun?" He stared hard at the girl, not sure he'd heard her correctly. "You mean that gunfire I could hear wasn't special effects but actual guns firing on fully auto?"

"It was real guns."

George's eyes lit up. He'd always enjoyed shooting, and especially automatics. "You've got a deal."

The next morning

Today, solely because he was likely to be swimming around the sea floor and not because of how the girl the previous day had embarrassed him, George was wearing shorts. He finished smearing a thick layer of lanolin over his body while one of Viktor's employees rowed him out to the general area where the guns had been lost. Barely a stone's throw from shore Johann Hering stopped rowing and lowered an anchor. George watched the rope slip seemingly endlessly through his hands. "Just how deep is it out here?"

"About sixty feet," Johann said.

George had free dived down to sixty feet twice in recent memory, and he knew that with fins he could get down that far, but he also knew it was cold down there. "Now I know why nobody could find your guns." He tried to see into the water, but the sun on the surface made it difficult. He pulled on his facemask and stuck his head into the water and looked down. Even though he couldn't see the bottom, the water was clear enough that he didn't think he'd have to go right down to the bottom to conduct a search. That made the whole exercise a lot easier. "Right. Whereabouts did they lose the guns?" he asked as he buckled on a weighted belt.

"Somewhere between here and that outcrop," Johann said.

George took in the landmark Johann was pointing to and pulled a thermometer and line from his dive bag. He lowered it down to the bottom and waited a few minutes for the temperature to stabilize before pulling it up. He looked at it and winced. It read just over forty-seven degrees. He was going to have to be careful if he wasn't to get hypothermia. He got the pot of lanolin out of his dive bag again and smeared a little more over his body.

"That stuff supposed to keep you warm?" Johann asked.

"It forms a protective layer that helps to keep me warm."

"Is that something you learned from the dive team?"

"Yeah. They use it when they use the shallow water apparatus."

Happy that he'd adequately covered his body with lanolin, George swapped the pot of lanolin for his swim fins and gloves before rolling backward into the water. Then he started to swim a search pattern, swimming from the boat to the shore and back again.

When he returned to the boat, he grabbed hold of it and pulled himself aboard.

"You are giving up already?" Johann asked.

George grabbed the watch-cap and woolen blanket he'd brought along and donned the cap. "It's effing cold down there," he said while he wrapped the blanket around himself. "Have a look in my dive bag. There should be a paper bag of peanuts. I'm going to take a break to get warm again before I go back in."

Johann found the bag and passed it to George, who grabbed a handful and started chewing on them. "Do you want some?" he asked, offering Johann the bag.

Johann looked dubiously at the peanuts and shook his head.

George shook the bag enticingly. "They're good for you, and they taste good."

"Now I know you're lying," Johann said. "Nothing good for you tastes good."

"It's your loss," George said as he finished one handful of peanuts and grabbed another. "Could you pass me the water bottle?"

George alternated peanuts and mouthfuls from the up-time sipper bottle for a few minutes while he warmed up before returning to swim another leg of the search.

****

Two legs with time on the boat to warm-up between them later, he was free diving at about twenty feet when he thought he saw something moving about twenty feet below him. As he went deeper he realized the movement was fish and other marine life feeding on something. It was only when he was virtually within touching distance that he realized they were feeding on a human body. The dead man was wearing a cuirass, and he must have sunk like a stone when he fell in. Bile rose in George's throat and he kicked furiously for the surface. He barely broke the surface before he was sick.

George stayed where he was, slowly kicking his legs to keep his head above water while he recovered from what he'd seen. Meanwhile Johann rowed over to him.

"What's wrong?"

George grabbed hold of the boat and glared at Johann. "There's a dead man down there. A dead man who's probably only been down there since yesterday."

"But surely Katharina . . ." Johann paused mid-sentence. "No, maybe not. Sorry you weren't warned. Can you get a line around the body so I can pull it up? The family will want to give Claus a proper burial."

"Katharina being the girl I talked to yesterday?" George asked as he held out a hand for the line Johann offered him. "Why wouldn't she have warned me that he was down there?"

"Probably because Claus wasn't carrying one of Viktor's guns."

"He's not carrying one of her father's guns, so he doesn't count? That's a bit callous."

"Viktor's not her father, and Claus' fall did cause the man carrying the submachine guns to drop them."

It sounded awfully callous to George, but it wasn't really his problem. What was his problem was getting down to the body nearly sixty feet below. "Drop the anchor here and I'll follow the rope down."

"Anchor's on the bottom," Johann called a few minutes later.

George looped the end of the line Johann had given him around his arm, breathed deeply a few times, and then ducked under the water and pulled his way down the anchor rope to the bottom.

On the sea floor George wrapped the line around the body and tugged on it to let Johann know it was ready to go up. As the body rose George checked the sea floor around it. He collected a musket and haversack, which he slung over a shoulder. With his lungs starting to burst he had one final look around for the missing submachine guns, and saw something a little deeper down. He couldn't stay down any longer, and struck out for the surface.

He broke the surface by the boat and immediately latched onto it, gasping for breath. "Can you take these?" he called to Johann.

"Just a minute. I have to get Claus aboard."

The boat tipped to one side, then rolled back, and Johann's face appeared above George. "What do you have?"

"A musket and haversack."

Johann relieved George of his booty. "Did you see any of our guns?"

"Maybe. Look, I'm losing too much bottom time diving down. I want you to raise the anchor, and I'll use it to take me down fast."

Johann looked down at George for a few moments and then shrugged. "Sure, if that's what you want to do."

It wasn't, but it was a variation on a trick to increase bottom time that he'd tried while he was with the dive team in Husum. "I want to do it."

A few minutes later Johann had the anchor up. "Have you got a good hold of it?"

"Yes."

"Tell me when you want me to let go."

"Count of three," George said. He breathed in deeply and exhaled to Johann's count. On three he held his breath and Johann released his hold on the anchor rope. George went down fast. On the sea floor he swam down to the thing he'd seen. It was another body, but this one had been down here for a long time. The shape that had caught his attention turned out to be a sword. There was a necklace around the skeleton's neck. George removed that and shoved it into a pocket. A piece of sackcloth under the skeleton looked promising and he tried to pull it free, but it tore, revealing metal plates and candlesticks. It looked interesting, but it was time to surface.

He broke the surface and latched onto the rowboat as he gasped for breath. "I've found another body, but it's an old one."

"No sign of our guns?" Johann asked. "They should be close to Claus' body."

"Not yet." George carefully removed the necklace from his pocket and held it out for Johann to see. "There's some interesting stuff down there. Get the capture bag out of my dive gear and I'll go down again."

Johann accepted the necklace and examined it. "Pretty, but we're supposed to be looking for Viktor's guns."

"Yeah, I remember, and if I don't find them, I don't get to rock-and-roll with a submachine gun. Still, this stuff looks valuable."

Johann shook his head gently as he put the necklace into a bucket. "You don't need the money."

"Maybe not, but there's the excitement of finding the stuff."

"I'd prefer that you got your excitement finding Viktor's guns." Johann passed George the netting capture bag and asked, "You ready to go down again?"

"Count of three," George said as he prepared himself to go down again.

On the bottom George grabbed some items from the sack he'd found and put them into the capture bag before he hooked it to the anchor and swam to the surface.

Johann held out an arm. "Come on, it's time you had a rest."

"No, there's more stuff down there," George protested.

"You're looking awfully grey, George. Get out now while you still can. We can always come back later. It'll all still be there. Now take my arm."

Resentfully, George ignored the offered hand and tried to haul himself aboard the boat. But he couldn't. There was no strength in his arms.

Johann reached over for George's weight belt and hauled him into the boat. George landed face down on the dead body. He pushed himself off the body and rolled over to watch as Johann brought up the anchor and capture bag. Johann smiled at him when he dropped a marker buoy into the water. "See, I've marked the spot. Now let's get you back to shore."

****

They arrived back on shore to a welcoming committee. "Have you found my submachine guns?" a heavyset man asked.

"You'll be Viktor?" George asked as he pulled the blanket he'd had in the boat tighter around his still shivering body. Not that there could be too much doubt, given the way his arm was casually draped around Katharina.

"Yes."

"Sorry, I haven't found your guns, but I think we're looking in the right place."

"Then why did you stop looking?"

"Because of him," George said, pointing to the body in the bottom of the boat.

Viktor looked down at the body. "His family will be happy," he said as he gestured for the man with him to help Johann lift the body out of the boat. "So now you have delivered Claus, I expect you'll be going straight back out?"

"No." George shook his head. "I need a break. Diving like this is hard work."

"And he wants to have a look at this stuff," Johann said as he lowered the catch bag onto dry land.

Immediately a young woman pounced onto the bag. "What have you found?" she asked as she opened it and lifted out a large plate. "I think it's silver," she said as she slowly examined every detail. She passed it on to Viktor and pulled out the next item. She examined the gilded silver chalice briefly before saying, "Someone must have robbed a church."

"What makes you say that?" George asked.

The woman pointed to an inscription engraved on the chalice. "That says it was given to All Saints Church, and asks that they pray for the giver's soul."

George looked at his booty and sighed. "Is All Saints a church on Bornholm?"

"Yes, in Nyker," she said.

"Then I guess I better see about giving it back," George said. He looked around the assembled faces. Katharina looked a little outraged, but the others gave him slight nods of agreement.

"I'll find out who you need to talk to," the woman said. "Katharina, you want to come along?"

"She's still young and angry," Viktor said to fill the silence as Katharina and the young woman disappeared up the hill.

George didn't ask what she was angry about. He just nodded. "There's some more loot and some personal stuff still down with the body."

"And you want to bring it up," Viktor said. "Okay. And then you dive for my guns."

"But only after I've had a rest, and something to eat," George said as he dug his lunchbox and thermos out of his dive bag. He was going to find a quiet corner in a sun trap and get warm before he went out again.

A few days later

The smell of sulfur hit George as he raised his glass to sip the wine. He'd cleaned up as best he could after shooting off six magazines through one of Viktor's submachine guns, but his hands still reeked of sulfur. He just hoped nobody at this party objected to the smell. This evening he'd been invited into the castle proper, and not as a mere employee, but as a Guest, with a capital "G." It had taken another three days to locate and bring up Viktor's guns. He could maybe have done it sooner, but he'd made a few extra dives to make sure he got everything, including—at Viktor's suggestion—the skeleton of the second body. Laid out on a table were the items he'd recovered, all nicely cleaned, with the assistance of modern science, an aluminum camp plate, and baking soda. There were three plates, the chalice, a couple of goblets, some spoons, and a pair of candlesticks. On a separate table was the stuff he'd recovered from the dead man. Lord Rosenkrantz, having taken possession of the church silver, had graciously allowed George and Johann to keep all of the dead man's stuff. They, in turn, had agreed to split their booty seventy-thirty, and as he hadn't been interested in keeping any of it, he'd accepted Viktor's offer to dispose of it.

He'd never been one for religion, and the fuss the parish priest insisted on making about the recovery of his church's long lost treasures made George uncomfortable. Eventually he escaped the priest to investigate the model of a ship that had intrigued him from the moment he entered the room. On first glance it could have been mistaken for a sailing ship, but closer examination revealed side-wheels and a smokestack.

"Is this the ship you're trying to sell to Lord Rosenkrantz?" George asked Peder Halvorson.

"Have sold to Lord Rosenkrantz," Peder corrected, "and I have to thank you for making my job easier."

"How did I do that?"

"You found the lost treasures from All Saints Church."

"How does that help you?"

Peder looked around the room to check nobody could overhear. "It is rumored that the island was ready to rise in revolt against Lord Rosenkrantz, but then the Swedes invaded. Of course the islanders rallied to fight the invaders, and Lord Rosenkrantz gained a lot of respect for his leadership. Add the return of the lost treasures, and Lord Rosenkrantz' position is secure for many more years."

George had been listening, but he was still none the wiser. "How does that help you?"

"With the church now firmly on his side, the threat of rebellion is now almost nonexistent. And that leaves Lord Rosenkrantz with more money to spend on other things, like my paddle-steamer."

"So, when do you start building her?"

"We'll start work on her as soon as I get back to Arendal."

****

The next morning George felt absolutely lousy as he climbed the rope ladder onto the ship that was to take him, Peder, Viktor and his people, and the remains of the film crowd back to the mainland. He'd had a night of almost no sleep. He'd gone to bed late, after eating all the wrong foods and consuming insufficient alcohol at the end of shoot party, and what sleep he'd had had been broken by dreams involving the sea and being eaten by fish.

His mood wasn't helped by the ship's captain wanting an early departure, and as there was no need to wait for the tide, that meant getting aboard at first light. George took his bags and found a quiet spot on the deck and curled up to sleep.

Some time later he woke up in a panic. He thrashed about a bit until he realized where he was, and that the hand on his shoulder belonged to a living person.

"You all right, George?" Johann Hering asked, his hand still on George's shoulder. "You were having a bad dream."

George wiped a linen shirtsleeve across his forehead. "Nightmare," he corrected. "Thanks for waking me."

"Was it anything to do with finding Claus?"

George nodded. The partially eaten Claus had featured in his dreams. He'd had bad dreams for years after Vietnam, and they'd come back with a vengeance since Arendal. Helping with body recovery at Husum, where not all of the dead had been reduced to skeletons, probably hadn't been a smart move, but just as the dreams had turned to nightmares Grietje had entered his life. Things had improved while he was with Grietje, but then he'd left Husum without her, and things had been going downhill ever since.

"You want to talk about it?"

George thought about it. One advantage of Johann over Matt was that he didn't expect to see Johann again. "Back up-time I got caught up in a war in a place called Vietnam." He eyes glazed over as he remembered that time, and he began to talk.

"The nightmares started after one particular battle. The air force had napalmed a friendly village." He paused to see if Johann understood.

"Like you Americans used against the Wartburg?"

"Yeah, that kind of stuff. Anyway, a medic passed me a baby who'd been splattered by burning napalm." He stared at Johann. "Have you ever smelt burned flesh?" He didn't wait for a response, but kept talking. "Anyway, there was the smell. The kid's flesh was coming away in my hands, and it was screaming. That's stayed with me all this time. Over thirty years."

"You've had nightmares for thirty years?"

"No. After the first few years they dropped off, until I'd almost completely forgotten, and then, this summer I visited Arendal with the dive team and some grateful mother tried to thank me for saving her husband and kid's life. The kid started screaming." George shook his head gently. "That brought it all back in a rush.

"Then we went to Husum, and the dive team started pulling up the dead."

"That can't have helped."

"It didn't," George agreed. "I would have thought that after nearly six months they'd only be recovering skeletons, but some of them looked almost human. If it hadn't been for . . ."

"Grietje?" Johann suggested.

"Yeah. How did you know?" Even as he asked, George had a fair inkling of how Johann might have heard that name.

"You called out the name."

He'd been afraid of that. "Anyway, Grietje entered my life, and kept the nightmares at bay."

"So what happened to Grietje?"

"Nothing. As far as I know she's still working in the new flour mill in Husum."

"Why'd you let her go? Is she already married or something?"

"She's just a kid. I'm old enough to be her grandfather. The only reason she had anything to do with me was because her sister got too ill to work and she had to look after her and buy medicine."

"So she was desperate. George, look at Katharina. She'd run away from home and was so desperate she turned to prostitution to survive, but she was lucky enough to have Viktor as her first client, and they've been together since."

"She's just his mistress," George muttered.

"So what was your Grietje?" After a few seconds of silence Johann's brows shot up. "You were thinking of marrying her?"

George turned away from Johann's eyes. "She's got her whole life ahead of her. Why should she tie herself to an old croc like me?"

"Because she wants to?" Johann shook his head. "I don’t understand you, George. You find a girl you like enough to think of marrying, and what do you do? Walk out on her. What's the worst that could happen?"

"I could get sick and become a burden on her!"

"You're a rich man, George. She'll be able to afford help. And when you die, you can take comfort from the fact such a rich widow won't be lonely for long."

George glared at Johann, who continued to smile good-naturedly back.

"George . . . you said Grietje kept your nightmares at bay. They've started again. What are you going to do? Go back to Grietje, or find some other woman, an older one of course, to take her place?"

"Nobody can . . ." George realized what he was saying and snapped his jaw shut.

"Meanwhile, Grietje will no doubt find herself a new man."

"You . . ." The smile on his face told George that Johann was deliberately taunting him. "You think I should go back to Grietje?"

"The girls do."

George looked beyond Johann to where Tat'yana and Katharina were sitting with Viktor and another man. "What do they know about Grietje?"

"They were watching over you while you slept, and heard you calling out her name."

His head shot back to Johann. "Watching over me? Why would they do that? I don't need looking after."

"That's what you think. You came on board a ship alone amongst strangers, and just found a corner to sleep. You could have been robbed blind while you slept if it hadn't been for the girls."

George thought about that. He'd been too tired to care when he boarded the ship, but he knew Johann was right. "Thanks, but why did they care?"

"You helped Viktor."

"What? All I did was dive for some guns he'd lost, and I was well rewarded for my efforts."

"Sure. But the girls had to sit somewhere while they talked, so why not do it where they could keep an eye on you? It didn't cost anybody anything."

George nodded vague acceptance of the explanation. He'd just remembered one very significant little issue. "There's one problem about going back to Grietje."

"You parted on bad terms?"

"Worse. She didn't say anything when I told her why we were parting."

Johann whistled. "I'd have to check with the girls, but I think that you really hurt your Grietje."

"Tell me about it," George muttered. The more he thought about how they'd parted, the worse he felt.

"Still, if you don't ask her to take you back, then you'll never know."

George sighed. "You can leave me alone now. I won't be going to sleep again for a while."

"You want to think about your Grietje?"

"Yeah."

Husum, North Friesland

[image: Husum]George got off the boat at Husum and walked towards the cluster of buildings that had been the dive team's onshore base over the summer. He was feeling tired, guilty, and hopeful as he pushed open the door of the building that had been turned into a general store. Hope started to evaporate when he saw the look on the face of Grietje's sister.

"Why have you come back?" Volkje asked.

George broke her gaze and looked down at the floor. "I've come back for Grietje, if she'll have me."

"You mean you will marry her?"

George nodded.

The loud sniff Volkje gave was full of disapproval, but as she wasn't ordering him out of the store George started to feel more confident. "Follow me," she instructed, and led George into the living quarters attached to the shop. She pointed to a divan. "Wait there."

The divan was an old friend from the dive team days. George slumped into it and thought about Grietje.

****

Grietje adjusted the throttle of the hot-bulb powered flour mill that the USE Navy dive team had imported when they realized how many of the local mills had been destroyed by the floods and stood back to admire her handiwork. George had taught her how to care and feed the beast, and she earned a good living running the flour mill. Thinking about George reminded her of the letter she'd received from his commanding officer. She'd struggled to read it, but thought that it said George was suffering from his bad dreams again. Silly man. Matt thought it was only a matter of time before George saw the light and ran back to her. She patted her belly and thought that he'd have to turn up soon, or she'd have to go looking for him.

"Grietje, where are you?"

"In the engine shed," she called back to her sister.

The sisters met at the door of the engine shed and Volkje let Grietje lock the door before dragging her far enough away that they could talk without raising their voices. "He's back. He says he wants to marry you."

There was only one possible he. "What have you told him?"

"Nothing. You absolutely forbade me, your own sister, to mention that he left you with child."

That meant he wasn't thinking of marriage because he felt he had to. "Where is he? How is he?"

"In the lounge, and he looks ill."

Grietje abandoned Volkje and hurried to the building that doubled as a general store and their home. She found George slumped back in the divan, sleeping. He looked tired and worn, as if he hadn't had a good night's sleep in ages.

She settled down beside him and wrapped her arms around him. "Oh, George, what have you been doing to yourself?" she muttered.

Instead of answering George nestled into her body. There was a sigh of contentment, and his whole body relaxed.

Grietje sat there, with George's head in her lap, and gently stroked the hair on his head. He'd come back for her. That was all that mattered. She knew the baby she was carrying was going to scare him, but maybe a baby of his own would help him forget the baby in his past.

****
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Late Autumn, 1632

Grantville, Downtown, Twentieth Century Art

The door chimed. Samuel Franklin looked up from the couch where he was working on a flip-book, as he did every day before his boss, Lyman Seeley, came in. It was a young girl, a local down-timer. She was wearing a shabby up-time coat. The expensive plastic buttons were replaced with cheap leather ones. Tourists who bought up-time clothes didn't buy shabby ones.

"Can I help you?" he asked in German.

She replied in English, "You sell the thumb-movies. I was—"

Samuel interrupted, "I sell what?"

Flustered, she dropped back into German "Sie verkaufen daumenkino."

Samuel held up the stack of drawings he was working on and with a practiced motion let the pages flip past. The girl smiled in relieved confirmation "Ja."

[image: flip-book]"Ah." Samuel nodded back and smiled. "In English the word is 'flip-book,' but I think I like 'thumb-movie' better—so descriptive. But why do you think I sell flip-books?

"The one of the little imp on dog-back trying to ride off the page but he hits the edge like an invisible wall? It was sold here, no?"

Samuel nodded in recognition. Emboldened by confirmation, she continued.

"That junker who bought your flip-book was insulting mein Bruder Hans, saying his book had to be better than Hans' because his was bought at a real art gallery and it was expensive and not something made by an unskilled child.

"My flip-book, it is just as good. In Grantville it does not matter that I am a girl. All things boys can do, so can girls! So I was wondering if you maybe take some of my daumenkino on con-sign-ment."

It was clear she was twisting her tongue around a new word.

"I want to make more, but I am out of free paper. The papermaker wants extra to make up the stiff paper that flips the best."

"Well, we did sell the one book." Samuel acknowledged. "Let me see what you've got."

She handed him two flip-books. The first one was a mother long-eared fluff-ball surrounded by a very active litter bouncing all over the page.

"Turn it over. There's another story on the back side."

The reverse animation was two long eared fluff balls coming from the fold and off the page to meet in the middle and kiss after making faces at each other. The second book showed a frog on a lily pad suddenly catching a fly. Its reverse was a fairy kissing the frog to turn him into a prince.

"This one is choppy toward the end. Did you rush it?" Samuel asked after looking at the frog to prince scene.

She giggled. "I ran out of space. I wanted to have the frog prince spit out a fly."

Samuel, shook his head. "You can't rush it or it looks choppy. Draw what you have space for, don't shorten it to fit."

The electric chime sounded as Lyman walked in. He took note of the teenage girl and cocked his head, which Samuel understood as the question "what's going on?"

"She heard you sell flip-books. The boy from the other day claimed his book was superior because he bought it at an art gallery. She wants to sell these on consignment to buy more paper."

Lyman picked up one of the offered books and flipped through it. Then he noticed the second story on the back side and flipped through it too.

"You're right. We can't take them on consignment," Lyman said, flipping through the second book. "But I can use a few toys to amuse any kids that come in with a parent. How about I just buy the two books outright?"

At the word toys, the lass looked insulted. When Lyman named a price which would buy a whole ream of paper, she was all smiles. She could cut a ream into quarters and get at least four or five double-sided books out it.

"Show me the next one you do and I might buy it too. Just make sure it's got depth like the frog and not flat like those fluffy rabbity things." Lyman said.

After she left, Lyman carefully arranged the flip-books on the coffee table.

"Lyman, I've seen you turn down stuff all the time, like that nice framed photograph by Hansel Adams, because 'It ain't art.' Why did you buy her flip-book?"

"Ansel Adams."

"What?"

"The photograph was by Ansel Adams not Hansel. I never said the books were art. And I didn't pay that much for them. But these are original drawings and none of that stupid 'modern art' crap neither. Did you notice her use of depth in the frog pond? What she needs is an apprenticeship to a good artist. She's wasting her time doodling like that. Still, I'd hate to see her stop drawing because she can't afford paper."

****

The next afternoon the snotty, little, arrogant new owner of Samuel's flip-book was back, this time with both of his flamboyantly dressed noble parents.

"My wife is taken with the picture your journeyman did of our son. She has decided we need a family portrait," Herr Gold Buttons magnanimously informed Lyman. "Your journeyman will accompany us when we leave for home, to do a painting of us in our parlor."

Lyman thought he caught what the man said, but waited for Samuel's translation to be sure. "No! I'm sorry my good man, but I can't spare the lad away from the shop for that long."

"Don't be ridiculous. It is our wish."

"No. The lad has several pending commissions right here. He is already hard pressed to catch up after we jumped you to the head of the line to put your son in the current work in progress instead of you waiting your turn."

While Lyman and the nobleman argued, the lad was busy showing his mother the flip-books he found on the coffee table.

Finally, Lyman set his palette down and put both hands on his hips. "I said no and I meant no! What part of no don't you understand?"

"Wilhelm, let it go. We'll send for a Dutchman instead. But your son has found two more of those books he is so taken with. Buy them for him."

"The same price as the last one I presume?" Gold Buttons asked, opening his purse.

"No, there's a second story on the back side of each. So they're twice as much."

"Twice as much?" The nobleman raised his voice to object more forcefully. "But it's the same amount of paper."

"True, but did you notice that the last one was in the process of being colored and was incomplete? You got it at a discount because it wasn't finished."

"Wilhelm, don't quibble like some farmer's wife in the market. Just pay the man. Your son wants them!"

When they were out the door, Lyman started laughing, and had to sit down to catch his breath. "Those people burn me up. Just who do they think they are?"

"The lords and masters of all they survey," a serious Samuel answered.

"Well, this is Grantville. If you wanna pull that shit here, you'd better have a proper surveyor's license. They didn't ask, they just told, and assumed you'd jump to it. Sticking it to them like that over the price of those kid's books was just plain fun. I never dreamed I'd turn a profit on that poor girl's doodlings. If I ever see her again, I'll have to give her some more money. After what I just got, it's only fair."

****

Four days later a "silver buttons" party of three made the circuit of the walls, sagely nodding at some paintings and hotly discussing others. One fellow kept insisting that some of the paintings were merely apprentice-level works and not worth the price being asked. Another repeatedly answered, "Yes, but they were painted two or three hundred years from now. See that card?" He pointed to a discrete title card by the disputed work. "It's from 1963, three hundred and thirty years from now. How much is that worth all by itself?"

After the fourth time his friend made the same point, the third man said, "Nothing! Either it's worth it on the strength of the work itself or it's not worth it at all."

"Point taken," the second man replied. The first man's shit-eating grin said more than a thousand words worth of "I told you so."

Lyman softly asked Samuel, "What are they saying?"

"One of them is complaining that the works are overpriced. He thinks they are apprentice works."

"Bullshit," Lyman replied. "New York galleries do not hang anything less than journeyman works and some of them are young masters, even if I bought them at starving artist prices."

When the trio had circumnavigated the room, man number three looked over Lyman's shoulder and said, "Ah, yes, the famous, 'Your Portrait Goes Here' painting. It's a shame I won't be in town long enough to sit." This was a lie. It wasn't a shortage of time; it was a shortage of funds. "But, I would like to see what you have in the way of flip-books. I am right, aren't I? You do sell them here?"

"Sammy? Do we have anything? How's the current one coming?"

"I don't have anything bound. The one I'm working on now won't be done for at least another week," Samuel replied.

"Sorry," Lyman sounded sincere. He was. He sincerely missed the chance to make a sale. "We're out of stock right at this moment."

"That's too bad. I really would like a bit of art to take home."

"Check back before you leave town. We never know when one of our freelance artists might bring in something to leave on consignment. Otherwise, last I knew, Solomon's Twentieth Century Curios just down the street had a nice, famous, framed Ansel Adam's photograph of Yosemite National Park."

Up-time, Solomon's sign would have read, "Antiques and Collectables" and he would have been known as a junk dealer. He was once asked what defined a curio. He replied, "A curio is just a piece of junk someone is willing to pay too much for."

When the three art critics were gone, Lyman said, "Sammy, show me what you're currently doodling."

A very surprised young man set his brush and palette down and brought Lyman the half-finished flip-book.

"You don't need all of these to finish up do you?"

A puzzled Samuel replied, "Of course I do. How else am I going to make sure the motion looks right?"

"Oh," Lyman handed him the cards back. "I need to check some prices at the print shops. That's the second time I've had someone ask after flip-books they think we've got."

"Second time?"

"Yesterday, when you stepped out. I hate to disappoint paying customers. If I get a run of ten or twenty copies printed up, can you color and sign them?"

"Lyman? Are you sure? You always said that copies aren't art."

"Who said it was art? This is business. If we've got buyers wanting to buy, then we need stock to sell them. And besides, we're just talking a limited number of hand-colored signed prints for the tourists.

He looked through the finished pages. "Is this the only one you've got?"

"No. I've saved a bunch of my older animations too, but they are not as good."

"Well, let's have a look anyway."

Samuel went to the break room and brought out a box.

Lyman settled into the couch and studied the thumb-movies. "Huh. You have gotten better. None of them are worth making copies of. Well, except this one with the dragon. I'll order a print run of this one. The rest I'll just bind and sell as originals."

Samuel smirked. "Oh really? You don't mind my little doodlings sharing space with your master paintings?"

Lyman rolled his eyes. "Coffee table space only. It's not like we're gonna hang them on the walls. Anyway, if you see that little girl—what's her name?"

"Elke? She just walked by the window."

Lyman shoved himself to his feet and opened the door. "Hey, Elke!"

The young girl looked around but did not answer.

"Yes, you." Lyman pointed.

"Sorry, sir. My name's Anna."

"I apologize. At my age all beautiful young women look alike. Do you know Elke? She's about your size and hair color?"

"Elke Schmidt? Yes, sir. Did you want to buy more flipbooks, sir?"

"How did you know about that?"

"She brags, sir."

"Oh. And stop siring me. The name's Lyman."

"Okay. How many do you want? Half the kids in school are making them, so I can get you a lot of flipbooks."

"Well, I'm only gonna buy the really good ones," Lyman said. "And I'm not paying a lot for them."

"What you paid Elke for hers is fine. Shall I bring the flipbooks around tomorrow morning?"

"I don't want anyone playing hooky. Send the artist by after school."

****

The next day Anna walked through the door followed by a tail of boys with flip-books in hand.

"Mister Lyman, we talked about it at school today and most of us agreed. These four have the best books."

Lyman smiled. "Anna, you could have just sent them. You didn't have to come."

"I did if I want to make sure I get my commission," she said.

"I didn't say anything about a commission."

"That's true, but the boys have agreed to pay me fifty percent."

"Young lady! That is highway robbery."

"It's just this one time. After today everyone will know where to go."

One of the boys said, "Anna, I should just go home and come back tomorrow."

She smiled a wicked smile. "What if he buys all he wants today?"

"Scheiße," he replied.

She laughed, "You should know. Your head's full of it! Show the man what you've got."

"Sammy," Lyman called out. Samuel was lost in his palette and canvas. "Put your brush down for a minute and come take a look."

Samuel looked at the first book and nodded. It was a line drawing of a stationary tank rotating its turret and destroying a fantasy castle.

"That," the boy pointed, "is an M1A1 Abrams tank. My dad has a little paperback book," he held up his thumb and forefinger about an eighth of an inch apart, "telling all about it. The drawing is perfect in every detail."

He pointed again, "That is my sister's Barbie Doll castle."

Samuel knew about Barbie dolls and the Barbie Consortium. He completely missed the sibling rivalry and malice involved in the symbolic destruction of the boy's sister's favorite toy. Samuel set it on the coffee table.

The next boy brought an entire stack of books. All were of stick figures: sword fighting, kung fu kicking and even dunking a basketball. Samuel knew Lyman wouldn't like them. But then he noticed a second story on the back side of one of the books. It showed two figures dancing a tango. Even with stick figures the details of the dance movements were incredible. Samuel returned the rest back to the young artist and placed the best book, tango side up, on the coffee table.

"See Fred! Told you that was your best!" the tallest boy exclaimed.

Samuel frowned "If the book is yours why is it signed 'Hans'?"

"My name is Hans," Fred explained. "They just call me Fred."

The boy with the tank rolled his eyes, "Everyone's name is Hans."

"Well, that explains why you don't call him Hans, but why 'Fred'?"

[image: ballroom]The tallest boy grabbed Fred in a friendly choke-hold and said "We call him Fred Astaire because of the dancing. If you thought the book was good you should see him on the dance floor." After the TV showed a Fred Astaire movie, ballroom dancing became very popular with the high school girls. Hans thought it would impress the lass he was head over heels in love with. So he learned how. Unfortunately when he asked her to a dance, she turned him down.

Samuel laughed and resumed inspecting flipbooks.

The third boy's book was a pile of scribbles being struck by lighting and burning. The lightning was good, the fire better but the writhing scribbles overpowered the animation.

Samuel shook his head and handed it back "Next time draw something solid and unmoving for the fire to burn. I know fire is more interesting to draw but the eye needs a steady reference point to compare the fire's motion to."

The last boy's first offering was not impressive. It should have been. A dragon flaming a knight to a crispy critter is very dramatic. Unfortunately the dragon looked more like a lumpy stuffed toy than anything dangerous. Bland perspective, poor drawing skills and choppy animation rounded out the list of flaws. Samuel flipped through the entire stack of submissions by the boy just in case but the dragon one really was his best work.

"Your dragon doesn't look like a dragon," Samuel said.

"Oh, yeah? And just what should a dragon look like?"

"Lyman? Do you still have the books you are going to take to the book binder?"

"Yeah."

"Would you show this young man what a dragon should look like?"

"Sure." Lyman got the stack of flip-books out of the end table next to the couch. He sorted out the one requested. The boys crowded together and flipped through the loose stack of cards. The opening scene was a full color distant pile of treasure. It grew in size as the observer approached it. Suddenly, a dragon landed on the pile and shot a spout of flame straight at the viewer. The last frames were just of burned crispiness.

"Wow!"

"Cool!"

"Awesome!"

Samuel basked in their praise and took advantage of their distraction to sneak a look at the bottom flip-book in Fred's little pile. He had noticed that one was deliberately held back and wondered why they boy hadn't tried to sell it.

Fred's last flip-book was a girl, standing still, with her clothes disappearing, down to a bra and panties.

"Let me guess," Samuel said. "You added the underwear this afternoon in school?"

The lad blushed and nodded.

"It shows. They're flat and jitter quite a bit. You've ruined it. Good choice not trying to draw her undressing. Lifelike human motion is very difficult. Next time try and animate the fabric flying off instead of just dissolving. Your curvatures and depths are good except for what you did in a rush this afternoon. And, you also need to get the body proportions right. Have you even seen a girl wearing up-time underwear?" The boy flushed again. "Don't bother answering. Do your research. Either talk a girl into posing for you or try to borrow a Playboy magazine from the restricted section of the library. Or perhaps a Victoria's Secret catalog."

He handed the strip book back to the author.

"Lyman, you can pay full price for this one and this one." He touched the tank and the dancers. "You can take that one, but at half price." He indicated the fire book. "But I wouldn't." He looked at the kid. "Remember what I told you about stationary reference points and redo it. I'd also recommend you practice lightning in a separate piece. Try reversing the colors for just when the lightning hits. Have a white night and black lighting."

Samuel pointed to Fred and shook his head. "Fred, nude art is a long and honored tradition. I could have bought it as it was, or if you'd taken the time to do the panties and bra right. But the way it is now. . . ?" Samuel shrugged.

"When will you be ready to buy more?" Fred asked.

"Whenever you have more to sell," Lyman told the boys as he paid them. "Mind you, I won't buy unless they're at least as good as the ones I bought today."

Then he turned to the girl. "After today, keep your commission at no more than ten percent. An agent deserves a cut, but fifty percent is obscene," he said handing her exactly ten percent of the total selling price. "And if I find out you extorted anything more out of these boys, don't bother coming back. Otherwise, stop in every day after school, to see if we need anything."

She nodded.

"Now get out of here."

****

Lyman took Samuel's early flip-books to a bookbinder who sewed them with plain oak board covers. They were ready for pick up the next day. The dragon flip-book went to a wood block carver. A month later they went to a printer.

On Friday they were down to three of the seven bound books and Lyman told Anna, "We'll look at books on Monday."

****

Monday after school, a line was out the door with kids waiting for Samuel to look at their offerings. By then six of the seven bound books were off the shelf and on their way out of town.

Lyman shook his head and went on painting. When all the kids were gone he told Samuel, "Next week why don't you go out to the school and talk to the kids in the cafeteria. We don't need a line out the door and we especially don't need to advertise where we're getting the flip-books. Not if we want to pass them off as art."

Samuel nodded. "I'll have Anna pass the word."

So, on a Monday afternoon, Samuel found himself enveloped by hopeful flip-book artists eagerly listening to his critiques on their animations. Everything seemed fine until his Wednesday evening study group for professional artists. His first hint of trouble was when he saw Mrs.Turski, the high school art teacher glaring at him.

"Samuel Franklin! I got chewed out by my boss because of you!"

"What?" Samuel asked "Why?"

"For not following school policy, that's why! Since it was an art-related club, she assumed I knew about it. But I didn't. Any club at the school has to have a faculty sponsor, a student president, vice president and recording secretary and the paperwork has to be on file. I don't mind being the sponsor of record, but I don’t have time to get overly involved. You'll have to be the adult running it. You've already had your first meeting so you should have elected student officers. Give me the names."

Samuel scrambled to come up with some names for her. He had been looking at flip-books and not paying any attention to names and faces.

"Well, There's Anna and Elke."

"Anna Holt and Elke Schimdt?"

"Do they look a lot alike?"

"Yes."

Samuel nodded.

"I need a third name," she said.

Samuel racked his brain for a third name, "Ah . . . Fred! But his real name is Hans."

The art teacher laughed. "Your club must be planning on making some real money if they voted Anna Holt president. That girl is a shark. Elke Schmidt is a good artist or will be if she sticks with it. Okay, I'll get the paper work filed. The club is going to need a charter stating its goals and organization. But I'll get with the club officers about that."

****

Just before the bell ending the first period of the day, Stephanie Turski asked her class, "Will any of you be seeing Elke Schmidt, Anna Holt or Fred next period?"

Several hands went up. "Would you please tell them that if the three of them can't be here right after last class—and I do mean right after—I'm not going to hang around waiting on them. They should let me know."

****

At lunch, Wilhelm asked his step-brother, "Fred, what kind of trouble are you in with the art teacher?"

"I don't know. I don't even have her class."

Wilhelm snorted. "Have you been showing that naked girl around?"

Fred blushed.

"Yes, you have. I bet the girl you drew found out and complained to the art teacher. Why in the world did you ever put her face on that picture? Putting her hair on the stick figure in the dance book didn't get you anywhere, did it? Grow up, Fred. She's not going to give you the time of day."

"Hey," Fred objected. "It was just a ponytail. It could have been anyone's ponytail."

Wilhelm snorted. "Everyone knows whose ponytail it was. And, I've seen the naked girl. That's her face, period."

"She's got underwear on now. And I almost sold it. I did sell the flip-book with the dancers."

"Yeah, I heard. Did you give your mother the half she's got coming?"

Fred lied. "Of course I did."

Wilhelm glared at his younger brother. "No. You didn't. I wondered why you weren't bragging about it."

"Well, I needed more paper and—"

"And you didn't give a damn about helping to pay the rent! You come up with what you owe Mother or I'll tell her and then see if Father doesn't find you a job."

"No way. Grantville has laws about making kids drop out of school. I'm safe until I turn eighteen."

"Brother of mine, you've got that wrong. He can't tell you to get a job or get out until you're eighteen. But you've finished the eighth grade. So if you quit school they won't say a word, especially if it's out of town. If he gets you an apprenticeship and you run away and come back here, do you think they won't honor the runaway laws?"

"I'm too old to be a new apprentice."

"You're old enough to help pay the rent."

"All right. My buyer said to redo the naked girl book. I'm working on it. I'll catch up what I owe Momma when I sell it."

"You'd better get it sold quickly then," Wilhelm said.

****

Stephanie Turski smiled at the three young students nervously entering her classroom. "Thank you for coming," she said. "As your faculty advisor I thought I should talk to you about the charter for the club." She pointed at Fred. "Before you wrote it."

"The what for what?" Fred asked.

"The charter."

"What's that?"

"It sets out the goals for the organization and the rules governing the club, things like how often you will hold elections and when, what membership qualifications are."

Fred looked completely lost.

Elke asked, "What organization?"

"Exactly," the teacher said. "Until you've written up a charter, you don't really have an organization, do you? Really, you should have formed an organizing committee and it should have been written up before you had the first meeting and held elections last Monday."

"You mean, you think we formed an animation club last Monday?" Anna asked. "That was just so Mr. Franklin could see the flipbooks people have been making."

Anna added, "He buys some of them to sell in his shop. But only the good ones. The rest he tells us how to make better."

The art teacher started to say something and stopped. She blinked and figured out that her boss jumped to a wrong conclusion. Then she had asked Samuel for the names of students, thinking she was getting the names of who was elected and what she got were just what she asked for, the names of students. Now she already had her name on the paperwork and it would look bad if the club failed. Oops . . .

"Okay, here's the deal. Monday was officially the first meeting of your new animation club. I need to know what you are going to call it, who the officers are, and what your goals are. Anna is currently listed as the president, Elke as the vice-president, and you, Hans, were supposedly elected secretary. It's too late to change that. So what is going to be the official name of your organization?"

While Anna and Fred looked blank, Elke spoke up, "The Daumenkino Association."

"The thumb-movie association? That's okay, I guess. So, Fred, what are the association's goals? You are officially the recording secretary of the Daumenkino Association. It's been four days. You should have the charter compiled by now. What are the club's goals?" Stephanie realized that she was repeating herself but, under the circumstances, she thought it was forgiveable.

Fred shrugged.

"Fine, then get with the president and the vice president and write up a charter." She handed him a short stack of papers.

"Here's the charters for two other clubs for you to look at and get some idea of how it works. Really, you can pretty much lift it complete if you want, except for the goals. You three need to work that out, present the proposed charter to the club at the next meeting and get it approved. But I need to review it first. So you've got this weekend to get it done and get it back to me Monday morning."

Fred said, "I can do that."

Stephanie heard him mutter, "I wonder if Melody will think it's cool."

[image: miner]The teacher smiled a sad smile. The boy was truly smitten. Everything he did came back to, "what will Melody think?" But Melody was a good girl and listened to her father who was a hard-ass coal miner who would have hung out at Club 250 if he wasn't even a harder-ass member of the Church of Christ, who didn't drink and didn't dance—and if you were part of his family, you didn't date anyone who did either of those things.

Elke looked at the teacher. "We're a school sponsored club? Wow!"

"What do we get out of it?" Anna asked.

By "we" she meant the officers of the club. What she really meant was not "we" but "me."

What Stephanie heard was "we," meaning the club. "That depends on what your goals are."

"To make money," Anna answered truthfully. She could care less about art, but didn't feel that way about money.

"To sell flip-books," Fred said at the same time.

Stephanie was taken aback a bit by their frank commercialism. "Is that it? I can't take that to the office."

"How about," Elke suggested, "to make money selling flip-books while learning to improve our animation skills, and prepare ourselves for employment in a . . . what is the English word for Entstehend?"

Stephanie sighed. "I don't know that word yet."

"Well, it's something so new it's just coming into being."

"Emerging? Maybe?" Stephanie shrugged helplessly.

Elke continued, "While preparing us for employment in an 'emerging' industry."

"I can take that to the vice-principal, barely," Stephanie said. "But you really do need something more altruistic."

"Do you know the German for altruistic?"

Stephanie sighed again. "Let's try this? What are you going to do with the money you make?"

"Spend it," Anna said.

"No, I mean the money the club makes."

"Who said the club was going to make money?" Anna asked. "Mr. Lyman is paying for flip-books. That money goes to the artists."

"Less your ten percent," Elke stated softly.

"She's getting ten percent from the artists?" Stephanie asked, with a note of disapproval in her voice.

"No. Mr. Lyman is paying her the ten percent," Fred added almost gleefully, "And he chewed her out too, because she was going to take half!"

Anna crossed her arms and glared at the boy.

"Half!" Stephanie yelped. "That's outrageous!"

Anna cocked her head. "What does outrageous mean?"

"It means very un-cool."

"Now," Stephanie paused and looked blankly at the forms in front of her, "where were we?"

"Money," Fred piped up.

"Right, money. What dues are you going to charge? And you need to choose a charity to support."

"Instead of dues, can we pay the club a percentage of sales?" Fred asked. "Then only club members who are earning money have to pay anything." He looked at Anna, "If anybody is getting a cut it should be the club."

"Hey, that's not fair!" Anna objected. "I deserve something for making sales."

"Mr. Lyman pays you," Fred said.

"Nobody else will."

"Who else do you think is going to buy flip books?"

"I want to take the books we can't sell anywhere else to the flea market. And, I'm going to every curio shop in town."

Once again she crossed her arms and glared at Fred. "I deserve a commission!"

Elke chipped in, "We don't want every kid in the club doing their own sales. If you bother people too much they won't buy any at all. I am willing to pay Anna to do the marketing."

"I don't want to pay her and pay the club," Fred said. "How about splitting the commission fifty/fifty?"

"No way!" Anna sputtered, "Mr. Lyman said ten percent is fair."

Elke agreed, "I think a ten percent commission is reasonable."

"Well," Fred said, "if we have to pay dues, and pay a ten percent commission, let's set the club's share at fifteen percent and pay her out of that. But if I've got to give the club fifteen percent of what I make, she does too."

"Then I only get eight and a half percent!" Anna objected loudly.

"Hey, if I've got to give up fifteen percent of what I make, so do you!" Fred counter objected just as loudly. "And since Mr. Lyman is paying you, then for those sales the club keeps the whole fifteen percent."

"That seems fair to me," Stephanie said. "If sales is your creative contribution you should be making the same sacrifice as everyone else. Now you need to choose a charity."

The school insisted. They claimed it was a community service, but it pre-settled what to do with any leftover funds when the club folded.

"Can we give it to ourselves?" Anna asked. "As Elke has pointed out, good paper for finished work is expensive. And even the cheap paper for practicing costs a lot of money. So can we use the club money to buy paper for kids who can't afford it?"

Stephanie, smiling broadly, nodded. "Plus we can push the papermaker for an educational discount on a bulk purchase instead of everybody buying their own. You can sell at cost to those who can afford it."

Fred looked happy at the idea of getting free paper, or at least discounted paper. So did Elke. Anna was boiling mad at losing part of her commission, but there wasn't anything she could do about it. If she was going to be part of the club, then, it really was reasonable that she pay the same dues as everybody else, after all.

"When we get ready to start putting the pictures on film, can the club help with buying the film?" Elke asked. There wasn't any new film being made yet but Elke had been told "it's just a matter of time, but plan on it being expensive, especially at first."

"I suppose so," Stephanie said. "But why go to film when you can print thirty frames a second on paper and run the reel through an opaque projector?"

"What do you mean?"

"How do you do that?"

"Huh?"

She went to the shelf that held her personal books and smiled. "This will do."

When she got a favorite picture under the lens, she said, "Okay, Fred, hit the lights." Then as she flipped the switch on the projector she said, "And roll 'em!"

"Wow," Fred said, looking at the picture on the wall.

"That is so cool," Elke whispered.

"And with this we can make movies?" Anna asked.

"Yes." Stephanie said. "It will be more complicated than this . . ." She tapped the projector. ". . . but you can make movies."

Anna smiled for the first time since she lost part of her commission. It was the smile of a shark smelling blood in the water. Anna had just found what she had been looking for almost from the first day her family got out of the refugee center. She now knew how she was going to make the fortune she was sure she would have someday.

Elke noticed. "What are you smiling about?"

"If we make movies, we can charge to show them, can't we? That could bring in a lot of money."

"You're only getting eight and a half percent after paying dues," Fred reminded her.

"Yes, I am. But eight and a half percent of one million a year is eighty five thousand dollars." Anna's eyes locked onto Fred and Elke with the look of a shepherd at shearing time and her smile changed. In a voice that purred like a cat with canary feathers in its teeth, she said, "All I've got to do now is see to it that you guys stay busy and make me my money."

****
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BORN 12:37 AM JULY 9 1635 A BOY

8 LBS, 6 OZ, 22 IN. HANS DAVID KIPPER

AND YOU MISSED IT

DARLENE

****

"Is eight pounds big?" Johan wondered as he tried to grapple with the idea that he was a father.

"Eight pounds of what?" David asked, his head still buried in a report.

"Baby!"

David's head came up. He looked at Johan and apparently found what he saw in Johan's face quite amusing. "I wouldn't ask Darlene that particular question," he said laughing. "She may send you off to see Dr. Snipley."

Johan had seen horses gelded. And cattle and, well, whatever they said about minor surgery, the images and memories brought to mind by Dr. Susanna Shipley's nickname of Dr. Snipley didn't make him comfortable. "I'll keep quiet about it."

"I can spare you for a few days, and you can take a train to see her," David said. "And you can catch us on the road. Or, the way things are going, you might get back before we leave." The logistics of moving a division and—even worse—an army even the relatively short distance into Saxony was not simple or easy. The delays had mounted as the up-time and down-time logistics tried to mesh. There was TacRail, as they had used in the Luebeck campaign, which they could use in Saxony and there were the Elbe and Saale rivers, which would get them to well within striking distance, so the transport problems should be minor. But they weren't. For one thing, this army was better armed and equipped than any other army in the seventeenth century, as well as considerably better fed, all without raping the countryside as they went through.

"You might at that, sir," Johan said with a smile. He had a much more sanguine attitude toward the supply problems they were facing. By the standards he had used throughout his military career, they were going to war in luxury. Not the officers especially. Mostly it was the enlisted men who were benefiting. They were marching to war in good army boots with wool socks and new uniforms, even drawers. It was no wonder this army had an unbelievable esprit de corps. And that spirit was, in Johan's view, worth the delay. John George of Saxony wasn't going anywhere, after all. Besides, it meant that he would be able to go home and see his son before he went into battle. "Yes, sir," Johan said. "I would like that."

"Well, good luck then, Johan." David grinned. "It looks like you will be going into danger before I do."

****

"Welcome home, Herr Kipper," said the clerk at the front desk of the Higgins Hotel with a big grin. "And, congratulations."

Johan smiled and waved but didn't slow on his trip to the elevator. The elevator girl congratulated him as well, while the car made its way up. Young Master David had released him immediately on their receiving the telegraph message on the morning of the 9th, but there had been a very necessary talk with Beckmann before he could leave. Johan managed to catch the noon steamer out of Magdeburg, which got him to Halle by six in the evening, but the evening train to Grantville didn't leave till nine. And it was full, so he couldn't get a sleeping berth. He sat up on the bench as the train stopped at every little village between Halle and Grantville, and had gotten off it, exhausted, at seven this morning of the 10th of July. The elevator jerked to a stop and the girl opened the door.

Johan opened the door to their suite on the floor just below the penthouse, and heard a baby crying. He rushed in and saw the wet nurse—who Darlene insisted was a nanny—moving toward a crib, then another baby started crying in another room. The wet nurse had her own baby and had moved in shortly before Johan had left for Magdeburg.

Maria looked over at him and said, "You're late."

"I know. I was busy."

"Humph."

"Where is Darlene?"

Maria pointed with her chin, both hands being busy in one of the cribs and Johan headed for the master bedroom.

"You're late," Darlene said. She was sitting in a rocking chair, with a small, wrinkled creature at her breast.

"Traffic," Johan said.  "There's a lot of it between here and Magdeburg."

"How's the war going?"

"Never mind that. How are you?"

"Not so bad. Tired. The baby hasn't slept for more than a couple of hours at a stretch, but Maria has been a big help. We've talked about it and we'll take it in shifts, Maria taking care of both of them while I sleep and me taking care of both of them while she sleeps. Come see!"

And Johan went to see his son in Darlene's arms. "He's beautiful," Johan said. And he was, or at least he seemed so to Johan. Though he looked like any baby, somehow at the same time, he was Johan's and infinitely unique.

****

"I should have stayed in Magdeburg where it was safe," Johan muttered as he looked at the truly disgusting goop that was filling the cloth diaper of his son. It looked bad enough but the smell! At least in the army, he wouldn't be facing chemical weapons. Mike Stearns had insisted on that. Johan pulled a moist wipe from the heated "clean" pail and wiped the little fellow's bum. Then, wishing he had a pair of long tongs to handle it with, he picked up the diaper and put it in the covered "dirty" pail. They really should be hiring experts to handle this part, as well. It wasn't like they couldn't afford it. Why Darlene insisted that he had to do this, he couldn't understand.

"I love you, kid, but I don't see why I have to prove it by wiping your bum. I can wait till you're old enough to talk and tell you stories and teach you to shoot or fish or something." Johan didn't say it very loudly, though. Darlene insisted he had to bond with Hans David by taking care of him this way, or he would be uncomfortable around him. Johan didn't buy it, but she had books to prove it—or said she did, anyway.

Johan harbored a secret suspicion that it was just her way of punishing him for getting her pregnant in the first place. Johan grinned and tickled Hans David's little belly, carefully avoiding the messy bits, then finished cleaning him off and moved him to the new diaper.

****

"I need some drovers, Sergeant Beckmann," David said. He was as angry as he could remember being. Colonel McAdam's casual dismissal of his idea for gaining supplies had pissed him off, probably a great deal more than it should have. And he had been thinking about it for the last two days.

"Yes, sir. What for?"

"We are going to have a trading mission go along with the army when we go to Saxony."

"Sir, I thought the colonel didn't like that idea."

"He didn't, but I got him to agree that I could do it. I think he figured I would be doing it on a small scale. But he didn't say that."

"Just what sort of scale are figuring on, sir?"

[image: Saxony]"Just as large as we can manage. Look, Saxony has had trouble getting so much as a cigarette lighter since John George's treason. Not so much because there has been any sort of effective blockade, but just because no one was making any special effort to get them manufactured goods and there were other people that wanted them closer."

"Not to mention the fact that there doesn't appear to be any silver in Saxony anymore. Just John George's paper and it's best used to wipe your ass with."

"Right. But the farmers have gone on growing their crops and the carders have kept on carding and spinsters kept on spinning. At least some. So there are a lot of goods with no place to trade them. And the army is going to need them, at least the food and probably some of the cloth."

Beckmann looked doubtful and David knew why. Saxony was probably not as productive as David was describing. Aside from everything else, John George's policies had made the hope of profit as fanciful as a genie granting your wishes when you rubbed a lamp.  So the folks in Saxony were probably working no harder than they had to. David didn't care. If they were going to get the supplies that the army needed, they were going to have to trade for them and David intended to have trade goods to do it with.

"Ah, sir . . . who's going to pay for the goods? And for that matter, the wagons and the horses and the drovers?"

"I am."

****

"What are we having for dinner?" Johan asked Darlene, holding up a menu.

"I don't know about you, but I'm having a porterhouse steak, a baked potato, and broccoli in hollandaise sauce. Medium rare on the steak, sour cream and butter on the potato. And bread. Don't forget the bread. Cheesecake for dessert."

Johan looked at her with something like awe. She had been eating like that while she was pregnant and Johan had sort of expected it to stop once the baby was born, but it turned out that she used up almost as much food making milk to feed the baby as she did making the baby. So Darlene was eating like a bodybuilder and losing weight. Which all came as a great surprise to Johan, but he was told that it was pretty standard.

Johan had some of Darlene's famous lamb fried orzo, which recipe the Higgins Hotel chef had somehow gotten hold of. Johan knew nothing about how the chef had gotten it, though Darlene shot him suspicious looks every time he ordered it.

Johan ordered it, anyway. It was good.

"Any word from David?" Darlene asked. Johan had been back for just over two weeks, spending most of his time with Darlene. But part of his time was spent with the merchants of Grantville, making sure that the various businesses and enterprises didn't suffer too much from David being off in the army. Honestly they mostly weren't suffering at all. David Bartley tended to succeed himself right out of a job. He set up enterprises that were quite capable of running without him and they did.

"Yes. They seem to have gotten most of the kinks out of the supply lines and David wants to take industrial goods with the army to trade for supplies they might need on the march."

"Why?"

"Because the people that we are going to be dealing with in Saxony aren't very trusting of paper money, even American dollars, and they aren't all that trusting of silver."

"So David wants to send trade goods with the army. That almost makes sense."

"A lot of the stuff Master David thinks of are that way. They do make sense, but they are so out of the ordinary way of thinking that they don't seem to."

"Well, that's not how I would put it, but he does seem to be successful. So the army is going to march into Saxony with sewing machines on their backs?"

"Not the army. Master David suggested it to Colonel McAdam, but the colonel wasn't exactly thrilled with the idea. He figures that if they are going to take stuff into Saxony to spend for supplies, they should take silver. It's a lot easier to carry than sewing machines or typewriters."

"If not the army, then who?"

"David is going to ship them himself, hiring drovers and wagons to go with the army and carry the goods."

"Isn't that pretty risky?"

"Not unless the army of Gustav Adolph gets creamed by the army of John George of Saxony." Johan snorted.

"Okay, but I mean what if the enemy gets behind the army and attacks the wagon train?"

"Not very likely," Johan said.

****

"Wheels?" Darlene asked the next day.

"Wheel hubs," Johan confirmed, "and heavy gauge steel wire."

"What on earth for?"

"Transportation mostly. The hubs are machined in a factory, so are very consistent quality and the wires that connect them to the rims are adjustable . . ."

"Bicycle wheels?"

Johan paused and thought. "Yes, sort of. More like motorcycle wheels I think. Heavier and they will probably end up with wooden rims."

"What are they going to do with a bunch of wooden-rimmed motorcycle wheels in Saxony?"

"Put them on wagons. I would think also wheelbarrows and handcarts. It's just one more of the ways that up-time knowledge is mixing with down-time necessity to make new products. They use them all over the place in the SoTF and Magdeburg Province, but they haven't gotten to Saxony yet."

"So why are you buying them rather than David? The factory's in Camburg. It's closer to David than you, isn't it?"

"Not really, but that's not the point. The business manager for the factory is located about four floors below us and I can make the deal without leaving the hotel. For that matter, I could make the deal over the phone without leaving our bed. Just pick up the phone." Johan leered at her

"Forget it, buster. Even if I was ready for that, you talking wheel rims on the phone is not exactly a turn-on."

Johan sighed histrionically. "In that case, I will get in the elevator, go down and talk to the man in person."

"Put on some clothes first." Darlene snorted and continued to get ready for her day. She was still struggling between worn out by the pregnancy and increasingly bored with nothing to do. Well, not nothing. Little Hans David was plenty of work, as was Maria's little girl, but they divided up the work and were managing quite well. Besides, the diapers were cleaned by the diaper service, and the apartment by the hotel staff, which made life much easier and her recovery from the pregnancy quicker.

****

Johan kissed Darlene on the train platform feeling both embarrassed and a little like a hero in one of those old up-time movies. He wasn't sure which one; he had seen a lot of them. But the train station and the uniform, little Hans David and especially Darlene. It felt like that.

Then he climbed aboard the train and headed back to Magdeburg. The army and Third Division had started its march toward Saxony. Johan would meet it enroute.

****

Johan rode along in the trail of the army. Wagons and push carts piled with goods, as well as ammunition and other military stores, stretched out for miles behind the advancing army. And as he rode, he wondered how Master David had managed to buy so much. David Bartley was wealthy by any standards, but not nearly so rich as most people thought. While he was at OPM he had controlled incredible wealth, but as the name stated that was other people's money, for the most part. This was a lot of goods and Johan began to worry. David's credit was good, incredibly good, especially for a man as young as he was. But he had to have stretched it to the limit, and if this didn't work David could be in a lot of trouble. Suddenly Johan realized why he hadn't been invited into this project. David wasn't nearly as sure of the results as he was pretending to be and, David being David, he hadn't wanted anyone else's money in something this risky. Johan began to worry as he hadn't worried when he was in Grantville with Darlene. He shouldn't have left David alone. There was more than just shell and shot that could cause damage in war. Especially this sort of war.

Johan spurred his horse. He needed to get forward as quickly as he could. Not that he had a clue what he'd do when he got there.

****

"Beckmann, why the hell didn't you call me?" Johan scowled at the sergeant.

"About what?"

"About all these trade goods, curse it!"

"I know it's a lot, but he must have the money. He's the one who told me to organize it."

"Not this much! Not without borrowing against almost everything he has."

"But why?" Beckmann asked. "I know he was pissed at Colonel McAdam about not having the division do it, but . . ." Beckmann paused then continued, sounding resentful. "You think it's going to be that profitable."

"No, you idiot. I think it's that risky. And so does Master David, else he'd have put us both in it. If he is doing this much on his own, it's because he thinks it needs doing and is afraid that it won't work."

It was no use. Beckmann was looking at him like he was nuts. The sergeant didn't understand why Johan wouldn't just be relieved to be out of a risky venture when there were so many that were safer and just as profitable.

"Never mind," Johan said. "The money's on the table. It's too late to do anything but play the hand."

Beckmann nodded and Johan could read in the sergeant's face that he was just glad it wasn't his money, while Johan was wishing that at least some of it was his.

****

David, Johan, Sergeant Beckmann and the rest of their merry band of supply clerks saw the battle of Zwenkau from a safe distance. They were guarding the supply train, which included David's train as well as the more military supplies. They were close enough to see the battle but, barring a stray bullet, in no danger. And David, who was not of high enough  rank to have been briefed on the plan, started the day by wondering if Mike Stearns had gone off his rocker or if he was just an idiot glory hound, who was going to get a lot of people killed—hopefully including himself so he couldn't do it again. The Third Division was advancing on its own, leaving a gap for the enemy to take advantage of. There were lots of battles throughout history that had been lost by just such idiocy, and David began to wonder what the Saxons would do with his wagon train after they had trashed the USE Army.

David looked over at Johan. "Well, aren't you glad now that I didn't let you invest in this?" he asked disgustedly. "At least Darlene will be a rich widow."

"Don't jump too soon, Young Master," Johan said. "I don't know the Prince personally, but I don't think he's the sort to go galloping off after glory. It doesn't fit the man."

"No, it doesn't," David said thoughtfully. "What do you think is going on, Johan?"

"I'm not sure. But if it's not a fool's errand, it almost has to be the setting of a trap for those fellows over there." He pointed at the Saxon army. "And if it's a trap, I don't think they will be thrilled when it closes on them."

David nodded, willing enough to be instructed by a man who had been in almost as many battles as he had read about. "Still, whether the trap works or not, it's likely to be hard on the bait."

"Maybe. Depends on how tough the bait is, sometimes."

****

"Set up over there," David said. The army was still cleaning up after the battle of Zwenkau, but the merchants were already arriving. News of the length and quality of the army's supply train had traveled ahead—helped, no doubt, by the fact that David had mentioned it to every Saxony merchant he had talked to in the last month. Now that the battle was over, the merchants were rushing in with wagons filled with grain and other wagons filled with wool and woad and anything else that the land could be encouraged to produce.

The wagon full of wagon wheel hubs moved off in the direction David had indicated and was followed by one filled with rulers and typewriters, hole punchers and punched cards. Also card sorters.

"We'll only be here for a day or so," David heard Beckmann tell a merchant. "Then we follow the army toward Dresden."

****

They were in Dresden for over a week. Well, outside of Dresden anyway. The wounded were billeted in Dresden, but the rest of the army wasn't. They sold manufactured goods in Dresden and bought the excess produce of Saxony . . . and perhaps more than the excess.

****

"Beckmann, you idiot," Johan said coldly. "I ought to let them hang you. Hell, man, I ought to pull the lever."

"But Lieutenant Bartley left us out of it! I was just trying to make a little on the side."

"Master David paid for the goods he sold. He didn't take them from the army."

Beckmann had no answer for that but he still looked a bit resentful. Beckmann was a skilled criminal and a persuasive conman, but he needed considerable watching or he wandered into trouble. He was just as good at persuading himself the ice was warm and the sun cold as he was at persuading anyone else.

"It's not like we're short of tents," Beckmann said. Which was true. The army had been sent over a thousand extra tents and most of them had gone to Third Division. The tents were made of hemp-based sailcloth and were double-walled squad tents. Put together, they were a fairly decent house. Johan didn't know how the army had gotten so many, but the tent maker was a crony of Prime Minister Wettin.

"What did they want with squad tents?" Johan asked, curiosity getting the better of him.

"I haven't got a clue, but I think it was the heavy panels of fabric they were after," Beckmann said. "Look, we were just carrying them around with us and we never would have used them. And I got forty-two oxen for them, which I sold to the army for stores."

Johan shook his head. Beckmann was about to be broke and a corporal. Again. It was starting to look like a tradition.

****

"They are going to Poland," Darlene said with more bitterness than she'd intended.

"We're in a war, Darlene," Delia Higgins said. "And it's close, not like Vietnam or Korea or even World War II. It's not across an ocean. It's right next door. And if our men don't go, our enemies will come right to our doorsteps."

"Though I think Gustav is as stupid as Johnson was," Connie, Darlene's mother, interjected. "We should have stayed out of Poland, just like we should have stayed out of Viet Nam. Let's just hope we don't have a damn McNamara this time."

"Which is beside the point, if anything ever was," Delia said. "Not that I disagree about Poland. But the point is, we don't just need young men like David. We need old vets like Johan to take care of them."

"Neither David or Johan needs to go, dammit!" Darlene insisted, feeling unreasonable even as she said it. "They contribute to the war effort just fine on the home front. Isn't that what starting up your sewing machine company was all about?"

"Yes. But David was fourteen at the time and you may not know it, Darlene, but Trent and Brent's older brother was in the Battle of the Crapper. So was Jeff, as you might have heard."

"So was your brother," Darlene's mother said.  

"I know, but at least now Allen is safe in the reserves." Darlene knew she was whining and she knew she was wrong, but the babies, both of them, had colic at the moment, and if Hans David was loud, little Maria Josephine had a voice like an air raid siren. And, well, it had been over six weeks since the baby and, well, she missed Johan. She had assumed that he would at least get to come home and visit. After the quick work they had made of Saxony, she had hoped all this military nonsense would be done with.

Connie looked at Darlene and said, "I don't care if you're horny. You need to get over this whining. It's not like you're the one who is in the sights of the men with cannon. This is what women have always done, Darlene. We did it in the Revolution, the Civil War and all the other wars.  We hold it together so that there's something for our men to come back to."

****

"How are we going to get all this crap to Poland?" Colonel McAdam asked.

"We aren't," David said. "We are going to leave it here in the care of the CoC. Who will sell it, take a commission, and send the money back to Magdeburg. I'll have my agents buy more in Magdeburg and send it from there, probably down the Elbe and along the Baltic coast." All of which would be a lot easier if they were going to be there to watch over it, but Third Division was marching overland to Poland. The Third Division was to be the southern wing of the invading army.

"I don't know, Lieutenant Bartley. When the goods followed us, they were protected by the army. Sending them by the Baltic route will be risky."

"Who is going to attack Third Division goods or even inspect them? We are Gustav's army and Mike Stearns' division."

"I don't know. I think we should arrange to have the goods shipped overland to join us enroute."

"The roads suck, sir. It would take them forever to catch up with the army, and the risk as they went overland through what amounts to a war zone would be just as great. I prefer the sea route."

"Well, I think the supply corps should receive a bigger share for the risk."

"If you feel the risk is too great, you don't need to invest, sir."

"I could deny you permission."

"Considering how important the goods were to the army—not just Third Division, but the whole army—in the Saxony campaign, I would have to bring your refusal of permission to the general's attention." David was bluffing. But by now, under the tutelage of Johan Kipper, Karl Schmidt, and Herr Kunze, David was pretty good at bluffing. Colonel McAdam backed down. Which was a really good thing because David wasn't at all sure that Mike Stearns would approve of what he had done, much less support him.

****

"We can't use Beckmann, so you're going to have to oversee things in Magdeburg and Grantville," David told Johan Kipper. "I'm going to be with the army and someone who is familiar with the process is going to have to shepherd it through the merchants at Magdeburg. See if you can worm a couple more steam engines out of Adolph and talk to Franz about some canned fruit." Canned fruit was a delicacy in this world, available but expensive, and in winter worth its weight in gold. Well, silver.

"And talk to Stephen Kruger about freeze-dried meats. Yes, I know, David. But are you sure you can manage without me?"

David smiled at the older man, in many ways more his father than his father had ever been. "I'll be fine, Johan. I'll be fine.

"Once you get things organized, stay with the first load of goods and join us wherever we end up."

****

The army was marching east and Johan Kipper was on a river boat heading north to Magdeburg. It wasn't what he would have preferred. Given his druthers, he and David would be in Grantville. He would be playing with the baby and loving Darlene, and David would be setting up businesses and chasing pretty girls as a young man ought.

Johan looked over the railing at the muddy water, feeling almost as muddy and brown as the water looked. Then he shook himself and got back to work. There was paperwork to do; there always was. And it was best to keep busy.

****

Johan moved toward the ramp with his mind on the business of the day, not paying much attention to what was going on around him.

"Johan!"  

Johan's head popped up like a jack in the box at Darlene's voice. There on the docks was his wife, with little Hans David in her arms. And Maria, along with her own baby, was right behind her.

Johan rushed forward all of two steps before he was blocked by the other passengers. He just had to wait. It was, he thought, smiling broadly, horrible how real life got in the way of romantic moments. He waited his turn, then held his wife and chucked little Hans under the chin. "What are you doing here?"

"I took some time off. Gretel is handling the Twinlo Palace and it only took a few days to fix the pressure gauge connections for the new steam power plant."

The steam power plant was the main power system that Twinlo was working on. It was intended to be a stand-alone system that could be mass produced. There were already electrical power plants in operation that used steam, internal combustion, water or wind to turn the generators but they were one off jobs and as expensive as one off jobs always are. Brent's goal was a mass-produced power system that could be produced cheaply, relatively speaking. That was one of the reasons that the twins had recruited Darlene.

"Fine, but . . ."

"I wanted to see you and I looked at our bank book. That was a bit of a shock. I knew you were rich, but seeing it . . . Well, I decided I was going to spend a little of it. Come down here, see the opera and just, by the way, my husband."

Johan was smiling like to crack his face, but he couldn't stop.

****

For the next several days Darlene shopped and saw the sights in Magdeburg while Johan arranged for the transport of goods to the Third Division. And they talked about the world and the war and why they had to go. "Gustav is right, Darlene. Polish Vasas are a constant thorn in his side and the way they treat their peasants is a crime, or at least it should be."

Darlene wasn't convinced. It wasn't so much that she disagreed with anything Johan had said, but she didn't see why it was the USE's problem. The force the Poles had sent to support John George of Saxony and George William of Brandenburg was no more than a token. Just rude, not a real cause to go to war.

They agreed to disagree and to enjoy Magdeburg together. It was over much too soon. Johan followed a load of goods onto a river boat and was off to Poland.

****

Zielona Góra was part of Germany, or it should have been. It had been till George William had given it to the king of Poland in exchange for his aid. But in spite of that, it had put up one heck of a fight.

[image: river]Johan looked around the place. He was in charge of two steam-powered river boats that had steamed up the Oder River to the Odra River to here with surprisingly little trouble considering they were going through a war zone. They were well armed, though, and the steaming upriver was still weird enough to scare off the superstitious. Not that they made particularly good time. Johan had managed to get just two eight-horsepower steam engines, one for each barge, and they barely made two knots against the current sometimes. But they didn't need teams on shore to pull them.

It had been hard work and anything but exciting, which was just fine with Johan. What wasn't fine with him was David in a battle without him.

"It was fine, Johan, at least for me. I think the Hangman Regiment got hung out to dry, though."

"How so?"

David described the battle

Johan nodded. "I wonder what Jeff did to piss off the Prince of Germany."

"I don't know. But whatever it was, he apparently got over his mad. He went to see Jeff in the hospital."

"Well, it could be that he just needed them there, I guess," Johan agreed. "What are the troops saying about it?"

"It depends. A lot of them were pretty pissed at Jeff's guys after the general had them hang those bastards. And I've heard 'it couldn't have happened to a more deserving group' on several occasions. I know one thing, though. No one is wondering whether Jeff and his guys can take it anymore."

Johan nodded again and thought that might be the why right there, though it would take a pretty cold-blooded bastard to do that. Let them get chewed on just to prove that they could take it. That's hard. Johan shook himself. "How is the supply situation?"

"Not as good as it was in Saxony. We are farther from home and we have had less opportunity to prepare. We have some goods to trade, but so far not a lot of people coming in to see them. I'm glad to see you and your boats, Johan, but I don't know how well the goods are going to sell."

****

The very next day, David came out of Mike Stearns' office, shaking his head and mumbling.

"So what did the general want, Master David?"

"I'm supposed to form the Exchange Corps."

"What's that?"

David started to smile. "Apparently, whatever we want it to be. It's supposed to keep the Third Division in beans and underwear, but other than that he pretty much left it up to us." David was grinning. "Say, Johan, did you happen to bring any spare rank insignia in those boats? I'm in need of captain's bars."

"Congratulations, Captain Bartley." Johan stopped, faced the young man, and saluted smartly. It wasn't all that well done. Saluting in the up-time manner wasn't something he had a lot of practice with. But it was done with great feeling.

"Oh, and go get Beckmann out of hock. The general made him a sergeant again."

Johan sighed theatrically. "Generals are silly things, sir. Much too busy with affairs of state and the like to know how to deal with the Beckmanns of this world."

"No doubt," David agreed, still grinning. "No doubt."

****

"Would you be interested in investing in the Third Division Exchange Corps, Major Barclay?"

"That depends. What is the Third Division Exchange Corps, Captain Bartley?"

Three David Bs sat in the small inn. Two captains and a major.

The third David was Captain David Blodger, the up-timer quartermaster for technical supplies. They had gotten together in part because their names were similar enough that their mail and other records sometimes got confused and because David Blodger was interested in the work being done at Twinlo Park and Major Barclay was interested in up-timer finance methods. It was Captain David Blodger who asked, "Is this like Other People's Money?"

"Sort of." David Bartley snorted, but didn't comment on the fact that he hadn't known about OPM till it was basically a done deal. "General Stearns wants me to come up with a way to supply Third Division without any supply train."

"I thought you were already doing that," Major Barclay said. "I saw those boats your man brought upriver. There was a fortune in them."

David Bartley shook his head. "Not even close, sir. What I've done is manage to fill in the missing bits. The standard S4 procedures have provided most of the goods. I'm not sure, but I think that General Stearns is afraid that the Poles might cut our supply lines at some point."

"Maybe but I doubt it," Major Barclay said. "Cutting a supply line is easier said than done."

"So how are you going to produce this miracle?" Captain David Blodger asked.

"I've been thinking about that," David Bartley said, "and it's going to take more money than I can raise personally. The stuff Johan brought up is a drop in the bucket."

"I will want to look over the contracts and see the . . . what is it you call it . . . the prospectus? I will want to look at that," David Barclay said.

"We don't have anything like that yet, I'm afraid," David said. "This has all come up rather suddenly."

"Well, when you get it I want to see it. But in the meantime, what are you planning?"

"A permanent store here in Zielona Góra. For one thing, we are going to have to establish a permanent presence so that any customers won't be worried about us running off, leaving their orders unfilled."

"So a building here and more for every city and village that Third Division stops at?"

"Not every village but, yes, every major town." David Bartley smiled and David Barclay smiled back and waved his cup, calling for a refill of the white wine he was drinking.

David Bartley continued as the serving girl filled Barclay's cup. "And we are going to have to have contracts with, well—" Major Barclay started to take a drink as David continued. "—for instance, we are going to have to have a contract with Schmidt Steam to build us a thousand steam engines over the next year."

Wine flew across the table and Major David Barclay choked. "A . . . cough . . . thousand steam engines?"

David looked at the major in surprise. "Yes, of course. If Adolph is going to buy the extra machines and put on the extra crew that he will need to turn out the steam engines we need, he must be assured of a market. It would be best if we paid him in advance."

"Ah," said David Blodger with a grin. "That's our little David Bartley. Always thinking small." He, after all, hadn't had a mouth full of wine when he heard David's pronouncement.

"You don't think you will have difficulty selling a thousand steam engines in addition to the ones that Herr Schmidt is already building and with, of course, every blacksmith in Germany building their own?" Major Barclay asked.

"In Germany?" David shook his head. "If we had ten thousand to sell they would disappear into Germany like rain in the desert."

"So why not order ten thousand?" Blodger asked.

"Because I don't have the money, not for that and the plows, typewriters, sewing machines, ready-to-wear clothing, nails, nuts, bolts, and all the other goods that Germany and Europe are crying out for."

"Even with us investing?"

"Even then," David said. "If I ordered ten thousand, Adolph would charge me five times the price per unit that he will charge for one thousand."

"What? Isn't that backwards?" Major Barclay asked and Captain Blodger nodded in agreement.

"Normally it would be," David Bartley agreed. "But one thousand extra in a year is pushing Adolph's capability. To get to ten thousand, he would have to hit up Ollie Reardon or David Marcantonio to produce even bigger machines. He would have to buy more steel—a lot more steel—enough to drive the price up even higher than it already is. As it is, we aren't going to get much of a discount for the large order, if we get any, and we might end up paying a premium." David Bartley shook his head. The economy of central Europe was gearing up as fast as it could, and the Third Division stores were going to push it even harder. It could only go so fast, no matter how much money you pushed at it.

****

Johan was having his own conversations. He talked to the sergeants and the corporals throughout the division. He talked to the CoC organizers and discussed the investments in terms they would understand. "We're using Master David's connections to buy in the golden corridor where it's cheap, then using the army's tax-free status to ship it to the stores and selling the stuff out here where it's worth its weight in gold. We're going to make a fortune, and we're letting you fellows buy in cheap because you're part of the Prince's own, just like Master Bartley."

"I know he's rich, but the way I hear it, Bartley squeezes a buck till it's venison jerky," the sergeant said.

"He's not a man you want to try and cheat," Johan said. "But he is generous in his way. And he don't take advantage of them that don't have much."

****

After his talk with Colonel McAdam, David Bartley was busy. Not so busy that he didn't notice that the better part of Third Division was going off to war and he was in the rear area again. He knew his job was such that that was often going to be the case and a part of him was actually a little relieved. But that only made him resent it even more.

Even so, there was the rebuilding of Zielona Góra to see to and the acquisition of property on which to put the store, and Third Division had left them a radio. A radio that David could make good use of, in fact. A message reading:




NEED SEWING MACHINES AND OTHER GOODS SHIPPED TO ZIELONA GORA SOONEST. WHEN WILL THE CONTRACTS BE READY AND HOW MUCH FUNDING CAN YOU GET ME?




went to Herr Franz Kunze, who was acting as David's primary agent in the Grantville area. Herr Kunze lived in Badenburg, but these days he kept an office in the Higgins Hotel for handling business.  In Grantville he had phones and computers and printers so that contracts could be printed, signed, and notarized, all within hours.

Herr Kunze handed the telegram to his son. "So, how much funding can we get him?"

"Quite a bit, but not enough for this, I don't think. Look, Papa, I like David. He's a good kid and pretty clever, but don't you think he's bitten off more than he can chew on this one?"

"No. Son, you're missing the point. It's not David Bartley who matters this time. It's Mike Stearns, the Prince of Germany."

"General Stearns didn't come up with this, Papa."

"No, of course not. But he authorized it. I don't know what's going to happen now that Gustav has been injured, but Stearns is the head of one of the most powerful factions in Germany. He could end up as the true prince of Germany."

Franz's son was looking at him doubtfully, so Franz continued. "I know it's not likely and you know it's not likely, but how many people know Mike Stearns?  How many people will think about him and assume that if offered the crown, he would turn it down?"

Now his son nodded, and Franz shrugged. "Would you want to piss off the man that might be the next emperor of the United States of Europe? Or would you rather be invested in his own division's Exchange Corps?"

"All right. I can see how that would help, but I'm still not sure it will be enough to get the sort of money David wants from investors. Truthfully, Papa, this all makes me a bit nervous, the whole house of cards this economic boom is built on. Stocks and bonds and loans and build more and make faster and ship . . .. Who can afford all the stuff we are making?"  

"I know, and it makes me nervous as well, but we are well and truly on the tiger's back and getting off hasn't been an option for these last two years."

****

"We're going where?" Johan asked.

"Back to Saxony," the radio tech said. "I just got the word. Oxenstierna has ordered Third Division to support King Albrecht against a possible encroachment by the Hapsburgs—as if he hadn't already kicked their asses up amongst their shoulder blades."

"He's putting the Prince out of the way," Johan said, angrily. "Are we going?" Johan was ready to go after Oxenstierna himself.

"The Prince's orders," the tech said. "We are soldiers of the USE, not a private army."

"But Oxenstierna isn't even in our chain of command. He's Swedish. If he wants Albrecht reinforced, let him send a Swedish division. He has no right to be ordering units of the USE Army around."

"No, he doesn't. But Wettin does. He's the Prime Minister, duly elected."

"I don't like it."

"Truth to tell, Johan, I'm not all that thrilled with it, either. But thems the orders."

****

As it happened, Johan didn't march with the army to Saxony again. He was sent to Magdeburg and this time on to Grantville to oversee the organization of Third Division Exchange Corps Corporation.

"Hey," Darlene said, "I thought you were off in the army. What are you doing back here so soon? I have my lovers hiding in the closet and under the bed." She grinned wickedly.

"Never trust a soldier, girl. We show up at the most inconvenient times." Johan grinned back. "Come on out, fellows. The husband's home." He ostentatiously looked around. "Timid sorts, your lovers. I must say I'm disappointed in your taste if you've chosen such cowards as lovers."

"Oh, come here, you." She grabbed him and pulled him down for a kiss. "But, seriously, what brought you back? This Exchange Corps everyone is talking about?"

"Yes. Partly, it is organizational stuff, but mostly I am here to beg as much production as I can get to go to the stores we want to set up."

****

"I'm sorry, Herr Kipper. We simply cannot provide you with that many three-eighths-inch bolts. The whole next run is already sold, and with the price of iron and steel what they are . . ." Herr Baumgartner said sadly. He was the Grantville representative for several factories in Magdeburg. He, Johan Kipper and Darlene Myers were having dinner in the Higgins Hotel while Johan tried to convince him to up production without upping prices beyond all reason.

"But can't you help us out here, Herr Baumgartner?" Johan asked. "I'm sure that you want to increase production."

"Would that we could, Herr Kipper. We want to help the Prince as much as we can. Look, we are both old Grantville hands. You know how it is. Never enough people, never enough machines, and always more market."

Darlene shook her head in the next best thing to wonder. This wasn't how business worked, she was sure. She had grown up and lived in late-twentieth century America, a world of saturated markets and niche-filling innovation. "Is it really that bad?" she asked.

"I'm not sure 'bad' is the right word." Herr Baumgartner gave her a smile. "It's that way. We are getting rich. Even me, and I am basically a glorified clerk for hire."

Johan laughed a short bark. then turned to Darlene. "Herr Baumgartner is authorized to sign contracts in the name of five corporations in the State of Thuringia-Franconia, and three in the Province of Magdeburg. His 'clerking' involves the transfer of millions of dollars a month."

"But I don't sit on the board of half the companies in Grantville," Herr Baumgartner countered.

"Well, neither do I." Johan grinned at the man. "Herr Baumgartner is a terrible flatterer."

"Why can't you just put on another assembly line if the market is that good?"

"We have. Two, in fact. But it's the cost of steel. USE Steel is producing massive amounts, and now Sweden and Essen have increased their production as well. But the market for it has grown faster. I blame the railroads. I know they say they are necessary, but they gobble up mountains of steel for every mile of track, and there are a lot of miles."

The dinner continued and was a mostly pleasant meal, in spite of the fact that Johan didn't get the nuts and bolts he was after.

****

Over the next few weeks, Darlene got an education in just how pushed the new industrial complex of the golden corridor was stretched. There simply were not enough machines to make the parts to make the machines they needed. So craftsman were working long hours, putting out cranks and gears and things that could be built at a tenth or a hundredth the cost by a machine—if the machines weren't already putting out all they could. Often enough, they were building parts of machines that would take over their jobs just as soon as they were finished.

But that wasn't the worst of it. It wasn't only steel that was in short supply. The shortages included linen, hemp and cotton, glass and copper and tin, wood and pine rosin and . . . well . . . everything. People were living better in places like Grantville and Magdeburg than they had in living memory, and they were producing more as well. But the economy wasn't able to grow as fast as everyone wanted, no matter how hard it was pushed. Most people, even most people in the SoTF and Magdeburg Province, were only a little bit better off than they had been before the war. And there was never enough of the new goods to go around.

Johan was constantly on the move up and down the Saale and Elbe rivers, making deals, begging, borrowing, undercutting the competition to get parts to stock the empty shelves of the store in Zielona Góra and the new one in Saxony. Then he was off again, headed for Saxony.

****

"It's good to see you," David said when the army had gotten to Dresden. Johan, in spite of his running around, had gotten there a day ahead of the army.

"You might not think so when you hear the news," Johan said. "I have been scouring the golden corridor for excess production capacity we could pull out here, and there isn't much."

"I didn't expect there would be. That's why we are going to have to build the capacity here. Or rather, wherever we stop. I understand we are heading south tomorrow."

****

They stopped at the border between Saxony and Bohemia for a couple of days to get organized and Jeff Higgins was left in charge of the border post as General Stearns and the rest of the army proceeded south to Prague.

Johan didn't know till the general had left that David and General Stearns had decided to introduce their own money. Third Division beckies, of all things. Johan's first response was almost as negative as several of the officers had been. He wasn't at all comfortable with the idea of the Prince of Germany issuing money, but he did concede that if they were going to do it, putting the face of a Jewess on it was going to reassure people.

"Where are we going to get the goods to sell and trade for supplies?" Johan asked. "I know you've been on the radio and I have been working my sources as well, but still . . ."

"I know," David told Johan. "But I think we may have a way around that problem, at least part of it . . . if we can get some production machines, even a few. Look, I have the clothing company back in Grantville and I can divert most of its output to us. And we can get some of the lathes and we are close to the river, so until it freezes up . . ."

Johan shook his head. "There was ice on the water before I got to Dresden. Delivery is going to be overland and sleighs, probably. And remember Saxony has just been through a change of government. It's not the most settled place in the USE."

"What I was thinking is we can set up some businesses here, using the local resources and some of the men as a work force. We can start producing stuff. Parts . . . I don't know what all yet. But we know how to start companies to make stuff. And, Johan, they need stuff here. All sorts of stuff. It's almost as though the Ring of Fire never happened, and we're what? A hundred miles from Grantville?"

"More like a hundred and fifty as the crow flies, I think. And perhaps twice that as the caravan moves."

"Well, the roads are improved?" David's voice sounded hopeful.

"Not around here, they aren't. There are maybe forty miles of consistent good road in this direction from Grantville and I wouldn't trust even that if we get any sort of heavy snows. The rest of it . . . well, some of the villages have bought or built scrapers and improved the little stretch of road next to them, but a lot haven't too. And you know your transport is determined by what can get over the worst bit of road, not what can travel on the best."

David used a bit of coarse language at that point, though nothing that Johan hadn't already heard. Most of it learned from Johan, probably. But that didn't change the facts. "That's going to make the whole money thing harder and, at the same time, more important."

"How do you mean?"

"The less we can bring in over bad roads, the more we will have to buy locally and we aren't going to have much to buy it with besides the beckies."

"What about American dollars, or silver, for that matter?"

"Silver, maybe. But the truth is, I don't think the American dollar . . ." David paused and tried to put his gut feeling into words. From the attitudes of the people hereabout, the problem wasn't that they didn't trust the American dollar. It was more like they didn't see a lot of difference between a USE dollar and a Prince of Germany dollar. A USE dollar wasn't a John George thaler that was worthless, but it wasn't silver, either. Whose money they could trust was a matter of concern to them, but the up-timers seemed to be the good money people, more even than the USE was. "I don't think there's much difference—in the minds of these people—between American dollars and beckies. In fact, beckies might seem more American than bucks."

"So it's all going to come down to what we have to sell?"

"At first, yes."

****

While the artist was working on the design of the becky, Johan and David worked on making sure they had something to sell. There were problems with that, though. Not the least of which was transportation.

****

"You want what?"  the village head man asked.

"We want you to improve the road between here and Wolkenstein." Lieutenant Lucco Ponte was just starting out on this based on a radio message from Johan Kipper. The roads, once you got into Saxony, sucked. Still. After almost four years. And Lucco, at the ripe old age of nineteen, thought it was disgusting. He had, with great rapidity, become an adherent of all things up-time: hot showers every day, cologne, safety razors, and—especially—good clothing a man could afford. But now he was back in the seventeenth century and he didn't like it one little bit. He didn't understand why these people hadn't put together a fresno scraper and improved the local roads on their own.

"Why should we?" the village head man asked. The man was dressed in third-hand homespun, hadn't had a shower in some time and had clearly never even heard of cologne or deodorant in general. He had also eaten something with very strong onions for dinner a day or so ago. As far as Lucco was concerned, the man reeked.

Lucco held his breath for a moment then explained. "So that wagons can come through and you will have access to goods from the factories."

"Don't have the money," the head man said, and Lucco wasn't sure whether he was referring to the money to improve the road or the money to buy the goods. Perhaps both.

"You'll also be able to get more money for your crops."

"Don't trust your up-timer paper."

Lucco looked at the man in shock. They were . . . he really wasn't all that sure exactly how far from Grantville. He had taken a morning to get to Jena on the train, then the evening riding a good horse over good roads to get to Zwickau. Then, the next morning he had followed still pretty good roads to Wilkau and a bit beyond, where the road turned into a trail to this place—which was apparently bound and determined to stay mired in the seventeenth, or perhaps sixteenth, century.

"Why under heaven not?"

"It's paper," the man told him, as though that explained everything.

"So what? You're not going to eat it. You're going to spend it."

"You like it so much, you take it."

****

Tobias Hagemann  looked at the young dandy in the fancy clothing and felt something between fear and contempt. The . . . boy . . . was well-dressed, even considerably over-dressed, and he was armed. That's where the fear came from. But he was a boy and enamored of the up-timers. Tobias had never met an up-timer and wasn't in any hurry to. There was no radio in the village. Someone tried to sell them one a couple of years back, but they had run the witch out of town. Tobias still wasn't sure they had done enough just running him out of town. The book said you shouldn't suffer a witch to live and voices through the ether, that was witchcraft, sure enough. Still, the effects of the up-timers were felt here, even if indirectly. There were goods available in Zwickau for ridiculously low prices and some of the villagers had taken to going there to buy things. But that was no reason to improve the road. If anything, to Tobias' mind, it was reason not to. "Look, mister, I don't want your road. I don't need your road, and the Elector is going to deal with you."

"John George is dead. Has been for months. Don't you people have radios?"

"No, we don't. We don't hold with witchcraft here. And we know how to deal with witches."

Tobias froze then, because at his last statement the young dandy's hand had dropped to the butt of what was clearly a gun. But not like any gun Tobias had ever seen.

"Radios are not witchcraft," the young dandy said, and suddenly he seemed a lot less contemptible. "They are technology. Knowledge put to use. Anyone can make them and they require no spells or incantations, nor any deal with any demonic power to work. Like guns." The dandy patted the butt of his firearm.  "Or water wheels. Just devices made by men using the knowledge and ability God gave us all."

****

Lucco was frightened when the old man started talking about witchcraft. Partly because he had felt the same way only a few years before and he realized just how easily such an attitude could get out of hand. His hand slipped, without thought, to the forty-five caliber revolver that he carried on his hip, and that reassuring presence let him explain to the old fart that radios weren't witchcraft.

"Look, sir," Lucco continued after he had told the old man about radios, "I am not trying to tell you how to live your life, but there is a big world out there and it's not going to ignore you forever, no matter what you or I want. We need a way to get goods to Tetschen, on the border between Saxony and Bohemia."

Then he saw the gleam in the old fart's eyes. He knew that the old man was thinking of tolls. He carefully forbore to mention that military supplies didn't pay taxes or tolls by USE law.

Since the likelihood of any attack on the SoTF was close to nil now that Saxony was out of the picture, Ponte Company would probably get the job of transporting supplies. He had heard rumors of a possible attack from Bavaria but that was patently ridiculous.  

****

Most of the way to Tetschen, Johan Kipper and Sergeant Beckmann were in  a similar village. Chabarovice, it seemed, didn't care for the village of Jilove, some eleven miles and two villages away. "They are all cheats, every last one of them, and pig thieves. Forty years ago Paulus Hebeber stole the widow Trunck's pig and they have yet to make restitution. We won't improve the road to those people and we are in Bohemia so you can't make us."

The shortest route to Teplitz from Tetschen would be through a valley that went west from Tetschen. However, the feuding towns were in the way and neither one of them wanted a road to the other. Johan shook his head. "Just as you say then. We will take a different route."

****

[image: scene]The different route they ended up taking led them to the Elbe at a place called Usti Nad Laben, about fourteen and a half miles southwest of Tetschen. The distance from Teplitz to Tetschen by that route was about twenty-five miles rather than the twenty-two that it would have been if they had been able to go through Chabarovice and Jilove. In latter years, the feud between the two towns would have added the lack of the road, each town blaming the other for blocking the road.

From Teplitz to Litvinov, the roads were already quite good, passing through two villages with a side road to a third. All of them ten feet or better wide, with gravel capable of supporting wagon traffic. From Litvinov to Seiffen proved more difficult, not because of obstreperous villagers, but because of the terrain. The border between Saxony and Bohemia was where it was for a reason. A ridge line stretches between Saxony and Bohemia and the road had to make its way over the ridge. There were two decent  routes, through Göhren na Klinach and through Einsiedel. Einsiedel was the larger town and was in Saxony, but it was also very insistent on using its drovers for any transport on its roads. Göhren na Klinach, on the other hand, was a small town with a much more accommodating attitude. Probably because they were part of King Albrecht Wallenstein's personal fief and he had told them to be.  But accommodating attitude or not, the hills were still hills and it was still freezing out. The fresnos were scraping a lot more snow than earth. Snow roads are workable . . . till you get a warm day and they melt. And even in winter in the Little Ice Age, there was the occasional warm day.

****

"Why are we doing all this again?" Sergeant Beckmann asked as they sat in a house in Göhren na Klinach, the king of Bohemia not being in residence just at the moment. Actually, the king, to the best of Johan's knowledge, had never been in Göhren na Klinach. There was, however, some sort of family connection.

"We are setting up a transport route to get goods from the golden corridor to Tetschen," Johan said.

"Sure. But why? We could sell the stuff we are going to be selling in Tetschen a lot closer, at a good profit. Why go to all the trouble to take them all the way to Tetschen?"

"Because we aren't just making a profit on the goods. We are making a profit on the money too." This one had confused Johan at first, but it was true. As long as beckies circulated, they were, in effect, a free loan to the Third Division. And even if it was a fairly short-term loan that was constantly getting repaid, there were going to be enough beckies to produce a considerable profit. "But we only make that extra money if the beckies are accepted as good money. And, in the long run, that only works if they are good money. So, to make them good money, we have to make sure that they will buy stuff. And to do that, we have to have stuff to sell where the division is."

Beckmann dropped his head to the table. "This makes no sense."

Johan grinned a very insincere grin. "Trust me."




January 1636

"Where the hell have you been, Lucco?" Captain Ponte was apparently not thrilled.

"I've been arranging to improve the roads between here and Tetschen. Just like you told me to."

"You were supposed to be back two weeks ago."

"I would have been, but every half-mile I had to stop and negotiate with another village council. Every damned farmer between Zwickau and Tetschen had to have his say before the roads could be turned from a goat path to something a wagon could travel on."

"Well, that idiot in Bavaria has attacked Ingolstadt and we are moving south."

"What? That's crazy!"

"And Maximillian is known for his sanity?"

Lucco didn't have any answer for that. "What about finishing and transporting the big order for winter gear?"

"The ladies are hiring extra help." Captain Ponte grimaced at his little brother. "We are going to have to leave the women here alone."

"Is that safe?"

"Safer than taking them with us. And besides, we have to get the winter gear that the boss diverted to Tetschen and the Third Division."

"We could claim that the roads prevented our transporting it and sell it to the SoTF Guard, the way we planned."

"Not a good idea to piss off Captain Bartley."

Lucco snorted. "I'd a lot rather piss off Bartley than Kipper."

"Nope. Piss off Kipper and you just have to deal with Kipper. He's not likely to take it to Bartley. But piss off Bartley and you have them both to deal with."

"Well, I don't see how we are going to get them through. Not without us along to guard the caravans. Every village on the route is going to charge them duty on everything they carry and they will run out of money and goods before they ever reach Tetschen."

"I don't know, either," Captain Ponte said.

****

Gerlach Transport was the very old pickup truck that Peter Gerlach bought at a hugely inflated price in 1632. He then spent even more money having the old junker fixed and converted to use natural gas. In fact, he had bought as many tanks for natural gas as he could find, so the bed of the pickup was full of tanks, giving the sucker considerable range.  That truck, along with a train of two trailers it pulled, could carry over ten tons of cargo at an average speed of fifteen miles an hour over dirt roads. His tires had snow chains on them and were filled with tar, not air, so they wouldn't go flat. Peter and his wife did the driving and slept in a space he had had built over the gas tanks. It was a small company, but it made a good living shipping loads of cargo over the good roads around the Ring of Fire, and increasingly through northern Thuringia-Franconia. He looked up at the two men who had just come into his office at his home base, just on the far side of Rudolstadt from the Ring of Fire. "Can I help you?"

"Are you available for a larger transport job?"

"Yes, as it happens. Winter is a slow time."

"We need you to take goods from the railhead at Jena to Tetschen in Bohemia."

Peter shook his head. "The roads won't take the truck."

"They will now, or at least they will soon."

"What are you talking about?"

"We are from the Ponte Clothing Company and we have been arranging with the villages along the route to improve the roads."

Peter had heard that sort of claim before and learned to take it with considerably more than a grain of salt. "I would have to examine the road before I could make any promises. Besides, there is the question of what will I be bringing back. What do they have in this Tetschen place that is worth shipping to the rail head at Jena?"

****

It took a few days before Peter Gerlach had time to go up and see the road. And when he did he wasn't impressed. Sure it was wide enough to run his rig, but not if there was traffic going the other way. Someone would have to get off the road and there was no place on most of the road to pull over to the side and let someone pass. Not that that was an unusual circumstance. His truck and trailer rig was wider than most down-time wagons by a good two feet, and it was less forgiving of bumpy sidings than the high wheels and especially high axles of a wagon.

****

While all that was going on, David Bartley was burning up the airwaves with messages to his factor in Magdeburg and his friends in Magdeburg and Grantville. It was late December when the beckies were listed on the Grantville exchange. They were offered at par with the New USE dollar and several people were in attendance.

[image: one becky]Gertrude Schmidt talked with her sister Hilda and watched the board. When the beckies came up, offered at a price of one becky to one USE dollar, she called over one of the clerks and put in an order for five thousand of them.

The clerk nodded and smiled. He had been expecting her order. Everyone in the room knew that the beckies were Third Division scrip and that Mike Stearns and David Bartley were both putting their reputations on the line for them. It was only to be expected that their friends would buy a few in solidarity.

In the case of the Schmidt family, it was even arranged. Gertrude's buy of five thousand was joined by others. Dave Marcantonio and Ollie Reardon bought some, apparently out of personal friendship for Mike Stearns. The financial agent for the Grantville High school bought some, more for political than financial reasons. In just a few minutes the twenty thousand beckies that had been offered had all been bought.

"That went better than I expected," Gertrude told her next younger sister, Hilda.

"You were being silly. Who wants to be known as the one who didn't buy a becky?"

"Sure, but not everyone one has to buy one and you don't really expect them to maintain par with the American dollar."

"The beckies are as much American dollars as the USE dollars are," Hilda said. "They are backed by Mike Stearns, not Wettin and Oxenstierna."

"Axel Oxenstierna has nothing to do with the USE dollar and Prime Minister Wettin doesn't have much."

"Right. Pull the other one," Hilda said. "Wettin does whatever Oxenstierna says, or what is he doing in Berlin? Answer me that. And Wettin appoints the Secretary of the Treasury. And the head of the Federal Reserve Bank of the USE. You watch. One of Oxenstierna's cronies will end up in charge of the Fed and another will be head of Treasury."

"Treasury, maybe. But the Fed Chair is appointed for a four-year term. And Walker was only appointed last year," Gertrude insisted. "Even if he wanted to, Wettin couldn't replace him for three years. Thank goodness."

"Maybe, but a Fed Chair can be removed for malfeasance and I wouldn't put it past Wettin to have him impeached."

"On what grounds?"

"Failure to trim his toenails properly. It's votes, not guilt or innocence that would decide."

Hilde had a rare talent, Gertrude thought, of taking a really pleasant day and turning it into crap.

****

"It's the prices," Johan told Beckmann for the third time.

"So you've said, but Mast . . . ah, Captain Bartley has friends and he is buying in the golden corridor, or at least his agents are."

"That's right, but . . ." Johan paused. "It's supply and demand. The demand has been growing faster than supply since the day of the Ring of Fire. And every foot of improved road or railroad, every balloon, every airplane, every barge and boat, increases the demand even more. That is pushing prices up, or would be if there was enough money."

"It is pushing prices up. A pair of vice grips is going for a reichsthaler and that's in Magdeburg."

"Or sixty dollars each, bought by the gross, but even so the only reason that it's not a case of too few goods is because there aren't enough dollars. There just aren't enough businesses making things."

Sergeant Beckmann looked at Johan like he was crazy. "I've been to Magdeburg. They are making more stuff in that damn town than in Paris, Amsterdam, London and Rome all put together."

"Yep, and it's not enough." They were in another village on the road—such as it was—between Tetschen and Zwickau. And the village leaders were sitting around the same table, listening to them.

"Do they really make so much?" asked one. "We hear on the radio, but it seems so far and not quite real."

"Yes, they really make that much. And it's really that little. Not nearly enough for all the people who could put it to good use," Johan said, then turned back to Beckmann. "That's why the beckies. Because we need more factories and it takes money to build the machines for the new factories. Any village could make itself a good living if it could scrape together the money to buy a stamp forge and maybe a steam lathe."

Suddenly they were even more the center of attention in the village. "What do you mean?" Georg Michael, the village leader asked. He was a man of late middle-age with some trouble breathing, but he didn't let that stop him from working.

"Well, once the road comes through here, it will be relatively cheap to ship goods to the Elbe at Tetschen and then to the rail head at Jena. So you could manufacture tools and ship them out for sale. Like the vice grips that Sergeant Beckmann here was complaining about. With a drop forge for basic shaping and a lathe and borer for finishing, you could make vice grips. And like he said, they are going for a reichsthaler apiece in Magdeburg. More around here. Not that you would get that. You would use up the local sales pretty quickly, but shipping to the store we are setting up in Tetschen, or the store back in Zielona Góra gives you an outlet for them.  And it's not just the vice grips. Almost any tool has a market. Almost anything of any sort has a market. Plowshares, for instance. Knives. For that matter, forks and spoons and nails and screws and bolts and nuts. There's never enough of anything."

"But who can buy it?" Georg Michael asked. "We have barely enough to make ends meet now and, well, no offense, but I don't trust paper money."

"You would if you had been to Grantville," Beckmann said, smiling.

It doesn't matter," Johanna, Georg Michael's wife said. "We don't have the money to buy a drop forge or those other things you talked about."

"A loan might be arranged," Sergeant Beckmann said.

"Don't like debt!" Georg said firmly.

Johan and Beckmann let it drop and turned the conversation to other things. You couldn't make people move into the new world if they weren't ready to come, and a lot of them weren't.

****

"What's the status of the roads?" David asked when Johan and Beckmann got back.

"Improving. I suspect we will be able to bring the goods through without  more than standard delays. By the time we have some goods to move, that is. How have you been doing raising funds?"

"Pretty well. The new beckies are being printed and they are official. Trading on the money markets in Magdeburg and Grantville. Amsterdam and Venice haven't picked them up yet, but that's probably for the best. Amsterdam isn't all that thrilled with the dollar and are seriously discounting the USE dollar. I figure they would do the same to the becky, only worse."

"And Venice is still uncomfortable with paper money," Johan agreed. "What's the situation in Dresden?"

"Banér has invested the city, or he's doing so. We haven't heard as much as I would like but I think it's going to prove a really good thing that we have another  supply route."

"Is he crazy?" Beckmann asked.

"I think he must have at least tacit permission from someone," David said. Technically, what Banér was doing could be called putting down an uprising. Except for the fact that there was no uprising to put down. But that probably wasn't how Banér saw it. To him, the CoC acting to insure order was an uprising.

"So what are we going to do?" Beckmann asked.

"General Stearns is still in Bohemia talking to Wallenstein. What he has in mind, I have no idea. What I think he should do is bring Third Division back here and kick Banér's ass."

"That might not be the most politically astute move," Johan said with great and obvious diplomacy.

David snorted. "Was I being just a bit too bloody-minded there, Johan?"

"A condition of youth, Master David," Johan said with a grin.

David grimaced a bit but got back to business. "What about the winter uniforms? We got some before Banér cut the road, but what about the rest?"

Johan could only shrug.

****

Peter Gerlach sat hunched over the steering wheel with the heater turned all the way up and the wipers pushing snow and sleet off the windshield. He was making perhaps five miles per hour, and had been for the last two hours. That was because of a sudden snowstorm that had caught them about halfway between Jena and Zwickau. So far the roads had been fine. It was the weather that had been a killer. This was a big load.  Both trailers were filled to capacity with uniforms, as were the sleeping quarters above the tanks. He and Maria, his wife, were even wearing a set each, thanks to Ponte Clothing. They were warm enough that they both had unbuttoned the jackets.

The drifting snow obscured his vision for a moment and he was almost caught by the turn. He braked a little hard and the truck slid a foot or so, in spite of the chains. But they were creeping along in their lowest gear, and the transmission had been reworked to give them really low gears, so they didn't slide far.

Peter cursed and Maria whacked him on the shoulder. "What are you complaining about? I am the one who's going to have to go out in that to guide you around the corner."

Over the last year Peter and Maria had worked out a detailed set of signals that let them instruct each other on how they needed to turn the truck to make sure that both trailers stayed on the road. It wasn't an easy thing to do, but they had driven a lot of hours in all sorts of conditions. They were good at their job.

Maria buttoned up and opened the passenger door, then slipped and slid around the truck to the front, where she looked over the situation. Then she had him back up about a foot and a half, then shift to the right a little to adjust the turning arch of the first trailer. For the next fifteen minutes, they backed and shifted till the road train could get around the too-sharp corner. And the next one, which was only about fifty feet further.

Marie had icicles on her coat when she climbed back aboard the truck. "I think my eyeballs are frozen."

Three more hours and they finally made Zwickau. What should have taken three hours had taken ten, and they needed a place to stay. Their little cubbyhole over the truck bed was filled with uniforms and way too cold in this weather anyway.

Climbing out of the truck, they headed for the largest building in the town, which was an inn. Zwickau was on the border between the SoTF and Saxony, so there had been considerable trade through there since before Saxony had seceded from the newly formed USE. That trade had continued with no noticeable interruption all during the aborted secession and only increased after John George was removed, so there was a regular market and an inn to facilitate travel and trade.

****

[image: truck]The next morning, the world was white and shiny, covered with a blanket of snow with a thin crust of ice on top of it. The snow crackled as Peter made his way out to the truck and he had to bang on the truck to loosen the sleet coating enough to open the door. Once he got into the cab, he started up the truck and checked his fuel level. The converted 1987 Ford F-series started in spite of the cold but Peter took good care of it. He went back into the inn while the engine warmed up.

Fifteen minutes and a bucket of warmish water later, the windshield was clear of sleet and Peter and Maria were on their way, crunching through the snow. They made moderate time that day, covering about forty miles in seven hours and stopped in the town of Seiffen. Seiffen was a mining town, but the mines had mostly played out by this time, though they were hoping that up-time mining techniques would let them find new veins of ore.

Which was what Peter and Maria heard about that evening, though Maria did notice some of the really nice carvings that were made locally.

****

On the third day in the afternoon, they reached the Army base in Tetschen and unloaded the uniforms at the castle on the hill.

"We were starting to get a little worried," Captain David Bartley said, while Peter was still getting out of the cab. "What was the delay?"

"A snow storm our first day out. We had to go slow and careful. We still had to go slow and careful after it had passed because snow drifts were covering the road in a lot of places.

"We were told there would be a cargo back?"

"Yes. It's a mixed bag. Tetschen is a trade center, or it was before it got burned down. And there is a bit of everything down-time made in its warehouses. Here is a manifest. Most of it should sell in Grantville, though it's not as high a value as what you will be bringing this way."

That set the tone. Peter and Maria spent a day in Tetschen unloading uniforms and loading cargo for Grantville, then headed out the next morning. Two or three days each way, carrying several tons, and it was looking to be a busy winter. Especially since winter is hard on mules. Two more trips of uniforms and then they started carrying lathes and other up-time manufacturing equipment to turn Tetschen into a minor manufacturing center.

****

"How are the beckies doing?" Johan asked a few days after the last of the uniforms arrived.  

"So so. We will do better as we get more goods to sell in from Grantville and the corridor."

****

They got the order to move not long after that. Except for David and a couple of hundred supply personnel, who were ordered to stay in Tetschen and maintain the supplies while the hangman regiment moved out. Then Mike Stearns showed up and repeated the order. David and the supply units would stay in Tetschen and hand out uniforms while the rest of the army passed through on its way to Dresden to deal with Banér.

"I literally get to stay here and hold the army's coats while they come through to go to the fight," David said, trying to make it sound like a joke but not doing a great job.

"You aren't missing anything worth seeing," Johan told him seriously.

****

"Reports are that Third Division is moving north to relieve Dresden from Banér's siege," the radio blared.

Darlene started panicking the moment she heard the radio report. Johan was with Third Division. And what would she do without him, now that she'd found him? She had already lost one husband and son, taken away by the Ring of Fire.

That thought stopped her.  

In a perfectly safe world with damn few ways of losing your loved ones, the Ring of Fire had come along and taken her family. And she was worried about a war in the seventeenth century?

It wasn't that she stopped worrying about the war. It was more that the very existence of the Ring of Fire proved that all safety was illusion. Still, there were levels of risk and being scooped up by the Ring of Fire had to rank somewhere below being hit by a meteorite in probability. Whereas getting your fool head shot off because you left your wife and baby to run off to war when you damned well ought to be old enough to know better was a much more likely outcome. Having determined that Johan was an unfeeling idiot, she managed to regain her equilibrium somewhat. She was still worried, but there wasn't anything she could do about it.

She picked up her son and hugged him. "Your daddy is a jerk, Hans, and you're going to grow up to be one too. You can't help it. It's that Y chromosome. It does it to all of you. I can't even point it out to him by asking about a will, because he already had one made up as soon as we got married and then he updated it as soon as we knew you were coming. The jerk. You're set for life, even if he does get himself killed chasing after the Bartley boy. And so am I. Darn it."

The baby gurgled happily at her, already taking the male side.

"And I'm outnumbered. I need to have a little girl to balance things out. But I'd have to get your daddy back here to do his part. But knowing Johan, it would probably be another boy. It's always the man's fault if it's a boy. It's a scientific fact."

There was laughter from the door, and Maria came in. "It's their fault if it's a girl too, as I pointed out to my husband before he went off to war."

"I don't know why we put up with them," Darlene complained, only partly in jest.

"I do," Maria said with a salacious grin.

Darlene snorted. "What is on the agenda for today?"

"You are going to work and I am taking these two to the Play Room." The Higgins Hotel had several children in residence, so it possessed a daycare center of its own, called the Play Room. The Play Room had a variety of educational toys suitable for children from infants to school age. It was generally well populated.

"We could take them to Twinlo Park."

"It's cold out there." Maria shook her head "Really cold."

Which was true enough. Twinlo Park had a daycare center, but taking the babies out into the cold to go from one daycare center to another daycare center seemed a pretty silly thing to do. So, with regret, Darlene turned Hans David over to the nanny and headed off to work.

****

"I assure you, meine Dame, this is the best deal we can possibly offer," said Herr Junker, with a smile that made Darlene want to hide her jewelry.

But they had been going over this for the last half hour, and she was afraid that she had actually been losing ground in the bargaining. "Very well, Herr Junker, I will have my lawyers go over the agreement and get back to you."

"As you wish," Herr Junker said. "But I assure you, the contract is perfectly valid."

The issue was a small farming village about five miles the other side of Badenburg. Darlene had talked with Johan about buying the rents on a village as sort of a country estate, close enough to Grantville to make it an easy day trip but far enough to be quiet and peaceful. They figured on building a house out there as a place for the crumbsnatcher, and any little brother or sister that happened along, to play and grow up. Landed gentry with a country estate, that was what they were going to be whenever Johan got through following David Bartley into battles.

"I'm sure it is." Darlene gave him her best dumb blonde look. "But Johan would be so upset if I didn't have his lawyer look at it." There was no way Darlene was going to sign a contract written in German without having a down-time lawyer look it over, but there was no reason to take the heat if she could put it on Johan—who wasn't even here to complain.

"Of course, Frau Myers." Herr Junker, who was a cousin of the Badenburg Junkers but lived in Eisenach, almost managed to not look disappointed . . . but only almost.

Darlene looked around the village again. It was a fair-sized village. Almost fifty families had lived here before the war and quite a few had moved back after the area had stabilized. Probably, with up-time tech, they only needed about five families to run the place, but Darlene had been talking with them and figured she and Johan could help the tenants shift to manufacturing. It was a nice place, and she was getting it for a great price.

****

For the next weeks David divided his time between dodging the daughters of the local gentry and reassuring their fathers that in spite of the fact that most of Third Division had gone, they weren't facing imminent ruin.

"You're not thinking it through, sir," David told one of the fathers. "Yes, the Third is gone but you are well located. Spring will be here soon, the river route will open up and goods will flow again. Meanwhile, with the road improvements there are goods coming in. And you are right on the border between Bohemia and the USE. Goods from both countries will come through here. You're in an excellent position to make considerable profits, not just on the finished goods but on goods manufactured right here from materials brought in."  David looked at his records for a minute. "Look, you have access to manufactured goods from the whole corridor, and you have the Jena road, which goes through a lot of farming villages which are producing wool and rye and beans. Set up some canneries, a few freeze-drying plants. Sell preserved foods. I know cans are still expensive, but you can get some good freeze dryers from Magdeburg. I know the man that makes the best of them. Wallenstein will want freeze-dried food for his armies and so will General Stearns. Talk to your neighbors, get the local roads improved so that people can ship goods here cheaply and you can process them."

The eyes of the father of a particularly vapid example of Bohemian gentry were glazing with visions of great wealth, and those visions weren't entirely fairy dust. Production was still very concentrated in the golden corridor, but this was arguably the north edge of that corridor. At least till Morris Roth got things in Bohemia a little more under control, and even when he did that would only mean that there would be more goods going both ways—right through here. The same terrain that made this place the place you wanted to win if you were going to invade Bohemia or Saxony also made it the natural place to get rich off the trade between the two nations.

"Yes, yes," said the man. "That could work."

"Maybe if we had the money," said his partner, whose daughter was quite bright and not the least interested—thank God—in David and who had helped fend off some of the more insistent parents. Julia, the girl in question was, as it happened, quite interested in one Major David Barclay and David wished her good luck in her pursuit. Which would have to be done by mail for the next little while because Major Barclay was with most of the Third Division in Dresden. Well, camped outside it. All of which proved that she had come by her smarts legitimately. "But when you leave, Major Bartley, you will be taking your bank?" His hopeful tone made it a question.

"And the beckies?" David smiled. "No. We will be leaving the Third Division Exchange store and bank right here. It will be operated by veterans of the Third Division, but there were some lost in the battle for Dresden. Quite a few wounded soldiers in need of work. Some of them will be coming back here just as soon as they can be moved. The bank and the beckies will be here, just as they are even now being made available in Poland."

"So we can get loans to keep the businesses busy until we can start selling our goods upriver?"

"Yes, I think some loans can be arranged."  

But finally, a few days after his talk with the fathers of Tetschen's eligible daughters, David managed to escape. The Third Division was going to kick Maximilian out of Ingolstadt and keep right on kicking till he was removed from Munich, as well. And, wonder of wonders, they were going to need supplies.

****

David Bartley came off the train first, in winter uniform. Much of the army was marching south, but David and Johan had business to take care of here in Grantville. Most of the workers in his clothing factory—or sweat shop, as he thought of it—had been activated and headed south while the Third Division was still in Tetschen. They had hired replacements, but hiring people near Grantville was expensive. So he and Johan were looking at ways to either get more people to come from outside the area, or move the factory up to the Elbe, where transport was cheaper. There were also about a hundred other matters of business to manage, some personal, some for the division.

"I am still amazed how well the beckies are doing. Sure, out in the boonies where they are the only decent currency available, but in Grantville and Magdeburg?" David Barclay was telling David Bartley as they detrained. Barclay had taken a few days off to handle the investments of his regiment.

"Honestly, so am I," David Bartley admitted. "But as long as they are, we need to get industrial capacity up in the places where we have the Exchange stores, so there will be products to trade for them. I don't like having to get everything from the golden corridor."

Their conversation was interrupted by a plump female missile. David and David looked back to see short, stocky Johan Kipper almost bowled over by a short, stocky Darlene Myers. "Don't break him, Darlene," David said. "He's really quite useful."

Darlene paid David no attention. Which was only fair. He shook his head as Darlene hauled Johan off on some errand. Clearly, David wasn't the only one who had business that needed handling in Grantville. David just wished his business was a little more like Johan's.

****

"I had a talk with Dieter Junker. The contract will be rewritten, and we will pay a fairer rate for the rents and get more of the rights as well," Johan said in a condescending tone.

That was what really pissed Darlene off. She hadn't thought of Johan as a male chauvinist pig till this. But he sounded just like a guy back up-time, telling her he had gotten a better deal at the car dealership. No, come to think of it, it wasn't just the tone of voice. It was the fact that he had gotten the village and better fishing and hunting rights, all for less. A lot less. "Yes, dear," she gritted out.

Johan patted her shoulder and went past her to play with little Hans. Darlene didn't brain him with a cast iron skillet, but it was a challenge not to. She had to get out of here. "I'm going to go up and say hi to Delia."

"That's fine, dear." He didn't even look up.

****

"He follows your grandkid around like a puppy and treats me like I'm an idiot. I thought we were in the seventeenth century, not Elizabethan England."

Delia laughed.

David grinned and shook his head. "No, Darlene, you don't understand. Johan is indeed very loyal to me and our family. He considers us very good and noble people, in the up-time sense of the word. But he hadn't been in Grantville a week before he decided that none of us were actually competent to look after ourselves in the real world. So he has a tendency to manage us all, as servants have been doing all through history all over the world."

"What does that have to . . ."

"The reason he sometimes treats you like you're not quite capable of wiping your backside isn't because you're a woman. It's because you're an up-timer."

****
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Chapter 12: The Lord of the Tracks




Jena

June 1636

"Jakob, what are you doing?"

Opa again. Always the same question.

"I'm writing."

"Are you doing your homework?"

"I finished it two hours ago."

"So it's one of these stories again? Why can't you get yourself a real job after school? You're fourteen now. Other children of your age are already apprenticing."

"Opa, please! You know I've already sold some of my stories. And the publisher has paid more than a whole year of apprentice wage." Okay, that isn't so difficult, since apprentices in their first years get absolutely no wages. But why mention the obvious?

"And why did he do it? Because they were good, or because of your name?"

Hmmm. Good point. I hope the former. "He said they were good. He said adventures would always sell. And my stories had the air of authenticity."

"  'Authenticity'? Ha! You simply fantasize. You haven't yet experienced any adventures. Didn't you just rewrite some of these romances from Grantville?"

Oops. "I only took the ideas and wrote completely new stories."

"Replacing cars with horses and telephone calls with letters and New York with Magdeburg and so on . . ."

"Opa! You told me you had never read one of my stories."

"Leave an old man some secrets . . ."

But I had an adventure. At least one. Perhaps I should write about that.




The Lord of the Tracks

(Being a description of the life of a strange vagabond named . . .

Hmmm. What pseudonym should I use this time? Let's look at the list. Yes, this one is good.

. . . Melchior Sternfels von Fuchshaim)

I'll write the introduction later . . .

Chapter 1

Describes Melchior's origins and upbr

No. Hop into the action.

We left our home. I was dressed in silvery armor and my trusty knave steered a coach drawn by two fiery wild animals. We fought our way against all odds through the mountains and valleys until we reached the home of a greedy robber . . .




On the road to Gotha, near Eisenach, State of Thuringia-Franconia

Summer 1634

Jakob was tired and annoyed. Opa had forced him to travel the whole way from Gelnhausen to Eisenach in only four days. Jakob had to walk and lead the ox team, while Opa was riding on the wagon most of the time.

But perhaps Jakob got the better part of it. The road had been very bad, and walking was certainly better than getting all his bones shook up on the wagon.

Here in Eisenach they unfortunately didn't need another baker. Opa had had great hopes after hearing of the increase in population all over Thuringia. This was the reason he sold his bakery in Gelnhausen, daring the arduous path to Eisenach.

But in Jena, so the people of Eisenach told them, craftsmen were still needed to work for the new "Eisenbahn" company. And yes, even such simple crafts as baker.

And so they traveled on.

Shortly after leaving Eisenach the road changed. The new road was so smooth and level, suddenly the oxen tried to pass Jakob.

And even Opa noticed it. "What's the matter?" he asked.

"They have built a new road. They apparently have broken all rocks and filled the holes with the pieces. See?" Jakob picked up one of the chunks. "The edges are sharp. And it seemed they have leveled the road as well."

But everything comes at a price. Literally.

They reached a toll booth. "Where to?" the toll keeper asked.

"Jena," Jakob answered.

"And back?"

"No." Jakob shook his head. "We want to stay there."

"Six Groschen."

"How much?" Opa shouted. "Do you loot harmless travelers?"

"Nobody forces you to use the rail road. You can turn left and use the old road." He pointed to a dirt road—a very dirty dirt road. "But as far as I know the bridge over the Wutha has not yet been repaired after the spring storm. So you will have to unload your wagon and carry all your load over the creek."

"All their load" would be the furniture they had brought with them and all bowls and boxes and tools from Opa's bakery. That would take half a day.

Opa's face showed the same thought. "That's a trick," he said.

"Try it," the toll keeper shrugged. "If it's a trick, you may come back and blame me."

Opa's gaze met Jakob's. They had no chance to win this game.

Opa shrugged and took the money from his moneybag.

The toll keeper handed Jakob a printed sheet of paper.

"Here are all the inns and distances; so you can always decide if you want to stop or try to reach the next one. When you show this ticket at one of these inns, you'll get a discount of one Pfennig for your stay."

Strange customs. And what a strange sheet with several columns. The first column with the names of the inns, the next with the distances in Hessian Meilen, then West Thuringia Meilen and Saxe-Weimar Meilen. But then the next column had the title "Kilofuß," and much bigger numbers.

"What's a 'Kilofuß'?" Jakob asked, frowning.

"The new unified distance," the toll keeper answered. "It's already officially introduced in all three Saxe-counties, and Erfurt. The Schwarzburgs will follow soon. It's one thousand American feet long."

Coming from Hesse, they were familiar with a very long mile; but here in Saxe-Eisenach—or West Thuringia as it was called since last year—the mile was much shorter. So a unit that was the same length everywhere would be very good for travelers to estimate their day's destination. Fortunately, there were more columns that had the estimated times for ox carts, horse carts and riders.

"That's a very helpful piece of paper," Jakob admitted. "May we keep it afterward?"

"No problem. At the last toll booth before Jena they will stamp it."

****

. . . thus we defeated that notorious brigand, obtaining the most precious possession he had owned: A treasure map leading us on our hunt for glory and honor.

Chapter 2

Guided by this map we soon reached our next destination: the lair of a steaming, fire-breathing monster. A new fight was dawning . . .
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Five days later

"Jena Lokschuppen" was a real big area.

Halls, houses, wooden towers, people everywhere. These people had to be fed, so of course, they needed more bakers. Opa was shown the big bake house; it wasn't comparable to the small bakery in Gelnhausen he had owned.

Three large ovens were continuously producing bread for two shifts of workers. They had "lunch" at noon and at midnight, "breakfast" at six in the morning and six in the afternoon.

"Twenty-four-slash-six," they called it. Only Sunday off, and even then they had some Jewish bakers with their own smaller oven at work.

So Opa jumped into his work again, with four new apprentices.

That left Jakob to his own devices.

Jakob would attend the Lateinschule in Jena, but it was the harvest holidays, and if he got too close to the bakery, Opa would certainly press him into forced labor.

So he felt it was better to bail out and explore the premises. Perhaps there were more boys his age here.

Strolling along the backside of the buildings he reached an open window. Looking inside he saw (Ugh!) a classroom. Only two people inside. An elderly—perhaps not so elderly—man, apparently the teacher, and a young, blond, small schoolgirl.

But this was strange. The man was reading and translating a text.

Modern English, the "up-timer" style Jakob's teacher in the Lateinschule in Gelnhausen had introduced two years ago.

The man was a student!

"'The steel bronze,'" Jakob heard, "'of Colonel Franz Uchatius (1811–1881) consisted of copper alloyed with eight percent of tin, the tenacity and hardness being increased by cold-rolling.'[image: rolling mill]

"Only eight percent," the man interrupted himself. "This is more than interesting; we use one part tin on four parts copper for bell bronze. So I should try this 'steel bronze' mixture. But what is 'cold-rolling'?"

"It's rather what the name says," the young girl answered competently, "take two hard cylinders and push the cold softer bronze through. I don't know the exact construction of a rolling mill, but I'm sure we can get a cheat sheet from Grantville."

And she was the teacher. And obviously one of the "up-timers." Her German sounded strange.

"Hmmm," the man answered. "If we can use this rolling mill to bring the necessary profile into our tracks, we can cast them simply in sand without an expensive mold. Very interesting, and very efficient. I must see such a thing as soon as possible and talk with one of Grantville's master machinists."

"And what must our young visitor see?" she asked, now facing Jakob directly through the open window.

Oops. "Nothing?" Jakob tried. "Sorry, I didn't want to spy upon you, meine Dame."

"How cute, he's a polite boy!" she said, half in the man's direction. Jakob could see him flushing.

"Nikki," the man said in an embarrassed tone, "I can call you meine Dame, too, if you like it."

"Just teasing, Wolfgang, mein Herr," she said and punched at his chest. "But you, out there, come in and introduce yourself."

Jakob gripped the window ledge and leapt into the room. There he removed his cap and bowed. "Jakob, meine Dame. Jakob Grimmelshausen."

The girl called Nikki frowned. "Rings a bell," she muttered. "Should I know you?"

"There's a village called Grimmelshausen, near Suhl," the man called Wolfgang said.

"Yes," Jakob agreed, "our family comes from that village. But my grandfather moved to Gelnhausen in Hesse. He's a master baker; he has a shop in the bakery."

"And you," Nikki said, "are wandering around to avoid work?"

Jakob grinned. Then he proudly said, "I'll attend the Lateinschule in September, but now are harvest holidays. Work will come soon enough."

The other two laughed. "Schlaues Kerlchen," Nikki said.

"And what," Wolfgang asked, "do you want to learn in school?"

"Reading and writing! In Latin, Spanish and English. I want to be a novel writer."

Suddenly Nikki's eyes widened. "A novel writer! Are you by any chance Johann Jakob Christoffel von Grimmelshausen?"

Jakob nodded. "But everybody calls me Jakob, there are too many Johanns around. How do you know that?"

"I'd like to know that, too," Wolfgang said growling.

"It doesn't matter," she answered. "But if you ever get to Grantville, look up your name in the library."

Jakob beamed. "Oh, I will be famous! I knew that! I have already written stories about knights and dragons."

"We have a real dragon here," Wolfgang said smiling. "Would you like to see him?"

"You're joking, mein Herr," Jakob said hesitantly.

"Do you want to bet?" Wolfgang turned to Nikki. "I think, we should finish now. I have to do something. And I think, I should secure the premises from that straying wannabe-author."

"I understand," Nikki said. "I can see that sparkle in your eyes again. Godspeed!"

Wolfgang blushed again. "Come on," he said to Jakob.

****

Jakob had to admit that he was a little nervous. The thought that that burly man would show him a "real dragon" was a little scary.

They walked across the big yard framed by office buildings, the canteen and a large building they were now approaching. High on the wall he could see many windows but here on ground level it had none.

[image: building]There was only a small door, guarded by two watchmen. Wolfgang greeted them and introduced "my friend Jakob." Jakob felt like he'd grown an inch. Then Wolfgang opened the door and they entered hell. Or at least a place which nearly fitted Jakob's image of hell.

It was loud. Very loud. Banging sounds, shrieking sounds, and sounds Jakob had no words for. And lights. High under the ceiling, enormous hanging globes were brighter than the sun outside. And flashes. Suddenly in one corner a light grew blindingly and then disappeared. And smells. Burning coal he knew, but there was also something stinging in his nose he never had smelled before.

No dragon, but this could easily be a dragon's lair.

Jakob noticed that he had stopped to look and listen and inhale all these sensations. He had completely forgotten to follow Wolfgang. But fortunately the man had stopped, too, and looked back at Jakob. Then he waved him forward.

Jakob walked around a large cabinet, which had blocked his view, and froze.

The dragon. Wolfgang has told the truth.

The monster was black. Higher than twice Jakob's size and longer than five times. A long nose pointing vertically to the ceiling and disappearing in the dark between the light globes. At the other end Jakob could see a red glowing square eye. Instead of feet the dragon had wheels. Two at the end where the nose was, two at the end of the eye. And certainly four more wheels at the other side Jakob couldn’t see.

But the wheels didn't reach the floor. The whole monster floated about a foot in the air, and it didn't move.

Jakob closed his mouth when he realized it was hanging open. Wolfgang was talking to another man. The man nodded and then walked to the eye of the dragon. Jakob could see a ladder behind the eye, which the man now climbed.

Wolfgang signaled Jakob to put his hands on his ears. Quickly Jakob followed this command. Only just before the dragon shrieked. But the blood-curdling, ear-splitting sound didn't come from the dragon's mouth. In fact there was no mouth. Only a thing on the dragon's back, which looked like an organ pipe. An organ pipe emitting smoke. No it wasn't smoke. It was steam. The dragon shrieked again, and Jakob could see and hear that it was indeed the organ pipe which made that sound.

Just as he started to wonder if that thing was really alive, it began to move. No, only the wheels started to turn in the air. And a metal beam moved up and down at the side of the dragon connected to another wheel.

And now he could see that the eye wasn't even an eye, but only a window. The man who had climbed the ladder was leaning out of the window grinning. Wolfgang pointed to the front of the dragon. The other man nodded, did something, and suddenly the dragon opened his real eye on its front side.

It was only a lamp. But a very strong lamp. A finger of light visible through the dusty air came out of it and lighted the wooden gate ahead of the dragon. Wolfgang lifted a thumb, and then made a throat cutting move with his hand. The other man nodded, the dragon shrieked for a last time, and then the lamp went out and the wheels came to a halt.

Wolfgang waved again and Jakob followed him out of the building. This time they used a small door, which was contained in the enormous wooden gate just ahead of the dragon. Jakob could see something like two silver bars running along the floor through the wooden gate and continuing on the outside to the fence surrounding the whole Lokschuppen.

"What was that?" Jakob asked.

"What do you think?" Wolfgang asked back.

Jakob shook his head. "That was no dragon. There was nothing alive in this . . . this thing. Apart from the other man."

Wolfgang nodded approvingly. "And?"

"Something like these APCs the Americans have?"

"Not exactly. Try again."

"Something to run on this newly built 'rail road' to Eisenach?"

Wolfgang rose his eyebrows. "Very good!"

"But what is it? How do you call it? A 'rail'?"

"Oh, I think 'The Dragon' would be a really good name. The up-timers call it a 'locomotive.' "

Hmmm. That sounds Latin.

"Locus 'place'; motus 'moved,' " Jakob checked his Latin vocabulary. Then translated: " 'By the place' and 'moved'? Moved from the place?"

"You know more than me," Wolfgang admitted. "But the name fits. It's moving wagons from one place to another."

"It's . . . big."

Wolfgang laughed. "Oh yes, and loud and dirty. Wipe your forehead."

Jakob did it and his hand was black. "Oh my God, how do I look? What will Opa say, when I come home so dirty?"

"No problem," Wolfgang said. "Come with me. We'll have a shower."

Shower? A short rain?

The "shower" was in one of these modern tiled toilets, with warm water falling from above like rain. Wolfgang even had given Jakob a piece of soap, and within few minutes Jakob felt much cleaner than any time in the last twelve years.

Just when he finished, he saw Wolfgang coming back. He had fetched one of the blue pairs of trousers everybody was wearing here, and gave them to Jakob.

"Try it on. It's the smallest size. I've given your clothes to the laundry. You'll find them over there tomorrow."

Even the smallest size was much too big for Jakob, but after two folds at the bottom end of the legs, they fitted . . . more or less.

"And now," Wolfgang said, "you can decide. Do you have enough adventure for one day? Or appetite for more?"

This was a question Jakob had no problem answering.

****

. . . and after having put the dragon in his place, I bathed in a pool just as Siegfried has done many years ago. Invulnerability was my reward for triumphing over the beast, and a new sapphire blue armor was my prize.

Chapter 3

But that was not the last adventure at that day. The conquest of a new land was still waiting for me. But that was no task for a simple knave like mine. So I bade good bye to him and made certain to get the services of other knights. Not as magnificent and famous as I, but with strong legs, which they needed shortly after . . .




On the track to Grantville

Wolfgang had written and signed a note for Jakob's grandfather, who was sleeping after the night shift. Then they walked to the highest part of the premises. There a similar pair of endless metal bars lay on a gravel road like Jakob had experienced on the way from Eisenach.

[image: rail bike]These bars were supported by crosswise wooden beams and held by big nails. On this "rail track," as Wolfgang called it, stood a weird vehicle.

Four metal wheels around a wooden platform, a wooden bench in the center, two small seats like saddles to the right and the left, and a bar before them. Some metal things below these seats, apparently to put the feet on. At the back it had an open wooden crate with bags in it.

Two brawny young men in blue trousers were waiting for them. "Guten Morgen, Meister Wolfgang," they greeted.

"Are you ready?" Wolfgang asked, and the men nodded.

"Ja, Meister. We have already talked to the railway station. We'll have to wait at the switch; the train to Grantville will pass in fifteen minutes. Then we can follow."

Wolfgang looked at the tower in the middle of the big yard which had four big clocks showing in the four winds. It was ten minutes to ten in the morning.

"Just in time," he said, "exceptionally." The men laughed.

"Jakob, these are Johannes and Hannes. They'll come with us to Grantville."

"Grantville!" Jakob shouted. "We're going to Grantville! Hurrah!"

The he frowned "But won't that take too long?"

"We'll see," Wolfgang said. "It depends on the legs of our draft animals."

"Hey, master," Hannes said. "Don't be disrespectful, or we'll suddenly be sick." Then he grinned.

"Come on." Wolfgang waved Jakob on the bench. The two young men mounted the saddle-seats, and Wolfgang stood at the back of the vehicle.

Then Wolfgang pushed, and the two men stepped on the footholds. Left and right and left and right. The vehicle started to move. Wolfgang ran and jumped onto the vehicle and sat at Jakob's side.

The vehicle got faster. Shortly afterward they left the Lokschuppen premises through a large gate. They moved down a slight slope, and the men didn't need to step anymore. The vehicle was running down on its own. They even had to pull a long lever to screechingly put a brake on the back wheels.

After a short time Jakob could see the Saale and the vehicle stopped. Their "track" joined another one, coming from Jena and continuing south. At the link stood a large pole painted white. All men now looked to the left in the direction of Jena.

Jacob suddenly heard a hooting sound. And saw something really weird. Compared to all the weird things Jakob had already experienced at that day.

A vehicle approached. It was larger than an ox cart and had a glass box on it. Behind it, other bigger wooden boxes followed, on wheels. Two of these boxes even had windows, and Jakob could see people looking out.

The leading vehicle made a humming sound, far softer than the tsh-tsh-tsh of the "locomotive." A man was sitting on a couch in the glass box. When the vehicles passed, all the people on board waved. Jakob and the three men waved back.

This was obviously the "train to Grantville" Hannes had mentioned.

Wolfgang jumped down and approached the vertical pole. After the train had passed he pulled hard, and the pole tilted away from the track. The two young men started to step again at their footholds, and the vehicle moved forward until it had reached the other track.

Behind them Wolfgang pushed and the pole straightened again. He jumped back on the vehicle, and then Hannes and Johannes really made an effort. They managed to speed the thing nearly as fast as the disappearing train.

The wind began to blow. A disturbing experience to Jakob. They now moved faster than ever in his life. His eyes began to water. He closed them. But then his curiosity won. He opened them again and looked.

They moved along the Saale to the south. Small signs along the track showed the distance, obviously in Kilofuß.

After fifty Kilofuß they reached the next town. A wooden platform was built next to the tracks. A sign read "Kahla" and a big clock showed the time. Eleven in the morning.

Oh my God, what a crazy speed.

With the ox cart they had managed about ten Kilofuß an hour. And this vehicle, with only two men moving it, was five times as fast! And the train was still faster! A galloping horse might reach this speed, but only for a short time.

They slowed down. A man in a dark blue suit waved and then gave them thumbs up. Hannes and Johannes waved back and accelerated again.

"How long will it take to Grantville?" Jakob asked.

"Two and a half hours," Wolfgang answered. "You should sleep now. On the way back, it's our turn to pedal."

Hannes laughed. "Oh yes, downhill. That's a children's game."

This is uphill? How fast can this thing move downhill?

****

Jakob opened his eyes. After some seconds, he remembered where he was. The wind on his skin helped him. At his side Wolfgang also seemed to sleep. Only the two "draft animals" were awake treadling and talking. Since the vehicle found its way alone on the tracks, they even didn't need to look forward.

But Jakob did.

And saw something on the track before them. Still far away, but it seemed to approach them. It was a train like the one that passed them. But this one was not going away, but seemingly coming nearer.

"What's that?" Jakob shouted and pointed to the train.

Hannes turned around to him. "What?" Then he saw the pointing finger and his eyes followed its direction. "Scheiße. Schon wieder," he cried and began to brake.

Wolfgang woke from the screeching sound, saw what was happening and helped Hannes brake.

When the vehicle stopped, the train was no longer far away. Now its signal horn hooted. "Yes," Wolfgang said. "We know. Jakob, down!"

Now all jumped from the vehicle. The three men gripped it at different corners. Wolfgang commanded "And three!" and they lifted the thing. It didn't seem to be too heavy. In the meantime the train had stopped less than ten paces away.

After they had set the vehicle down at the side of the track Wolfgang walked to the train. Jakob saw him argue with the driver of the train who had left his glass box. Both men seemed to be angry, but fortunately not at one another. Then they shook hands.

The train driver climbed in his box again, and the train slowly accelerated. Wolfgang returned scowling. "Somebody will have to answer some very uncomfortable questions. We correctly registered our trip in Jena. Or didn't we?"

"We did," Johannes said. "And Orlamünde gave us a 'go' when we passed through."

"That's the third time in half a year, if I count it right," Hannes commented. "Fortunately, the train is so slow we haven't had a real accident so far."

"Slow?" Jakob wondered. "Our—uh—vehicle is running like the wind, and the train is faster."

The others laughed. "Compared to an ox cart," Wolfgang said, "you're right. But that pickup that hauls the train could be five or ten times as fast as our railbike, if the tracks were better. It can run up to a hundred American miles an hour."

Jakob was stunned. An incredible speed, an unbelievable speed.

Meanwhile the train had passed and they could carry the railbike back onto the tracks. Wolfgang used the stop to get some bread, cheese and a keg of beer from one of the bags. He shared it with the others, and then they started again.

****

For the rest of the journey Jakob stayed awake and concentrated on the forward track. He didn't want another surprise like the last one.

They passed through the Rudolstadt train station, and then along the Schwarza River until the weird cliffs appeared that marked the so-called Ring of Fire.

Then the box-like buildings of the "high school" could be seen. Wolfgang told Jakob the yellow boxes in the yard before the buildings were called "school busses."

For Heaven's sake, how many students do they have there? These buildings are . . . gigantic.

At last they reached the railway station. "Grantville Central" the signs read. It was half past one. Three and a half hours they had needed for a hundred and sixty Kilofuß. Two whole days it would have taken with the ox cart.

Wolfgang and Jakob left here. Hannes and Johannes wanted to move back to the tech center near the high school and browse through some of the books there.

"Books!" Wolfgang told them. "Not girls! I'll phone the high school library, when we're finished here. I think it'll be around six after the train from Magdeburg has arrived. Then you can pick us up here again."

"Oh, you don't need to phone," Hannes said, but Wolfgang only smiled.

"Books!" he repeated.

[image: booklet]When they had left, he said to Jakob, "They certainly won't spend their time in the library. Come on, we need to visit some people."




Library, Grantville

Dropping the boy at the library was certainly the right choice. Stephanie Elias, the librarian, laughed when she heard the name. She produced a small booklet with the title "The Adventurous Simplicissimus" which even had a German facsimile title on the second page.

"But it says 'German Schleifheim von Sulsfort' as the author's name," Jakob said hesitantly after he had studied it.

"You have to reorder the letters. It's an anagram of 'Christoffel von Grimmelshausen'. And the name of the main protagonist 'Melchior Sternfels von Fuchshaim,' too. In the old timeline the scholars needed nearly two hundred years to correlate all your books."

"May I read it?"

"Of course, sit down over there."

While Wolfgang was still talking to the librarian, Jakob was already starting to giggle. The jokes in that book seemed to be understandable even for a twelve-year-old boy with two school years in English.

"Leave him here," Stephanie Elias said. "I'll keep an eye on him while you talk to Ollie. If he can develop the same creativity as in the old timeline, we'll soon have some new and different books here."

Ollie Reardon's machine shop

"Railway tracks from steel bronze?" Ollie Reardon asked. "I checked my manuals when your telegram arrived. That's certainly possible. In our time, bronze was much more expensive than steel. But here and now? You don't even need coal in the mixture. You can simply melt copper and tin together like your family has done for centuries.

"How big will your locomotives be?"

Wolfgang shrugged. " 'Fifteen to twenty tons,' Marshall said. A 'geared locomotive' with eight or twelve wheels."

"That's very reasonable." Ollie nodded. "You should try the standard profile for fifty-five pounds per yard; that will give you stability comparable to forty pounds of steel. The measures are certainly in one of the books on railways. If not, go out and measure our tracks.

"And for the rolling mill: look here."

He took a copper pole from a corner, went behind one of the large machines. Large steel cylinders started turning, and suddenly the pole emerged from the front of the machine. No longer a pole, but a sheet of copper.

"So easy?" Wolfgang asked.

Ollie laughed. "With a fifty horse power motor, and such a small rod, it's easy. For your tracks you'll need a larger one. I think you'll need at least two hundred. But Marshall should be able to calculate that."

Cora's Courthouse Café

The meeting in the machine shop had not exactly been a pretext to visit Grantville, but this opportunity was too good to be wasted. Grantville with its telephone grid and bus lines made making appointments with another person really easy.

Even when the other person worked rather far from downtown.

When Wolfgang entered the café, a flower bouquet in his hand, he was more than a little nervous.

[image: daisies]"Take some daisies," Audrey Baker in the florist shop had said. "You can't go wrong with daisies."

He should have thought of this earlier, not just when walking to the florist shop. Margeriten were blooming everywhere along the railway.

Then he saw the woman he had an appointment with. No doubt. Sydney Mase was simply an older image of Nikki.

But when he tried to give her the flowers and shake her hand at the same time, everything went wrong. The flowers fell on the floor and his head hammered against the table. The table shook and Ms. Mase's tea spilt on the tablecloth.

Fortunately, nobody was hurt, but the first impression he had made with his appearance was shattering. Literally.

When he looked up he saw Ms. Mase laughing. He tried to imagine this picture, and then began to laugh, too. Then he seized the damaged bouquet from the floor—this time in his left hand—and started a second attempt.

"Good afternoon, I am Wolfgang Hilliger."

She took the flowers, still laughing. "I anticipated that. Sit down, before you damage the rest of the interior."

"Thank you. I'm normally not that clumsy," Wolfgang said contritely and sat down.

"But the first meeting with a prospective mother-in-law has this kind of effect on men, I heard," Sydney Mase said smiling.

"I—" He stopped.

"You want to tell me that Nikki's pregnant."

"No, oh no!" Wolfgang felt his head turning red and white consecutively. "We are—only friends. Not even friends. We are—"

"You want to ask for her hand and you are not even friends? How does that work?"

"Frau Mase—"

"Sydney."

"Frau Sydney—"

"No, only Sydney."

"Fr—Sydney, I'm far from—I only wanted—"

"Shhh. Calm down. Be quiet and have a cup of tea first."

Wolfgang could see a woman, obviously the maid, standing next to him.

He took a deep breath. "No, please, no tea. I fear I'll break the cup. Bring me a beer, please. And bring another tea for Frau Mase."

The woman laughed and walked away. Two minutes later, Wolfgang could take a big gulp.

"Ahhh. Thank you."

Two minutes had been enough for his thoughts to settle.

"Sydney, I do not intend to ask you for the hand of your daughter." He smiled. "Not yet, I should say. At the moment, Nikki and I are—let's say—only friends. In fact she's my teacher, I'm her student, and we have not yet met outside the classroom.

"But you're right, I want to change that and I hope and strongly believe she's interested in me, too, and I don't want to make any avoidable mistakes. See, I'm a master now, and in Germany a master is expected to be married. As soon as possible. The Lokschuppen is different. But my family isn't. I wrote to my mother about my promotion, and I'm sure I know what her first return letter will contain.

"And before I even start to court Nikki, I wanted to confirm that there are no—resentments? Is that the word?"

Sydney laughed. "Wolfgang, not in the least. Oh no."

Wolfgang frowned.

"Sorry," Sydney said. "Yes, the word is correct. And no, I have no resentments. What do you know about American 'courting' customs? I assume nothing at all."

Wolfgang nodded.

"Wolfgang, an American mother is happy if she meets her prospective son-in-law before her daughter gives birth. That's not exactly right, but it's the right direction. American children—I should say 'young adults'—tend to live their lives, at least emotionally, far away from their parents. Believe me, I was such a girl once. I married at eighteen because I was pregnant with Kyle. And then came Nikki. And then I got divorced.

"In this new world, where each bride has her wedding gown widened around her waist, I didn't really expect such a meeting with someone like you before it was too late.

"So please excuse me if my greeting was a little too disturbing for you. And in the other world, I certainly would have said something like 'She's too young. Wait until she has finished her studies.' But here in this brave new world, I'm happy that she can find a real man, not one of those college wimps."

Wolfgang didn't exactly understand the last term, but he got the tenor. He took another gulp from his beer. That meeting went far better than he had feared.

"And for the courting?" he asked.

"Do what you like and she likes. Be nice to her, that's all. And invite me to the wedding. I want to see my girl in white."

****

. . . so we victoriously returned from the land of milk and honey. New wisdoms we had learned; new friends we had made. Large treasures we had liberated from the control of the

Lord of the Tracks.

"Jakob," Opa shouted. "Take out the garbage! NOW!"

****

Author's notes:

The original Roman mile (mille passuum = thousand double steps) is rather close to today's American mile. But in Europe in the Middle Ages they used a multitude of measurements, all called "Meile" (league in English, lieue in French) which were rather different from that.

Most German principalities used miles of about 25,000 feet (f.e. Saxe-Eisenach 24,750 or Saxe-Weimar 24,500) but there were extremes in both directions. Hesse-Kassel's mile was over 30,000 feet long and the Palatinate's "only" 15,000.

****

[image: Simplicissimus]Here is an incomplete list of pen names Jakob used in his career:

Melchior Sternfels von Fuchshaim

Samuel Greiffenson von Hirschfeld

German Schleifheim von Sulsfort

Michael Regulin von Sehmsdorff

Philarchus Grossus von Trommenheim

Erich Stainfels von Grufensholm

Simon Lengfrisch von Hartenfels

Israel Fromschmidt von Hugenfelß

Signeur Meßmahl

Sylvander

Illiteratius Ignorantius

Urban von Wurmsknick auf Sturmdorf




Most of them are anagrams of "Christoffel von Grimmelshausen."

In OTL he fell into the hands of Hessian Mercenaries after his hometown Gelnhausen was devastated by Croats in 1634. Then he visited several war zones until the war ended. In 1649 he married and moved to Baden. In 1665 he founded an inn "Zum silbernen Stern" (Silver Star) in Gaisbach, which still exists today. And then he started to write. "Der Abenteuerliche Simplicissimus Teutsch" was published in 1668 and instantly became a bestseller with several legal reprints and pirated editions in the following years.

****

To be continued . . .
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In the first three parts of this article, I talked about the ships and their guns, and the teachings of ballistics concerning what affects the range and accuracy of projectiles. It's time to look at the projectiles themselves.




Cannonball Manufacture

Cannon projectiles have been made of stone, cast iron, lead, brass, bronze, copper and even glass. As of the Ring of Fire (RoF), stone or cast iron were the norms; lead was used in small arms.

Stone has the advantage (see part 2) of being compatible with lighter artillery. The problem was that the stone shot had to be hand-carved, which was expensive, whereas iron could be cast. Hence, economical considerations led to the abandonment of stone-throwers in Europe in the mid-seventeenth century, and among the Ottomans in the early-nineteenth century. (Glete, 25; Guilmartin 186). That said, the Dutch navy "presently" includes at least thirteen 1620s vintage ships equipped with stone throwers (pedreros) as well as more modern cannon (sailingwarships.com). As for lead, as George Ripley said (New American Cyclopaedia 1870), lead "is too dear and too scarce for cannonballs."

Molding. By RoF, cannonballs are made by pouring molten iron into molds (cp. de Tousard 349). In canon, Reardon and Torstensson agree that the precision of the bore on Reardon's field guns is overkill. Reardon complains, "those cast iron cannonballs are so sloppy and uneven there's no point. We'd be trying to make a silk purse out of a sow's ear." And Torstensson agrees that he doesn't "have cannonballs to match that precision."

So, what's wrong with seventeenth-century cannonballs? Just because a cannonball is supposed to be a homogeneous sphere of a particular diameter doesn't mean it actually is. It can be over- or undersized, it can be lopsided, and it can have cavities.

"Solid" shot is usually not entirely solid; the outside cools first and contracts, leaving a shrinkage cavity inside. If this cavity is off-center, then that will affect how the shot flies. As a result of the shrinkage cavity, the apparent density of seventeenth-century cannonballs was less than would be expected, given the density of cast iron. For example, a study of an English Civil War cannonball found that it weighed 14.25 pounds and was 4.92 inches diameter, for an average density of 6.13 g/cc (Walton 143); for solid cast iron, 7.2 would be expected.

There will be other imperfections too. Air bubbles in the molten iron can form additional cavities. Williams cast a cannonball in the laboratory and, slicing it in half, found three large defects clustered together; these would have shifted the center of mass away from the center of pressure, thus altering the ball's aerodynamics.

There will be a seam where the halves of the mold met, and a disturbance at the vent sprue where the excess metal escaped. Other problems are created by impurities in the melt. It may be possible to remove some asperities by rolling or hammering the shot while it is heated.

Round shot cast in sand molds were superior in smoothness, sphericity and homogeneity to that cast in iron molds, possibly because the pores of the sand allowed air to escape ((Jeffers 119; Hebert 595). Iron molds came first and one source implies that sand molds weren't introduced until 1824. (Culmann).

Cannonball quality control was primitive. The simplest scheme was to pass the ball through a circular "go" gauge (lunette); balls that were too large to fit were rejected, as they presumably wouldn't fit into the bore.

The Gribeauvalist innovation (circa 1765) was to also insist that the balls not pass through a "no go" gauge. (That doesn't mean that the artillerists of the past uncritically accepted undersized cannonballs, just that they judged whether they were large enough by eye.) The French artillery service wanted to set a spread of six points (one point=7.4 mils) between the two gauges, but were forced (by political pressure) to settle for nine. Of course, all this supposes that the gauges were identical. And so each arsenal had a master gauge, and the working gauges couldn't diverge from it by more than two points.

What about lopsidedness? The "go" lunette was replaced by a tube five-calibers long, fastened obliquely to a support in such a manner that the ball would have to be rolled through the tube.

Shot Towers. The shot towers used in the nineteenth century to cast lead musket balls aren't practical for making cannonballs. Whether the shot be iron or lead, you heat it to a particular temperature above its melting point at the top of the shot tower. Essentially, you are achieving sphericity because the molten droplet falling through air is in free fall—zero gravity—and thus assumes spherical shape. The fall must be long enough for it to solidify without losing that shape.

The "heat content" to be lost will be the latent heat of fusion (over ten times as high for iron as for lead) multiplied by volume (thus proportional to diameter cubed). The heat transfer will be proportional to surface area (thus to squared diameter). Thus, the required time of fall for solidification will be proportional to the diameter. The average velocity will be roughly half the terminal velocity which in turn is proportional to the square root of the diameter, and the necessary height is approximately the fall time multiplied by the average velocity, i.e., proportional to the 1.5th power of the diameter.

Lipscombe suggests that the fall had to allow additional time for the balls to cool below the boiling point of water, so when they landed in water for final cooling, they wouldn't create steam. That of course would make significant the difference between the melting point of the shot and the boiling point of water, and this would be greater for iron. Lipscombe says that "it takes about one-third of the height of the tower for it to solidify and the remaining two-thirds for it to cool down."

The shot tower drops were substantial, typically over 150 feet for making lead musket balls. In 1801 (shot towers were invented in 1782), British lead musket balls had a diameters of 0.68 inches for muskets and 0.89 for wall pieces. (Egerton 30). Consider now how much more of a drop would be needed for an iron cannonball with a diameter of 3.49–6.68 inches (for 6–42 pound balls)(Collins).




Specialty Shot

Case Shot. This is a generic term for several different kinds of anti-personnel munitions. Smaller projectiles are packed inside a bag (hailshot, grapeshot) or a cylindrical metal (tin) canister; the interstices of the canister were usually filled with sawdust. If the shot was equipped with explosive for spreading the goodies further, it was called a shrapnel shell. The projectiles could be lead or iron balls (hence, "grape"), cubes ("dice shot") or scrap metal. Canister shot was used by the British Navy at least as early as 1625 (Lavery 137).

Typically, the mini-projectiles of grapeshot were larger than those of canister; during the American Civil War, grapeshot might deliver nine lead "golf balls" to the enemy, whereas the canister might hold hundreds of lead "marbles." (McNeese 74).

The positions of the ships relative to the wind can affect the choice of projectile. If ship A is upwind of ship B, then ship B is heeled away from A, exposing more of its lower strakes, but hiding its deck. It's better, then, to try for hull damage. B, on the other hand, should note the greater exposure of A's deck, and perhaps essay a double charge of case shot, to do execution on A's crew. (Douglas 240ff).

Heated shot. The logic behind heated shot is impeccable; warships are very flammable (wood, cotton, tar, hemp); start a fire and the ship's own substance will do the rest of the work for you. That same logic tended to work against the heated shot being fired from a wooden ship. For that reason, the British Navy prohibited the practice.

Still, warships were occasionally given this capability. For example, Captain Charles Stewart of USS Constitution decided to equip his new command with a portable sheet iron furnace for heating shot. He intended to use it only in an emergency. (Berube 73).

[image: gallery]The first documented use of heated shot by a warship was actually earlier, by the French at the Battle of the Glorious (to the English!) First of June (1794). It should be noted that even if there is no misadventure in handling the heated shot, there are risks in having a shot furnace on board. In that battle, the Scipion's furnaces "were knocked down, and the hot shot in them scattered about the deck. . . ." (James 240).

The first truly successful use of shipborne heated shot appears to have been by Hastings' steamship Karteria, in the Greek War for Independence. She reportedly fired 18,000 hot shells(!), "mainly against shore batteries," in her first year of service. (Dakin 172), Other sources suggest that it was 18,000 shots total, but it was still remarkable that she did this without any injury to the gun crew. (Roberts 76). And he certainly made effective use of both heated shot and carcass (see below) at the Battle of Salona (1827). (Blackwood's 58:510). See also EB11/"Hastings, Frank Abney."

Carcass. This was an incendiary that could be fired from a ship. Incendiary projectiles have a long history in warfare. A relatively recent precedent was the incendiary that set fire to Ronda during the 1486 siege. There is some dispute as to whether this was thrown by a trebuchet (Turnbull 58) or fired by a cannon (Partington 123). Hand-thrown bombs containing "wildfire" ("Spanish pitch, black pitch, salltpetre, sulphur, camphor, turpentine, rock oil and ardent spirit") were employed by the defenders of Famagusta in 1571 (135). Fire pots (clay pots presumed to have contained incendiaries) were recovered from various sixteenth- and seventeenth-century wrecks. (Hamilton).

In one embodiment, the cannon ball was covered with a flammable concoction and wrapped up in a bag. A fancier version was a hollow metal sphere filled with the material and having holes for both igniting the stuff and having it "jet out" against the target. A "spike shot" added spikes to the standard carcass; the theory was that these would stick into the target. (Kinard 125). In the 1796 British carcasses, the incendiary was a little less than 10% of the weight of the projectile, and burned for 3–12 minutes (Beauchant 66).

Double or Triple Shot. You may load two or even three shot into the cannon, and fire them simultaneously. The muzzle velocity is reduced unless you increase the charge to compensate. (Douglas 65). Accuracy was less than with single shot, as the balls would push each other in opposite directions, vertically or horizontally, when leaving the barrel. (67). The shots can easily land more than a hundred yards apart (285).

Bar, Chain and Star Shot. Two balls (double-headed shot) or half-balls (split shot) could be joined together by a chain or bar. The bar itself could be rigid, sliding, or jointed. The theory was that these would be more effective against sails, masts and rigging. Both were in use prior to RoF, as evidenced by a display at the Stockholm Medieval Museum. All dismantling shots were more likely to be effective with a fresh wind than in light airs, as the force of the wind would tend to open up a small hole. (Douglas 253).

Ready-to-fire split shot was found on the shipwreck of the Nuestra Senora de Atocha (1622). The hemispheres were joined to form a ball and the connecting chain was doubled over, splinted, and tied with twine (which would have been burnt away by the fired powder). (Malcom).

Chain shot was reportedly used by Frobisher's ships against the vanguard of the Spanish Armada (Mcdermott 252). For that matter, it was also used by the Protestants in the defense of Magdeburg (1631). Chain shot had a greater spread, perhaps 2–6 times the calibre of the gun firing it. Variations included star shot, in which several "heads" were linked by chain to an iron ring. It certainly could be effective; at the Four Days Battle (1666), during the Second Anglo-Dutch War, the Dutch warships Callantsoog and Reiger used it to destroy the rigging of HMS Swiftsure. The closest modern equivalent of chain shot is the bolo round; lead balls connected by steel wire.

In practice, there were a number of problems with the use of chain shot. For example, the balls could break loose from the chain. And if it didn't, the aerodynamic behavior of the projectile was peculiar, causing both accuracy and range to suffer.

There was experimentation as late as the twentieth century with double-barreled cannon for firing bar or chain shot (the target, by then, was an airship or airplane). The catch, of course, was that if there was a difference in timing, the damage would be to the attacker. Some inventors recognized this, and designed diverging barrels with a single powder change so a single charge would act on both balls (Jeffees USP 24518), but so far as I know none of these contrivances was successful.

There were also attempts to improve range and accuracy by expedients to delay the expansion of the shot. For example, the half-balls could be hollow, with the chain coiled inside, and held together by some fairly flimsy element that would be rent apart by a small, timed explosion.

Cross-barred shot was also intended for cutting rigging, but it was a ball with two opposed spikes.

Round shot vs. specialty shot. In 1603, the English Ordnance Office paid 8 pounds a ton for cast iron round shot, sixpence to two shillings apiece for stone shot, and 2s 6d to 8s each for jointed shot and crossbar shot. (Oppenheim 160). In 1627, the price of round shot was 11 pounds a ton, whereas powder was 5 pounds/barrel. (301).

Some inkling of the relative importance of the ordinary round shot and the various specialty shot may be gleaned from a 1592 inventory of the British Ordnance Office Stores:




[image:  Table 4-1: Shot Inventory]

(Walton 228).

In 1632, a second rate carried "three lasts of powder, six cwt. of match, 970 round, 100 cross-bar, 70 double cross-bar shot. . . ." (Oppenheim 289).

In land warfare, "as late as 1854, as much as 70 percent of all cannon fire was solid shot." (Bailey 156).

Elongated shot. The original elongated shot was oblong shot, a cylindrical bar with hemispherical ends, thus somewhat similar to bar shot. Douglas recommended using it from nine- or twelve-pounders at close range, to carry away a mast. (61). It had a reduced range relative to round shot of the same caliber when fired with the same powder charge, but Douglas preferred it to bar shot. (63, 304). Had the powder been increased in proportion to the weight of the oblong shot, I suspect it would have ranged further.

Elongated shot have higher sectional density than spherical shot of the same diameter and material. While, as previously discussed, that's disadvantageous from the point of view of interior ballistics, it's advantageous from an exterior or terminal ballistics standpoint. The greater mass means less deceleration from air resistance during flight, and this can be improved upon by giving the shot a more aerodynamic shape (see below). And less deceleration means higher impact velocity, which together with the higher sectional density means more momentum and kinetic energy, hence more damage.

Elongated shot is not aerodynamically stable; a slight disturbance causes it to tumble. Hence, such shot should either be spin-stabilized or fin-stabilized (like an arrow or a rocket) . . . or both.

Fin Stabilization. Das Feuerwerkbuch (fifteenth century) presents an oft-derided illustration of a soldier shooting a fire arrow from his musket. (Walton 150). The notebook of the Elizabethan gunner Edmund Parker goes a step further, suggesting firing arrows from cannon. One approach was to fire multiple arrows at one time; he calculated that a demi-culverin could fire a dozen "massive" arrows, with shafts an inch thick and 16–18 inches long. Alternatively, a piece with 4 1/8" bore and a pound of good powder could fire what amounted to a ballista arrow, four feet long and with a two foot forked metal head, to "cut the shrouds, masts, yards or sails." (Walton 253ff). It isn't clear whether Parker actually implemented these suggestions.

The problem was that gases could rush through the gaps between the fletches and arrowhead blades rather than push the projectile out. The solution was the tampion, wadding rammed down after the powder; it created the necessary seal. The July 19, 1589 inventory for the Tower of London shows 570 dozen "tampions for muskett arrows." (Id.)

For a projectile to have "static stability," its center of pressure (where the aerodynamic forces effectively act) must be at least one caliber (Barrowman) to the rear of the center of gravity. This can be achieved by shaping the projectile so most of its weight is forward ("dart stabilization") or by using fins to create aerodynamic forces (drag or lift) at the tail. The further back the fins are, and the greater their span, the more they shift back the center of pressure. If the fin-stabilized projectile yaws so its axis is not tangent to the trajectory, aerodynamic forces push its tail so it's "back on track." This is the same effect which causes a weathervane to turn to point in the direction the wind is blowing.

Finned projectiles may be fired from smoothbore cannon, and so are of considerable interest, at least until rifled cannon are in production.

[image: projectile]So let's look at the choices in more detail. We can use an essentially cylindrical projectile that, at the rear, has fins that stick out, i.e., the fin wing span is greater than the diameter of the main body. If so, then the projectile is effectively sub-caliber (the fins just fit inside the bore) and you need a full-caliber sabot of some kind to seal off the propulsive gases and keep the projectile centered. Certain anti-tank rounds fall into this category. "Fin-stabilized projectiles are very often sub-caliber." (Asfaw, 9).

An alternative would be to engineer the cylindrical projectile so it was full caliber, but the fins fold or spring out once it clears the bore. Another is to have a "tail stick," attached to the back of the full caliber cylinder, to which the equal diameter fins are attached. And finally, we can weight the main body forward, perhaps by giving it a full-caliber teardrop shape, and then the fins are mounted on the tapered aftbody.

Instead of a plurality of fins, you can put a cone on the tail. However, these seem to be used just on practice rounds. While range is reduced, that's attributable to the holes in the cones.

Artillery use of finned projectiles evolved slowly. Hunt developed a "life saving projectile"; it was finned and fired from a cannon. Accuracy data (1878) is available and it wasn't significantly more accurate than either the same projectile without fins, or the fin-free Lyle projectile already in service. Hunt projectiles tumbled in flight even though the static stability margin was two calibers.

In WW I, the Italians had a trench mortar that hurled finned shells. (Thompson 156). These weren't used with sabots; they were just dropped in and fired by hitting a percussion fuze.

Finned mortar shells were used by multiple powers in WW II; unlike their rifled counterparts, they don't turn over when fired at above 60 degrees elevation. (Smith).

In WW II, there were the experimental "Peenumunde" arrow shells fired from smoothbore railway guns. Muzzle velocity was very high, 5000 fps, and range was 94 miles. Fins were 31 cm across; the main body was 12 cm diameter; there was a discarding sabot.

During the Vietnam War, the "Swift Boats" made use of a muzzle-loaded, smoothbore 81 mm mortar, mounted on a tripod. Admiral Simpson, other Vietnam vets, or the Grantville wargaming group may be aware of their use to "flat-fire" finned projectiles.

In trigger (lanyard) fire mode, this mortar could be used for low elevation fire, ranging to over 1,000 yards. (Stoner). The ammunition it used included the M43, M362 and M374 high explosive rounds, all finned. These were highly elongated, with the aftbody perhaps twice as long as the forebody, and the span of the fins equaling the maximum body diameter. The body had a full caliber obturating band so there was no need for a sabot. (Cooke).

More recently, the wide-finned, subcaliber "long rod penetrator," made of tungsten or depleted uranium, fired at 1400–1800 meters/second from a smoothbore gun, has appeared as an antitank munition. (Denny 159).

Finned projectiles occupy a fairly small niche in modern warfare; they are handheld rocket, mortar and, sometimes with discarding sabots, tank weapons. So I tend to doubt that they are superior to rifled projectiles for all artillery purposes. But in the short term, they provide a "fast track" to improved accuracy, it being cheaper to replace projectiles than guns.

Spin Stabilization. For spin-stabilization, the shot is fired from a rifled cannon (see part 1), and typically engages the rifling by means of a driving band. The length/diameter ratio may be as high as 5:1. It's possible to put both a driving band and fins on a single projectile.

Strictly speaking, it's also possible to achieve spin stabilization without rifling. For example, bent fins can be used to cause a finned projectile to rotate. The Zalinsky dynamite gun projectiles had a long tail with canted vanes on it. these would be expected to stabilize both like a fin by vaning and also by inducing rotation. Mean range errors looked reasonable to me—19–88 yards at ranges 800–2000 yards. Strangely, the worst errors were at the lower ranges, possibly because of problems with the pressure control of muzzle velocity.

[image: boats]Armor-piercing shot. Paliser shot (1867) had chill-hardened cast iron ogive ends, to penetrate wrought iron armor of early ironclads. When defenders adopted steel armor, the points had to be made of forged steel—initially carbon steel, later nickel-chrome or tungsten steel. AP shot were ultimately replaced by AP shells.

Shells

Shells are hollow shot, round or elongated, filled with explosive (or something equally nasty). The explosives are set off by a fuze; fuzes are discussed in part 5.

As of the RoF, shells were mainly used in land warfare, and were fired on high angle trajectories from mortars, which were short bore artillery designed for this purpose.

In 1682, the French Navy used its new galiote a bombe (bomb ketch) to bombard Algiers (quite successfully, I might add). The first bomb ketches had forward-pointing side-by-side mortars, and you essentially aimed the ship to aim the mortars. Later British bomb ketches had mortars on rotating platforms. In the eighteenth century, bomb ketches were the only ships making regular use of explosive shells.

The first significant use of flat-trajectory shell guns was at the Battle of Sinope (1853), where the Russians used them against the Ottomans' wooden ships.

EB11/Ammunition distinguishes between "common" shell, filled with gunpowder, and high explosive shell. Common shells have already appeared in canon; the USE ironclads fired a ten inch cast iron shell with a filling of black powder. 1634: The Baltic War, Chap. 38. As of 1853, the established bursting charge for a British 32-pound shell was just one pound, and a 10-inch shell would hold 5.5 pounds. (Experiment 9).

Shrapnel shell (1784) is a common shell in which lead bullets are mixed in with the gunpowder. The original version was improved upon by separating "the bullets from the bursting charge by a sheet-iron diaphragm." The charge was reduced so the bullets wouldn't spread as widely, and the shell was weakened by internal grooving to compensate. Also the balls were embedded in a soft matrix, such as melted resin or sulfur, "to prevent them from rattling around and perhaps cracking the shell prematurely." (Peterson 80). The great advantage of the shrapnel shell was that it meant that an anti-personnel load could be delivered at long range. This is probably more useful in land warfare than at sea, but if a warship were supporting an amphibious operation, or trying to fend off pirates before they came into small arms range, it might come in handy. Moreover, World War I and Spanish Civil War experience showed that high explosive shells are just as effective against soldiers as shrapnel shells, and of course more effective against other targets. (Weir 92).

The Korean and Vietnam War 105 mm beehive round is the modern equivalent of a shrapnel shell; when it bursts, it spews out thousands of flechettes, essentially small metal darts.

The first high explosives, such as TNT, were too sensitive for artillery use, absent an expedient such as compressed air propulsion. While TNT could be desensitized with beeswax, by 1911, a high explosive shell typically used picric acid in some form (dunnite, emmensite, lyddite, melinite, picrine). Picric acid was synthesized from indigo in 1779, and from phenol (a coal tar constituent) in 1841. It's a less complicated synthesis than, say, chloramphenicol, which is already in canon. Picric acid is a bit more than 2–3 times as powerful as black powder.

But we can leapfrog it. You see, by winter 1633, Brennerei und Chemiefabrik Schwarza was making small quantities of RDX—the main ingredient of C-4. Offord and Boatright, "The Dr. Gribbleflotz Chronicles, Part 2: Dr. Phil's Amazing Essence Of Fire Tablets" (Grantville Gazette 7). RDX is about 69% more powerful than picric acid. (Akhavan).

The power of the burst is roughly proportional to the square root of the weight of the bursting charge, which was proportional to the projectile weight and therefore to the cube of the diameter. (NAVWEAPS). A typical bursting charge was at least 6.5% (Okun) and not more than 25% of the projectile weight. (Hempstead 893).

To prevent premature detonation of even these stabler high explosives, the walls of the HE shell had to be thicker than those of a common shell, and a strong material had to be used.

In WW II, the rule of thumb was that shells made of steel with a 23-ton yield strength could have a 15% HE fill, whereas those made of a lesser steel (19-ton yield strength) had to be thicker, leaving room for only a 7% fill. (EvansN).

By WW II, HE shells had replaced shrapnel for anti-personnel use. The effect is dependent on the number of shell fragments, the mass of the fragments, the initial fragment velocity (typically 3000+ fps in WW II), and the directionality of the blast. There's a tradeoff, of course, between lots of small fragments and a few big ones. Also, between fragment velocity and fragment size. For a given initial fragment velocity, large fragments travel further.

British WW II studies showed that the optimum anti-personnel fragmentation was achieved with quite small fragments, generated by a bursting charge of 25%, but the metallurgy wasn't then equal to the task of firing such a shell from artillery. (EvansN).

Armor-piercing shells carry only a small bursting charge (under 5%, Hempstead; 2–3% EB11/Ammunition; 1.4–3.5%. Okun). Initially, this was black powder, out of concern for premature detonation (Alger)but that was replaced with high explosive. They carry base fuzes, rather than nose fuzes, to protect the fuze from damage by the armor. These would be delay fuzes so the explosion would occur only after penetration. In the twentieth century, a typical setting would be 0.03–0.07 seconds after impact. (NAVWEAPS).

Some literature also refers to a rather ill-defined intermediate class called "semi-armor piercing shells." These appear to be common shells made of forged steel (thus having greater penetration) and having somewhat larger bursting charges (3.5–6.5% per Okun).

Diving shells. The Japanese type 91 shells had caps that broke away on water impact to reveal an inner blunt head suitable for a stable underwater trajectory, and extra-long fuzes to give them time to reach the unarmored underwater hull. Well, that was the theory. While it was successful against the USS Boise (1942), it could only be used at moderate ranges (so that the velocity on water impact was high enough) and there was a risk that the shell would pass under or even through the target without exploding. (Evans 263ff). Really, they needed a combination proximity/depth fuze.

****

A shell could be filled with an incendiary concoction instead of explosive. The compositions used were quite similar to those I discussed in connection with carcasses. One variation on the incendiary shell was the illuminating shell (star shell). Another was the smoke shell; the French had one in 1852, and it produced smoke "of a dense and distressing nature," but not dangerous to life. (Experiment 14).

Red hot shot was replaced around 1860 by Martin's Molten Iron Shell, hollow spheres filled with molten iron. For a ship to use this shot, it would need a furnace. (HMS Warrior had one.) You had to wait until at least four minutes after pouring before firing the shot, but the shot stayed hot for an hour. (Lambert 50). It's mentioned in EB11/Ammunition but without reference to when it can be fired. According to experiments conducted in 1866 on HMS Excellent, their effectiveness increases greatly with the size of the shot, the 32-pound shell (holding 16 pounds molten iron) being "of comparatively little use." The 8- and 10-inch shells held 26 and 45 pounds, respectively. "They can be loaded more easily than red hot shot and have a greater incendiary effect."

Extraordinarily, at the siege of Cadiz (1812), the French filled shells with lead, thereby increasing range. (Douglas 61).

Shaped charges. The use of a hollow charge, in order to focus the explosive force, was proposed by Von Baaader (1792). It was used in mining but not very effectively, since gunpowder is a "low" explosive. There was further work with hollow charges in the late-nineteenth century, notably by Monroe (1888 on), who used both a high explosive (dynamite) and a tin can liner. (Wikipedia/Shaped Charge). The focused blast, in turn, will convert any material it encounters into a high-speed projectile.

The principle found practical application in the antitank weapons (bazooka, panzerfaust) of World War II. A biconical head, typically copper, fits into the conical hole in the charge. The charge detonates when the head comes into contact with the target, which puts the charge at just the right distance away for the explosion to convert the copper into a high speed (8–9 km/s at leading edge) stream. (Denny 153ff). The nose has to be longer than the required stand-off distance. (NAVORD 3A10).

Time is needed for the formation of the high-speed jet, so a relatively low striking velocity is desirable. If fired from a gun, that would mean low muzzle velocity and thus low range. However, rockets are not subject to that limitation. Hence, in naval warfare, a shaped charge might be delivered by a fin-stabilized rocket. (Spin can interfere with jet formation.)

Sabots

Sabots are single or multipart full-caliber devices placed behind or around the projectile for various purposes. Sabots were first used for convenience, associating the charge with the shot (see below), and in connection with fuzed projectiles to keep the fuze facing forward. (Kinard 124). In the early-nineteenth century, sabots were expandable bands at the rear of the projectile that engaged rifling (McCaul 319).

In modern use, it's a device that holds a projectile centered in the bore. Such a sabot is necessary if a projectile's diameter is subcaliber (smaller than the bore diameter). This was most likely to be the case with elongated projectiles; for example, early rifled guns fired studded projectiles. A special advantage of the sabot was that it kept the propulsive gases from escaping; i.e., reduced bore-windage.

For round shot or shells, the sabot was likely to be a wooden (usually elm) disk with a hollow on one side to receive the rear of the shot, and it was strapped to the shot, typically with strips of tin.

If the sabot remains attached to the projectile after it leaves the muzzle, it will impair its aerodynamic characteristics. Stafford, USP 39,180 (1863) proposed a sabot that separated from the shot "immediately after leaving the gun." The shot was an armor-piercing subcaliber bolt carrying a spheroidal metal band that fit the bore. The sabot had a truncated conical front piece with a socket to engage a pin at the rear of the bolt, and a concave disk in the rear, "adapted to be expanded by the explosion of the charge and forced into the grooves of the gun." It thus wasn't intended for use with a smoothbore, but that doesn't mean the discarding sabot idea is applicable only to rifled pieces. The separation of the sabot was effectuated "by the resistance of the atmosphere."

Stafford projectiles were used in the Civil War, albeit in limited quantities. The Navy tried them out, and considered them unsatisfactory. (Bell, 301). A letter from the New Ironsides reported that six were fired, tumbled, and fell 200–400 yards short of the target. In one instance, there was difficulty in forcing home the shot. (Stafford 53). Stafford vigorously disputed these findings, but it sounds to me as though it failed to properly engage the rifling.

Scroll forward a century and we have Barr, USP 2,393,395 (1954). This describes a combination of a finned dart and a mostly teardrop shaped sabot with a hollow center shaft that fits in front, over the dart. A portion of the sabot is cylindrical to improve the seal against the bore. The idea was that in-bore, friction created by the pressure of the propulsive gases on the sabot would hold it against the projectile, but after they left the muzzle, the two would separate. The patent notes that the sabot may be made of plastic to reduce the combined mass, allowing greater acceleration in-bore. There are other patents on discarding sabots; e.g. Dunlap, USP 3,004,409 (1961—appl. filed 1944!).

Generally speaking, you want the sabot to be as light as possible, because accelerating the sabot is a waste of propulsive force. But the sabot must be strong enough to center the projectile and efficiently transfer the gas pressure to it. And it must discard reliably without interfering with the projectile trajectory. (Carlucci 136). These aren't trivial engineering considerations and I am not sure that they will all be "solved" within the "window of opportunity" provided by the lead time needed to develop rifled cannon and matching projectiles for the 1632 universe.

Cup (rear-mounted) sabots are usually single piece, and are left behind by the projectile, whereas ring (flank-mounted) sabots are usually segmented and discard radially outward.

Projectile Design and Ballistics

The projectile decelerates as a result of drag once it leaves the barrel. The deceleration will be inversely proportional to the mass and thus to the "sectional density" (mass divided by frontal area). All else being equal, the deceleration will be least for the one made of the densest material. Stone will slow down faster than cast iron, and cast iron faster than lead. So stone will have the least range and lead the most.

Since mass is proportional to diameter cubed and frontal area to diameter squared, deceleration is inversely proportional to the diameter. Thus, while a larger caliber shot will start with a lower muzzle velocity than a smaller one (given the same charge), it will eventually overtake the latter and achieve a greater range. (Beauchant 47).

According to Beauchant (28–9), the range of grape shot and double-headed shot (chain shot) is two-thirds that of round shot, whereas double shot (two balls, unconnected) have half the range of single shot. Douglas (65) says that if the absolute weight of the powder charge is unchanged, double shot will receive 71% of the muzzle velocity of the single shot, and require double the elevation to achieve the same range.

****

If elongated projectiles are used, we need to decide on their shape. Projectile designers could of course simply copy artillery shell profiles from books on World War II artillery, but it would be better if they understood why particular shapes were favored.

Projectile shape is affected by considerations of internal, exterior and terminal ballistics. The designer wants to efficiently transfer the pressure of the expanding gases to the projectile, and minimize wobble, yaw, friction, and abrasion of the bore as the projectile moves down-bore. In flight, aerodynamic drag should be minimized. Finally, shape affects how deeply the target is penetrated.

In discussing shape, it's helpful to imagine the projectile as composed of up to three sections: the forebody, in which its radius is increasing as you move rearward; the midbody, in which the radius is constant (cylindrical form); and the aftbody, in which the radius is decreasing.

The surface of the midbody is called the "bearing surface"; it's responsible for holding the projectile in alignment. Too little midbody and the projectile nose yaws; too much, and friction unnecessarily reduces muzzle velocity. (Rinker 207). In addition, the midbody adds to frictional drag.

Test have been performed on smoothbore artillery from the 16–18th centuries, their average muzzle velocity was 454 meters/second. (Baley 155). [citing Hall 1997, pp. 136–7]

While that is supersonic (Mach 1.33), aerodynamic drag would have progressively slowed the projectile, possibly to subsonic speeds if the range was great enough. "In tests, a 6-pdr ball had a velocity of 137 m/sec at 1,000 m, a 9-pdr ball of 293 m/sec, and an 18-pdr ball a velocity of 256 m/sec." (Id.)

Hence, we have to consider the effect of shape on drag in two or even three speed regimes. In subsonic flight, drag is dominated by frictional drag, which in turn is proportional to wetted area; the ellipsoid shape gives the best ratio of volume to surface area at a given length/diameter ratio.

The sphere, of course, is a special case of the ellipsoid. The drag coefficient is about 0.19 up to about Mach 0.5, then climbs almost linearly to about 0.41 at Mach 1.5, and then eases off for higher mach numbers, to perhaps 0.38 at Mach 3.0. (Guilmartin 296).

The teardrop shape (preferably with length three times the diameter) gives the lowest subsonic drag for a given diameter (Benjamin 19). Unfortunately, a projectile that tapers to a point in the rear is problematic; at the muzzle, it's likely to be deflected by the escaping gases. (Rinker 211).

The model rocketeers of Grantville are probably most familiar with the cone and the tangent ogive. The latter shape, like the secant ogive, is defined by rotating an arc of a circle in 3D space. Other rocket nose cone shapes are based on rotating arcs of ellipses, parabolas, or other curves, such as a "power curve."

In the supersonic regime, the best forebody is sharp; a conical shape is possible but the tip may be rounded slightly (meplat). For high supersonic speeds, a projectile might even have a spike—the equivalent for small arms is a spitzer bullet. (Rinker 208) According to wind tunnel experiments, we can conclude the following about drag: Above Mach 1.5, best shape is the "3/4 power" nose, followed by the cone, the parabola, and the ogive. At low supersonic, 1.2–1.5, best shape is the parabola. (Perkins). At transonic, 0.8–1.2, best shapes are the Von Karman ogive and the parabola (Stoney).

The composite shape must, for trajectory stability, have its center of mass (where gravity effectively acts) in front of its center of pressure (where aerodynamic forces effectively act). (Denny 100). Consequently, the aftbody is usually either non-existent (projectile has flat base) or what's called a boat-tail, a short truncated cone which just angles in slightly. The flat base creates a vacuum behind the projectile, and thus a lot of drag. That's alleviated by the boat tail. While it increases range it reduces accuracy (Evans 260). Its advantage was recognized by Whitworth in 1854 (Hazlett 206).

A more exotic method of reducing base drag, invented in the late 1960s, was a base-bleed unit—this slowly burned a propellant, not to impel the projectile forward like a rocket, but merely to eject a stream of gas that would break up the normal strong vortex adjacent to the base into multiple weak vortices. This increased range at the cost of accuracy. (Wikipedia/Base Bleed; Suliman).

Bear in mind that any asymmetry in the projectile shape, say as a result of a manufacturing defect, will result in unbalanced aerodynamic forces on the projectile, deflecting it. Hence, there's such a thing as being too clever; the theoretical advantage of a shape may be outweighed by the practical problem of making it accurately.

There are a variety of reasons why a projectile might be given a flat rather than pointed nose. This is done sometimes with armor piercing projectiles, or so-called "diving shells" used to attack submarines close to the surface. If so, to improve the aerodynamics, the projectile may be given a "false ogive" (windscreen) that collapses on impact. (Crain 253; Officers 513).

****

Depending on the shape of the projectile, and its angle of attack (projectile axis versus direction of motion) in flight, it may also experience aerodynamic lift (and lift-induced drag). Lift is a significant factor in increasing the range of arrows (Denny 97ff) and I would expect that it would also affect other finned projectiles. Canards (forebody wings) have been placed on artillery shells for range extension.

Ammunition Rounds

A complete round of ammunition is everything you need to fire a weapon once. For a cannon, that would be the projectile, the propellant charge, and the primer (and, for shells, a fuze).

In our period, the charge and primer are usually loose powder that must be ladled out to measure, and all the components are separate. However, in the late-sixteenth century, occasionally the powder was in bags (Peterson 27); multiple bags would be used if you needed more oomph. Loose powder continued to be used until the mid-eighteenth century. Bags offered a greater rate of fire, but less flexibility in adjusting the charge. In France, loose powder was abandoned only after it was shown that there was a "maximum" (critical) charge beyond which range couldn't be increased. (Nosworthy 367).

Another eighteenth century alternative to loose powder (for priming) was the priming tube. (Peterson 64).

What might be termed a caseless fixed round took the form of a cannon ball strapped together with a powder bag to a wooden sabot. (63).

Case (cartridge) ammunition was also developed, and it came in two flavors. If just the primer and propellant charge are in the case, and must be loaded with the projectile, that's called semi-fixed ammunition. And if the projectile was also in the case, that's called fixed ammunition. Fixed ammunition lends itself to automatic loading. Semi-fixed ammo must be manually loaded, but it can be handled more rapidly than bag ammunition.

Cartridges first appeared for small arms. Paper cartridges are used in Gustav Adolf's army. (Westwood 27). Unfortunately, they are easily damaged, so cloth (especially flannel) cartridges were preferred in the eighteenth century. Metal (especially brass) cartridges appeared in the nineteenth century.

[image: jutland]At the Battle of Jutland, the British lost three battle cruisers because enemy shell fire caused a secondary explosion of the ship's magazine. The powder in the British silk bags was immediately ignited and exploded. In contrast, the Germans used metal cartridge boxes and cases. These protected the powder from explosion for a time, providing an opportunity for the sprinkler systems to kick in. (Breyer 65).

In the late-nineteenth century navy, fixed ammo was used for the rapid-fire guns and bag ammo for the larger guns.

Ammunition Handling

The weight of the shot for a warship is great enough so that it was typically stowed below the waterline and, given the degree of leakiness of wooden ships, that pretty much guaranteed that the shot would get corroded by seawater. Douglas (97ff) proposed that fifteen double-shotted rounds be kept on deck, in some kind of container that would keep it out of the water sloshing across the deck.

Rockets, Unguided

So, what niche can rocket artillery fill the post-RoF navy? Eight rocket launchers were mounted on the speedboat Outlaw, commanded by Eddie Cantrell, and its first salvo destroyed the warship Anthonette in the Battle of Wismar. (Flint and Weber, 1633, Chapters 38 and 46).

Rockets are self-propelled projectiles with very slow burning propellants. Rockets were first used in combat by Chinese warships in the twelve century(Denny 28). Their first use in Europe appears to have been by the French in the fifteenth century, in siege warfare. Several down-time books describe rocket construction, including Biringuccio's Pyrotechnics (1540), the anyonymous Book of Cannons and Fireworks (1561), Pavelourt's Brief Instructions on matters of French Artillery (1597), and Lorrain's Pyrotechnics (1630).

The "rockets' red glare" in "The Star-Spangled Banner" refers to the British shipborne Congreve rockets, intended for land attack. Their flight was crudely stabilized by a long (15 foot) stick (the rocket proper was 3.5 feet long). They weren't very effective against Fort McHenry, but Congreve rocket assault had been much more successful against Copenhagen (1807), destroying three-quarters of the city.

In the early-nineteenth century, they were typically launched from boats or by a landing party. They could be given different payloads; carcass rockets were used against towns and shell rockets against troops or shore batteries. Extreme range was 2000–3500 yards. (Beauchant 95ff).

Effective ranges were more like 800–1200 yards, but rockets did have the advantage of a high rate of fire—perhaps ten per minute. (Wise 31).

[image: katyusha]Grantville's second generation rockets were fired from a jury-rigged katyusha by the Jewish defenders of Prague (Flint, "The Wallenstein Gambit," Ring of Fire). Historically, a katyusha was a Russian WW II truck-mounted multiple rocket launcher, capable of launching 14–48 M-13 rockets simultaneously. The M-13 rocket weighed 42 kg and had a 4.9 kg warhead. (Wikipedia/Katyusha).

At Prague, the rockets were "a variation on the old nineteenth-century Hale 24-pounder rotary rocket—2.4 inches in diameter, slightly less than two feet long, with a maximum range of 4000 yards. The propellant as well as the warhead were black powder [twenty pounds, total]. The rockets were fired from a single-level rack, twelve tubes mounted side by side on an adjustable framework fixed into the bed" of a pickup truck. The rockets had contact fuzes, rather than Hale's time fuzes. Maximum flight time was twenty seconds, which implies an average speed of 600 feet/second.

I think that by "rotary" Eric means that the rockets were spin-stabilized. Hale's mid-nineteenth century rockets were spun as a result of the combined action of fins and secondary exhaust nozzles; the US used them in the Mexican War. There was a launcher ("Machine Rocket, War, Naval") designed for seaborne use; it looks to me like an elevatable tube that would mount outboard. EB11/Rocket notes that the Hale rockets were made in two sizes, 9 and 24 pounds, with the former having a maximum effective range of 1200 yards.

War rockets were rendered obsolete by advances in rifled artillery; they were abandoned by European armies in 1867 and the British colonial forces about 1885. However, we know that they made a comeback in World War II, as exemplified on the strategic level by the V-2 and on the tactical level by the katyusha and similar weapon systems.

The principal advantage of a rocket is that the launch device does not feel any recoil. Momentum is conserved in that the backward movement of the exhaust gases compensate for the forward movement of the rocket. Consequently, the launch device can be a lot lighter than what would be the case if it had to absorb the recoil that would be necessary to propel a projectile of the same power to the same range from a conventional cannon. It is because of that lack of recoil that a shoulder-fired rocket launcher, the bazooka, is possible.

Another advantage relates to impact velocity. A rocket can be engineered to achieve a higher impact velocity than an equivalent shell (shell mass equal rocket payload, artillery charge equal rocket propellant). The shell stops accelerating when it leaves the muzzle, so from that time on its speed decreases, thanks to aerodynamic drag. On the other hand, the rocket is still burning fuel after launch, and whenever this propulsive force exceeds the drag force, its speed will increase. For any given time-to-impact, the rocket may be given a fuel fraction sufficient to assure that its impact speed is greater than that of the equivalent shell. (Denny 142).

The great disadvantage of the rocket is that it is inaccurate. While spin-stabilization definitely improved accuracy, variation in burn rate can also be a problem, especially with solid propellants. In the short-term, the simplest solution to the accuracy problem is to fire rockets in large numbers. In the long-term, we can attempt to develop liquid propellants and even perhaps some kind of guidance system.

Missiles

Flint and Weber, 1633, Chapter 29 says that "Mr. Ferrara and his rocket club have been working on a ship-launched surface-to-surface missile for us."

What Eddie fired in 1633 was not a missile. A missile is a rocket with a guidance system. There are two basic kinds of guidance systems, remote and autonomous. With remote guidance, the missile receives signals from an operator. One possibility is a radio control system; the missile must carry a radio receiver, and jamming is possible. Another possible remote guidance system is by electric wire; the wire remains attached to the missile after launch, and reels out as it flies, and the gunner steers it by signals sent down-wire.

Bear in mind that effective remote guidance requires that the operator be able to visualize the target, and its relationship to the rocket—and the rocket, at least, is moving very quickly.

An autonomous guidance system is carried entirely by the missile. In "open loop," it is just following preprogrammed instructions. It can follow a complex course but there is no adaptation to circumstances. In "closed loop," it can sense the environment and respond to what it senses.

It should be obvious, but all the guidance in the world is of no use unless the missile has means to adjust its flight. This can take a number of forms, such as adjustable tail fins, moveable vanes in the exhaust chamber, a gimballed engine, or side thrusters.

While there is a model rocketry club in Grantville, their knowledge of guidance systems is going to be strictly theoretical because the National Association of Rocketry code bans guidance systems. It may be possible to scavenge the mechanical actuator that pivots the wheel of a radio-controlled toy car and use it to control the rudder of a model rocket.

There may well be radio-controlled and control line model aircraft in Grantville and hobbyists who are familiar with them. These may also have parts that can be scavenged, duplicated or adapted.

Guidance makes sense only if we are engaging at ranges at which the unguided rocket would be hopelessly inaccurate, and then only if the rocket is expensive and powerful enough to warrant going to the trouble of providing the guidance system. And even then we have the problem of packing the guidance system inside the very limited space of the rocket, and the loss of space for payload and propellant (with consequent loss of power or range) that entails.

Torpedoes

Torpedoes, in essence, are explosive projectiles that are fired at a target, or carried to it, and caused to explode underwater. That way, you may sink the enemy craft outright, which is much more difficult to do with a single shot hitting the target above water.

EB11/Torpedo recognizes two kinds, spar torpedoes and locomotive torpedoes. The spar torpedo is carried by a boat or submersible; essentially it is an explosive charge at the end of a long spar. The charge may be exploded upon contact, in which case the operator will probably be reminded of the saying, "he who sups with the Devil must do so with a long spoon." (The Confederate submersible Hunley was destroyed by the explosion of its own spar torpedo.)

Or there may be some means to attach it to the target's hull, and leave it there, with a timing device (fuze or clockwork) setting it off after the operator has gotten further away. The limpet mines used in the new time line to sink four ships of the Danish-French squadron blockading Lubeck had timers; they were planted by a diver. (Flint, 1633, chapter 44). Fulton designed a harpoon torpedo.

Historically, a spar torpedo was used to sink the Confederate ironclad Albemarle in 1864. In the 1632 universe, the first use is by Jeff Higgins; a fishing boat sallies out at night and destroys a Spanish galleon outside Amsterdam with one. (Flint, 1633, Chapter 42). Spar torpedoes aren't exactly high-tech, and the Danes copy the idea, using ten galleys with spar torpedoes for an attack, under cover of a smoke screen, on Simpson's squadron outside Copenhagen. This succeeded in damaging the USE ironclad Monitor. (Flint, 1634: The Baltic War, Chapters 60–1).

The secret to success with a spar torpedo was stealth; the attacker had to be able to creep up on the enemy. The attack was usually made at night, with the moon below the horizon or blanketed by heavy clouds. The Spanish had picket boats with torches or lanterns rowing about their galleons, but they weren't likely to spot an attacker and if they did, musket fire wasn't likely to stop it. The best defense against a spar torpedo attack was to rig the ship with electric lights, so an incoming attack boat could be seen from a greater distance, and equip the ship with rapid-fire small guns suitable for sinking such a boat. Simpson's ironclad had suitable guns—mitrailleuses—they just didn't take out all the torpedo galleys in the confusion of the attack.

EB11 also alludes to the "Harvey towing torpedo." The torpedo was towed on a line and, as the towing ship's speed increased, these lines would flare out. The towing ship would run pass the target so it would strike the tow line; the torpedo would then swing around and hit the target. That was the theory, at least. In practice, the tow lines would get fouled on the propellers.

Locomotive (self-propelled) torpedoes have yet to appear in canon. EB11 describes the uncontrolled Howell and Whitehead torpedoes. Both had tail fins and exploded on contact. In the Howell torpedo, a flywheel was spun up, to act both to drive the propeller shaft and to act as a gyroscope to keep the torpedo on course. Its range was about 400 yards. (Wikipedia/Torpedo).

The Whitehead torpedo was propelled by compressed air that had been stored in the torpedo, and drove a piston engine that in turn drove the propeller. It also had had the first successful depth control mechanism (EB11 says just that a change in pressure actuated a "horizontal rudder"; for particulars see DennyHP). The original torpedo had a single propeller, but the EB11 article refers to twin propellers. If these are contra-rotated, it will defeat the tendency of a single prop torpedo to turn in a circle. In 1895 Whitehead incorporated the Howell flywheel, setting off a patent fight.

Some historical perspective may be helpful. The first Whitehead torpedo had a range of 300 meters at less than six knots. A decade later, it could reach 500 meters, at 18 knots. In the early 1880s, torpedoes carried a seven pound warhead. (Ireland1997, 41).

Alternative Propulsion Systems. Besides the flywheel (Howell) or compressed air (Whitehead) systems, a torpedo may use an electrical cable (Ericsson 1873), electric battery (WW II), winched wires (Brennan 1878), or combustion. In the last approach, one option is internal combustion; the torpedo burns alcohol or kerosene, and the combustion gases drive a piston or turbine. Or you can use external combustion; the combustion chamber is cooled with water ("wet heater"), which is flashed into steam.

The source of oxygen for combustion was typically compressed air. Since air contains nitrogen, which is not consumed, the torpedo would leave a trail of nitrogen gas bubbles. It was recognized at a very early stage that pure oxygen would be better than compressed air; the weight of the nitrogen would be eliminated and the torpedo would be wakeless. So what's the catch?

Well, if the oxygen torpedo exploded on the host ship, that would do tremendous damage. And that was a real risk; oil and grease in the oxygen pipes could ignite spontaneously. And it is difficult to properly lubricate the moving parts of the torpedo without increasing oil and grease exposure. "The Japanese began experimenting with oxygen-driven torpedoes about 1924, but gave up after numerous explosions and failures." Then, somewhat farcically, in 1927, faulty intelligence led them to believe that the British were well on their way to producing a workable oxygen torpedo and they decided that they needed one too. It took them until 1933 to complete the development of the type 93 "long lance" oxygen torpedo. Part of the solution was beginning the ignition with air and only gradually changing over to oxygen. And they took many precautions against inadvertent oxygenation of the lubricants. (Evans 267).

Guidance. Torpedoes may be divided, like rockets, into three categories: uncontrolled, remotely controlled, and autonomously-controlled.

Radio-controlled torpedoes were proposed by Von Siemens in 1906, but the problem was that the radio signals would have to penetrate the water.

[image: torpedo]The first wire-guided torpedo was perhaps the Brennan torpedo (1878), which was used for coast defense in 1890–1906. It had two drums of wires, which reeled out as it sped through the water. At the ship end, these wires were connected to winding engines. If the operator caused one wire to wind out faster than the other, causing its drum to rotate faster, this activated the rudder. (Wikipedia/Brennan Torpedo). Note that the wires were also its propulsion system. Its effective range was limited by the wire length provided; it was about 2000 yards. A serious problem with the Brennan torpedo is that its depth control was poor; it "porpoised," and that could mean that it passed under the target without detonating. (DennyHP). I can't help but wonder how much better it would have performed if it were quipped with a Whitehead depth control! Another problem was that the wire was thick and thus "required a mass of wire so large that it was inconvenient and even dangerous aboard a ship." (Weir 123).

For a guided torpedo to be practical, the operator must know where it is at all times. The Brennan torpedo was fitted with an indicator mast so it could be spotted from above. Of course, that meant that the enemy could spot it, too, but the operator knew where and when to look. The other option is to equip the torpedo with sensors and some sort of two-way communication.

Autonomously controlled torpedoes home in on the target, either passively or actively (the latter "ping" the target). Acoustic torpedoes home in on the target's engine noise, whereas wake-homing torpedoes zigzag until they detect the turbulence of the target's wake and then follow it in. Obviously, there's no point in even trying to develop acoustic torpedoes until steamships are commonplace, and I doubt a sailing ship would have enough of a wake to be particularly detectable.

Deployment. How is the torpedo carried and discharged? One option is to carry it above the water, and launch it from a gun port, or, better yet, a tube. The launch tube may be above or below water. The former has the problem that an enemy shot or shell might strike it, detonating the torpedo. That may sound improbable, but that's what happened to the Almirante Oquendo at the Battle of Santiago.

There's a fair amount of mechanical complication associated with a submerged torpedo tube. It must have a breech door at one end and a muzzle door at the other; the two operate together somewhat like an airlock on a spacecraft. The tube is drained of water for loading and filled for firing.

Expelling the torpedo initially was accomplished mechanically, with a push rod, but this could damage the rudder, and so the rod was replaced, first with a compressed air gun, and then with a propellant (gunpowder, cordite) charge. (EB11/Torpedo). While that's EB11's last word on the subject , we know that modern torpedo tubes use compressed air discharge.

A further problem is making sure that the torpedo isn't buffeted unduly by water currents as it leaves the tube. One expedient was to extrude a tube with grooves that would guide the torpedo until it was clear. (Id.)

These discharge tube designs have the disadvantage that the tubes have to be built into the hull, potentially weakening it.

****

The greatest disadvantages of the early locomotive torpedoes was their short range and low speed. Without the flywheel, the effective range was just 800 yards; the gyroscopic stabilization brought it up to 2000 yards. The speed of the first torpedoes was 10 knots, and by 1911 they had been brought up to thirty knots. The speed (and range, to limit of directional accuracy) could be increased by increasing the pressure to which the propulsive air was compressed; in 1911, 2000 psi was possible. These ranges and speeds are far inferior to those of cannon shells, let alone rockets.

The EB11 essay does not mention another problem with the early uncontrolled torpedo; that, as Admiral Lord Fisher put it, it will "blow up anyone it comes across." While an artillery shell could also hit a friendly ship, a rudder malfunction could cause a torpedo to circle back and "bite the hand that fed it." The initial solution was to condition explosion on a minimum distance or time of run. Modern torpedoes have a safety interlock that disarms the warhead if the azimuth changes more than a set limit after the engine starts. If the engine starts spontaneously while still on board, the sub does a U-turn to disarm it.

****

This article comes to a close in part 5, "Thrust and Parry."











A Universe of Fiction 

Written by Kristine Kathryn Rusch




As I write this, I’m putting the finishing touches on my June craft workshop. This year, I’m teaching mystery, which I have taught before.

My students aren’t run-of-the-mill beginning writers. I teach craft to professionals who want to change genres or learn a new genre or refine their techniques in the genre.

Whenever I teach, I make the students read at least eight works before they come to class. That way, we have common reference points, and I’m not  using movies to illustrate story-telling techniques. I’m using the novels and short stories which we have all read.

When I finish teaching this workshop, I will develop the reading list for October’s science fiction craft workshop. I’ve tried to teach sf to professionals before, and it hasn’t gone as well as the mystery or plain old short story classes.

Writing science fiction requires the writer to not only walk and chew gum at the same time, the writer must also juggle a few apples and hip-check everyone she passes. Writing good sf really is a high-wire act.

And “good” sf changes from decade to decade, year to year. With the mystery class, I assign breakout novels from various generations, and show how tropes can be renewed. Alexander McCall Smith’s The Number One Ladies Detective Agency series, for example, takes Agatha Christie’s Miss Marple and asks, “What would she be like if she were an older lady from a traditional African culture?” The similarities between the tropes are amazing, but the stories feel very different due to the setting. Plus, Christie is still accessible, even if her attitudes toward life are archaic at best.  The same with Raymond Chandler and Dashiell Hammett, the fathers of the American mystery.

It’s tougher to do this with science fiction. Not only are the science concepts outdated or just plain wrong in eighty-year-old sf, but the attitudes toward women and minorities are so egregious as to make the books almost impossible to read. Some classics still survive, but most of them are like Citizen Kane. The movie feels unoriginal if you watch it now, because every movie after it featured the same ground-breaking camera techniques, the same storytelling arcs.

Classic sf has influenced the genre so profoundly that modern authors are reusing the techniques whether they want to or not.

I’m prepping for the mystery class, but thinking about science fiction. Read old sf? New sf? Year’s best anthologies? If so, which ones? Do I cover all the subgenres? Do I declare alternate history to be science fiction on its face or do I use Sheila Williams’ definition? She insists on alternate science history for Asimov’s Science Fiction, and I think she might be onto something for that.

What about space opera and starships that go “whoosh!” as they travel through space? What about paranormal romance? What about that mushy area between science fiction and fantasy, not just the area held by time travel and alternate history, but the one that might be soft science fiction or hard fantasy. You know, like Randall Garrett’s Lord Darcy series. The one where magic became the way of the land, instead of science. You know, the series that got its start in that hardest of science fiction venues, Analog.

I felt this way when I planned the first mystery workshop. The topic is so vast, the possible reading material so overwhelming, that I can’t cover it all in a one-week course. The course also includes writing stories and writing proposals in each subgenre, just to make sure the writers get what we’re learning. There are only so many hours in the day, and for some obscure reason, I plan to sleep for a few of them. (So, I’m sure, do the students.)

Sometimes I think subgenres are less important in sf than they are in mystery. Cozy readers don’t read noir. But space opera readers will read hard sf. Hard sf readers will read futuristic romance (if they can do so on an e-reader). Sometimes I think sf readers are sf readers are sf readers.

So I toy with making the poor students read history tomes and travel guides, and then have them mix up everything into an sf stew. And sometimes I think they shouldn’t read at all (and then I discard that idea. Dean and I have inspired a lot of male students to become professional romance writers [forty novels sold and counting] just by forcing the poor souls to read romance novels. The guys decide they like the books and want to write one, and they do very, very well.)

So I’m planning to teach mystery and I’m thinking about sf. Typical me, combining genres.

I’ll have a list in a week or so, and then I’ll revise the list, and then I’ll revise it again, and finally, I’ll have to post it. I’ll be dissatisfied with it partly because it’s not long enough. The students will hate it because the list will seem too long. And it’ll all work out just fine.

I hope.

Teaching a class is like writing a novella. It takes a bit of organization, and you need to know what direction you want to go in. But the students, like characters, make the class their own, and they’ll nudge it into the places they want it to go.

I’ll let them nudge, because that’s where I learn. In those questions I don’t have a rote answer to, those questions whose answers I might not even know.

The first question is, of course, what should I teach? Followed by, how can I teach it? Followed by, what do the students need to know about science fiction? (With the added question, am I the person to teach that—the question quickly discarded, because my name is on the class as instructor.)

Eventually, once I answer the preliminary questions, I can figure out what we all need to read. Because I do the reading too. Sometimes the books are new to me (The Alexander McCall Smith was, when I used it in class) and sometimes they’re old favorites. And  yeah, I make the students read something of mine. Not because I’m egotistical, but because you’d be surprised how many writers take classes from writers whose work they’ve never read.

Why would you take a craft workshop from someone who might not write to your taste? So I force them to read something of mine, and if they don’t like it, then they should truly take everything I say with a gigantic grain of salt. (They should always take what I say with a grain of salt anyway.)

So, you catch me in a world between workshops this evening, with a universe of fiction at my feet. Eventually, I’ll pluck the right stories from that universe for the October class. But at the moment, the possibilities are vast and nearly endless—rather like science fiction itself.

****











Time Spike: Evening in Cahokia, Part Two 

Written by Garrett W. Vance
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The Eleventh Plague




The next morning, Many Mouths arrived well before sunrise, bearing a surprisingly decent breakfast of fruits, nuts and a bland, but rib-sticking corn mush.

"So, what's happening today?" Nate asked, his voice still thick from sleep. Somewhere in the back of his head he hoped the Raven Priestess would be part of it, but quickly quashed that thought. He had enough troubles as it was.

"The Sun Warrior captain wants a demonstration of horseback riding. Please follow me down to the paddock." Many Mouths ducked out the door, before either of them could say anything.

Nate grimaced. "That's just swell."

"After that, do you think we should leave? I feel I have seen quite enough, and I wonder how long their goodwill toward us will last. . . ." Gonzalo said grimly.

"Yeah, we best git. Goodwill never seems to stick to me long," Nate replied with a half-smile as he pulled his boots on.

They arrived at the paddock just as the sun rose behind a large temple, surrounding it with an amber glow. So, that's the home of the Raven Priestess, Nate thought as he squinted into the growing light. There were a great many people lining the fence; high-ranking citizens, warriors, and priests from the many different temples in front, commoners behind.

"Looks like we got us a real rodeo," Nate commented as they entered the paddock.

There was a small group of Sun Warriors waiting near the stable shed. The three horses stood in a tight group, Flavio keeping himself between the strangers and his mares.

"I expect we're going to be proud uncles soon, Gonzalo."

"Yes, I'm sure that Flavio has had his way by now. I hope you don't mind."

"No, Poppy can't live forever, I might as well grow her replacement up now. The way I figure, this crazy new world we're in needs more horses, needs them badly. My grandaddy was a horse breeder and he taught me a thing or two. These are all fine animals, we could do well."

"A fine idea, Nate. The noble horse improves any land with its presence."

Many Mouths walked ahead of them to speak to the warriors. He returned shortly with instructions.

"First, they ask that you perform a demonstration for them. I have already saddled your horses for you." There was a slight furrow on the old gentleman's sun-dried brow. Gonzalo knew that look, and guessed that there would be more to it than that.

Nate gave Gonzalo a questioning look, and cast a glance at the saddles.

Gonzalo stepped close to whisper to him in English "Many Mouths is good with the animals. I taught him how to tend them. He is experienced and will have done it right." Even so, Nate took a minute to double check the various buckles and straps, finding that their wise-man had indeed done a proper job of it. They both mounted, and set off at a trot. Once clear of the knot of staring warriors, they urged their horses on to faster gaits, circling around the paddock several times, enjoying the hushed gasps of excitement the crowd made at the spectacle of men riding animals. Finally, they had a bit of a race down the length of the enclosure, in which Flavio beat Poppy by a length, despite her longer legs.

"He's a speedy one, all right, and a fast mover with the ladies to boot," Nate told Gonzalo, who laughed and patted his stallion affectionately on the neck.

"A quality I believe you share with him," Gonzalo said, with a wry wink.

"Me? You have me mistaken friend, I am the shy retiring type," Nate protested, keeping his face the very picture of innocence. "Besides,  women are nothing but trouble and I already have plenty of that."

Gonzalo nodded, a knowing grin on his face.

Many Mouths approached them. He looked worried. Gonzalo sighed. There would be more to this than just a demonstration, as he had feared.

"The Sun Warriors have asked that you teach one of them to ride. The young captain there."

Nate and Gonzalo looked over to see the same cocky fellow who had insulted Nate at the temple, his companions slapping him encouragingly on his bare back as he laughed, his voice brimming with over-confidence.

"Shit," Nate muttered.

"Nate, I am sorry, but we had best not use Flavio. He is too high-spirited, and might hurt the fellow."

[image: horse]"As much as I'd like to see that, you're right," Nate growled. "It had best be Poppy. She minds me pretty well, and I can control her from the ground. I'll just circle him around the paddock a few times, and hope that's enough for one day."

A few minutes later, they had managed to get the muscular young warrior into the saddle, where he preened and waved to the crowd, who cheered him on raucously.

"All right then, Many Mouths, tell him that I'll be guiding the horse. He just needs to hang on to the saddle horn and not fall off."

Many Mouths relayed this to the captain, who acted as if he didn't hear a thing.

"Okay, Poppy, walk now, girl," Nate said gently. He wanted to use the lead rope, but was sure the proud warrior would protest. He would try to make it look like the cocksure fool was in control. Nate fell into an easy gait and Poppy followed. They paraded past the crowd, where the young captain could enjoy the adoration of his admirers.

Nate kept a close eye on both horse and rider. He shortly became aware that the man wanted to go faster. He was barking orders in his unintelligible language, and rocking his body back and forth in the saddle.

Nate sighed, and clucked at Poppy to go into a trot. Poppy obeyed, making a wide circle around her dismounted master while the crowd cheered. Nate guided them back toward the shelter, hoping that his student was satisfied with the jostling pace.

The Sun warrior shouted at Many Mouths, and made some unmistakable gestures.

"He wants to go faster," Many Mouths told him with a helpless shrug.

"I figured as much. All right, tell him we can go a gait faster, but that will be all for the first lesson. If he wants to, I'll teach him more, but this is enough for one day."

Many Mouths relayed this, which caused the warrior to scowl haughtily. This was a fellow who was used to getting his way.

Nate caught Poppy's eye, and gave his head a firm shake, along with a certain click of the tongue. Poppy got the message, and headed off at a canter. The warrior nearly fell off, but remembered to hang on to the saddle horn. Poppy took him down the length of the field, then, at Nate's whistle, brought him back. They were about halfway home when the proud rider decided he wanted to go faster still, and began shouting and bouncing in the saddle. Nate ignored him. Poppy snorted with irritation, but didn't speed up. This made the petulant fellow angry, and he began slapping her on the neck.

"Don't do that!" Nate yelled, Many Mouths echoing him. The warrior ignored them, and continued to slap at Poppy.

"Jesus Christ, tell him she's going to throw him off if he keeps that up!" Nate shouted.

Many Mouths dutifully translated, but it was too late. Poppy had taken all she was going to take, and began bucking. Nate and Gonzalo broke into a run, hoping to get ahold of her before she succeeded in de-horsing the large irritant on her back. Alarmed, the waiting warriors fell in behind them, hooting and hollering, which was guaranteed to make things worse. They didn't arrive in time. In ancient equine tradition, the proud appaloosa dumped the Sun Warrior smack dab in a pile of manure.

Nate stopped running, hands raising in a gesture of disgusted resignation.

"Now it's a rodeo!" he exclaimed with false good cheer.

Gonzalo went to pull the fallen man to his feet, but the captain was in a rage. He shook off the helping hands, rudely shoving the Spaniard away. Nate had Poppy's lead now, trying to settle her down. The embarrassed warrior stalked toward them, face scarlet with anger. Apparently, his pride had suffered grievous injury and the damn fool didn't realize he was lucky that was all that had. Nate saw him coming, and stepped between him and his horse. The Sun Warrior had his hand on the fearsome looking stone ax at his belt. He paused a few feet in front of Nate and began shouting. Many Mouths, face drawn with worry, translated.

"He says that he will now kill your animal for disgracing him." Many Mouths voice was thick with fear.

"Tell this cock he'll have to kill me first, and I don't intend to go easy." Nate met the man's hostile, dark eyes with his own steely-blue. He was no cowed commoner, this would be warrior to warrior, with no backing down.

The Sun Warrior spat at him, drew his ax, then began to run forward, intending to knock Nate out of the way as he rushed the horse. The young captain wasn't accustomed to resistance, and Nate was ready. At just the right moment, he dodged in low, punched the captain hard in the gut, then tripped him as he doubled over, sending him rolling head over heels onto the ground. The prideful Sun Warrior ended up face-down in the muddy grass, gasping for breath, the wind thoroughly knocked out of him. Nate couldn't help but smile.

"How do you like them apples, Chief?" he asked in a taunting tone that would need no interpretation.

The rest of the Sun Warriors in the paddock, six of them in all, drew their stone axes and bone knives. At least ten more were climbing the fence to join them. Nate drew his saber, just as Gonzalo arrived at his side, fine Spanish longsword ready for battle. Nate took a second to give his comrade a questioning look.

"You don't have to make this your fight, Gonzalo."

"It would dishonor my name and family if I were to let you face them alone, my friend."

Just as the warriors were about to charge, a shrill, piercing whistle sounded nearby, making  everyone freeze in place. A woman stepped forward, pulling an indigo cloak off of her head and shoulders. It was the Raven Priestess. Around her, ten of her warriors did the same, all of them seemingly appearing out of nowhere. Nate was sure he hadn't seen them amongst the crowd. Had they been there all along, watching them? Nate shook his head, his attention once again captured by the priestess's dark beauty despite the present danger.

With a subtle gesture of the Raven Priestesses' graceful hand, the Sun Warriors lowered their axes and stepped back. She did the same to Nate and Gonzalo, who found themselves unquestioningly sheathing their blades, such was the power of her presence. Her eyes seemed to hold an inner fire, smoky amber irises flashing with specks of gold in the dawn light.

The prideful captain brought himself to his feet. Most of the fight had been knocked out of him, but he took a moment to give Nate and Gonzalo a long, simmering glare before stalking away. The Sun Warriors grumbled under their breaths as they followed him out of the paddock, heading away off across the long morning shadows toward their massive temple. The crowd of onlookers had dispersed completely, evaporating with what was left of the morning mist.

Before Nate or Gonzalo could say a word of thanks, the Raven Priestess whispered something to her own always attentive captain, turned, and glided away, her feet seeming to barely bend the dew-heavy grass. Two of her warriors automatically fell into step behind her. The Raven Warrior captain spoke with Many Mouths at length, then managed a smile for Nate and Gonzalo, a rare treat in the city of great temples.

"The captain of the Raven Warriors commends you on your bravery," Many Mouths told them, having returned to his usual, calmly cheerful demeanor. "You have shown up the Sun Warriors and they will not bother you, at least for a while. He suggests that you leave tomorrow morning. To do so today would make you look cowardly in the eyes of the city folk. These Raven Warriors will remain here to protect your horses from any harm, so you may rest easy. The Raven Priestess noticed that the fare served yesterday didn't please you. She has invited you to go to the market and find whatever food suits you, as much as you want. It is her gift. Later, she will send a cook to your dwelling to help you prepare your meal."

"That is very kind of her," Gonzalo said, giving the Raven captain a polite bow.

"Please tell her we are much obliged," Nate added, smiling tentatively back at the Raven captain. All the Raven Warriors were smiling and laughing now. They surrounded the two foreigners, patting them companionably on their backs, as soldiers do to their fellow fighting men after a victory.

"At last, we have made some friends in this place," Gonzalo said happily, elated by the unexpected welcome.

"Yes, at  last. Too bad we have to leave so soon, and just as we were getting to know them!" Nate replied in sarcastic tones.

Gonzalo had learned to recognize his companion's penchant for irony. He rolled his eyes at the dry Texan, looking to God for strength, then went back to shaking hands with their new allies.

****

Led by a Raven Warrior, and followed by a group of youthful helpers provided by Many Mouths, they soon arrived at the marketplace. The jumble of tents and thatch shelters was  a kaleidoscope of colors. Merchants called out their wares, customers haggled for a better deal, while competing groups of musicians waged tuneful war on each other and the ears of the bustling crowd, marching up and down the rows with shrill flutes and thumping drums. Many Mouths led them through the chaos to an area where various foodstuffs could be found. Despite the press of the crowd, it was still fairly cool under the shadows of wide awnings erected to keep the cruel sun at bay.

Nate noticed that people were looking at them differently now. Apparently being under the protection of a Raven Warrior did much for their status; they had been promoted from alien outsider to honored guest. More smiles could be found, shy, and fleeting, but sincere. Nate began to notice that many of the women were quite comely, not the goddess-like level of the Raven Priestess, but sharing many of her engaging traits. Gonzalo, who saw more than Nate might have guessed, smiled at this, and even allowed himself to enjoy the pleasant views, if just a little. After all, he was not a priest yet!

They entered a row of stalls from whence a plethora of delicious aromas—and a few dreadful stinks—emerged. Of the butchered meats and fish, Nate didn't see anything he recognized. The resourceful city folk were rapidly adapting to what the new environment provided. Large, eel-like fish with heads that looked to be made of solid bone, and rows of dagger teeth stared at him from a bed of leaves with tea saucer eyes. Nate figured he would probably just cut the line if he ever hooked a monster like that!  Smoked ribs the length of an entire longhorn bull caught his eye. They looked like they might be tasty, but he could only imagine what kind of a giant lizard they had once belonged to, and passed them by.

Continuing on, Nate paused to peer at a mysterious-looking stack of eight-inch-long objects. They seemed to be fashioned of black lacquered wood, but were shaped very strangely. It took a moment for him to realize they were organic.

"What are those?" he asked, pointing at them.

"Those are the legs of giant spiders, found in the forest. They have become quite a delicacy," Many Mouths explained.

"Spiders? They're selling bugs for food?" Nate looked around and saw there were more, giant dragonflies that seemed to have been fried in oil, baked cockroaches the size of armadillos. He felt the gorge rise in his throat, and looked away.

"During my travels I have seen people eat many kinds of insects, grubs, ants, grasshoppers," Gonzalo said, examining the grotesque offerings. "The locals always swear they are delicious, and very healthy to eat. Perhaps you should try one? What is that old saying, old even in my time? 'When in Rome, do as the Romans do'?" Gonzalo smiled, and gestured toward the spider legs, stacked like kindling on the merchant's table.

There was an unusual gleam in Gonzalo's eyes that Nate decided he did not quite trust. Was it possible his new found friend, the kindhearted seeker of innocence renewed, Gonzalo, was having a jest at his expense?

"Fine, you go first, world traveler. If you eat one, I will." Not wishing to look the coward, Nate determined that  if Gonzalo did it, he would do it, too, even if it was utterly repulsive.

Gonzalo laughed, and clapped Nate companionably on the shoulder.

"Are you mad? I would not let such filth touch my lips!" he and Many Mouths continued on through the stalls, laughing over Nate's discomfiture.

"Very funny, Spaniard!" Nate grumbled as he hurried after them, wanting to put as much distance between himself and the grisly fare as he could. "I have a long memory, you know," he muttered under his breath, vowing to bring about a suitable comeuppance for his humorous friend one day.

[image: fruit]Eventually, they came to an area that sold food of a more palatable nature; squashes, fruits, nuts, berries, beans, and corn just to name a few. Both of the travelers felt their mouths begin to water. Nate scratched his stubbled chin, a host of delicious possibilities dancing in his head.

"Gonzalo, have you ever made stew?"

"I'm afraid I am not much of a cook, but I remember a few things my mother taught me."

"That's fine. My granny made sure I grew up knowing her recipes, so I could pass them down in the unlikely event I should ever marry. Trust me, we are going to eat well tonight!"

"Excellent!" Gonzalo exclaimed, letting a hand-full of mottled beans run through his hand with visible delight. "What should we put in it?"

"Everything! Well, except for spider legs, that is. Many Mouths, will you join us for dinner? I guarantee you will find my good, old-fashioned, southern cuisine a might bit tastier than what they are serving here."

"It will be my pleasure. But for now, please excuse me as I must attend to some other matters. I shall leave you here in the capable hands of my assistants, you may trust in them. Take whatever you want, as much as you like, without hesitation. It is the Raven Priestess' wish. Today the city welcomes you, all its comforts are yours." With a small bow, he turned and melted away into the crowd.

"Nate, look! Can it be an apple? It smells like one!" Gonzalo held up a rather shriveled looking green fruit.

"Looks more like a crab apple to me. I'll bet its tart. Buy some anyway, they'll be good in the stew."

Suddenly, a thoughtful look came over him, and he once again began to rub his chin in deep thought.

"Tell you what, Gonzalo, let's buy some of every edible plant we recognize, and even those we don't. Take twice more of it than we need for today."

Gonzalo raised a bushy brow. "May I ask why? It would be a shame for fresh food to go to waste."

"Oh, it won't. Haven't you ever had a garden?"

Gonzalo looked bemused for a second, then broke out into a wide grin. "Yes, a garden, indeed! The list of your talents grows day by day, Nate."

"Aww, shucks, that's just good old Texas common sense. I'm not sure where we will end up, but I aim to find somewhere safe to hunker down well before its time for Poppy to birth that cussed foal your randy lad has planted in her. That would be a fine time to start some crops growing."

The two of them went to work. They acquired several large baskets and began loading them with a plethora of vegetables, fruits, and herbs. Their guides cheerfully carried the increasingly heavy baskets for them. Their Raven warrior guard just smiled, seemingly pleased that his charges had found what they were looking for. Both the men's mouths were watering, neither had eaten such sumptuous fare in, literally, ages. Tonight they would have a meal to remember.

****

As the late afternoon gave way to evening, the great temples laid their giant shadows first here, then there, casting whole neighborhoods into deepening gloom. Gonzalo and Nate sat on the warm, mud brick steps in front of their quarters, watching the city folk go about their ways. Some greeted them warmly as they passed by, while others paused to stare at them with open hostility. Either way, the two men from their distant future smiled and nodded greetings, feeling much more self-assured now that the Raven Priestess, definitely a rising power in the city, had spread her ebony wings over them.

"Maybe this place ain't so bad after all," Nate mused as he whittled himself a corn cob pipe.

"After the horrors we've seen in this wild, wild new world? After the stench of the swamps, and the lack of food decent enough for man or beast, and the tooth-filled monsters the size of houses? No, it is not so bad here."

Gonzalo might just share his talent for sarcasm, Nate observed with approval.

The Spaniard pulled thoughtfully on his pointed beard. "Still, I feel we cannot put our whole trust in these people. I want to believe the Raven Priestess is a force for good, but somehow such simple terms as good and evil seem an ill fit here. This city is . . . complex."

"Why, I do believe I would vote for you for president, Gonzalo. For a man of such strong faith, you can see the truth in things. The real world is a lot more complicated than what they taught us back in Sunday school. Not as much black and white and a lot more gray."

"Or, perhaps, indigo. Look, one of the Priestess' warriors is coming this way. And, he's running."

Nate and Gonzalo stood up, wondering if the man was on a mission that involved them. Breathing hard, the fellow stopped in front of them, his every movement full of urgency.

"Come!" he gasped in heavily accented Spanish. "Help!" he added.

Nate and Gonzalo looked each other, each shrugging. What else was there to do?

They took a moment to collect their weapons, then followed the man as he careened back down the wide, grass and hardpan boulevard at full speed, dodging lithely through the crowd. Somehow Nate and Gonzalo managed to keep up with him while only jostling a few indignant citizens on their way. They came out into the wide fields at the center of the city, cutting across them at an angle.

"We're heading toward the Rattlesnake Temple," Gonzalo shouted to Nate, who, with longer legs, had outpaced him by a few yards.

"What's left of it, you mean," Nate called back. Up ahead, a large crowd had gathered, hundreds of city folk milling about in the purple evening light. The Raven Warrior slipped in amongst them effortlessly, but Nate and Gonzalo had to force their way through the mass of people. Somewhere along the way their guide disappeared from sight. They could see the remains of the Rattlesnake Temple ahead, bathed in torchlight. The dreadful beat of drums filled the sweat-scented air.

There were those in the crowd who stared at the unfolding scene with abject terror, not wanting to watch, but drawn to. Others laughed, and pointed gleefully, enjoying the spectacle. As Nate and Gonzalo pushed their way closer, sometimes those latter types pushed back, angry at having their entertainment disrupted. Nate and Gonzalo spared no pleasantries for them, cuffing them in the face or sending sharp elbows into their ribs to move them aside. The sound of the drums was growing louder, they could see a line of gruesomely-painted Rattlesnake Priests along the top tier, swaying and stepping to the rhythm, like some kind of hellish dance hall show. Something was going on just below them, but the crowd obscured their view. Finally, breaking through the front edge, they were afforded their first look at the complete proceedings.

"No!" Gonzalo cried out in anguish.

There were three people bound with ropes standing on the second tier down from the top. They were the men they had saved from the dragon, the friendly guides who had brought them to the city. One of them was being dragged next to a wicker basket, large enough to hold a man. A priest in a terrible mask, carved like a grinning viper, awaited. He had a live rattlesnake wrapped around his forearm, its head clutched firmly between thumb and forefinger. Nate and Gonzalo both paled at the horrid sight. It was obvious that the priest intended to inject their friend with the angry snake's dripping fangs. Just as Nate and Gonzalo were about to surge forward, a group of Rattlesnake Warriors jumped down from the first tier, axes drawn, closing the few yards between them rapidly. The priest above took notice of the commotion below, and paused, but seeing his guards close with the intruders, he continued the cruel ceremony. With a lightning-quick lunge, he thrust the  living weapon at the helpless victim, sinking its fangs deep into his bare right shoulder.

"Gonzalo! Keep them off me, I'm going to try for a shot!" Nate shouted.

"It will be a pleasure!" Letting out a feral growl, the former conquistador ran straight at the approaching line of enemies, his long, steel blade gleaming in the torchlight. Nate drew his pistol, wincing as the Rattlesnake Priest injected their friend again and again, in the arm, in the neck, in the face. The victim's screams, and the mournful cries of his watching companions, unable to intervene, provided an eerie melody to the ceaseless beating of the drums.

Gonzalo closed with the Rattlesnake Warriors, cutting off the arm of the closest at the elbow, sending the appendage, which was still holding its stone ax, flying away in a red shower. Another swipe, and the throat of the next attacker erupted in foaming blood.

Using the time Gonzalo was buying him,  Nate readied his Colt. He knew he had to be quick, but if he went too fast, he would miss what was a very long shot. He made himself breathe evenly as he pulled the action back with a satisfying click. His entire mind focused on the chest of the Rattlesnake Priest, who was laughing as he paused the torture to lift a fresh serpent from the wicker box. Now was Nate's chance. His gun was pointed directly at the priest's heart. Breathing out, he pulled the trigger. There was the crack of gunfire, and a bright, cherry red hole appeared exactly where he had aimed. Crimson liquid began to pump out in spurts, and the man went limp, falling backwards.

Nate saw that Gonzalo was about to be surrounded, there were five men on him. At his feet three lay dead, his friend had done well. Nate picked a target he thought Gonzalo might have lost track of, a man circling to the Spaniard's left. He blew the back of the man's skull off with the Colt. At this close a range its true power could be used to spectacular effect. Another loud crack of the pistol, and another warrior went down, a dark, steaming hole where his right eye had been. Gonzalo sliced another man's hand off, then thrust his sword through the heart of another. The one warrior remaining gaped in abject terror for a moment, then turned and fled. Nate realized that the crowd that had pressed so close to the temple's remnants had backed off a number of yards, scrambling away from the fight.

"Let's get up there!" Nate said, his voice hoarse with wrath. Gonzalo grinned his approval at the plan, he drew his sword out of his opponent, having to place his boot on the corpse's chest to provide some leverage. He had skewered the man all the way through. Nate could see the bloody tip of Gonzalo's blade sticking out the back. There was a stairway nearby, with only a few Rattlesnake Warriors guarding it. Regretfully, Nate holstered his pistol. He really did have to be more thrifty with his remaining bullets. He drew his saber, a fearsome weapon of French manufacture, Nate wisely never putting his trust in anything the US Cavalry provided as standard issue. He charged forward, reaching the stairs first. A Rattlesnake Warrior made a lunge, and Nate removed his head for him with a mighty slash, sending it rolling down the stairs. Gonzalo almost tripped over it as he followed Nate upward.

They met little resistance, the remaining Rattlesnake Warriors stationed on the structure had witnessed the destruction the two foreigners were capable of, and had drawn back in fear. Nate reached the tier where the sickening ceremony was being staged. He cut down several screeching priests who tried to block his way like a scythe through tall grass. He reached their two bound friends who were as yet unharmed. Nate used his saber's razor-sharp edge to slice them loose, careful not to injure them in the process. He recognized their word for thanks, and nodded in return. Once they were free, he headed for the wicker box, Gonzalo close behind.

Their unfortunate friend, who had been inflicted with numerous bites, lay face up on the grassy ledge, moaning. Nate knelt down to try to help him. Just then, an enraged Rattlesnake Priest jumped up from behind the basket, a hissing viper clenched in his fist. Before Nate could move, Gonzalo leaped past him. He cut through both the man's hand and the rattlesnake's head off with one furious blow. The Rattlesnake Priest stared stupidly for a moment at the bleeding stump. Gonzalo grabbed him by the hair, and dragged him over to the edge of the big snake basket. Barely letting out a grunt, the powerful Spaniard dumped him in, head first. The sound of more hissing emanated from within, and the priest's legs thrashed about almost comically before he ceased to move. Nate and Gonzalo both let out a bitter laugh at the sight. It was the laughter of men who were fairly sure they wouldn't live to see another day.

Below, the crowd surged and ebbed, some trying to flee from the fighting that had broken out, others pressing forward to join in. There was dissension among the mob, it seemed Nate and Gonzalo had both supporters and opponents. Fisticuffs were breaking out between the two sides. At the far edge of the gathering, Gonzalo noticed a phalanx of some thirty Sun Warriors headed their way.

"Here comes trouble," he said, pointing them out to Nate.

"I wonder what happened to the Raven contingent? I'd be mighty glad to see them about now."

Behind them, the Rattlesnake Priests on the tier above had gathered their courage, and decided to rush Nate and Gonzalo, clambering silently down the steep, grassy slope. There were around twelve of them, but only three were warriors. Most were elders of their cult. The two tribesmen they had set free noticed their sneaky advance. They let out blood-curdling howls of rage, and charged them, wielding bone knives they had liberated from fallen priests. Nate and Gonzalo joined in, impressed with the skills of their allies, who had already cut down one of the young warriors and two more priests. Nate and Gonzalo both closed with the remaining two warriors, who battled with impressive ferocity, formidable fighters to be sure. Sparks flew as steel hit hard stone, the city folk weapons may have looked primitive, but they were solid, and deadly sharp. Gonzalo's opponent landed a blow on his breastplate that would have surely killed a man without armor. Gonzalo frowned at the unsightly dent it left, then closed with the perpetrator, his sword flashing with blinding speed. Shortly, his opponent lay bleeding at his feet.

Nate had also nearly met his match, a big fellow, and fast for his size. The Rattlesnake Warrior's broad face was painted with garish fangs and scales, an effect which was, to tell the truth, more than a bit intimidating. Nate side-stepped the man's mighty blows, nipping and poking at him with his keen saber. He drew blood, but the man was ungodly quick, and none of his attacks landed deep. Readying for another assault, Nate tripped on one of the fallen, going down hard. His gruesome enemy laughed cruelly, and stepped forward, ready to bring his massive stone ax down squarely on Nate's exposed chest. Nate was in an awkward position. He raised his saber to block as best he could, but braced himself for a dangerous hit. Before that could happen, a blurred shadow leaped between him and his attacker. There was a surprised gasp, then the big warrior fell sideways, his throat sliced ear to ear.

Nate struggled to sit up, then felt hands behind him, their two rescued friends lifting him to his feet. The shadow turned, and Nate was rewarded with an impish grin that made his heart do a flip. His rescuer was the Raven Priestess.

"About time y'all got here," Nate told her, returning her grin.

She might not have understood the words, but she got the sentiment. She nodded slightly, then turned to dispatch another foe, driving her knife deep into his gut. Nate looked on approvingly, here was a woman who could take care of herself.

Behind her, a mad-eyed priest was making for her, bone dagger raised. Nate ran at him, side stepping the priestess. He knocked her would-be assailant's weapon away, then drove his saber straight into his heart.

"There, we're even," he said, giving her a chivalrous bow.

The Raven Priestess let out a bird-like laugh, full of wildness and joy. Nate didn't know if it was the most beautiful thing he had ever heard or the most frightening, but he was pretty sure either way he was good and hopelessly smitten.

Nate looked around to see if there was anybody left for him to fight. They had been joined by twenty Raven Warriors, who were busy dispatching any Rattlesnake followers who remained on the structure. That task finished, the fight on the ceremonial mound came to a stop, at least for the moment. Many Mouths had arrived with the Ravens. The old wise-man was busy fussing over their injured friend, while the remainder of the trio looked on, faces drawn with worry. The snake bite victim writhed terribly, his body wracked with pain. It was enough to nearly break Nate's heart. If only they had gotten here faster! Gonzalo put his hand on Nate's shoulder, sharing in his concern for their suffering comrade. Nate turned away, deciding he had better check out the current situation. His gut told him there was still trouble to be had on this bloody evening in the city of the pyramids.

The Sun Warriors had arrived at the bottom of the structure. They seemed to be squabbling amongst themselves as to who they should be supporting, many with bows ready, but uncertain who to shoot. There was still a handful of Rattlesnake priests and supporters left down there, pointing up at those who had ruined their fun, and decimated their ranks. They were shrieking in anger, obviously demanding retribution. The Raven Warriors readied their own bows, indigo-winged faces fearless, ready to fight on.

The sun had set a few minutes before. A nearly full moon was rising through the twilight, casting a spectral-blue glow across the scene. The crowd, many of whom had fled the fighting earlier, had followed the Sun Warriors back to watch what mayhem might unfold next. Beyond them, Nate could see the new canal that had been opened, lunar light dappling its surface with glittering pearls. That was when he saw something move. Something large. A fringed back broke the surface, a familiar sight to anyone who had spent time in the Southern swamps. It was an alligator, and a big one to boot.

Nate shook his head to clear it, squinting to get a better look. He had never seen one that big. It was at least thirty-feet long! He wouldn't have believed it if he had been any place else but this never-ending nightmare. Behind it, he saw another break the surface, and another. The water was teeming with them. They had begun to come ashore, proving to be even longer than they looked in the water, over forty-feet in length! Their gaping maws could swallow a horse in one bite.

"Many Mouths! Tell everyone to look at the canal! Now!" Nate shouted, then began waving his arms, hooting and pointing like a lunatic. "Gators! Big ones, coming this way!"

Many Mouths left his stricken friend's side to gape for a moment at the creatures the river had loosed upon them. No one had thought to secure the underwater portion of the canal where it passed through the wall. He shouted as loudly as he could, trying to alert the large crowd, but his warning came too late for some.

The first of the gigantic alligators reached the edge of the crowd, scooping up three spectators in its huge mouth. There was a crunching sound, and the horrible screams of its prey dying, trapped within its jaws. There was a moment of silence, as everyone in the area caught their breath—then, pandemonium. Five of the monsters converged on the crowd in a line, driving them back toward the center of the city. People fell over each other, clawing  and shoving their way past their neighbor. Those that weren't swallowed up, were squashed beneath enormous claws.

The Raven Priestess decided to take that rather unlikely moment to make a public address. Her voice was rich and strong, a powerful alto that carried above the growing shrieks and screams with piercing force. The strangely musical sounds stirred Nate's heart in ways that he had never felt before. Then, as unexpectedly as she had begun, she fell silent, turning her back on the rising chaos below.

"What did she say?" Nate asked Many Mouths.

"She told everyone that the coming of the beasts are punishment for the sacrifice the Rattlesnake Priests made. She said that the gods are angry at them all, and have sent the city to this land of the damned because we spill innocent men's blood for sport and spectacle, not to honor the gods, who do not wish such evil."

"The Eleventh Plague—giant crocodiles from their Nile," Gonzalo said, thoughtfully stroking his beard. "Perhaps an appropriate punishment for these pharaohs of the Americas. Perhaps it will make them consider their cruel ways."

"Many have come to think like the Raven Priestess. It is a notion that is gaining popularity," Many Mouths told them. "She can be very convincing."

"I bet," Nate said.

The Sun Warriors and the Rattlesnake Priests had ceased their argument during the Raven Priestess' admonishments. They had much more urgent problems as more of the massive  creatures had emerged from the water, and were coming their way. The few remaining Rattlesnake worshipers took a moment to glare at their enemies above, considering a bid to recapture their former temple mound, but it was firmly in enemy hands. They decided to take their chances fleeing the danger along with the crowd, running as fast as they could. It wasn't fast enough, and several of the defeated cult were consumed by the awesome beasts. The Sun Warriors climbed onto the structure, the Raven Warriors giving them their hands, allies now against this new, overwhelming threat.

Below, bedlam reigned. The crowd ran hither and thither, some escaping the onslaught, some swept up in the crushing jaws of the ancient predators.

"Figures, gators would be bigger than churches in these parts," Nate muttered.

"I saw crocodiles in Africa in my youth, they were truly frightening in their size and ferocity. Those were but hatchlings compared to these," Gonzalo said.

"Wonder if they can climb?" Nate mused, drawing his Colt.

"Of course they can!" Gonzalo said, sighing in resignation. He pointed his bearded chin at one of the approaching monstrosities which had smelled the blood spilled above, and had begun to climb, eight inch long claws digging deep into the soft, grass covered earth. Slowly, but surely, it gained elevation. Nate gave his comrade a nonchalant nod, as he raised his pistol. Gonzalo set about readying his own firearm. In this case, the former conquistador's weapon might have an advantage. It wasn't much for aiming, but if anything got close, it would kick it harder than a pissed-off mule.

"Get the wounded up onto the top level. We'll try to hold the line here," Nate told Many Mouths, who dutifully translated. Faces solemn, those gathered all followed his command, the Raven Warriors making sure that their Priestess was well surrounded by her guard, men who would lay down their lives for her without question. She looked a bit disappointed at being removed from the immediate action, which made Nate's heart burn with an even fiercer desire for the strange, heathen warrior-priestess. His eyes followed her as she climbed up the mound as lightly and gracefully as a bird on a rising breeze.

[image: gator]The last of the climbing Sun Warriors were now just below Nate and Gonzalo, including the young captain that Nate had tussled with. He looked up at Nate, favoring him with a sardonic smile. Nate returned it, offering a hand to help him up, which the younger man accepted. The creature's head had arrived at the tier just below them which the Sun Warriors had so recently occupied, hissing like a hundred kettles on the boil. Standing proudly at Nate's side, the Sun Captain let off a shot with his small, but powerful bow, striking the monster just below the eye. His men followed suit. Most of the arrows stuck in the thing's scaled cheek, but didn't seem to slow it.

Nate stood steady, and took aim. The monstrous gator's head was swaying back and forth, as if trying to choose which of them to eat first. Nate followed its motion, drawing a bead on the cold, black eye, which was the size of a silver dollar. The thing lowered its head suddenly, and his shot missed, the bullet digging into the horny ridge just above the eye. The creature bellowed, irritated, and breathing hard in hot gusts. They could smell the carrion stench of rotted meat from deep within its gut. Its teeth were at least a foot long.

"Gonzalo, it's your turn!" Nate said in as calm a voice he could manage, cursing his luck.

"I'm almost ready."

The creature began to lunge upwards, heading directly for the source of its discomfort.

"It's almost here," Nate told him in a falsely casual tone, as if discussing an approaching rain cloud. He hurried to ready another shot. The thing moved too damn fast for something so big!

"This is a bit of a tricky thing, Nate. If I don't do it properly it will be for naught!" Gonzalo replied in equally calm tones. The Sun Warriors let off another volley, but it was just a moment's distraction. The tip of its scaled nose jutted up at their knees. Nate looked down, straight into its cavernous mouth. He fired again, but to his utmost horror, his pistol jammed. Gonzalo stepped in front of him, sticking the business end of his blunderbuss directly into the gaping maw, aimed at the soft, pink tissue at the top of the mouth, just below the eyes. There was a BOOM and a flash, then smoke. The old-style weapon had succeeded, the shot had pierced the thing's brain. It fell limp, and the beleaguered warriors let out a cheer.

Before they could quite finish their celebratory cry, another giant alligator appeared, just below, and to the right of the one Gonzalo had dispatched. On its current course it would reach the Raven Priestess on the top tier. Her warriors were showering it with arrows, to no avail.

Gonzalo was back to fussing with his clunky blunderbuss for another shot, but Nate knew there was no time. He grabbed the Sun Captain's muscular, sweat-slick bicep to get his attention, and pointed at the big, wicker snake basket, which sat directly above the rapidly ascending gator. The man understood, and together they grasped it on each side; it was heavy, since it contained the twitching and moaning Rattlesnake Priest. Apparently there was still a little life left in him.

"Ho!" Nate shouted, and they both heaved with all their might, tipping the basket and its contents over into the terrible beast's open jaws.

The priest was pitched out into a feet-first free fall straight down the creature's voluminous throat. His head was the last to thing to disappear, with a final, strangled scream. The rattlesnakes spilled out onto the wide, glistening tongue, and began to bite savagely at it, their instinctive defense against danger. The giant gator moaned like a foghorn, snapping its jaws open and shut with terrible speed and force. The angry clacking of its fangs striking against each other was an echo of the drums that had accompanied the gruesome ceremony. With a shudder, the gator went limp, sliding back down the hill. In a bit of serendipity, it landed right on top of another charging gator, pinning it to the muddy ground. They heard a merry female laugh, and looked up to see the Raven Priestess, who was admiring their ingenuity. She favored Nate with an enigmatic smile, smoky-amber eyes catching the moonlight like twin lanterns in the dusk.

The danger had moved on, the six remaining monsters having followed the fleeing crowd deeper into the city. The Sun Warriors took their leave then, dutifully going to help as they could. The Sun Captain gave Nate a nod as he left, which the Texan returned, hoping it meant that bygones were bygones, at least for now. They might not be friends when they met again one day, but hopefully they wouldn't be enemies, either. He climbed to the highest tier to see what he could do to help their injured friend.

The Raven Priestess had joined Many Mouths by the poor fellow's side, checking his breathing and  pulse. Neither were very good, by the sad expression she wore on her supernaturally lovely face. She consulted with Many Mouths in low, serious tones. At last, the old man looked up at the waiting Nate and Gonzalo, his face deeply lined with sorrow in the fitful light of sputtering torches and pale blue moon.

"We are too late for this one," Many Mouths told them, cradling the dying man's head in his hands, the man's muscles frequently clenching in terrible spasms, his face swollen almost beyond recognition. His two faithful companions, undoubtedly kin, stood to the side, frozen in grief and fear.

The hapless victim of the Rattlesnake Priests began to speak, a faint mumble. Many Mouths leaned his head in close to listen.

"What's he saying?" Nate asked, wishing he knew some kind of cure for snake bites. Even a bona fide doctor probably couldn't do much at this point.

Many Mouths turned to them, his usually bright eyes dull and near to exhaustion. Gonzalo worried for the well being of his long-time comrade. The day had been a bit too much even for as strong a soul as Many Mouths to bear. The old man's voice was low and devoid of hope.

"He knows he will not recover. He is suffering much. The pain could go on for hours. He wishes to hurry to meet those of his kin who have passed on before him. He wishes someone would help him on this journey. It cannot be his cousins here."

"He wants someone to help him . . . die." Nate said, just to clarify the matter.

"Yes, that is his wish." Many Mouths replied, resigned to whatever fate would come to pass.

Nate looked to the Raven Priestess, who knelt nearby, holding the dying man's hand. Her face was impassive, her always startling eyes narrowed and keeping their own counsel. She had done all that she could do. Nate turned to Gonzalo. The Spaniard's face was pale in the wan light, tears running down his cheeks. Gonzalo met Nate's eyes, and they locked for a moment. A silent understanding passed between them: Gonzalo couldn't do it. At last, Nate spoke, his voice graveled with emotion.

"I've done in a lot of men, but never a friend. But if it is truly his wish I would end his suffering."

"It would be a mercy, I think, Nate, but I know not the will of God. You must listen to your heart," Gonzalo told him, his voice also freighted with sorrow.

Nate nodded solemnly.

"Please, Many Mouths, what is this man's name? I should know it by now, shame on me."

"He is Fvni, the squirrel."

Nate looked directly into Fvni's feverish eyes and said his name, trying to get his attention.

"Fvni!"

The dying man smiled, reached up, and took Nate's hand. He squeezed it weakly, then let loose, having used the last of his strength. Nate saw all that he needed to see. He drew his Bowie knife, which was sharp enough to split a hickory log. He gently brushed his palm across Fvni's eyes, signaling him to close them, which he did. Nate got into position, Many Mouths taking their dying friend's head firmly in his hands, Gonzalo and the Raven Priestess on either side holding his hands.

"It will be quick," Nate told them all, his voice like dark water rushing in on a storm tide. Without further warning, he plunged the blade deep into Fvni's neck, and pulled it across, opening the jugular vein, cutting nearly to the bone. There was a last rasp of escaping air, less blood than there should be, then Fvni fell limp, released from his pain.

Gonzalo crossed himself, a tear falling down his weather-worn face. Fumbling under his blood-stained shirt, he produced a large, silver crucifix on a gold chain, which he held above the deceased.

"This man, our friend and guide, was not a Christian, and I am no priest, but I will perform what I can of the Last Rites. One hopes they will be a comfort to his soul." Gonzalo began to speak quietly in Latin, head bowed.

"It would be good of you to do so, he approves. Fvni is going to meet his ancestors now, they come to lead him away," Many Mouths said, gently setting Fvni's head to rest on the soft, green earth.

Nate wiped his knife clean on the grass. "I wish I could have used my pistol. It's a good, clean death. The thing is I'm getting low on bullets, and there are so many monsters out there. . . . Anyway, I made it as quick as I could."

"You did well," Many Mouths told him, "Fvni is grateful to you, his spirit is free, and he smiles upon us. He is leaving this place now, with the spirits of his kin."

Nate nodded solemnly, and took a deep breath. "We need to get going. It's long past due that we leave this city, as much as it has grown on me," he announced, standing up.

"What of the body? Surely we cannot just leave him like this?" Gonzalo asked plaintively.

"I will see to it. You must keep going. Do not linger here." Many Mouths rose to his feet, and gave a series of orders to the group of wide-eyed young assistants that had accompanied him, who rushed away.

"Aren't you coming with us? Gonzalo asked him.

"No, my friend. Out there I would be a burden, just another old man waiting to die. Here I am useful. I have a purpose. I will stay, and do what good I can, try to assist the Raven Priestess in her good works. The future peoples will come to parley at some point, and the city folk will need my help, whether they realize it or not."

"You are a brave man, Many Mouths. It's a pleasure to know you," Nate told him. They shook hands, two hands on two, as old friends do.

Gonzalo stepped forward to do the same, his face a picture of sorrow.

"Good-bye again my friend. When next we meet, I hope it will be in better times." Gonzalo's tone was mournful enough to make a carved saint cry.

"It would be hard to get any worse," the old man answered, then laughed softly, removing some of the regret from the Spaniard's long face. "Farewell, Gonzalo. I have always known you are a good man. I believe your God knows it, too." With a soft smile, he let loose Gonzalo's hands, and walked over to where the Raven Priestess stood, observing all with her bright eyes. They conferred in hushed tones. At last, he motioned for them to listen.

"The Raven Priestess will lead you to the back gate. She will see that you pass through freely."

"Our horses?" Nate asked, worried for their safety, and relieved the giant gators had headed in the opposite different direction from their paddock.

"They are here now, as are your belongings." Many Mouth's gaze went to where three horses cantered across the immense field, each piloted by a proud Raven Warrior.

"How—how did they learn to ride?" Nate gasped.

"Why, they watched you! The city folk are a quick study, I find."

Nate shook his head in wonder as the Raven Warriors gracefully dismounted, all grinning like fools. He silently vowed to never underestimate these people again.

Many Mouths led the long-faced remainder of their original guides forward. "These two will continue to accompany you, taking you onward to their home village, where you will find safety. I will see to it that their kinsman here is laid to rest in the proper fashion of their people. Follow them, and fear not. You are bound by blood now, and may trust them with your lives." Many Mouths then turned back to their fallen one, gently folding his arms across his chest. His bereft cousins each touched their lost one gently on the cheek, then beckoned Nate and Gonzalo to follow them down the slope.

Reaching the blood-spattered, muddy ground at the structure's base, they were pleased to see that all of the gear from their quarters, including the baskets of fruits and vegetables, had been brought, and packed neatly in the horse's saddle bags. 

Nate and Gonzalo helped their two native companions up onto Bella's wide back. They clung to the saddle and each other like fearful children, but their faces were resolute. They would trust in their foreign friends. Gonzalo kept the lead rope, fastening it to a strap on the back of Flavio's saddle, confident the mare would follow peacefully.

Once all was ready, the Raven Priestess began walking at a brisk clip, the three horses filing along behind her. Nate took up the rear. Twelve of her warriors accompanied them, flanking the procession on each side, with watchful eyes.

Distant screams could be heard from the far side of the Sun Temple, the battle of man against fearsome beast raging on. No doubt, the courageous Raven and Sun Warriors were fighting with all their might, and Nate hoped that they would be able to stem the reptilian tide before more innocents were lost.

When they arrived at the city gate at the opposite end of town from which they had entered, the Raven Priestess stopped, and pointed at the heavy door. The two Sun Warriors on duty opened it without question, not a word was exchanged. Gonzalo thanked their mysterious benefactor as he rode past, bowing low as best he could from his saddle. She favored him with a smile, her wide, purple-painted lips like a wildflower blooming on a spring mountainside.

Nate tried not to stare at her siren-like beauty as he rode by, simply tipping his hat and saying, "Ma'am." To his surprise, she reached up and grabbed his hand. With a click of his tongue Poppy came to a halt. The Raven Priestess pulled him down by the sleeve, so that his face was but a few inches from hers, while Nate's heart pounded in his ears. She kissed him fiercely then, on the mouth, like a caged, wild thing in search of a path to freedom. He responded in kind, and felt her sensuous moan pass from her throat to his. Then it was over, just as quickly as it had begun. Their eyes met for a last, unsettling moment, as she let loose his hand. She turned away, head held high, long, raven-hair flapping like a cape behind her. She strode proudly back into her city of pyramids, and the great timber gate closed behind her.

Nate clicked his tongue to get Poppy moving again, following Gonzalo and their guides down the earthen road, through fields of tall corn. The blue-tinted moon seemed stuck in the tops of the towering trees, as if caught in their branches.

"It would be best if we do not look back," Gonzalo said to the still-stunned Nate.

"Why?"

"We may turn into pillars of salt if we do."

They rode on into the dark, swallowed up by the indigo shadows of the Cretaceous night.   

****

The adventures of Nate and Gonzalo will continue in "The Mysterious Mesa!"











Flight of the Kikayon

Written by Kary English
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The alien skies of Jannah IV stretch above me, infinite as time itself. This is day six hundred forty seven since the Kikayon's departure, but no one will come for me because no one knows I am missing. Well, no one but Cara.

It is an hour before dawn, and I am standing on the beach fantasizing about bread. Dreaming about the warm, yeasty aroma, the crisp surrender of the crust under my teeth and the yielding whiteness inside. I imagine dinner rolls torn in half and filled with melting butter, then licking my finger to dab runaway crumbs from the tablecloth. Pungent sourdough. Crusty baguettes. Small, sweet loaves dark with molasses.

I turn over a lump of seaweed to reveal sand fleas bigger than my thumb. I've learned to crack their shells with my teeth and suck out the insides. They are cold, slimy, and nothing like bread. When the sand fleas are gone, I slurp down some of the velvet kelp fronds, grumbling over their fishy stink. I spit grains of sand and look to the sky.

The edge of the horizon glows an incandescent pink against a cloudless, indigo heaven.

I shield my eyes with my hand. My once-manicured fingernails are splitting and caked with grime after my breakfast.

The coming heat warms my palm, and my eyes water in anticipation of the harsh light. The planet's twin suns will rise soon, and I must return to my cave to wait for the next dark.

On the sandbar some four hundred meters distant, the Kikayon's looted airskiff lies mired like a mastodon in a tar pit.

Squinting into the foredawn, I turn away from the water's edge. My bare feet leave footprints where the sand is wet, then shallow craters where it's dry. The trail ahead of me is hard to see in the gray light, but my feet know every rock and root from two years of nightly pilgrimage.

I gave the tissue sample to make Cara nearly seven years ago. With that amount of time to plan, you'd think I might have done a better job. If not for the accident, I'd be on Cirrus now, probably sipping a glass of wine at a cocktail party.

It wasn't difficult to get Cara onto the luxury liner. She was, after all, identical to me in every respect, from her wavy, brown hair, to her habit of averting her eyes when she laughed, to the spirals of her DNA.

Cara units were the latest fad among the ultra-wealthy. "Anam Cara," the slogan went, "because your children deserve you." Why bring a stranger into your home when ANAM—Allied Neuro Associates Multicorp—could create a duplicate mother in just a few months?

With an ANAM clone, celebrity and socialite mothers could lunch with the Ladies' FTL Auxiliary while Cara took the children to the park, and all the paparazzi would see was a doting mother on an outing with her children. For a million credits more, Cara could carry a couple's child, sparing the mother the inconveniences of pregnancy just as she would later spare her the inconvenience of childcare.

As ANAM's owner, my husband, Donnie, named them all Cara. He insisted that the first one would be ours, a replica of me.

****

I pause in the shade of a makeshift shelter at the base of a rock spire, running my hands over Cara's empty stasis capsule. I touch a button to open the windowed hatch in its white, egg-like surface. The repulsors couldn't handle the steep climb into the dye-smugglers' cave, but I am glad I kept it intact. Early on, I'd considered cannibalizing the upholstery, tubing and other components, but sentimentality stayed my hand.

Cara was delivered to us in that capsule, her naked body curled fetally around a four-month belly and locked in a sleep-like state that Donnie or I could start or end with a spoken command. Cara gave birth to our daughter, Emmeline, five months later.

The secret to Cara wasn't just cloning, but an embedded neurolink that ensured obedience and a pleasant demeanor. The companion memory module allowed the mother to share Cara's experiences almost as if she'd been there. Most children couldn't tell Cara apart from their own mothers, a feature designed to remedy the problem of undignified attachment to the hired help. Cara and the real mother could never be seen together, but those logistics were no impediment to a client base accustomed to shielded limos and staff who disappeared into the servants' wing.

I climb into the capsule's padded seat to flip switches, scan readouts and check every inch of wire and tubing. I can still smell Cara's scent—lavender soap and baby lotion. My hands complete their task even though my thoughts are elsewhere. No leaks, no bubbles, connections tight, all parameters within tolerance.

Climbing out again, I caress the padding where Cara's head used to lie. It shames me now, but I hated her for the first two years of her life. Donnie took special delight in beating me while Cara was pregnant. After all, he'd sneered, it wasn't like he could hurt the baby.

Later, after Emmie was born, when Donnie's temper rendered me unfit for polite society, it was Cara who appeared on Donnie's arm with bouncing baby Emmeline held in sweet domesticity on her hip.

I knew I'd need money—lots of it—to disappear with Emmie. Donnie's reach was long, and without an escape plan in place, divorce was a ticket to a tragic accident or an unmarked grave. Fake receivables, nested holding companies, off-shore accounts. With a company as large as ANAM, it wasn't difficult to siphon off what I needed. I kept it to a trickle, but I invested that trickle and five years later, I was ready to make my move.

****

By the time I reach the mouth of Yunus's cave, the second sun has fully risen. I breathe in the moist scent as the dew evaporates. My eyes adjust in the cave's entrance. It looks much as it did when I first saw it—a small sleeping platform, vats for making the brilliant purple dye from the whelks on the rocks below, a few tools, and a case of rations, empty now but full when I'd arrived. There used to be rolls of cloth, dyed and undyed, waiting for Yunus and Mittai to carry them back to the skiff, back to the Kikayon and Tarshish Station. These I used for clothing, to pad the sleeping platform and to make bright the shelter I'd constructed over Cara's stasis capsule.  

I'd expected the purple to fade under the bite of the double suns, but somehow the color only deepened. I fashioned one of the lengths into a robe for tomorrow. I wrap it around me and head for the sleeping platform; its softness against my skin comforts me.

The cave is cool and dark. It smells of rock and water. I have seventeen hours before sunset, and I've chosen to spend them reliving Cara's memories—and perhaps a few of my own.

A blink of my eyes brings up the retinal interface for the neurolink. I've tagged my favorite memories so they're easy to find. In the first one, Cara bakes cookies with Emmie, teaching her to break the eggs without getting shell in the batter. A smile plumps my cheeks when the two begin sneaking bites from the bowl. Emmie flicks a morsel of dough at Cara. The ensuing cookie dough and tickle fight reduces them both to gasping laughter on the floor.

Their laughter floods my system with endorphins, a rush of happiness that nearly stops my breath. The neurolink syncs my biochemistry to readings from the memory. We added vasopressin in the final round of testing because it makes the memories seem real. I give in to the illusion because it allows me to feel the ghost of Emmie's ribs under my fingers when Cara tickles her.

Cara ruffles Emmie's hair and kisses a cheek gritty with butter and sugar. If I close my eyes and inhale, I can smell the vanilla extract. When this memory ends, I click through to the next, losing myself in a state more vivid than dreams.

****

Cara was a puzzle to me at first, shy and nervous in my presence but stealing adoring glances when she thought I wasn't looking. I told myself it was just the neurolink manipulating her neurotransmitters—oxytocin for bonding, serotonin, GABA and dopamine for mood—but Cara worked so hard to please that my heart softened toward her against my will.

Cara loved Emmie with every fiber of her being. It showed in her smile, in the way she held out a single finger for Emmie's chubby fist to grasp when the two walked in the park. Yet I dismissed her feelings for me as ghosts in the machine, meaningless accidents of her biochemistry. Can a neurotransmitter compel love? It makes no sense to me now, but I believed it at the time.

Donnie must have spent a fortune in bribes to persuade the food and drug authority that Cara's sentience was illusory, an artifact of the mother's consciousness amplified through the neurolink. Home movies and tissue grown in the lab, he'd said, no more intelligence than an organ transplant. Legally speaking, Cara was intellectual property with no identiscan and no status as a person.

****

It was Donnie who suggested the round-the-'verse cruise.

Time-dilation meant we'd be gone for two years Earth-time. I couldn't believe he'd leave ANAM for that long. Friends of ours had gone, so I assumed it was a status thing. You leave on a six month cruise and when you return, tanned and relaxed, your investments have had more than two years to mature.

Donnie wanted to leave Emmie and Cara behind. He said he wanted the cruise to be just the two of us, a chance to heal and reconnect.

I refused. I didn't trust him, and I couldn't imagine leaving Emmie for that long. We fought about it bitterly.

Looking back, I should have suspected, should have noticed that something was different. It was the first fight where Donnie gave in instead of securing my acquiescence with his fists. What I didn't know was that his capitulation meant he'd decided to have Cara recycled.

Two weeks before our departure, Donnie ordered her into her stasis capsule to be returned to ANAM. There was childcare on the ship, and with us gone for two years, he treated Cara like one more thing to be boxed up and put in storage.

She came to me weeping.  "Lydia! Lydia, he's sending me back."

"Only while we're gone, I'm sure. You won't even notice it."

"He said recycling . . ."

I looked at her tear-filled eyes, so like my own. "Cara, I think we can help each other."

And that's what started the chain of events that left me marooned on this alien shore.

I cringe now, but we'd been trained to think of the Cara units as things; not people, and having her aboard the ship made my escape plan easier.

The deal I offered her was simple. I promised to save her from recycling if she would take my place with Donnie. From that moment forward, she was complicit in my every move. I persuaded Donnie to let me keep Cara until we left for the ship. It would make packing easier, I told him, if I didn't have Emmie underfoot all day.

Working in secret, Cara and I studied the route of the luxury liner, looking for a place to swap out the neurolinks. Exchanging the devices would give my identity to Cara and render me a non-person. The neurolinks communicated via the 'net, sending a continuous stream of data to each other and to ANAM, as well. If a unit went silent, it would trigger an alert at ANAM and send a message to Donnie—both of which would be lost if it happened while transiting net-dead space.  

We found what we needed at Tarshish Station in the Ghazi system.

"Cara, look!" I read the listing aloud to her. "Ghazi system. Luddite interdict; religious. Tourism prohibited on all planets, up to and including immediate execution for atmospheric incursions on Jannah IV, the system's uninhabited water planet. Restrictions broadcast from Tarshish Station, the system's only known technological center. Populated by citizens exiled for blasphemy, Tarshish Station is a refueling stop known for expansive views of Jannah IV and locally-produced holovids of New Makkah and other prohibited territories."

Cara peered at the listing over my shoulder. "Luddite; religious—proto-Amish?"

I squinted at the names and tapped the screen for details. "No, looks like Quranic."

"They have a beacon," said Cara. "That's not netless space."

"It says here the beacon is broadcast-only. All communication with Tarshish must be made via sub-space radio."

****

I spent the next several days in the lab at ANAM, practicing with neurolinks. Donnie liked it when I made myself useful, as he called it, and I enjoyed using the neuroscience degree I'd put aside after marrying. Cara spent the days with Emmie, and the evenings with me shopping and packing for the trip. We couldn't be seen together, so we used the holographic dressing room in the privacy of Cara's quarters instead of shopping in the stores.

I let Cara select much of what we would wear. After all, the clothes would be hers when I left so she might as well like them. Her taste was different than mine, fluttering hemlines and softer colors. It was an odd feeling watching her try on dress after dress. Odd, but pleasant. It reminded me of sleepovers and shopping with my mother as a child. It was the happiest I'd felt in years.

Donnie seemed to have no idea what we were up to, and he probably mistook my sunny disposition for excitement over the cruise.

****

Cara's stasis capsule went aboard as luggage, empty to avoid the ship's bioscanners, sealed in a crate and classified as a medical device. Cara, bare-headed and smiling, boarded on Donnie's arm holding Emmie by the hand. Security took photos and DNA, both of which matched up perfectly with my I.D.

I boarded forty-five minutes later, out of breath and clutching my wide-brimmed hat as if I'd been hurrying. My palm on the DNA scanner triggered a warning chime.

The ship's security officers eyed me. One of them walked over.

"Madame. . .?" he started.

"Lydia Braconte," I finished. Since we were penthouse guests, he would've been briefed on our names. "I left my hat in the VIP lounge."

The man squinted at his datapad. A tap of his finger summoned Cara's boarding photo, hatless and smiling. His eyes flitted to the hat in my hands.

"I'm terribly sorry, Mrs. Braconte. Passenger control did not log your departure properly. Welcome aboard, again."

****

I'd booked an extra cabin on one of the lower decks for additional storage. It became a secret haven where Cara and I met like conspirators in thriller vids. Cara stayed inside most of the day to avoid showing up on security cams. While I slept at night, she came to eat and explore the ship. At her request, I stayed hidden in the cabin myself every so often so she could have time with Emmie.

I still hadn't decided what to do about Emmie. I couldn't bear the thought of leaving her with Donnie, but a nagging thought had been building in the back of my head. It gnawed at me every time I saw Emmie through Cara's neurolink. What if the best person to take care of Emmie was Cara?

I prodded this thought over and over in the back of my mind. I was still prodding it on the day we entered the Ghazi system, six weeks into the voyage.

****

Donnie seemed so different on the ship. Relaxed, gentler, funnier, like the Donnie I'd known and loved in grad school, before ANAM, before anger and violence turned him into someone I no longer recognized.

We'd had honeymoons like this before, when he'd promise me that things would be different.

This change seemed too sudden, too contrived. I wondered if the cruise was a set-up to get rid of me. If I missed the Ghazi window, I wouldn't get another opportunity.

I decided to go through with the switch.

I'd booked an all-day spa appointment during the port call at Tarshish Station. The ship would be nearly empty, and the Ghazi holovids didn't interest me. Switching the neurolinks did. Cara arrived first, hiding herself inside the sensory deprivation tank I'd reserved. I wandered past the desk a few moments later, claiming I'd taken a wrong turn the first time.

I entered the treatment room and changed into the spa's fluffy robe and slippers. We hadn't even started when I heard a commotion in the hallway and an insistent knock on the door.

"Ma'am? Ma'am Lydia?" came an apologetic female voice. "Your husband . . ."

I closed the lid on the sensory deprivation tank, hiding Cara inside. I opened the door a crack.

Donnie barged inside, an excited smile on his face. "Shore excursion in an hour. Sport fishing! Be dressed and ready."

Sport fishing? On a space station? It made no sense, and Donnie was screwing with my plans.

"I'm booked here for the next six hours," I told him. "You can tell me about it when you get back."

When I turned to close the door, Donnie grabbed my arm, his face millimeters from my own.

"You're my goddamn wife, and you'll do—" Donnie blinked and shook himself. His fingers loosened on my arm. He took a halting breath, then continued. "It's a surprise, Lydia, for you. Please join me?" He leaned in to kiss my cheek, but I pulled away and closed the door between us.

I breathed in slowly. It was an old habit, counting each breath until the trembling stopped.

One. 

Down the hall, I could hear him telling the spa girls to rebook me.

Two.

I rubbed my arm, gingerly pressing where his fingers had been. Tender, but no bruises. This time. 

Three.

The latch on the sense dep tank clicked, and the lid raised by a tiny fraction. I pushed it closed again.

Four.

A hesitant knock at the door. A timid voice asked if ma'am was free on Wednesday. 

Five.

"Wednesday is fine," I called. "I'll be out as soon as I change." The steadiness of my voice surprised me.

I locked the door and popped the latch on the tank.

Cara sat up, soundlessly waiting. She looked at me wide-eyed, struggling on the point of tears. She reached out abortively as if to console me.

I waved her back, and she hugged her knees to her chest. I might even have smiled. The shaking was gone but my mind raced. One hour. Sport fishing. What to do about Cara?

We switched the neurolinks. Now that I had the security codes, it was quicker than I'd expected. I wondered if I'd feel different. There was . . . something, but I didn't have time to ponder it.

While we fussed with identical buttons and zippers, I relayed my plan. She couldn't be seen aboard the ship while I was allegedly on a shore excursion—she'd have to come with us. I toyed with sending her in my place, but of course, I couldn't be seen either. She would have to travel in the stasis capsule, and I'd have to send it ahead as luggage. I assured her she could stay awake. I even gave her the unit's remote as security.

I thumbed the comlink for our cabin steward and ordered container number twenty-three delivered to my dressing room immediately. There wasn't enough time to stagger our departures by more than a few minutes. I went first, dressed in my original clothing and faking a conversation with Donnie on my smartcom. Cara followed a moment later wrapped in a bathrobe, her feet in slippers, hair in a towel and a masque of green goop covering her face.

Thirty minutes later, Cara was safely ensconced in the stasis unit, Emmie was in the ship's children's club, and I was dressed and ready for my sport fishing surprise.

****

When Donnie and I stepped off the gangway and cleared the docking tube, men in long robes crowded around us hawking jewelry, purple cloth and holovids. They plucked at our sleeves, thrusting their wares at us.

"Lady! Lady, you come. See Makkah. Very safe."

"Sir, my ship. My ship best. Liyahu give you many sons."

Ship? Why would we need a ship to watch holovids? I clung to Donnie, feeling alien and vulnerable in my shorts and boat shoes. Donnie shoved the sellers away.

"Yunus. We're with Yunus."

One of the men spat. He gabbled short syllables in his own language, and his face rendered them a curse.

A boy tugged on Donnie's shirt. "Sir! I take you. Yunus this way!"

The boy led us through the crowd, slipping like a ferret through the narrow maze of market stalls. He kept his grip on Donnie's sleeve, and we had to half-jog to keep up. After a few turns, the press of humanity thinned, giving way to echoing metal hallways punctuated by airlocks and docking tubes.

The man who waited near one of the tubes was ancient, his brown face creased like old leather under the swath of cloth that wrapped his head. His gaze flicked to my bare legs, delivering a rebuke that stung no less for being wordless.

The boy tugged on Donnie again. "This Mittai, Yunus father." The urchin bowed quickly, grabbing a proffered coin from Mittai before retreating into the echoing halls.

The old man sized Donnie up, extending one gnarled palm. "See Makkah, Lady?"

When Donnie pulled aside his jacket to reveal a wad of currency in his breast pocket, Mittai nodded and placed his palm over the scanpad for the airlock.

"What are you doing?" I whispered to Donnie. "He doesn't even have goggles." I doubted we were here for an exotic travel vid, and given Mittai's reaction to my bare legs, the docking tube led to something more chaste than a floating house of ill repute.

I lifted my chin. "Besides, whatever it is, we have to wait for the luggage."

Anger flashed in Donnie's eyes. "Luggage? It's a day trip, Lydia." His fingers tightened on my hand.

"It's just one case," I protested. "What if I need to change? You saw how they looked at me."

A muscle twitched in Donnie's jaw. He took a breath and struggled to calm himself. 

"We'll ask Yunus to send a man to get it for you," he said. Donnie let go of my hand and guided me through the airlock. His lips brushed my ear. "I saw the screen on your computer. I thought you'd like to see the ocean."

"Ocean? Jannah IV! Donnie, we can't go to Jannah IV. It's a death penalty interdict."

Donnie smiled that infuriating grin of his, the mischievous one I'd found so charming a decade ago.

"Not if we don't get caught."

****

Yunus introduced himself when we boarded. A younger version of Mittai, his bright eyes and disarming smile held a promise of adventure. The Kikayon, Yunus's ship, reminded me of the old man outside; ancient, verging on decrepit, and held together by stubbornness. The interior smelled of lubricants, spicy food and the body odors of Yunus's crew.

Yunus offered us refreshments, then led us to the ship's hold where the half-deflated balloon of an airship slouched like bread dough sagging over the edges of the pan. Donnie said what I was thinking.

"Does that thing even fly?"

Yunus laughed and clapped Donnie on the shoulder. "She will fly long after you and I are dead, my friend. If you wish to see the b'hamut, the great leviathan of the sea, this is how we go."

Leviathan? Donnie was taking us fishing . . . for sea monsters?

"How close will we get?" Donnie asked. "What about vids?"

"No vids," Yunus replied flatly. "Liyahu forbids it."

"What about off-worlders?" I asked. "Doesn't Liyahu forbid them, too?"

Donnie shot me a look.

Yunus just shrugged. He struck his breast with a fist, then made dismissive gesture with his fingers. "God," he said. "God, I love. The laws of men, not so much."

He turned to Donnie and continued. "The b'hamut, he is very large, very dangerous. He rises from the sea to take his prey. How close? Close enough to see him, but not so close that we are food for his children, eh?"

The floor vibrated under our feet, and a dull keening sound reached my ears.

Yunus turned to us with an expansive gesture. "My guests, your things have arrived and we are leaving Tarshish Station. My home is yours."

****

Two hours later, Yunus, Mittai, Donnie and I clambered into the airskiff's passenger compartment and strapped ourselves into the seats. More dirigible than spaceship, the little craft had a living area that doubled as a cockpit, two sleeping alcoves and a small hold for goods and equipment. I'd inspected the hold myself, making sure the crate that held Cara in her capsule was safely stowed amongst the nets and canisters that held Yunus's other goods.

The airskiff shook in its moorings when Kikayon pierced the upper atmosphere. The silvery skin above us still hung limp, covering the windows. Why wasn't it inflating? I lifted my voice over the din of rattles and screeches and yelled the question to Donnie.

"No room," Donnie yelled back. "It inflates after they drop us."

"After they what?"

Donnie was repeating himself when the floor dropped out of the cargo hold.

The little skiff shot from Kikayon's belly and hurtled like a rock toward the blue below.

I covered my ears, then my mouth. Only then did I realize that the high screeching sound that filled my ears was more than my own screaming.

Yunus and Mittai threw open the nozzles on the skiff's gas canisters. The silvery fabric above us rippled and billowed as it filled, slowing our descent until a soft, slow-motion bounce left us floating above the vast, blue oceans of Jannah IV.

The sight took my breath away.

The planet had no continents or large landmasses; only chains of small islands where red fingers of rock reached toward the sky. The entire curve of the horizon was nothing but water and more water, blue on blue as far as the eye could see. Ghazi's double suns painted the waves with gold.

Freeing myself from my seat, I stood entranced in the viewing area with my palms pressed against the glass. "Donnie, it's beautiful!"

Donnie sidled up behind me to slip his arm around my waist.

Yunus brought the skiff lower until we could see our shadow moving over the face of the water. A hundred meters, I thought, maybe a little more.

A thrill of excitement rippled over me.

Was this what Yunus meant? Close enough to see the b'hamut yet far enough to escape their bite?

Yunus caught my excitement. He grinned at me, pointing to our shadow below. "The b'hamut, you will see him there. Motion, direction, this means life to him, food for his belly. He will strike the shadow."

The water under our shadow rippled and went still. The ripple returned, joined by a second disturbance several feet away. The water boiled and heaved, white froth tipping the waves as something immense moved beneath the surface.

My hands had grown sweaty, so I wiped them against my shorts without taking my eyes from the window.

Yunus left the helm to stand beside me, teaching me to read serpent sign in the water below.

Donnie moved closer to the controls to watch from a different angle.

There were three serpents, now, maybe four, though none had breached the surface of the water. Then one rolling coil lifted clear of the waves. Turquoise changed to purple when the iridescent scales shimmered in the sun.

I clapped my hands like a child, my mouth agape.

A second coil followed the first, ruby-scaled and thicker than an oil drum. I saw a flash of emerald green, then a shimmer of black. Soon the water below was a great, writhing mass of glistening serpents—hundreds of them. Each one could have swallowed a man whole.

"Are there always so many?" I asked.

"It is a nest," Yunus replied.

"A nest? These are babies?"

Yunus nodded.

Donnie watched me from a few feet away, leaning against the control panel and smiling.

The skiff's shadow had grown steadily larger until it covered the entire pod of baby sea monsters. I was so absorbed in the spectacle that I didn't notice until we were close enough that I could see individual scales and trace the line of slime-covered spines along each jeweled back.

A large wave lifted the tangle of serpents, startling the young b'hamut. The water churned in an angry froth; the babies scattered and plunged beneath the sea.

Yunus lunged for Donnie and knocked him away from the helm. "Fool!" he cried. "Up, Up! The mother comes!"

The skiff shuddered when he dropped ballast and threw open the valves for the gas.

The water below us rose in white-capped peaks. A shimmer of green flashed beneath the surface, a shimmer so large the skiff could have landed on it.

Yunus strained against the controls. He shouted orders to Mittai as the little craft rocked to one side.

I grabbed for the rail, unable to look away from the water below. I judged our distance at fifty meters and rising.

The serpent's massive head skimmed under the surface of the waves. Water blurred her form.

I marveled at the vivid shades of turquoise and sea-green that mottled her sides.

Her nose lifted above the waves. Her head rose from the sea until it was level with the ship. Sea-foam dripped from her spines. She could have taken the skiff in two bites.

I stared into alien eyes slitted with a mother's rage.

Her great mouth opened. Row upon row of glistening teeth framed a maw of seashell pink. Her strike was too fast to see, a blur of motion and sound that shook the glass and rattled the skiff. She snapped us in her jaws and slammed the skiff to one side, then the other. Then she spat us out and dove beneath the waves to shield her young.

The deck pitched beneath my feet. Donnie and I slid down the floor until we crashed into the back wall. I crawled to the window where flapping shreds of silver confirmed my fear—she'd hulled the balloon.

Yunus and Mittai manned the controls. They drove the crippled skiff toward shallower water. A rock spire loomed in the distance with a yellow strip of sand curving like a chameleon's tongue in front of it.

Life jackets? None. I held onto Donnie instead. The impact when we hit drove the breath from my lungs.

****

Moonrise over the ocean of Jannah IV was the most beautiful thing I'd ever seen. The night was balmy, and Tarshish, nearly full, threw a cascade of silver ribbons over the surface of the waves. I wiggled my bare toes into the sand. When I'd left the crippled skiff, Mittai and Yunus had their heads together over an array of scattered charts and equipment. The skiff's walls were too close around me, and the air outside too free. If it was the last moonrise I'd ever see, I wanted to savor it.

I heard Donnie's footsteps padding over the sand behind me. I'd hoped to savor this moonrise alone, but like so many other things in my life, it wasn't to be. He sat down beside me, barefoot, khaki trousers cuffed to his calves as if this were any moonlit walk on any beach.

"Mind if I join you?" he asked.

I minded, but kept my head down and said nothing.

"This isn't how I planned it," he said, twisting a bottle into the sand between us. I recognized the vintage. It was the same sweet honey-wine we'd shared the night he proposed.

"I just wanted you to see them up close. You looked so happy. So alive." He showed me his other hand, the stems of two glasses laced between his fingers. "Join me?" 

I risked a quick look into his eyes. My breath caught at what I saw. Sadness. Regret. And something that might have been longing. He poured two glasses and handed me one.

"I'll get us out of this, Lyd. Don't worry. Yunus has a camp in a cave on the island." He nodded toward the distant rock formation. "They use it to harvest whelks to make their dyes. Yunus and I will cross over in a few hours to set a beacon from the spire."

"A beacon? Can't they radio?"

Donnie shook his head. "No radio. Tarshish will hear it. Kikayon can't land on water. We'll have to get above the surface, somewhere she can hover without attracting those monsters."

I wanted to protest, to defend the mother for protecting her young, but I knew better than to start a fight. We sipped our wine in silence.

"Four-point-seven is a lot of money, Lyd." Donnie named the exact amount I'd siphoned from ANAM's accounts.

I lunged away, spilling the honey-wine. Donnie caught my wrist and pulled me back.

One.

My world tilted until the silver-tipped waves ran up and down instead of sideways. Donnie eased me into the sand next to him. "Please, Lyd. Just listen." 

Two.

Donnie pulled my hand to the side of his head, running my fingers through the hair behind his ear. I felt a familiar shape there, hard against his skin. A neurolink.

Three.

"It took me awhile to get it right." His thumb caressed my fingers. "The neurolink, Lyd. We fixed depression. We fixed Alzheimer's. We made Cara. I knew we could fix this. Fix me."

Four.

"I tried without it, Lyd. I saw Jamie every day for six months," he said, naming the therapist from our failed attempts at marriage counseling. "When I couldn't do it on my own, she helped me tune the settings."   

Five.

"So you decide. I'll sell ANAM if you want. We can go anywhere you like, just you, me and Emmie. Keep the money. Hell, I'll give you a million more if you want it. Go to Cirrus with Emmie; I won't stop you. But, please, Lyd, give me—give us—a chance?"

Six.

Donnie pulled me close, stroking my hair with gentle hands until I lost count. Perhaps his words were no more than promises under an inconstant moon, but there on the alien sands, on a world hidden from life and time, we found in each other a place that felt like home.

****

I woke when Donnie disentangled himself from my arms. Yunus waited a few steps away. With the moon set and dawn not yet come, this was the darkest hour, the greatest chance of reaching the Kikayon by flare or beacon without attracting the b'hamut.

I closed my eyes against Donnie's chest. "Why does it have to be you?" I whispered.

"Mittai is too old to climb the spire. I promise I'll come back for you."

Yunus cracked open the survival kit, a round barrel with white, ridged sides. He tossed several small items onto the sand—rations, emergency blankets and a flare gun. Yunus wasn't interested in these. What he wanted was a crumpled mass of gray material, a life raft. He popped a latch, yanked a cord. The raft writhed and hissed while its coils filled and unfolded like a tiny version of the monster they hoped to escape.

The two men loaded themselves into the inflatable. Sand ground against the bottom when they pushed off. Their progress seemed achingly slow. Four hundred meters of open water separated us from the island. Yunus' plan was to drift with the current, saving the paddles for course correction.

We knew they were in trouble as soon as they pushed off. The current in the channel ran parallel to the shore. Unchecked, it would carry the raft past the small island and into the open ocean beyond.

The blade of Yunus' paddle glowed like a pale flame against the obsidian sea—a flame quenched while Yunus trailed it behind the boat, changing the direction of the raft instead of urging it forward.

Mittai came to stand beside me, murmuring unintelligible prayers at my side.

The raft passed the midpoint of the journey.

Hope rose in my chest. I clenched my fists against my mouth, my thumbs pressing into my lips as we watched. 

Then Donnie's shout reached us over the water. The paddles bit deeply into the waves as the men pulled for shore.

"B'hamut," Mittai whispered.

My scream joined Mittai's ululating cry when the back of the beast broke the beauty of the waves. Undulating coils rippled through the water, spines erect and glistening. The monster's back dwarfed the raft, a whale to their krill.

For the tiniest moment, we thought they might make it, might reach the safety of sand and shallow water. Then the behemoth's head rose from sea. Its great maw opened with a spray of shimmering drops, framing the spire on the distant island like a lance against the monster's throat.

The b'hamut took men and boat in one fierce snap of jaws, then plunged into the depths.

Mittai pounded his fist rhythmically against his chest, keening with the thudding of his grief. In his other hand, his dagger carved stripes of mourning into his flesh.

I felt . . . nothing. Numbness. An absent, static-filled void that left me unable to think or move.

****

The gray of dawn was creeping into the sky when Mittai touched my arm. 

"Lady." His ancient voice was little more than a broken whisper. "Lady, suns come. We go."

"Lydia," I said. "My name is Lydia."

The man stared at me; I stared back. His shirt hung in bloody ribbons, both cloth and skin scored with thin, parallel gashes then laid over with bruising. His fingers plucked at the remains of his shirt.

"For Yunus," he said, pounding the hilt of his dagger against his bloodied chest. His mouth worked until it wrapped itself around the unfamiliar syllables of my name.

"L-l-du'aa?"

It was close enough, so I nodded. "Lydia."

"Ll-du'aa." He fell to his knees, laughing and sobbing together as tears raced down his sun-creased cheeks. "L'du'aa. L'du'aa. Liyahu a'ba!"

I backed away from this strange display, certain the man had gone mad.

"Lady. L'du'aa. You stay." Mittai pushed himself upright, swayed, then steadied himself to explain. He gestured to the heavens. "Liyahu." His word for god. That much I understood. He knelt again, facing East, and bowed his head to the sand. "L'du'aa." He bowed rhythmically. "L'du'aa." 

Prayer? My name was his word for prayer?

Mittai rose. He beckoned me close, tipping my face toward the pinking dawn while he pointed. A single flashing star moved across the heavens.

"Kikayon," he said.

Not a star. His ship.

Mittai pressed the flare gun into my hands. The sky grew brighter, but maybe, just maybe, there were a few, final moments for the flare to be seen.

"L'du'aa." Mittai tugged reverently at my sleeve, urging me to kneel beside him in the sand. "Liyahu. L'du'aa." We prayed together. Mittai cupped his hands around mine, and we lifted the flare gun to the sky. I squeezed the trigger once, twice. Two graceful trails lifted into the dawn above us, prayers for two lives on the sands of a forbidden shore.

"Liyahu a'ba," we whispered together.

Satisfied, Mittai patted my shoulder as if I were a small child, waving me toward the ship. "Suns come. Sleep."

I did sleep that day, but not until I'd seen to Cara. The stasis capsule protected her from the worst of the crash. Both she and it were unharmed. I pulled her from the stasis unit and held her tight against me. I didn't have to say a word. She'd seen it all through the neurolink.

****

Mittai's pounding woke me several hours later. I closed my eyes, but I could hear him rummaging through the skiff's wreckage.

When dusk gave way to full dark, he laid his creation out on the sand. He'd fashioned a small balloon from fabric sliced from the airship's sides. The silver sheath stretched limply across the sand, seeming far too small to support the weight of one person, much less two.

My laughter was bitter on my lips. I knew it would never lift three.

There was no basket, but Mittai had fashioned a double harness. With a pidgin of words and gestures, he explained that this would lift us into the sky ahead of Kikayon's arrival. If we could get high enough, above the lunging bite of the b'hamut, the Kikayon would pluck us from the air.

Mittai demonstrated the harness, the air masks and the gas canister, ensuring that I could use them if I had to. He tapped his chronometer and held up two fingers. Two hours. We would rendezvous with Kikayon in two hours.

Cara watched through the neurolink. I could feel her there, on the edge of my thoughts.

We spent those two hours together, Cara and I, talking like old friends, like sisters. I told her ANAM was hers, to keep or sell as she pleased. She tried to argue with me, insisting that I should go, or that she would send rescuers from the ship, from Tarshish. I held firm. The neurolink no longer compelled her to obedience, but terror, hero worship and years of habit amounted to much the same thing.

Tarshish might look the other way for dye-smuggling and illegal tourism so long as the right people were paid and nobody made trouble. Even a missing tourist could be covered up if Cara played it right. But an illegal clone demanding a rescue mission in the interdicted zone? That was trouble of the highest order. That kind of trouble would get people killed.

****

When the dark hour came, it was Cara who met Mittai on the sand. Cara who let herself be strapped into the harness opposite him.

I'd expected the ascent to be slow, a leisurely upward drift, but it wasn't. The canister opened with a wrenching squeal. The balloon shot upward, yanking Cara and Mittai off their feet. It dragged them tumbling over the sand before it whipped them into the sky.

I stayed out of sight, hidden in the wreckage of the skiff.

Cara's heartbeat pounded against my ribs. Mittai, pressed against her in the harness, smelled of blood and sweat. Maybe she didn't understand, or maybe the reality didn't hit home until she saw the crippled airship shrinking on the sandbar below. Wind and terror whipped her hair across her face and left wet tracks on my cheeks. One arm stretched back to me while she rocketed upward, a single word torn from her lips and burned into my consciousness through the neurolink. "Motherrrrr!"

I felt the lurch when the Kikayon hooked the balloon. I fought Cara's vertigo, swinging in the harness as Mittai's crew reeled them in.

The Kikayon faded to a tiny point in the sky, then disappeared entirely, leaving me standing alone in the ruined airship. Without the 'net, the neurolink's range was only a few miles, so I lost Cara in the humid haze over the vast, blue ocean.

****

Mother.

The word jangled around in my head. Is that what I was to her?

I closed my eyes against a spinning sensation that had nothing to do with Cara's skyward flight.

I staggered from the corpse of the airship. The silver sands turned treacherous under my feet and I pitched to the ground like a fisherman's catch. Grief shook me. Grief for Emmie, for Cara, for Yunus, and yes, for Donnie.

My fists pounded furrows that filled again as soon as I made them. Sand abraded my elbows, caked my lips and crunched between my teeth. Finally, when exhaustion came, I lay still and silent, smelling salt, hot sand, and feeling the persistent sting of sun on my exposed skin. I crawled back to the ruined skiff and slept.

****

I woke at dusk feeling stiff, sore and throat-parched. I pillaged the ship's storage lockers for water and rations. I ate with my feet in the sand, staring over the chasm of blue water that separated me from the island. Yunus's voice played in my head, warning me about symmetry, shadows and patterns.

"Life," he'd said, "is direction. The b'hamut know this, and they strike. No direction; no life, and the b'hamut allows it to pass."

It took me three night-day cycles to prepare. I scavenged the hulk of the skiff for food, water, nets and knives, and swaths of fabric cut from the airship's skin. I tested the currents from different places on the sand bar, watching and waiting while I tracked bits of flotsam I'd set adrift. I'd have to launch from the seaward side of the bar. Only the eddy where the waters rounded the point would spin me toward land at a sharp enough angle. If I missed the island, I'd drift out into Jannah IV's vast, open waters.

I tested the capsule's seals with a bucket of seawater, then pushed it knee-deep into the shallows to test the repulsors. It hovered a quarter meter above the surface, turning this way and that with the wind. I beached the capsule and hauled the skiff's tattered nets onto the sand. Working in the cool of night, I threaded the weave with supplies and debris from the crash. I laid them over Cara's capsule like a bedraggled shroud, masking its regular lines in a cloud of jumbled trash. Sealed inside, I would be at the mercy of wind and wave, unable to steer or paddle.

I cast myself adrift under a night of alien stars. The capsule bobbed gently, sealing me away from sound and sky. In the darkness, my mind wandered. Was it Wednesday? I thought of the ship's spa.

Emmie would be mourning the loss of her father, held safe in the arms of the only mother she'd ever known. I understood then that I'd never been Emmie's mother, not in any way that mattered. In that crystalline moment, I lost the person I was and became someone else.

It was this new Lydia who finally understood love, who knew in the deepness of her soul that love was more than chemicals in the bloodstream or flashes in the brain. It was this Lydia who finally understood the trust and wonder in Cara's innocent eyes and the single word torn from her lips as her mother released her into the sky for a chance at life.

****

My feet make no sound while I descend from the cave in my purple robe.

The capsule's skin is white and smooth under my fingers. The seat's foam padding cradles me like a child in the cool velvet of night. I seal the hatch and find myself surrounded by the soft thum-thump of my own heartbeat. Indicator lights glow blue, confirming connection to the neurolink embedded behind my ear.

I've done the math more times than I can count, scratching time dilation equations in the sands of Jannah IV. If Cara is coming, I must buy her more time, and I must do it before I'm too weak to survive the process. I stretched the rations as far as I could. Now that they're gone, sand fleas and seaweed will only delay starvation, not prevent it. I'd hoped to be awake if Cara came, but like so many other things, that is no longer possible.

I think the words as clearly as I can. I want Cara to hear them in the neurolink's memory module if she cannot revive me.

"Cara, child of my body and daughter of my heart, take care of Emmie for me. You were a better mother to her than I ever was. And whatever happens, know that your mother loved you."

Satisfied, I speak the words that Donnie had ordered of Cara all those months ago.

"Computer . . . Identify neurolink."

A mechanized voice recites Cara's unit identification number and asks if I wish to proceed. I lean back into the cushions, holding the image of Emmie and Cara firmly in my mind.

"Initiate stasis."

A floating sensation lifts me into the indigo night. When I close my eyes, I can smell vanilla extract.

****
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