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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 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

















Nun Danket

Written by Clair Kiernan
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Grantville

Summer, 1637

The train from Jena was crowded, but Martin hardly noticed the people around him as they flowed out of the station and into the amazing wonderland from the future. Martin had thought he was used to the rush of changes that had come with the up-timers. After all, it had been more than six years! But his little town of Eilenburg was in Saxony, and until spring of last year he had never even seen an up-timer. The fall of Dresden and overthrow of the Elector had shown him what change really was—change that was like a dam bursting, a dam he hadn't realized was there. But the flood had brought prosperity and plenty, not destruction.

Martin chided himself for woolgathering, and tried to orient himself in this strange city without walls. He walked toward what he hoped was the center of town.

In a place where everything was strange it was hard to determine which thing shouted loudest of its strangeness. The houses were too far apart. There were too many windows, and they were far too big. The houses were too short—how could people stay warm in a sprawling low house with only one chimney in the center? What were the streets made of, and how did they make them?

The wires strung from poles would have been a greater mystery, but a kindly person on the train had explained them. "Radio" remained an enigma, however, even though he had seen and even listened to a crystal set. Then, of course, there were the things he had been told that were probably not true, and Martin only hoped he wouldn't make a fool of himself believing some of the things he had been told.

In the meantime, he realized, he was near the famous Thuringen Gardens, and it was close enough to lunchtime that he could justify stopping long enough for a meal. Perhaps when his errand was done he could take time to be a mere tourist, but what harm would it do to stop for a meal at one of the most popular tourist attractions in Grantville?

The Thuringen Gardens at noon on a weekday was nowhere nearly as rowdy or lively as it was on a Friday night, but it was loud and busy enough for a humble pastor with a turn for poetry. He was shown to a table in a large and crowded room, and ordered a small beer while he studied the “menu card” printed in English and German. Martin was bemused at the idea of a tavern offering its customers a choice of food items, instead of whatever was cooked that day.

He was reading the German description of that day's “special” when a voice came from nearby. “Mind if I join you? If I wait for a table I'll be late getting back.”

Martin gestured a welcome to the stranger standing before him. He was disappointed not to be sharing a table with an up-timer, but at least the form of German the stranger spoke was close enough to his own to be easily intelligible.

"I'm Hans. Are you new in town?"

"Yes; just visiting, though. I hope to come back sometime and show my wife around."

The waitress returned with Martin's beer.

"Small beer for me, too, bitte, and I'll have the special," Hans said quickly. He smiled at Martin. "If you're in a hurry, the special is not only cheaper, it's faster than choosing something else."

[image: hamburger]A "hamburger"? Martin hesitated for only a moment. The description in the menu had been vague but not completely discouraging. "Very well, I will have that too."

"They're very popular," Hans assured him. "The Americans mostly eat them with this red sauce here, and the yellow sauce." He pointed out the bottles on the table. "Don't use the red sauce in this smaller bottle unless you like eating fire."

Martin nodded his thanks. Hans went on, "Best to get your bearings before you bring the family into Grantville. It's no more dangerous than any other town, of course—in some ways much safer, except to your wallet. You'll want to know how to steer the wife to things you can afford." He grinned wryly.

Martin thought about bringing Christine to see Grantville and perhaps buy something pretty. It was a charming idea, and she certainly deserved the treat. "So you're an old Grantville hand, then?"

"I guess so. We've been here a little over a year, since Saxony opened up. Father wanted some business contacts here amongst the up-timers."

"Saxony! I am also from Saxony, in Eilenburg."

"Well, then, I've no need to explain to you that we need to catch up with the folk in Thuringia-Franconia! The old Elector held the entire region back."

Martin nodded soberly, thinking of the wasted opportunities and needless deaths of the past few years. His own church had finally gotten the last of its refugee families resettled into new homes and lives. The up-timers had come none too soon. John George was not widely mourned.

". . . and Father hopes to bring some new methods and materials into the business. Fortunately, my older brother is more bookish than I am and willing to study the science and math. He's taking a correspondence course in mathematics! Voice of America is broadcasting the lectures once a week."

The waitress returned with their food and fresh drinks. Martin was surprised at how quickly it was ready, but Hans answered his raised eyebrow before Martin could ask.

“The items for each day's special are cooked in advance. They have to be efficient, you see? Everyone in Grantville is rich compared to back home, but there's a price for it. The Americans call it ‘hustle.’ Or their other phrase, ‘you snooze, you lose.’ You can't sit back and keep doing things the old way, someone else will come up with a better idea and before you can blink, you're eating their dust!”

While he spoke Hans briskly dressed his hamburger with yellow sauce and the red sauce from the large bottle, making a puddle of the latter in the center of his "Freedom Fries." Martin copied him, taking a cautious taste of the hamburger. It wasn't quite what he had imagined, but it tasted good. He was pleased to see that the Americans also took their largest meal at lunchtime; it made them feel less alien. The two men applied themselves to their food, and even Hans was mostly silent during the rest of their meal.

When they had finished, Hans claimed the receipt and left a paper bill weighted down with his beer mug. When Martin demurred, Hans insisted. "After you let me sit at your table and yammer at you during your lunch, it would be rude of me not to pay. Besides, it was nice to hear speech from home. This Amideutsch is easier than learning English, but I still have to think too hard before I talk."

Martin chuckled. "Very well, but I insist on paying the . . ." He struggled to remember the advice he had been given about service in taverns or taxis. "The tip," he said firmly. He found a coin in his pocket that was the right proportion to the banknote, and set it carefully on the table. He followed Hans out, weaving a path between tables filled with businessmen, shoppers, families and tourists. "Thank you again for lunch, and making me feel more welcome here. Before you go, could you point me toward the Leahy Medical Center?"

Hans gestured down the street. "I would walk you there, but my office is in the other direction." He gave Martin directions, shook hands with him, and strode quickly away. Martin went his own way, not quite so fast.

****

There was a soft knock at the door. "Enter," Gary Lambert called, without looking up from his paperwork. Like many up-timers, he had far more to do than he could finish in a day, and saved time whenever he could.

[image: Lenburg]Instead of one of the hospital's department heads, a stranger entered, a down-timer older than himself and soberly dressed. "Herr Lambert? My name is Martin Rinkart, of Eilenburg, and I have come on an errand from the burghers and guildmasters of the town."

Gary rose and reached across his desk to shake hands with his visitor, and gestured to a chair. "How may I help you?"

Martin refused the chair. "I know you are a busy man, Herr Lambert, and do not wish to take up much of your time. I am only here to express the gratitude of our town for the help that has come to us this past year. Ever since the Elector fell, we have found out what good neighbors Grantville is made of! For the first time since the war began my wife and I do not have our home filled with refugees, nor must I beg for assistance for them. Instead the countryside has farms and villages filled again and plenty of work for the asking.

"Because somewhere in your books it was written that there was plague in Saxony in 1637, teams of volunteers came in last year with DDT and chloramphenicol," he pronounced the unfamiliar words carefully, "and then the rat-catchers came in, and the sanitary inspectors. The town has never been so clean and healthy! Not a single case of plague was in the town this year. And so when the burghers and guildmasters looked for someone who would be available to take our thanks to the good people of Grantville, why, I am the only one of them who has less work to do than last year, so they asked me."

Gary smiled bemusedly. "But why thank me? I didn't go to Saxony. I should think the rat-catchers and sanitary inspectors would deserve your thanks more than me."

"Oh, but we did, Herr Lambert! We thanked everyone who came to Eilenburg. But then last month it occurred to me that there would be no DDT for killing the rat fleas, no chloramphenicol for healing the sick, without the people of Grantville. We would thank every up-timer personally if we could, but we chose you, Herr Lambert, because you are the administrator of this medical center, and thus had to find the materials to send us without running short for your patients here."

Martin reached into his satchel and pulled out a wooden plaque, carved to show two hands clasping in friendship, with “With thanks and friendship, to the people of Grantville, from your brothers in Eilenburg, for you have been brothers to us” engraved on a metal rectangle inset below. He held out the plaque to Lambert, who took it as gently as if it were a baby. "Without you and others like you, our town would have been overwhelmed with plague. Who knows how many would have died, how many would have been left to grieve, how many children would have been orphaned and impoverished? A plaque is nothing, Herr Lambert, compared to the gift you have given us."

Gary cleared his throat. "You were more than welcome, Herr Rinkart. After all, stopping plague in Eilenburg was in our interests as well . . ." He froze suddenly, then set the the plaque down on his desk. "Eilenburg?" he murmured, searching through his bookcase. Was it here? Yes, it was! He practically snatched the book off the shelf and began flipping through it. "Yes, here you are. It says you are the only pastor who was left during the height of the plague . . ." Gary faltered. "You said . . . your wife . . . ?"

"She is at home, Herr Lambert. I hope to persuade her to visit Grantville in the future. What is wrong?"

"Nothing, now." Gary replied. He took a deep breath, trying to dismiss the sudden swooping sick feeling that reminded him so poignantly of his first realization that he would never see his wife Sheila again. It felt strange to think of it, but he had been married to Anna Catherina longer than to Sheila. "Nothing now, Herr Rinkart, but in the other world we came from, the plague was very bad. Apparently you were officiating at forty or more funerals every day." He looked directly into Martin's face. "Including that of your wife."

Martin sat down, but held up his hand to stop Gary from coming over to assist him. "I am all right, Herr Lambert. I have had many years to realize that your people are from another world. It is just the first time that I have contemplated that there was another me in that world. How he must have suffered! I was grateful when I came here, but more grateful now, to be delivered from that ordeal."

"And you have thanked me, Herr Rinkart. But truly, none of this would have happened without the Ring of Fire. It is God who deserves your thanks more than us."

"Oh, I have, Herr Lambert! We have given prayers of thanksgiving every Sunday, along with prayers for the well-being of all the up-timers." He reached into his pocket and pulled out a small leather notebook, and opened it to the place marked with a tattered ribbon. "And among my other scribblings, I have written this."

Gary took the notebook. On the open page was a poem, written in Fraktur, which Gary still found hard to decipher. The top line said “Nun Danket Alle Gott.” There were several verses, complete with scribbled corrections and edits.

"I have to write it out more cleanly, of course, but I hope to have it published. If you know of any place I should send it, I would appreciate the suggestion."

[image: hymnal]Gary looked at Martin, then back at his bookshelf; his eyes rested on the Lutheran Hymnal, and smiled widely. “But you already have, Herr Rinkart.” He went to the shelf and held the book in his hands, slowly turning the pages until he found the page he was seeking.

Now thank we all our God, with heart and hands and voices,

Who wondrous things has done, in Whom this world rejoices;

Who from our mothers’ arms has blessed us on our way

With countless gifts of love, and still is ours today.

Gary wondered how close the up-time English translation was to the lyrics Rinkart still held in his hand. The German pastor was looking over his shoulder, moving his lips silently as he worked through the English. Gary wondered if Rinkart's ability to read English was better than his own ability to read Fraktur. The pastor looked up ruefully. "It would be too much to ask for your book to have the same words that I have written in this world. "

"If the butterfly effect is right, they aren't the same." Gary gave Martin a searching look. "Does it really matter?"

"Maybe. The words written by that other me were a better expression of faith than mine. He wrote of light in the midst of darkness. I wrote of light when dawn was breaking. He was a stronger man than I am, perhaps stronger than I will ever be."

"Strong because he had to be." Gary frowned down at the floor, then looked up. "When we came here, I lost everything—my home, my job, my family, the whole world. All I had was my faith. I had to be strong because I didn't have a choice—and the words that your other self wrote were a great comfort. But I didn't have to see my loved ones die to get that strength." He gave his guest a wry smile. "You may have to accept being thankful in place of being stronger."

Martin smiled back. "That will have to be enough." He turned to leave, then stopped. "Perhaps you can suggest a gift I can bring back to Christine? Something pretty, but not too expensive."

Gary looked at the pile of papers on his desk. They would, alas, still be there in the morning. "I think I should come with you. Have you ever heard the expression 'tourist trap'? A native guide is definitely a good idea."

"You are the second person today to give me such a warning. I will abide by your wisdom in the matter of shopping. And perhaps we shall stop by a publisher; there are many more verses in my notebook."

Gary followed Martin out the door.

****

O may this bounteous God through all our life be near us,

With ever joyful hearts and blessèd peace to cheer us;

And keep us in His grace, and guide us when perplexed;

And free us from all ills, in this world and the next!

All praise and thanks to God the Father now be given;

The Son and Him Who reigns with Them in highest Heaven;

The one eternal God, whom earth and Heaven adore;

For thus it was, is now, and shall be evermore

****

















NESS: The Railroad Missions

Written by Bjorn Hasseler
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Thursday, April 27, 1634

Astrid Schäubin looked up from her paperwork when she heard footsteps on the front porch of the building. The steps paused. He—it sounded like a man—was probably reading the sign that read "Neustatter's European Security Services" and then the hand-painted decal below it that read "Member of the Grantville Chamber of Commerce." The porch creaked again, and the door opened.

The man gave the Franklin stove along the back wall a quick glance as he stepped into the room. It was lit against the cool spring day. After a moment, he turned toward the desk. He was older, lean, and still fit. Everything about him—haircut, posture, clothing—showed he was an up-timer. Besides, Astrid recognized him.

"How can I help you, sir?" Astrid asked in accented English.

She knew what he saw: a young down-time woman sitting behind the desk, dressed in down-time-made clothes that nonetheless suggested "secretary." It was part of the image, as was the long, wavy blonde hair that spilled over her shoulders in an up-time style. Her desk was of local, post-Ring of Fire manufacture. The telephone obviously wasn't. A wooden nameplate on the corner of the desk read "Miss Astrid Schäubin."

"Ah, Miss Schäubin, I am looking into hiring an armed escort to Naumburg."

"Naumburg is not very far, and it is not a dangerous ride," she observed. "Our services can be expensive."

"Oh, I agree," the man assured her. "If I wanted to go to Naumburg myself, I wouldn't think anything of it. But I need some goods delivered unobtrusively. They absolutely must get through in time for planting."

Miss Schäubin frowned slightly. "You're planting crops in Naumburg?"

"I'm not explaining this well," he stated ruefully. "My name is Willie Ray Hudson. I am . . ."

"A consultant to the Grange who just turned down appointment as Secretary of Agriculture," she supplied with a smile.

Willie Ray blinked. "You're very well-informed."

She shrugged. "You are one of the leading citizens of Grantville, and before you claim otherwise, I will point out that you were nominated to the Emergency Committee by Mike Stearns himself."

Willie Ray laughed. "All right, all right."

"So you have something that needs to be delivered to Naumburg in time for planting? Seeds?"

Hudson came back to the subject at hand. "Yes. There are some people doing some good work. But they cannot be seen to be associating too closely with us."

"Naumburg is in Saxony."

"Yes. The people who need the seeds are in that area that Gustav transferred to us from Saxony. Supposedly temporarily. Kinda without asking." Willie Ray grinned. "As you've just demonstrated, I'm a little too recognizable. The delivery needs to take place without being noticed."

Astrid's face brightened. "Ah! I see why you want us. Make the delivery but blend in." She gave him her best earnest-but-innocent expression. "Of course the USE and Saxony are currently at peace. Perhaps you could simply publicize it as a gift . . ."

Willie Ray wasn't having any of it. "John George wants his land back, and there are people who are loyal to him. As far as Gustav is concerned, John George turned his back on him after the Ostend War started. Things are tense. And if anyone supports us too publicly, John George's supporters have ways of making life difficult for them."

Astrid nodded, all business. "Of course. If you put a deposit down now, we can reserve a number of guards for you. I will make sure that Neustatter knows that a steady team leader will be needed. He is on an assignment today, but I will have him call you when he gets back."

"Thank you." Hudson paid the deposit and returned to Grantville.




Friday, April 28, 1634

Astrid Schäubin listened to the riders outside and knew without looking out the window that Edgar Neustatter, Karl Recker, Otto Brenner, and her brother had returned from their assignment. The horses were being led around back to the stables for feeding and grooming. It would be a while before anyone came in. They would probably bring lunch inside—unless there had been trouble on the road, in which case they'd be cleaning weapons first.

Astrid went back to the books. Assuming the just-finished job had gone well, Neustatter's European Security Services should have enough money to buy another up-time weapon. It wasn't so much the actual purchase price but the perpetual expenditure of ammunition. Up-time ammo was expensive—more so if you were shooting from the saddle and couldn't recover your brass. Then you didn't get your deposit back.

Edgar Neustatter came in first, taking off his up-time fedora as he came through the door.

"Good morning, Herr Neustatter," Astrid greeted him with a hint of mischief.

"Good morning, Fräulein Schäubin." That was Neustatter's regular response to any sort of title, even Herr. She knew it was deliberate, too, because Neustatter made a point of always referring to her as "Miss Schäubin" in front of clients.

"Did the assignment go well?" she asked.

"Yes, no problems at all. Just like assignments are supposed to be. Are there any new jobs?"

"Only three."

Neustatter immediately reassured her. "Three is good. What are they?"

"The Strategic Resources Board has more shipments that need to be escorted from Schleusingen to Erfurt. They don't want the escort to be actual troops. They want us for the July shipment. Pastor Green has a Bible society of young men and women from the high school who are going to Jena to confer with the university professors in June. They include Catholics and Anabaptists. Willie Ray Hudson has something to be delivered near Naumburg before spring planting."

"Very good. I have an assignment to add," Neustatter said. "Herr Schrödinger will be traveling to Magdeburg again in a few weeks. This time he is taking his family along. This makes it difficult for us," he mused. Neustatter sat down and thought for a moment. "Do we ride to Halle or take the train and then rent horses?"

"Renting horses would increase our expenses, and you would also have to buy train tickets," Astrid offered.

"I could pass the expenses on to our clients," Neustatter said. "But I would really prefer not to. It is very helpful to have the client know we will not add costs for one thing and another."

Astrid frowned. "The up-time detective agencies you had me read about charged a set fee plus expenses."

"Yes," Neustatter agreed. "They did. But other up-timers, what they called defense contractors, often overcharged. Our firm is a defense contractor since we actually know very little about being detectives. It is a fine image for clients, but we must not confuse image with reality."

Astrid suggested an alternative. "Meeting the client in Halle is the least expensive option, but that does no good if something happens before they reach Halle."

"No one has hit a train so far." He shook a finger like a school teacher. "Tell me why that reasoning is flawed."

Astrid frowned. "It is unprofessional to trust the railroad people to protect our clients. You always say, 'Stay with the client.' "

"Very good. But that's why it looks bad. That isn't why it's a Really Bad Idea."

Astrid flashed a quick smile as she recognized the capital letters. A "Really Bad Idea" was Neustatter's polite way of saying a disorganized, dangerous mess. There were many American expressions for that sort of thing, few of which either Neustatter or her brother Hjalmar would share with her.

"People say the train is well-defended," Astrid said slowly. "But they do not really know, do they? Because no one has ever attacked a train."

Neustatter agreed. "Eventually some bandits will be smart enough—or stupid enough—to realize that."

Astrid thought that over. Neustatter said such things with the assurance of a prophet all the time. He usually turned out to be right, too.

"You could have some men on the train while a couple of others lead all the horses to Halle."

"A good idea," Neustatter said. "It gives us the most options. However, it ties up all of us when Herr Schrödinger is paying only four of us. I think we will take the train and hire horses later if we need them."

Neustatter broke off as the back door opened and Astrid's brother Hjalmar came in. He had food with him. Astrid rose to hug him.

"Welcome home."

"It's good to be back." Her brother glanced at Neustatter who shook his head. "Astrid, why don't you go with Neustatter for lunch? I will answer the door and the telephone."

Astrid gave them both a very sharp expression.

"I have no romantic intentions," Neustatter assured her.

Astrid nodded slowly. She had figured that out already. Neustatter was a very focused man, all business. This was an admirable quality, and in Astrid's opinion he would make a fine husband for some woman—for some other woman. If he were interested in her, Neustatter would have brought his considerable focus to bear. Subtle, the man was not. That was fine with her. It made him an easy boss to work for, once she had gotten past his often gruff manner. As far as romance, Astrid secretly liked the American ideal. She wasn't entirely sure what to do about that, but . . .

Hjalmar was grinning. She gave him her best sisterly glare.

As they waited for the tram, Astrid asked, "Where are we going? Cora's? You have sent me there to meet with prospective clients." The Thuringen Gardens was not only out of their everyday price range but also noisy. She had already figured out that Neustatter's purpose behind lunch was privacy, including from the rest of his employees, but he didn't say anything else until the tram pulled up. Once they were seated and the tram was in motion, Neustatter adjusted his fedora and looked at her.

"Anyone out of the ordinary at Cora's draws attention," Neustatter pointed out. "If a prospective client is not interested enough to come out to the office, then they are not ready to discuss destinations and times. So Cora's is safe enough for that type of meetings. Plus, the busybodies there know who you are and where you work, so it is free advertising." He watched Astrid digest that information.

When the tram pulled up in front of the hotel, Neustatter offered Astrid a hand down, and they went inside. Astrid looked around curiously. "What is this place?" she asked. The tables were almost empty, but quite a few people were crowded together in front of some blackboards, all talking at once.

"Table for two?" a waitress asked. Neustatter nodded, and she seated them.

"What is everyone doing?" Astrid asked.

"The stock market is open," the waitress answered.

"May we observe?" Neustatter asked.

"Yes, but do not buy unless you have the money with you."

"Indeed?" Neustatter asked. "We will just watch from the table, I think. What is today's special?"

"Amideutsch stew, red cabbage, and small beer."

"My favorite kind," Astrid said.

"What's in Amideutsch stew?" Neustatter asked.

"A little mutton, a little beef, spätzle, onions, carrots, celery, and some seasonings."

"How is that Amideutsch?" Neustatter asked.

"German stew has mutton. American stew would have beef and potatoes," the waitress told him.

"Dank."

After Neustatter had watched the stock market for a few minutes, he took out his pad of paper and added a note to his ongoing list. Astrid gave him an inquiring look, and he slid the notebook over. It read:

45. Do stock people need security consultants?

"Good question," Astrid acknowledged.

"Miss Schäubin, how many kinds of stew are there?" Neustatter asked.

"Everyone makes it a little differently. There must be hundreds of variations."

"There are seven mercenary companies in and around Grantville. All different. We chose to be security consultants, and we use the up-timers' Wild West and detective images. I think it is time to add something else. A female agent."

After a moment, Astrid realized that her boss was quite pleased with himself for leaving her speechless. "You want me to be a soldier?" she finally asked.

"A security consultant," Neustatter corrected. "Or a defense contractor, if you prefer." He paused. "You may join the army if you wish, but I would rather you continued working for me."

"Am I not a good enough secretary?" Astrid asked, dreading the answer.

"Miss Schäubin, you are a fine secretary. I want you to be able to act as a security consultant for two reasons. First, one of the assignments you obtained for us is escorting students to Jena. Some of them are young ladies. I would like a security consultant who is able to accompany them to whatever quarters they might find. And one who can talk to them."

"This sounds like what the up-timers call a liaison officer," Astrid noted.

"Liaison." Neustatter spat the word out. All of the military contractors got regular visits by liaison officers from the SoTF army. Some of the other outfits were definitely mercenaries and had typical mercenary attitudes toward requisitioning everything that wasn't nailed down. Periodic crackdowns made for a lot of extra paperwork—mostly for Astrid. "No, I want you to be a security consultant who can stay with the female principals and convince them to follow orders should something happen."

She considered that. "What do I have to do?"

"You can already ride. You need to learn how to shoot."

"Have you talked to Hjalmar about this?"

"About learning to shoot? Yes. He is in favor of it and offered to teach you himself. But I thought you might want to attend the free classes at the police station."

Astrid wasn't having any of that. "No, about me being a security consultant."

"He is not entirely in favor of it," Neustatter said very dryly.

"I did not think so," Astrid said.

"Hjalmar understands why we need at least one woman security consultant. He would simply prefer that it not be you."

Astrid smiled. "That sounds like Hjalmar."

"It is time to hire more men," Neustatter said. "We will still be the smallest of the seven companies, but I want to be able to take two jobs at once. If things go well, someday add an office in Jena or perhaps even Magdeburg."

Astrid blinked in surprise. She hadn't realized that Neustatter was planning that far ahead. She took a minute framing her words. "Hjalmar told me that you survived in Wallenstein's army by keeping the men from the village as isolated as possible from everyone else."

Neustatter nodded. "We knew many of the other men in our tercio. But they were associates, not friends. The men of the village stuck together. But now we need more men, and obviously we cannot get them from the village. Here in Grantville, unlike in Wallenstein's army, there are men we can trust. And it will be good practice for Hjalmar and Ditmar as team leaders to do some background checks. It would be easier if you were a security consultant first. If you are one before they are hired, it will be harder for the new men to complain."

"Who is going to be the secretary?"

"You are, much of the time," Neustatter answered. "I will hire someone for when you are on an assignment. You will be training her. Or him. Maybe Wolfram's wife Anna."

Astrid gave a firm nod. Her standards of organization were considerably higher than those of any of Neustatter's men.

"You do not have to give me an answer now," Neustatter said. "You and Hjalmar talk it over tonight. Let me know what you think."

"Okay."




Monday, May 1, 1634

Astrid was at her desk at eight on Monday. Some of the men were milling about. Neustatter came in five minutes later. He flipped through some paperwork and then looked up at his men. "Hjalmar, your team is on the range this morning. Ditmar, you have the desk."

"Yes, Sir," Hjalmar answered. "Karl, Otto, Astrid."

They got up and followed him out the door. Astrid thought it was very neatly done. It was apparent from Karl's expression that he had absolutely no idea what was going on, but Karl didn't question Neustatter's orders. He was just as easy-going as the up-timers—which was probably a good thing in a man who had once been made a blacksmith's apprentice because of his build.

As soon as they were outside, Otto Brenner did ask questions. "Hjalmar, why is Astrid coming with us?"

"Because Astrid is part of our team now," Hjalmar explained.

Otto stopped and looked back and forth between Hjalmar and Astrid. "Why?"

Hjalmar explained. "Astrid is going to go with us on some assignments. Sometimes we escort women. Astrid can be in their quarters. And sometimes we need more than eight men."

"Okay."

Hjalmar looked over at his sister and shrugged. Apparently Otto was fine with it, too.

Astrid smiled back. She had been nervous about the men's reaction.

****

Hjalmar's team returned to the office after range practice and lunch. They entered to find that Neustatter and Ditmar had their heads together at the desk working on upcoming assignments. Ditmar's team was sitting around the Franklin stove.

"Good shoot?" Neustatter asked.

"Good shoot," Hjalmar confirmed.

Otto began stacking his brass on the desk. Astrid stepped up next and put her brass in a single line.

"Why is Astrid on a team?" Stefan Kirchenbauer demanded.

Stefan liked to complain, Astrid reflected. It was annoying.

"Because we have an upcoming assignment where some of the principals are women," Neustatter answered. "And you are not going to be close coverage in their quarters."

"Of course not." He switched objections. "Why does Hjalmar get a bigger team?"

"Because he is going to keep an eye on his sister anyway. I will put Wolfram with your team."

"But we have been soldiering together for years."

"I am going to hire more men soon," Neustatter stated. His tone left no doubt that he was telling them, not asking them. "Anyone I hire will be someone we did not soldier with. You all know Astrid."

"We could go back to the village."

"No, Stefan, we cannot. Not unless we want a battle."

"We can take them," Lukas Heidenfelder stated.

Neustatter had a remarkably repressive tone. "No, Lukas. We are not going to go fight people we've known all our lives and get them and maybe some of us killed."

"But . . ."

"Lukas. Shut. Up." That was the end of it.

Neustatter stood up. "The next time Herr Schrödinger goes to Magdeburg, Hjalmar's team and I will take the assignment. Ditmar, you will be in charge here. Lukas and Stefan, you have security. Wolfram, you have class."

"Why doesn't Wolfram have to work?" Stefan complained.

Wolfram Kuntz grinned. "If you think I am not working, you may sit in on my classes."

Neustatter continued. "Lukas and Stefan, keep an eye on the houses and the office and get to the range at least once. Stefan, you are welcome to take up medicine after that.

"Now, the assignment is to escort Herr Schrödinger to Magdeburg. He is taking his family by train to Halle and then taking a barge the rest of the way. They plan to remain in Magdeburg for several days. Astrid and I are close cover. Hjalmar is the lookout. Otto is the invisible man. Karl, I have not decided your role yet. Take your regular weapons and three days of food. We will buy more in Magdeburg.

"Ditmar, I will telegraph you if we run into any trouble. So make sure there is someone here to receive an emergency message and check for messages at the AT&L office every day.

"Questions?"

"How do we know an emergency message will get delivered?" Lukas asked.

Astrid smothered a smile. He was definitely their resident cynic.

"Because I make sure to take the telegraph offices things from Grantville. Newspapers, gossip, small items. In our line of work, it pays to have friends."

"How do you know you will reach Magdeburg?" Stefan pressed. "There is a war on."

Neustatter picked a newspaper up off the desk and held it out. "The same newspapers. The navy's battle group shot its way past Hamburg, and Prime Minister Stearns has taken command of the city. General Torstensson has some of his forces there and the rest in Magdeburg. If the papers are right—and I think they are—Torstensson will be the one pushing the attack. The League of Ostend will not be coming for Magdeburg. They are still trying to take Lübeck. We will be safe enough in Magdeburg.

"Now, Ditmar and Hjalmar, I have an assignment for you. . . ."




Friday, May 12, 1634

The train coasted up to the platform at Naumburg station.

[image: Naumburg]"Naumburg! Train leaves for Weissenfels in thirty minutes! You have time to disembark if you want to. Naumburg station has restrooms and a food cart. Keep your ticket stubs with you and show them to me to get back aboard."

Neustatter, Ditmar Schaub, Stefan Kirchenbauer, and Otto Brenner filed off behind several other passengers. They moved to the back of the train where a porter was handing down baggage marked for Naumburg. Neustatter caught the first bag and passed it to Stefan. In just a few minutes they had a small pile of bags at the end of the platform.

"Now what?" Stefan asked.

"Now I go buy lunch," Neustatter said.

He looked at the menu posted on the side of the food cart while he studied the three men running the cart. One of them was a typical German farmer. He looked fit, well-fed but not fat. Clearly his village was doing more than merely surviving. The second was a young man who resembled him—probably his son, perhaps a nephew. Some might have passed over the third man as just another villager who ran a food cart, but Neustatter noted how he carried himself with confidence.

Neustatter addressed the leader. "Sausage, onions, and sauerkraut on a bun. Fifty-seven of them." But he handed over money for only four.

The man handed him four sausage buns. "After the train pulls out, I'll come get you," he said quietly.

Neustatter took the food back to his men. After making sure they were out of earshot of anyone else, he said, "He will talk to us after the train pulls out."

While they ate, they watched the food cart do a brisk business.

"There are more people buying food than arrived on the train," Neustatter pointed out quietly. "Some of them came from Naumburg and are going back into town with their lunches."

"It seems odd that he does not take the food cart into the town," Ditmar remarked.

The train pulled out on schedule. The men at the food cart took care of a few more customers, and then the one in charge clapped the other on the back.

"You take it from here, Peder," he said loudly. "Stay for a couple of hours, then check with the station master and find out if there are any locals coming through. If not, come on home. I will see you there."

Then he harnessed one of the horses tied up beside the station to a plain farm wagon sitting near the tracks. As the wagon rolled slowly by, he called to Neustatter, "Are you men waiting for someone?"

Neustatter called back, "We were headed to Freyburg but the man who was to meet us has not arrived."

"My village is part way to Freyburg. I will give you a ride for a couple of coins. Perhaps you will meet your man along the way."

"Danke."

Neustatter and his men piled the bags into the wagon and then climbed in themselves. Once they were out of sight of Naumburg, the man said, "I presume you are Neustatter?"

"I am," Neustatter confirmed.

"Heinrich Kraft. Call me Heinz. Thank you for bringing the seeds."

"This seems like a lot of trouble just to deliver seed for planting."

"I do not think Duke John George would like what I am planting," Kraft stated.

"More than just food," Neustatter said.

"This area was pillaged in '31. Many of us fled. My wife and I ended up in Grantville. Our village has always provided food for Naumburg, but in Grantville we learned how to grow more vegetables. We came back here last spring. At first the up-time vegetables were just something extra. We convinced the gemeinde to grow more of them this year. When Gustav Adolf put this area under Thuringian jurisdiction last fall, Naumburg refused to let us enter the town any more. So now we have the food cart at the train station every day. Even the market is held at the station Tuesdays and Saturdays."

Neustatter made a decision to trust Kraft. "My men and I were drafted into an army. We surrendered to the up-timers at Alte Veste. Well, to Germans who had joined them. When we got home, it did not work out. We are security consultants in Grantville now."

"They have that effect on people," Kraft observed. "The code you were given? To order fifty-seven? A very large company up-time made that many food products and sold them across the up-timers' country. If villages here work together and grow more food than we need, we can sell it. Spread the new foods across the Germanies. Maybe use the railroad. Not be held down by the towns."

Neustatter nodded. "Freedom to control your own affairs."




Friday, May 26, 1634

Herr Schrödinger's party disembarked from the Grantville-Saalfeld local. Herr Schrödinger and Neustatter already had tickets to Halle in hand. The train was waiting at the platform. The engine was a converted pickup truck with a natural gas tank in the truck bed. It had three cars behind it—two of the short, stubby passenger cars and a boxcar.

"All aboard!" the conductor shouted.

"Miss Schäubin, what can you tell me about the other passengers?" Neustatter asked quietly.

Astrid watched the line ahead of them. She was nervous about her first mission and wanted to answer Neustatter's questions correctly. Two finely-dressed men wearing swords were first aboard the lead car with a pair of less ostentatious but still well-dressed men behind them.

"Two ritter with servants," Astrid whispered back.

"Ja, and the shorter servant has a concealed dagger," her boss added. "They've taken the front seats on both sides with the servants behind them."

Astrid eyed the next bunch. Two of them were also finely-dressed, but not in the same style. The three younger men with them wore robes.

"Bürgermeister and assistant clerks, I think," Astrid surmised.

"Ja."

Astrid saw that the next group was similar but wearing less-expensive fabrics.

"Two masters with their apprentices?" she guessed.

"Possible," Neustatter allowed. "But they look soft. Merchants, I think."

Astrid was annoyed with herself. Yes, now that Neustatter had pointed it out, she could see that they were probably merchants rather than craftmasters.

Then, as pre-arranged, Karl Recker boarded the first car and made his way to the back seat.

"And now we know those ritter will be useless for anything other than a frontal assault," Neustatter pronounced. "Man's got a rifle slung over his shoulder, and they just let him take a seat at their backs." The security consultant's disgust was obvious.

The conductor waved the rest of the passengers to the second car. First aboard were a pair of men, one old and the other in his late teens or early twenties. He was dressed almost as finely as the ritter.

"A tutor and his student?" Astrid ventured.

"I think so."

Astrid was glad to have gotten one right after her earlier mistake.

Herr Schrödinger's group boarded next. Otto was first aboard and swung into the front left seat across the aisle from the tutor. Astrid saw Neustatter tense and realized why when she reached the top of the three stairs—four men were already seated in the back of the car. The two in the back left were soldiers—one in USE gray and the other in SoTF blue. Halfway back on that side was an older man in up-timer clothes. He was seated sideways with one leg stretched out across the seat. The fourth man was seated between him and the soldiers. Astrid was pretty sure that one was what the up-time detective novels would describe as "a seedy-looking character." His rather wild hair and worn clothes contrasted with how he had a cloak neatly folded up in his lap with his hands tucked inside the folds as if it were a muff. Unfortunately, she had no choice but to sit across the aisle from him. Neustatter had dropped into the seat ahead of the up-timer, and Herr and Frau Schrödinger took the seat behind the tutor and his student. Their two sons sat behind their parents and ahead of Astrid. Hjalmar was the last passenger aboard and sat behind Astrid, across the aisle from the soldiers.

"Look me up in Halle," the unkempt man told her.

Astrid studiously ignored that. Not only did she find him personally repellent, but his position across the aisle from her made him a potential threat. He could have anything hidden in that cloak. Astrid assumed he was carrying at least a knife. Fortunately, Hjalmar was right behind her.

The conductor swung himself aboard, pulled the door shut, and the train pulled out of Saalfeld at 8:00 AM sharp.

****

Astrid marveled at how little time it had taken the train to reach Jena. It was not long after noon, and they were already north of the university town. She understood that the up-timers considered this slow. The stops seemed to be as much of a limiting factor as the actual speed of the train. If the railroad could lay enough track and cut out all the stops—what the up-timers called an "express"—they would be able to reach anywhere in the USE in two or three days.

Astrid sniffed in amusement. Well, if she could see that, so could anyone else. It was possible that one of the Ostender powers would strike at the Grantville-Halle line—although with the USE Army marching north, that did not seem very likely. She saw nothing out the window but open ground and occasional small stands of pine. She glanced over at Neustatter and nodded.

Neustatter returned the nod. His side of the train was clear, too. Astrid turned her attention back inside the train. She didn't particularly like the situation, but it hadn't changed much. The train had picked up a couple of passengers in Rudolstadt but they had disembarked in Jena. She went back to scanning outside and hoped that her month of training was enough to allow her to see everything she needed to.

The unkempt man leaned toward her. "How about . . ."

Astrid flinched away. The older man suddenly caught him by the collar and tossed him back against his seat. "Leave the lady alone," he growled.

Neustatter whirled around, and Hjalmar lunged up out of his seat. But each of the soldiers already had the man by a shoulder. Astrid flushed. She should not need five men to come to her aid.

"Easy now," the older man said. He tugged his overcoat aside, and Astrid glimpsed the six-pointed star pinned to the jacket underneath.

So did Neustatter. "Shouldn't you have cuffs on him, Officer?" he asked.

The older man pulled the unkempt man's cloak away. Astrid and Neustatter saw that his hands were indeed handcuffed together. "Sorry, there's no way to cuff him to the seat."

Neustatter nodded.

"Oh, and it's marshal," the man added. "Harley Thomas." He and Neustatter shook hands.

Their client's two children were staring at him. "What's a marshal?" one of them asked his father. That was nine-year-old Franz.

The master craftsman shrugged. "I'm not sure, son."

Franz turned around. "Miss Schäubin, what's a marshal?"

"Do you know, girl?" the unkempt man hissed at her.

Astrid turned to face him. "Yes. A marshal is like a city watchman, except he works for the Supreme Court of Thuringia-Franconia."

"Stinking city watch. Stinking courts." The man spat in the aisle.

Harley Thomas ignored it. "You're pretty well-informed for a governess."

Astrid ran her fingers across her vest, momentarily disarranging it so that Thomas could see the strap of her shoulder holster.

Thomas's eyes may have widened ever so slightly, but that was it. His prisoner seemed to miss it completely.

"A watchman?" their client's other son, seven-year-old Josef, piped up. "You don't look like a watchman."

"The only uniform a marshal has is his badge and his gun," Harley Thomas stated. "I don't work for a city. I work for the State of Thuringia-Franconia. Chief Justice Riddle assigns me and the other marshals a list of criminals to bring in. Some of them ran out on their bail. Others are fugitives. The other marshals and I find them and take them to the city or county where they broke the law."

That led to more questions. Marshal Thomas seemed to spend a lot of time staring at his prisoner while he explained "bail" and "fugitive." "No," he answered a follow-up question, "we do not beat or torture suspects. If I catch any town watch doing that, I'll be arresting them."

Astrid noted that the tutor up front whipped around so fast his neck would probably regret it later. His student was rubbernecking, too.

"How do you know where to find the bad men?" Josef asked.

Marshal Thomas looked relieved by the question. "Well," he answered, "part of what I am is a detective."

"What's a detective?"

"Franz, Josef, stop bothering Herr Marshal Thomas," the children's mother directed.

Harley Thomas smiled. "It's no bother, ma'am. A detective figures out what happened. Look at your fingers. See the little patterns there? Do you know every person's are different? Now, have you ever touched a window or a glass and left it smudged?"

"Many times," their mother confirmed.

"If I sprinkle powder on the fingerprints, then I can lift them up with tape and take them with me," Marshal Thomas explained. "And then someone can check them against our files and match them to the person who left them."

"Wow!"

"Detectives can do the same with other things, too. Now, are your names really Franz and Josef?" Having been assured by the children that they were indeed, the marshal said, "There are books about two up-time detectives with your names. Well, they have American names—Frank and Joe—but they're the same as Franz and Josef. Their last name is Hardy. A lot of us up-timers read Hardy Boys books when we were your age or so. I assume there are some in the school library."

Astrid mostly hid a smile at Franz and Josef's rapt attention. They were kneeling on the seats, facing Marshal Thomas. Their mother was frowning and likely to reprimand them at some point.

But that wasn't Astrid's concern. She noted that the prisoner seated between Thomas and the soldiers looked distinctly uncomfortable. Perhaps he is wondering where he left his fingerprints, she mused. Neustatter was also paying attention. She assumed Otto and Hjalmar were, too, but didn't want to point them out by looking at them.

Harley Thomas looked over at Astrid. "There's another series of up-time detective books about a girl detective named Nancy Drew. There should be some somewhere in Grantville."

"Dank," Astrid responded. She was surprised that the marshal had passed that along.

The man across the aisle from her wasn't having any of it. "So you think you could be a watchman, do you?"

Astrid ignored his sarcasm.

"I said, so you think you could be a watchman?" the man hissed. He reached out and grabbed at her hair in spite of the cuffs.

Astrid jerked away from him. Should I go for my gun?

Hjalmar, the USE soldier, and Marshal Thomas all hit the prisoner at the same time. Neustatter was a split second later, only because he'd started from further away.

"Slow learner, this one," the soldier commented.

"Sure is," the marshal agreed, looking down to where the man had fallen into the aisle. He left him there until they pulled into the station at Bad Kosen.

Astrid sighed. She had had to be rescued again.

****

"Naumburg station!" the conductor shouted. "Train leaves in thirty minutes! Keep your ticket stubs if you want to reboard!"

Neustatter turned from the window and said, "Herr Schrödinger, there is a food cart at this station. Marshal, Sergeants, it's good food."

Since the platform also had restrooms, everyone aboard disembarked. While they were eating, Astrid knew she needed to talk to Neustatter.

"I am sorry I screwed up, Neustatter."

"You did not screw up, Miss Schäubin," he told her.

"The master craftsmen who are really merchants. Not drawing my gun on the prisoner."

"The first takes practice. And it is good that you did not draw on the prisoner. I believe he still thinks you are the children's governess."

"But . . ."

"You are doing fine, Miss Schäubin," Neustatter told her.

The restroom door opened. The prisoner stepped out and lunged back against the door, slamming it against Marshal Thomas. Then he dashed across the platform.

Neustatter saw it from ten yards away. "Karl!" he shouted.

Karl Recker looked up and stuck his foot out as the prisoner ran by. The man tripped, fell off the platform, and faceplanted.

Thomas limped over. "Dank."

"Bitte schön."

Neustatter and Karl helped Thomas haul the prisoner back up onto the platform. His nose was bleeding.

"Thanks," Harley Thomas said. "You're one of Neustatter's, too, eh? I owe you guys one." He winced. "Slammed it into my bad knee, too."

"I am curious. Where are you taking this prisoner, anyway?" Neustatter asked.

"Magdeburg. We picked him up in Grantville for breaking and entering. While he was doing his time on a road crew, we got a wanted notice from Magdeburg. More breaking and entering up there."

"Is that worth trying to escape?"

"I'd like to keep all my fingers, danke," the prisoner spat.

"They don't cut off fingers anymore," the marshal told him. "Legally abolishing that is the only way they can get extraditions from Justice Riddle. Nope, if found guilty you'll probably get assigned to a night soil detail."

That seemed to upset the prisoner even more. "But . . . but . . . the status . . ."

"Well, then you should probably stop taking other people's stuff."

****

Herr Schrödinger's party left the train at Halle. After collecting a bundle from the baggage, Neustatter motioned to Astrid, and they entered the station.

"What are we doing?"

"Meeting someone," Neustatter answered. "The schedulers' office is over here." He held the door for her.

The cramped room had a sturdy table against one wall with several pieces of equipment on it. One piece was chattering away. One of the three men in the room was transcribing the message. The second—this one in uniform—was reading over his shoulder.

"Tell the northbound he's cleared to Teutschenthal. Then tell Jena to hold that southbound local until we hear back from the track crew." He looked up and saw them. "Neustatter!"

"Sergeant Hudson." Neustatter handed over a bundle. "Grantville newspapers and some liquor from Tip's. And the movie schedule."

"You're a lifesaver."

"This is Astrid Schäubin, first of my new agents."

"Pleased to meet you, ma'am. So, Neustatter, what movies have you seen lately?"

"The Hunt for Red October and Maverick. Both at the high school."

"Popular, but quality," Eric Glen Hudson admitted. "Now if I could just get you to watch Citizen Kane."

Neustatter shuddered. Astrid sensed this was some sort of running joke between the two men.

"Ha. When are you coming back through?"

"Next Friday."

"See you Friday. Who knows? The war might be over by then."




Friday, May 11, 1635

Astrid thought back to her first field assignment for Neustatter's European Security Services. In just over two weeks, she would have a full year in as a security consultant. She cringed a little as she remembered how inexperienced she had been in the beginning. But since then she had escorted the Bible society on trips to Jena and Erfurt, been part of several other assignments in Thuringia, and most recently guarded a crime scene in Grantville. Her team was escorting the Schrödinger family again this morning. She checked her weapon and kit as she waited. The newest Schödinger was in full cry at the moment.

"Neustatter!" Franz and Josef charged out the door, followed by a cat. "Fräulein Schäubin!"

"Franz, Josef." Neustatter greeted them calmly.

"Are Hjalmar and Ditmar coming?"

NESS had guarded Herr Schrödinger enough times that the boys knew several of them by name.

"Not this time," Neustatter said.

By the time little Anna was mostly settled down and the cat was securely back inside the house, they had just enough time to catch the early-morning tram to Saalfeld Station where Hjalmar and his team had been guarding Schrödinger's cargo all night.

"The cargo is loaded on the first boxcar," Hjalmar told Neustatter and Astrid. "Quiet night."

"Gut. We will take it from here. You men go get some sleep."

Hjalmar hugged Astrid. "Stay safe, Astrid."

"It is a train ride to Magdeburg, Hjalmar. Ja, I will stay safe."

Astrid eyed the train. The converted pickup truck engine was pulling two passenger cars and two boxcars. That was odd. This morning's train was a semi-express, stopping only at Jena, Naumburg, Halle, and Magdeburg.

"Aren't they using the pickups mostly for locals now?" she asked.

"After the steam engine crashed last month, they had to put pickups back on some of the slower long-distance runs," Neustatter told her. "The railbuses are already committed to a lot of the expresses."

Astrid watched passengers start boarding. The clientele had changed some in the past year. Using the railroad was less of a status symbol and more a matter of business. It was running closer to full capacity, too. One adel family boarded the first car—Herr, Frau, one child, and three servants. But they were outnumbered by four different merchants with a total of five assistants. There were a pair of professors. Finally, there was Phillip. Attitudes had changed, too. Neustatter had not even thought about slipping Lukas and his rifle into the first car. Instead he sent Phillip with a concealed pistol and without his yellow kerchief.

The Schrödinger's party sat in roughly the same pattern as on Astrid's first mission the year before, except on the other side of the aisle. Herr and Frau Schrödinger were in the second seat on the left with the boys behind them and Astrid and Wolfram behind the boys. Wolfram Kuntz had just earned his EMT certification, and Neustatter was eager to get him back out in the field. The front seat was occupied by two men, one of them enthusiastically telling the other about learning one of the metal trades in Grantville. His reluctant listener had a neatly trimmed beard and a nose that had been broken at some point. The last seat behind Astrid and Wolfram was also occupied. The man in the window seat had already hauled out a pad of paper and seemed to be a scholarly type, but the man in the aisle seat was a rougher sort.

A businessman and his assistant had the front seat on the right side, then Neustatter sat across from Herr Schrödinger. Next came another businessman and assistant, followed by a couple of craftsmen across from Wolfram. Lukas had the back seat to himself, by virtue of looking as tough as the man across from him and carrying a rifle.

The train pulled out on schedule. Franz and Josef were soon kneeling on their seat, facing backwards and regaling Astrid with the plots of a few Hardy Boys books. Given the number of times a crooked adel came up, she realized that someone had to be writing down-time versions. She retaliated with a Nancy Drew story she had recently read.

"Excuse me." The studious-looking young man in the rear seat leaned forward. "Are you describing The Secret of the Collegium Jenense?"

Astrid turned around. "Ja, I am."

"I thought so. Kaspar Both wrote that one."

"You know the author?"

"A number of us in the arts program at the University of Jena write," he said. "It pays the bills. I am Wilhelm Reuber."

"Astrid Schäubin."

"Pleased to meet you." They shook hands.

"What do you write?" Astrid asked.

"I wrote a couple of the new Hardy Boys books."

"You did?" Franz and Josef exclaimed in stereo. "Which ones?"

"Ja. The Mystery of the Crusader's Sword and The Haunted Schloss."

[image: haunted house]"The Haunted Schloss was scary!" Josef said.

"I was not scared," Franz declared.

Astrid rolled her eyes. Hjalmar and Ditmar had been like this when they were growing up.

Franz's expression changed. He had obviously just thought of something. "You are not Franklin W. Dixon."

Wilhelm glanced around furtively. Then he said quietly. "There is no Franklin W. Dixon or Carolyn Keene. We do it just like up-time. Everyone who writes those books uses those names."

"Are you writing one now?" Josef pressed.

"Nein. You have to write them a certain way. I would like a bit more freedom in how I write so I am working on something else."

"What is that?" Astrid asked.

"The Guardians of Germany series."

"What's that?" Franz asked.

"Can we read it?" Josef asked at the same time.

"It is written for older children, even if it is somewhat like the up-timers' comic books," Astrid told them.

"A comic book?"

"There are only a few illustrations, and it is scarier than The Haunted Schloss."

"You have read them, then?" Wilhelm seemed hopeful.

"Nein," Astrid answered. "But many of the students at the high school read them. I have heard them talking about it. From what I understand, they have Frederick Barbarossa awake under the mountain, sending out these heroes."

Wilhelm looked very gratified at that.

"Which one are you writing?" she asked.

"The Saxon Ghost. It is about the man they say is trying to free western Saxony from John George's tyranny."

They continued discussing the new books. Astrid checked her side of the train periodically. It was all clear. South of Jena, the conductor came back to point out the steam engine that had derailed last month and assured them all that the track had been inspected just yesterday and all the ties and spikes were in place.

Finally the conductor called, "Naumburg Station! Train pulls out in thirty minutes! Restrooms and food cart at the station!"

Neustatter glanced over the menu at the food cart. "I don't see your regular sausage on a bun."

"Nein, you don't," Heinz Kraft told him. "Naumburg is saying that they can tax any product we sold in town back before they closed the town market to us. Obviously they cannot, but we do not need more trouble like last summer. So we changed every product we served in '33. Try the kosher beef sausage."

"Kosher? Can you do that?"

"Not on our own. The gemeinde asked some Jews to buy in and take over most of the meat side of the company." Kraft dropped his voice. "Look for our regular sausage and strong beer as soon as the USE Army crosses the border. War is coming soo—" Kraft's voice took on an urgent tone. "There is a man from your train wearing a greenish-brown cloak. Tall, broken nose, long hair, neat beard . . ."

"Second car, front seat, left side," Neustatter returned. "A journeyman metal worker told him his whole life story on the train."

"He works for the Saxon loyalists. It was the Saxon Ghost who broke his nose."

"Dank." Neustatter straightened up. "We had better get the Schrödingers' food back to them."

On their way, he brushed into Phillip and muttered, "Excuse me. Broken nose, cloak. Saxon agent." As kosher sausages got passed around, Astrid saw Neustatter nod at her. He had warned Lukas. She nodded back; she had passed the information to Wolfram.

The train pulled out of Naumburg on schedule. The railroad tracks followed the Saale River in a semi-circle around the north side of Naumburg before making another semi-circle in the opposite direction before the river resumed its generally northeast course. The Unstrut tributary flowed into the Saale near the northernmost point of the first semi-circle. A small military camp lay a little over a mile beyond the Unstrut.

Astrid caught sight of several horsemen riding across the ridge behind the camp.

"Wolfram." She nodded at the window.

"I see them." Wolfram raised his voice. Neustatter was two seats forward and across the aisle. "Neustatter! Mounted men on the left! Up on the ridge!"

Neustatter's head snapped around. "Column of twos, scout out front . . . That is a military unit. Mounted infantry, not cavalry."

"Probably Saxon," the businessman behind said. He sounded bored.

"It should not be. Not on the west side of the river," another said.

"That depends on who you think owns the west side of the Saale, does it not?"

When the tracks curved south, they lost sight of the horsemen.

Soon the river, the tracks, and the train turned back north. Neustatter pointed out the Schönburg on the other side of the river. Up ahead a low ridge crowded toward the Saale, narrowing the fields at the village of Eulau. And then the train slowed.

"What is happening?" someone asked as the train coasted to a stop.

The man in the drab cloak shot to his feet and turned around. Astrid saw metal gleaming.

"Gun!" she screamed.

BLAM! Neustatter drew from a shoulder holster and fired before the other man leveled his weapon. He crumbled to the floor.

BLAM! The shot from behind her almost deafened Astrid. She whirled around to see the tough-looking man bringing a smoking pistol around, and Lukas Heidenfelder slumping across his seat as his rifle clattered to the floor.

Wolfram Kuntz was already into the aisle, drawing his pistol with one hand while intercepting the tough's double-barreled pistol with the other. The pistol discharged as they grappled, sending the two craftsmen diving to the floor as the round shattered the window next to them. Astrid drew her own weapon, thrust it against Wolfram's opponent, and pulled the trigger. The man dropped back into his seat with blood already staining the side of his shirt. Wolfram smashed him unconscious with his pistol and hurried to Lucas's side.

"Threats." She remembered Neustatter's words from their training sessions. A quick look revealed no other gunmen in their railroad car. Then several shots rang out from in front of the train. A boom answered them.

"Clients." Schrödinger looked shocked. His wife looked frightened. Astrid assumed she was the source of the scream she dimly recalled hearing. Franz and Josef were wide-eyed and right in the middle of it all. But they didn't seem to be in immediate danger and moving them would just create more confusion.

"Secure the area." Wolfram had Lukas's shirt torn open and was getting pressure on the wound. Astrid pulled the rifle out of his way, then unbuckled Lukas's cartridge box.

"Not necess—"

"I need it," Astrid said. She hurried down the rear steps of the train car.

Neustatter came down the front steps and appeared ahead of her. At least two shots immediately came their way.

"Down!" Neustatter dropped to the ground and fired two shots back. Astrid threw herself down on hard-packed earth and winced at the impact. Another burst of fire kicked up a few stones from the trackbed.

A series of shots answered back, punctuated by a couple of pistol cracks.

"Forward!" Neustatter shouted. He was up and running past the front passenger car. He hit the ground at the front of the car. Astrid dashed forward. A shot was fired, and she dove to the ground still some yards behind Neustatter. He fired twice and glanced back at her.

"I need rifle fire!" Then he rolled under the train.

Astrid had little experience with the heavy U.S. Waffenfabrik rifle. But she aimed it downrange. A tree lay across the railroad tracks, and several men were using it as cover. She picked one who wasn't using it well, centered on his chest, and squeezed the trigger. The man dropped. Astrid rolled onto her side and pulled the rifle back. She pulled a round from Lukas's cartridge box, bit the end and tried to pour the black powder down the barrel. She had to tip the barrel way up in the air. The Minié ball went in next. Then she drew the ramrod and awkwardly forced it down the barrel. The bad angle meant she actually ended up facing away from the ambush. After what seemed like forever, the bullet was seated. Then she had to fit a percussion cap. All the while shots rang out around her with some weapon at the front of the train replying fast and loud. Rifles cracked, and someone screamed. The loud weapon went silent.

Astrid rolled back into a prone position and saw with a shock that her previous target was back up. He and another man had advanced. She took aim, fired, and missed. This time she didn't worry about staying down. Astrid came to one knee and loaded the rifle in half the time it had taken her before.

Neustatter rolled back out from under the engine. He had acquired a long arm and shot her target. Astrid winced at the shotgun's blast. Astrid took aim at the other attacker, and this time she didn't miss.

Someone shouted, "They're falling back!"

[image: 22 pistol]Astrid dropped the rifle in favor of her .22 pistol and dashed forward, dropping to the ground beside Neustatter.

"Get the train moving!" Neustatter shouted.

"Can't! Gotta move that log first!" the engineeer shouted back.

"There are four of them behind it!"

Neustatter reared up, fired, and hit the ground. He drew three shots, none of which came close. Neustatter surged back to his feet. "Charge!"

Four of them ran forward—Neustatter and Astrid from the left side of the train, and Phillip and one of the other passengers from the right side.

"Hold them! Fire! Fire!" one of the men behind the log shouted.

Rifles crashed, and he slumped against the log. The remaining ambushers broke and ran.

Half a dozen horsemen burst over the hill. They angled toward the fleeing men. The cavalry charge seemed more than a bit haphazard to Astrid, even though she had nothing but a couple of up-time movies to compare it to. But one horseman—presumably the leader—quickly outdistanced the rest. While the other horsemen were struggling with their rifles, he cut down one man with his sword as he galloped past. A quick adjustment and another went down. The last man ran for the river. The horseman knocked him senseless with the flat of his blade.

Neustatter stopped at the tree. "Halt! Grab their weapons!" As soon as they had tossed the weapons aside, Neustatter began checking the casualties. "Medic!"

"Neustatter!" Astrid said urgently. "Lukas is hit! Wolfram is with him!"

"The guard riding shotgun in the engine is hit, too," Neustatter said. He looked up from where he knelt next to a casualty. "This one is alive. So is that one over there."

"This one is dead," the fourth member of their party stated.

Neustatter looked over. "Ritter . . . ?"

"Johann Andreas of Stassfurt."

"Edgar Neustatter. Grantville. Danke."

"What did these men want?"

"I do not know. They had two men in the rear car and shot one of my men. We are about to find out." Neustatter pointed. Several of the cavalrymen were riding in their direction.

"Neustatter, they are wearing halstücher over their faces," Astrid pointed out.

"Everyone casually get on the other side of the tree with a rifle," Neustatter said. "Do not point them at the horsemen."

At a gesture from the leader, the horsemen reined in a short distance away. He and one other man dismounted and approached. While his men wore kerchiefs over their noses and mouths, the leader wore a complete hood with holes for just his eyes.

"Ritter Johann," Neustatter said.

The two of them started forward. Astrid watched carefully as they met. She saw their body language relax, and then Neustatter and the cavalry leader shook hands. They talked briefly and then the leader waved the rest of the cavalry toward the tree.

"Dismount. We need to move this tree. Look, they did not even cut it all the way through."

Neustatter grabbed the ax the ambushers had used and severed the tree from its stump with a few blows. Everyone pitched in and hauled the fallen tree out of the way. Then the masked man gave orders.

"Neustatter, take the train and the wounded to Halle. Do not stop in Weissenfels or Merseburg. These men are retainers to Saxon adel loyal to Duke John George. I do not believe the duke ordered them to attack the train, but you will find no help in those towns. Take the survivors with you as USE prisoners."

"And you?"

"I need to disappear. Tell the USE to remember when the war comes that there are those who are loyal to the USE and those who are loyal to John George on both sides of the border."

Neustatter nodded. "I will pass that on."

"Oberst von Hessler's Saale levies will have heard the gunfire and be here soon. He is no one to take lightly." He handed Neustatter a handkerchief. At his signal the cavalry mounted up and rode off.

"Phillip, have the engineer bring the train up here. We will load the wounded and dead."

Ritter Johann looked at Neustatter. "Herr Neustatter, who was that?"

Neustatter held up the handkerchief. It had two holes in it like the man's hood. "That was the Saxon Ghost. You have heard the stories, ja?" He gave him a crooked smile. "Astrid, get the women and children in the first car. We'll put the wounded in the second."

As the train coasted to a stop where the log had been, a couple of the craftsmen hurried down the stairs. Astrid pointed at a wounded man. "Help me with this one." She was not at all eager to see his injuries up close, but it wasn't nearly as bad as she'd feared. He had taken one bullet high in the shoulder. One of the craftsmen helped her move him aboard the train while the other teamed up with Wilhelm Reuber to move another casualty. Reuber was pale but doing what he could to help out. Wolfram already had the railroad's own guard aboard and was working on him. Astrid spotted Franz and Josef glued to the windows.

"Boys! Come here. I have something for you to do." Two heads turned toward her. She pulled a bullet from the small cartridge box on her gunbelt. "Go back along the track and pick up all of these." They raced down the stairs. She was glad to have pointed them away from the carnage.

Just a few minutes later, Neustatter grabbed the conductor. "Do we have everyone?"

"Yes. One of yours, our guard, two passengers, and three bandits wounded. Six dead bandits in the first boxcar."

"Excellent." Neustatter looked around. "Phillip, take the shotgun and one of their rifles and ride in the engine. If you see anybody blocking the track, just open fire." He handed another of the attackers' rifles to the conductor. "Here, take this. And the cartridge box. Astrid, stay with our clients in the first car. Two rifles, then your .22." Finally he pointed at the conductor. "Let's go."

As the train gathered speed, Astrid glanced back toward the second car. She hoped Lukas and the guard would be okay. Then as the tension wore off some, a whimsical thought struck her. How was she going to tell her boyfriend on the Grantville Police forensics team that she had just sanitized a crime scene?

Franz tugged at her sleeve. "Are they going to be all right?"

"I do not know," she told him. "But Wolfram is our medic, and he is an EMT."

A few minutes later, the conductor warned her the train was approaching Weissenfels. Astrid opened the back door of the first passenger car and gingerly crossed to the second car. She knew they weren't going as fast as the trains in any of the up-time Westerns, but moving between cars was still unnerving.

Neustatter looked up as soon as she opened the door.

"The conductor says we are almost to Weissenfels."

"Understood."

Wolfram was treating the guard. Neustatter put a hand on his shoulder. "Wolfram, if you hear shots, I need you firing back."

"I will," Wolfram assured him.

"Astrid, you've got the forward stairs on the station side. Put Ritter Johann and his servant on the rear stairs. I've got forward here, and the metalworkers have the rear. Don't start the war early, but if there's any trouble . . ."

"Understood."

"And have someone watch the other side, too."

Astrid took her position just as the town of Weissenfels came into sight.

"Saxon troops!" There were a couple of dozen of them waiting on the platform.

The train blew right by the platform. It was hard to get a good look but Astrid thought she saw some confused faces. More importantly, no one fired.

"Coming up on Merseburg!" the conductor warned about half an hour later.

The Merseburg platform had some people, but no soldiers. The train rolled on by. After twenty minutes by the conductor's watch, Astrid went back to confer with Neustatter.

"He says we are ahead of schedule," she concluded.

"Gut. I want Lukas, the guard, and the three surviving attackers carried off the train by two men each. Then the rest of the passengers. You and Phillip have security. I'll get Sergeant Hudson or Sergeant Allen and get some medics on their way."

The engineer kept the speed up almost all the way to the station. Then he threw on the brakes and sent sparks flying.

Neustatter and Astrid jumped down from the stairs as soon as the train stopped moving. Astrid took a knee and held a rifle at the ready. Phillip piled out of the pickup engine's passenger door and did the same. Neustatter was halfway to the station office when the door burst open and Sergeant Eric Hudson ran out.

"Neustatter! What's going on?" he demanded. "This train must have done thirty all the way from Naumburg! If I hadn't pulled the local when we started getting incoherent messages from Weissenfels—"

"We were ambushed," Neustatter cut in. "Saxon retainers, not army. Look, we've got wounded. We need army medics and a guard detail."

"Come with me!"

The next two hours passed in a blur of getting the wounded to USE Military Medical Service medics, explaining what happened to Sergeant Hudson and the rest of the railroad people, and settling the Schrödingers in at an inn when it became apparent that the train wouldn't be going any farther that day. It was another hour after that before Neustatter caught up with them. He had two Army officers with him.

Neustatter was still battle-minded, Astrid noted. She felt exhausted, and from something in Phillip's stance she thought he felt about the same.

"Lukas is still in surgery," Neustatter stated. "Wolfram is assisting. The guard died. The MMS medics said Wolfram did really well to keep him alive all the way to Merseburg."

"How is . . . how is Wolfram?" Astrid asked.

"He is working really hard to save Lukas. Astrid, can you guard our clients on your own for a while? I need someone to be there with Lukas and Wolfram. That's you, Phillip. The Army is guarding the train and the cargo tonight. I need to make some arrangements."

Astrid nodded. She really was exhausted, but she could not fault Neustatter's assignments. There was a lot to do, and she and Phillip were the only two who were interchangeable.

"I am senior, so I guard our clients," she said.

Neustatter nodded his approval. "Now, how would Georg Meisner handle the investigation?" he asked.

Astrid smiled. "Georg would handle ballistics and bloodstains but I had the boys collect the brass, so that will not work. So he would say that police officers should take statements from witnesses."

"That was a good idea," Neustatter told her. "It was more important that any Saxons not be able to read the scene. We do not have any polizei aside from Halle's town watch, so these officers will take our statements. Captain Rudolf Keller and First Lieutenant Moritz Felder of the Red Lion Regiment. Astrid Schäubin and Phillip Pfeffer of NESS." Neustatter grinned. "Rudi was a sergeant back when he captured the rest of us at Alte Veste."

Astrid blinked.

"Ja, sure," Captain Keller said. "I do brag about it now and then when I see your name in the newspapers but I remember that you all calmly laid down your weapons after fragging your captain and sergeant."

"Ja," Neustatter acknowledged. "We were done with the war. So when I saw the opportunity, I took it."

"I expect you made some observations under pressure today, too. So tell Lieutenant Felder about the ambush and the Saxon Ghost," Keller directed. "He's the adjutant in charge of the investigation. I'm just in charge of the company that will be leading the attack if we have to go after the Saxons."




Saturday, May 12, 1635

After they gave their statements, Astrid was left alone guarding their clients. She was fighting to stay awake by the time Neustatter finally returned.

"Miss Schäubin." Neustatter's voice was still crisp. Didn't the man ever get tired?

"Neustatter."

He tugged his notebook from a coat pocket. He might actually be tired if he is not relying on his memory, Astrid realized.

"Lukas is out of surgery. He is hurt badly but the medics think his chances are better than even if there is no infection. The two civilians are fine. I sent Wolfram to bed. Have the Schrödingers said anything about their plans?"

"They want to go on to Magdeburg as soon as possible and get away from here," Astrid told him.

"What I figured. Sergeant Hudson let me telegraph Grantville. A replacement express is leaving Saalfeld at dawn, and Ditmar's team will be on it, along with some Mounted Constabulary and SoTF National Guard. When it gets here, all the passengers from today are going aboard, and it'll pick up the two box cars. You and I and Phillip and a couple of men from Ditmar's team will go with the Schrödingers to Magdeburg. Ditmar will be in charge here. If the medics want Lukas moved to a regular hospital, Ditmar will do that. We will check in with him on the way back to Grantville and take Lukas back with us if that is advisable."

"Understood."

"Excellent. Why don't you get some sleep? I will wake you to go relieve Phillip in a few hours."

"Dank."

****

Neustatter woke Astrid before dawn. She sighed, sat up, and reached for her boots and gunbelt.

"Where's your pistol?" Neustatter asked.

Astrid pulled it out from under her pillow.

"Ha! I like it."

"Anything I should know, Neustatter?" she asked.

"Nein, nothing new. Take Phillip's spot and send him to bed."

Astrid made her way to the makeshift infirmary and found Phillip and a squad of soldiers outside.

"Astrid!"

"Morgen. How is Lukas?"

"About the same. He is asleep. So is Wolfram. One of the Military Medical Service medics is watching Lukas. And this is Fourth Squad of Bad Company of the Red Lion Regiment. Sergeant Johann Tanner here is in charge."

"Sergeant Tanner. I'm Astrid Schäubin from NESS."

"Pleased to meet you. You are welcome to stand guard here, but we have been on only a couple of hours."

"Dank," Astrid said. "But Lukas is one of our men. One of us needs to be on guard. Phillip, you have been up all night. Go back to the inn and get some sleep."

****

The replacement train rumbled into the station in the early afternoon. Astrid was still outside the infirmary when Ditmar and Stefan came running up.

"Astrid! How is Lukas?"

"He is still unconscious. You got through okay?"

"No problem at all. The Saxons were gone—almost as if they had been waiting for your train in particular."

They wanted to see Lukas for themselves, of course. Wolfram shooed them out and then came outside himself.

"I am glad to see you two. Lukas is doing about as well as can be expected. . . ."

****

An hour later, Astrid found herself on the replacement train. She was seated next to Hans while Rickart and a USE soldier watched the whole car from the back corners. Other USE soldiers were near each door, and every one of them had his rifle ready. Neustatter was in the first car talking to the sergeant in charge. They reached Magdeburg by nightfall with no further incidents.




Saturday, May 19, 1635

Magdeburg was bigger and busier than last year. But Astrid was too concerned about Lukas to enjoy the capital. Even so, she could easily sense the tension in the air as she accompanied the Schrödingers seeing the sights, meeting with other master woodworkers, and visiting the markets. Neustatter stayed in touch with Ditmar via daily radio telegrams.




Saturday, May 26, 1635

Finally, early Saturday morning they boarded the train for Grantville. Instead of a separate engine, this one had a railbus up front pulling two passenger cars.

"Can we ride in the bus?" Franz asked.

"Ja, the bus!" Josef agreed.

Herr Schrödinger glanced at Neustatter.

"Okay, boys, but if the train gets ambushed, I want you on the floor," Neustatter said. "Phillip, you take the middle car."

The Schrödingers settled into seats toward the back of the bus, and Astrid, Hans, and Rickart easily found seats around them.

"Nobody is sharing our seats," Astrid observed.

"No one needs to. The train is only half full," Hans pointed out.

"That makes no sense. The bandits are either dead or wounded and captured."

Meanwhile, Neustatter had located the sergeant of the squad of SoTF National Guard soldiers on the train. Like the sergeant on the replacement northbound, Sergeant Roder was only too happy to have five more armed and experienced people on board.

As the train rolled south, Astrid worried about Lukas. Neustatter had relayed near-daily updates from Ditmar and Wolfram, all of which suggested Lukas was doing about as well as could be expected. But with a gunshot wound to the torso, that really could not be very good.

****

"Halle Station! Fifteen minutes! Railbus passengers please use the front door! Loading wounded at the rear door!"

Astrid stayed with the Schrödingers as Neustatter, Richart, and a couple of soldiers helped maneuver Lukas' stretcher aboard. They wedged it into a seat, stretching across the aisle. Once Wolfram had pronounced him safely in place, Neustatter and Sergeant Roder had a quick conference on the platform with Sergeant Eric Hudson.

"How's Lukas?" Astrid demanded as soon as Neustatter returned.

"Complaining. Mostly for form's sake, I think. Go see him."

Astrid made her way back to Lukas as the train pulled away from the platform. He looked pale and sunken and had a tube in his arm with a bag of something hanging from the overhead luggage rack.

"Lukas?" she managed.

His eyes opened. "'Tag, mädchen."

Astrid forced herself to voice optimism that she did not feel. "You will be okay, Lukas. We are going back to Grantville now."

"Talk to you and Otto later. Too tired now." He closed his eyes.

Astrid frowned. Otto was not on this mission; he was with her brother Hjalmar in Grantville.

"He said that before, about talking to you and Otto," Wolfram supplied. "I think because you two were the ones who wanted to go to the other churches."

"Oh." Now Astrid was really scared. If Lukas wanted spiritual counsel . . . "How is he?"

"Not bad, for someone who has been shot. It will take him a few months to recover. He goes straight to the hospital in Grantville. As long as we can avoid infection . . ."

Astrid nodded. "You saved his life."

"The MMS medics saved his life," Wolfram said.

"But you got him there."

Wolfram nodded.

Astrid took a minute to compose herself before she returned to her seat to tell the Schrödingers that Lukas was going to be fine.

In less than an hour, Sergeant Roder made his way back to Neustatter. "If you would send your men to positions, Neustatter? We are starting the Saxon Run."

"The Saxon Run, eh? NESS, battle stations," Neustatter ordered.

Astrid quickly found out why Roder had been so delighted to have two teams from NESS aboard—he now had enough men to cover every door and put a man in the railbus' roof hatch. She dropped to her hands and knees and crawled under Lukas's stretcher to reach her place at the rear of the railbus.

"Schkopau!" the conductor called as the train slowed. "Five minutes!"

Sergeant Roder swore. "Neustatter! Soldiers on the platform! Tell the other cars but hold your fire!"

Neustatter threw the back door open and crossed to the first passenger car. He reentered the railbus just as soldiers were trying to push aboard.

Wolfram poke-checked the first one in the sternum with his rifle barrel. The soldier landed on his butt on the platform. The next soldier grappled with him while the third tried to force his way past them. Neustatter kicked him in the face, tumbling him back down the railbus' three steps.

The fourth one was finely dressed, obviously adel. He bellowed, "I seize this train in the name of Duke John George!"

And then the man behind him tackled him. "Halt! Stopp! Levies, stand down!"

Some of the men immediately drew back. A couple of them actually dragged others clear. Wolfram tossed his opponent off the train, and it was suddenly still. The adel who had been tackled stumbled to his feet and staggered around to face the man who had struck him.

"What do you think you are doing, von Hessler? I will—"

"Saving your life," the other man snapped. He pointed at Astrid. "She had a rifle three feet from your head."

Astrid was leaning over the back seat, rifle aimed. "Still do."

The adel turned red. "I will have—"

"You will do nothing. My orders were to greet the train, not seize it." He stepped forward. "Who is in charge of the train?" he called.

"I am!" the conductor shouted back.

"My apologies. Of course you are in charge. Oberst Hans Heinrich von Hessler, commanding the Saale Levies. Perhaps I should come aboard and meet your military escort? Jürgen?"

Von Hessler boarded the train, accompanied by only one of his soldiers. Sergeant Roder and Neustatter met him at the top of the stairs. Roder saluted. Astrid watched von Hessler return the salute with no hesitation.

"Oberst Hans Heinrich von Hessler of the Saale Levies."

"Sergeant Ernst Roder, SoTF National Guard."

"Edgar Neustatter, Neusttatter's European Security Services."

"Meine Herren, this is a delicate situation. I have orders from His Serene Grace Duke John George of Saxony to prevent any soldier from the USE or its provinces from setting foot in Saxony west of the Saale. I also have orders from the State of Thurinigia-Franconia to keep the railroad line open and in service."

"Following both sets of orders would be a fine trick," Neustatter said.

"Nevertheless, I propose to thread the needle. Now, Sergeant, I see you and your men are wearing the military police armbands."

"Ja, Herr Oberst."

"Then since you are not the infantry and not the cavalry, clearly Saxony west of the Saale is not being invaded today. And you, Herr Neustatter . . . I believe one of your men was injured in the attack on a train last week."

"He is right over there. We are taking him to the hospital in Grantville."

"Ezcellent. You have my sincere apologies for not having my levies in place to defeat that attack. But I understand the nefarious condottiere who calls himself the Saxon Ghost came to your assistance?"

"Ja."

Astrid was momentarily afraid that von Hessler had caught the Saxon Ghost.

"The insolent pup actually exchanged shots with my fort. He was gone before my men and I could reach the scene but we tracked him across the fields and nearly had him near Freyburg."

"I was told you were no one to take lightly," Neustatter said.

Astrid saw von Hessler hesitate for a fraction of a second. She realized why just as he smoothly said, "We will get him in time. But that is for another day. You are escorting a wounded man . . ."

"And a client."

"Gut, gut. Then by no means are you invading Saxony. Meine Herren, I have considerable experience working with military police in a liaison role, so since what we have here are liaisons and private citizens, I propose that a squad of my men protect this train. We will, of course, include anyone on board who is armed in a common defense plan."

"And the rest of your men and the very upset adel?" Neustatter asked.

"Regretfully I had no choice but to restrain Herr von Trotha when his enthusiasm carried him right into the young lady's sights." Von Hessler nodded in Astrid's direction. "I do appreciate an adel assisting me, but I am afraid that I will have to charge Herr von Trotha and his retainers with holding Schkopau Castle against possible attack while my men and I escort this train."

"Your men would be the ones with green straps?"

Astrid looked out the window to see what Neustatter meant. The soldiers who had tried to board the train were wearing an adel's livery. But the others wore civilian clothes with nothing in common except strips of green cloth around their right shoulders.

"Ja. My levies do not have uniforms. That is how we identity each other."

"I believe that would be acceptable," Sergeant Roder said. Astrid thought he did an admirable job of keeping a straight face and a level voice.

Von Hessler stepped off the train. "Levies, board the train! Herr von Trotha, I will run this train out of Saxon territory. I charge you to hold your castle at Schkopau against any attack until my return."

Von Trotha started to say something, but all Astrid heard was von Hessler talking over the top of him. "Nein, Hochwohlgeboren, you have already stopped the train. I must ask you to hold your castle on the northern border. Thank you for your assistance. I will commend you in my dispatch to His Serene Grace."

Von Hessler leaped aboard the train as it started to pull away from the platform.

Sergeant Roder and von Hessler's Sergeant Jürgen put their heads together. Neustatter caught Ditmar's eye and waved him in that direction.

"I am impressed," Neustatter told von Hessler. "One might think you are actually commending von Trotha."

"Oh, I intend to," von Hessler assured him. "Just as I intend for him to hold Schkopau Castle against any attack. Wolf Friedrich von Trotha's brother Georg is my very capable executive officer, and he is married to my sister."

"Family," Neustatter said.

"Family," von Hessler agreed. "Sometimes family needs guidance. My brother, for instance, is a battalion commander in Torstensson's army not far north of here."

"Is he?" Neustatter's tone conveyed nothing but idle curiosity, but Astrid was sure he was thinking the same thing she was. No one to take lightly, indeed.

****

"Soldiers on the platform!" one of Sergeant Roder's men called as the train approached Merseburg.

"Those men are from our Merseburg Company," Jürgen stated. He was first off the train, and the soldiers were at attention by the time von Hessler disembarked. Five minutes later, the train was rolling again.

More of von Hessler's men were waiting on the platform in Weissenfels, where the train picked up a few passengers.

"We will be coming to Eulau in a few minutes," von Hessler stated. "There will be no ambush this time."

"You sound confident."

Von Hessler pointed out the window. "Those are my men on the ridge."

Astrid saw them—several men on horseback. There was something odd about them. Neustatter squeezed her arm before she could say anything.

"Mounted infantry?" her boss asked.

"Ja."

[image: Saxon flag]A few minutes later the train rumbled by the army camp north of Naumburg. Astrid noted freshly-turned earth where von Hessler's men were improving the defenses. The black-over-yellow Saxon flag with a coat of arms in the center was flying from one barracks and the Thuringian-Franconian flag from another.

"If you do not mind me asking, how are you managing to fly two flags?" Neustatter asked.

[image: SoTF flag]"I am flying the Saxon flag," von Hessler answered. "Captain Cotta's SoTF military police liaison teams live in the other barracks. So long as there is no USE flag . . ."

The train pulled into a busy Naumburg Station just over a mile from the fort. The market was crowded, and there was a long line at the village of Kleinjena's food cart. Some of the passengers who had embarked in Weissenfels got right in line. Von Hessler's unit was patrolling the station—Astrid could see pairs of men with green straps around their shoulders moving in patterns.

"My men and I disembark here," von Hessler said. "May I trouble you for the bandits' rifles? I believe they match inventory stolen from one of my camps last year. I recognized a couple of bandits by their description. I know which adel they served."

"Of course." Neustatter and his men handed over the weapons.

"I wish your wounded man the best. Sergeant Roder, Neustatter, perhaps we will work together again sometime."

"Dank, Oberst."

The train got underway again right on schedule. They crossed into the State of Thuringia-Franconia proper near Camburg, and the trip from there to Grantville Central was uneventful. A pick-up truck was waiting for Sergeant Roder and his men.

"Neustatter!" Roder called. "Load your man aboard! We will take you to Leahy."

Neustatter, Astrid, and Wolfram crammed into the back of the pickup with Roder and two of his men. The others followed on foot.




Monday, May 21, 1635

They lost most of Monday to debriefings.

The man who had identified himself as Leutnant Schmidt finally asked, "What can you tell me about Oberst von Hessler?"

"Well, now." Neustatter fiddled with his notebook, obviously organizing his thoughts. "He is the sort of man who knows his brother will not go anywhere near Schkopau."

"That is cryptic, Neustatter."

"But accurate."

Finally, though, Schmidt said, "Dank. Your information will be most useful. The railroad situation is going to be fairly awkward for a few months."

"Seeing as how we are about to invade Saxony and Brandenburg," Neustatter supplied.

Schmidt winced. "The trains clearly need to be guarded, and we cannot use USE or SoTF troops without putting Oberst von Hessler in an even more awkward situation. We already have a number of MPs working with him but not enough for every train. So, Neustatter, how would you like a regular assignment guarding trains? I am approaching all seven mercenary companies in the Grantville area. Whoever is interested goes in a rotation. You might get one train every week or two. One military police NCO per train as a liaison—or a Mounted Constable if I can get one."

"Put us in," Neustatter stated. "How many men per train?"

"Eight to ten."

"We can do that. Astrid, start working up a schedule with Hjalmar and Ditmar's teams on the first train."

Astrid nodded. Apparently NESS's railroad missions were not over.




Thursday, July 19, 1635

Although she had the day off before the mission tomorrow, Astrid stopped by NESS in the afternoon and set a bundle down on her desk. Neustatter, Hjalmar, and Ditmar were seated in the back near the Franklin stove, although it was finally warm enough that the fire wasn't lit.

She tossed her brother a newspaper. "Newspapers for you. A book from the Bibelgesellschaft for Lukas. Hopefully it will answer some of the his questions about how God uses events in a person's life." She handed that one to Neustatter and put a second book aside.

"Is that one about dealing with stress?" Neustatter asked.

"Ja." Once they had returned to Grantville, she had had some nightmares. Krystalnacht hadn't helped.

"Are you ready for the Saxon Run tomorrow?"

"Ja." This would be her fourth Saxon Run since the bandits attacked the train.

"Do not stay out too late. You will be in command of the third car."

"Are you and Georg going to the range today?" Ditmar asked.

Hjalmar glared at his cousin.

"It is okay, Hjalmar. I can shoot targets all day long," Astrid stated. "Paper or otherwise. But I do not want black powder in my hair."

"You got your hair cut," her brother observed. "You look like an up-timer."

"That is the idea," Astrid agreed. Her hair was in open curls, almost waves, that hung forward over both shoulders. "Besides, I like it."

Neustatter handed her a package. "This came for you."

Astrid opened the accompanying note.




Fräulein Schäubin,

I and everyone else on the train that day are in your debt. This time Nancy is following in your footsteps. I finished the other one I was writing, too. Enjoy the books.

Your servant,

Wilhelm Reuber




Astrid unwrapped the package and held up more books. "The Mystery of the Train Robbery. A Nancy Drew mystery. And Guardians of Germany: The Saxon Ghost."

Neustatter laughed.

"Why are there two of that one?" Hjalmar asked.

"Wilhelm probably expects us to find the Saxon Ghost and give him his own copy."

****

















Family Values

Written by Kerryn Offord
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Schwerin, September 1635

"Father, someone is building something on our land beside the Schwerin See," Mathias von Hagen shouted as he barged into the family home.

Jasper von Hagen looked up from the mug of ale he was drinking. "Say that again!"

"There are building crews on our land on the shore of the Schwerin See."

[image: Schwerin Sea]Jasper launched himself to his feet, careless of the ale that spilled over his clothes and the floor as he did so. "Impossible! We'll see about this." He slammed his mug down onto a nearby flat surface and headed for the coat rack by the door where he put on outdoor boots and headed out the door. He paused halfway through the door and called over his shoulder. "Are you coming?"

"Of course," Mathias said as he hurried to catch up with his father.

****

"What are you doing on my land?" Jasper demanded of the first man he came across at the construction site.

The man, a craft journeyman of some description, pointed Jasper and Mathias toward a tent.

They stalked over to the tent. "What are you doing on my land?" Jasper demanded as he pulled aside the tent flap.

"Your land?" a familiar voice asked from within the tent. "We have permission to build a brickworks here, and to dig for clay and peat."

The voice belonged to Markus Lehmann, a man Jasper had previously met over the body of his brother. "Permission? From whom?" he demanded.

"From the agent for the legal owner."

Jasper straightened up to his full five foot eight and glared at the intruder. "I am the legal owner."

Markus smiled. "No you're not."

"I am too!" Jasper said.

Mathias stepped in bringing the childish game of claim and counterclaim to a quick end. "If father isn't the owner, then who is?" he asked.

Markus stepped back from his in-your-face position in front of Jasper and raised his brows, suggesting surprise that Mathias didn't grasp the obvious. "Who else but your uncle's heir, Michael von Hagen!"

That came as a surprise to Jasper. By now the boy should be dead and buried. "The boy is dead!" he said.

"Why would you think that?" Markus asked, all wide-eyed and innocent.

"Sophia and Michael haven't been seen since Johann was murdered and the house burnt down. After so long we assumed . . ."

Markus nodded. "Naturally you assumed they too were dead. Did you search for them?"

Of course they'd searched for the silly woman and her son, Jasper thought. The whole reason for the attack on the house had been to see them dead so he could inherit his brother's property and reap his share of the millions the new brickworks would earn. "We only have your word that Michael is still alive," he said to Markus.

"Actually," Markus said with a broad smile on his face. "I was able to provide Herr Slüter with sufficient evidence for him to approve the contract we entered into with Frau Bacmeister in Magdeburg."

Jasper understood why Markus' smile was so smug. David Slüter was the most pedantic and finicky lawyer it had ever been his misfortune to come across. If he was satisfied that Michael von Hagen was alive and living in Magdeburg with his mother, then it had to be true. That left Jasper with no choice but to rein in his son and leave. "Good day, Herr Lehmann. Come, Mathias!"

Once they were out of sight Jasper swung at Mathias, knocking him to the ground. "You useless idiot, can't you do anything right? I give you a simple task and you fail me."

Mathias crawled on his back as he tried to get away from his father's anger. "I sent three men after them. I thought they would have had no trouble killing the boy."

"And what did these men report when they got back?"

Mathias swallowed. "They haven't reported back yet."

Jasper advanced until he was standing over his son. "You mean you haven't heard from them?"

"Not yet."

Jasper lashed out with a boot. "Well, I hope you're happy. Because of your incompetence that cripple is going to get the fortune that should have been mine."

Mathias rolled with the kick and sat up. "But the boy can still die. Lots of children die young."

Jasper stopped mid-advance. He'd been intending to kick Mathias again, but what his son had said made sense. The money from the brickworks would be paid to whoever owned the land, and he was Michael's heir. He reached down a hand and pulled Mathias to his feet. "A lot of children die young. We will just have to help Michael along. Come, we need to make plans."

****

Hans Becker had been following the father and son von Hagen since they left the brickworks construction site. Something about their attitude when they arrived at the construction site had piqued his curiosity. He'd become more interested when he'd seen the anger in Jasper von Hagen's eyes when Markus told him Michael von Hagen was alive and well in Magdeburg. What he'd seen and heard just now made the whole business of skulking around behind hedges all worthwhile. He hurried back to the construction site to pass on his discoveries.

****

Markus interrupted Hans' report. "They want to kill a baby, whatever for?"

"Von Hagen senior seemed convinced that Michael is going to get a fortune that should have been his," Hans pointed out. "Where do you suppose this fortune is coming from?" he asked. He was really curious to know, because nothing he'd seen about the proposed income of the brickworks amounted to a fortune.

"I can only imagine it's the money for the ground rent and the digging rights."

The brickworks had a contract to supply the Gustavus Adolphus Canal Company with ten million bricks over the next five years, and the total royalties and ground rent paid to the land owner would amount to about two hundred thirty thousand dollars. "That hardly adds up to a fortune," Hans said.

"You've been around Dylan too long, Hans," Markus said. "Here in Mecklenburg it's a fortune, especially for one such as Jasper von Hagen."

Dylan Pence did tend to talk in terms of millions, so Hans was prepared to concede that his perception of what constituted a fortune might have become a bit skewed. He tried to think of it in terms of someone like Jasper von Hagen, essentially not much more than a tenant farmer, and came up with it being something like forty years net income. Hans knew that he'd be tempted if he received such an offer, so he had no difficulty believing Jasper von Hagen had not only been tempted, but succumbed to the temptation. "We need to warn Dylan," he said. Knowing who would actually carry the warning to Magdeburg, he continued, "I'll need money for horses."

Markus counted out some bills and handed them over. "How long will it take you to get to Magdeburg?"

Hans looked up to judge the time by the position of the sun. He guessed at about eight o'clock, leaving nearly eleven hours until sunset. "It's only a hundred miles. With good horses and good luck, I could be there before noon tomorrow."

Markus shuddered. "Better you than me." He clapped Hans on the shoulder. "God speed!"




Meanwhile, in Magdeburg

At that moment Michael von Hagen was sleeping in his baby carriage while his mother pushed it out of the elevator at Magdeburg Towers, the apartment block where they were currently staying. Accompanying them was Sophia Bacmeister's betrothed—an up-timer by the name of Dylan Pence. They were heading toward the ground floor main entrance when the concierge called out to Dylan.

"Herr Pence! Herr Pence! An urgent message for you," Wilhelm Doehren said as he handed Dylan an envelope.

Dylan sent Sophia an apologetic smile before opening the message and reading it. When he finished he waved it at her. "I'm sorry, but you're going to have to take Michael to the hospital without me!"

"Business?" she asked. It always was business with Dylan. In the few days she'd known him he'd been constantly distracted by people wanting to talk to him about business. Of course, a few of them had wanted to be introduced to her as well, and already Dylan was starting to receive the invitations he'd expected when he contracted to marry her.

"Yes, Helene's in Magdeburg for other meetings and wants an update on a few business matters."

Helene could only be Helene Gundelfinger. Sophia had heard a lot about her from Dylan and her new friends. The woman was one of the country's leading movers and shakers and Dylan was an associate of her company, Gundelfinger and Associates Inc. "When am I going to meet her?" She asked.

"She might have time this evening. I'll ask her around for dinner, so don't make any plans for this evening."

Sophia gulped. It was one thing to talk about meeting Dylan's boss sometime in the future, but tonight . . . "I don't have a thing to wear!" she protested. At least not something likely to give the necessary confidence boost when meeting the woman she'd heard so much about.

"Didn't you and your friends visit Frau Schneider the other day?"

Sophia nodded. She and her new friends had spent several pleasurable hours going over fabrics and patterns with the dressmaker the other day. "But they won't be ready until the end of the week."

Dylan pulled a wad of bank bills out of an inner pocket. "See if you can persuade Frau Schneider to do a rush job," he said as put it into her hand and wrapped her fingers around it.

Sophia clenched her fingers around the wad of bills. "Frau Schneider is an artist, Dylan. She doesn't do rush!"

Dylan shook his head and smiled in a condescending manner that was so typical of a man. He obviously assumed Frau Schneider could be bribed to finish a suitable gown in time for dinner this evening. Mind you, having something to wear was a minor problem compared with the problem she'd just realized she faced. "How am I going to find my way to the hospital?" she demanded.

"You think you need a guide?" Dylan asked.

"Of course I need a guide! I don't want to miss Michael's appointment with the Ponseti nurse because I got lost."

Wilhelm Doehren, like any consientious concierge anywhere, had hung around after handing Dylan the message in case he was needed. "Might I suggest Dorothea, my wife's niece?"

"Another one?" Dylan half-joked.

Wilhelm nodded. "Margaretha has four brothers and between them there are eleven daughters. Dorothea's a fit and healthy young woman. Good with children too. She recently left Kelly Construction, where she was working as a laborer, and is preparing for a bodyguard course at Karickhoff's Gymnasium that starts at the beginning of next month."

Dylan smiled hopefully at Sophia. "There you are, Sophia. I'm sure Dorothea will be perfect. I'll catch you later about the arrangements for this evening."

****

Sophia's eyes followed the rapidly departing back of her betrothed. When he disappeared around a corner she finally unclenched her fist to see how much money he'd given her. Her heart nearly stopped when a quick flip through suggested they were all hundred dollar bills. She could only imagine that her penny-pinching betrothed had accidentally given her the wrong wad of bills.

"Frau Bacmeister," Wilhelm called, attracting her attention.

She hastily thrust the money into the purse she wore hidden under her clothes before turning to see that the concierge had returned with two women. She recognized Margaretha Spiegel, the Magdeburg Towers housekeeper, so the younger woman must be Dorothea.

"Frau Bacmeister. This is my brother Joachim's eldest daughter," Margaretha said, introducing her niece. "Dorothea, say hello to Frau Bacmeister!"

Dorothea curtsied. "Hello, Frau Bacmeister."

Sophia studied the young woman. Well, young was relative. Dorothea was probably about Sophia's age. She was also built like a farm girl, with arms and shoulders built up by a life of tossing hay onto a wagon or haystack hour after hour day after day. Sophia guessed that she was about the same height as Dylan, but broader across the shoulders. "I need to take my son to the hospital and then visit Frau Schneider's shop, but I don't know my way around the city. Can you act as my guide?"

Dorothea nodded.

"Can you leave now?"

Dorothea nodded again. "I just need to get my hat and jacket."

"Be quick!" Sophia instructed.

They watched Dorothea hurry off. "She's a good girl, Frau Bacmeister," Margaretha said. "She's looking for temporary part-time work while she waits for her course to start. She'll be a much more suitable companion than Elisabeth, and she'll only want pocket money in addition to her board."

Elisabeth was the twelve-year-old daughter of Margaretha's brother Ludwig, who had been roped in as Sophia's nursery maid-cum-chaperone. It wasn't a totally satisfactorary arrangement as the girl attended school during the day, but she had provided some sense of propriety when Dylan visited her apartment in the evenings. The older Dorothea could fill the dual roles of nursery maid and chaperone at night, and be available to escort her around Magdeburg during the day.

Sophia had a lot of time for the housekeeper. She had persuaded Dylan to rent a second apartment rather than compromise Sophia's reputation by the simple expedient of raising a brow and informing him that there was an empty bed-sit on the third floor. Anyone who could persuade her penny-pinching betrothed to spend money so easily was someone worth cultivating. If staying in her good graces meant employing this farm girl, then Sophia was willing to try it. Besides, it would only be temporary. "I will see how we get on today," she told Margaretha.

****

Sophia had spent her life in households where the only point of difference between them and the tenants working their land had been the family's noble blood. Her family, and her husband's as well, had been careful to maintain the separation between them and employees, so it was the habits of a lifetime that ensured the journey to the hospital was undertaken in silence with Dorothea pushing Michael's baby carriage and only speaking to give directions.

They were nearing the hospital when Sophia noticed the shabbily dressed woman. She was displaying her baby's bent limbs to the doorman in what looked like an effort to be granted admission. Two weeks ago that woman could have been Sophia, so she angled toward her.

"You don't want to go near her, Frau Bacmeister," Dorothea protested as she hurried to catch up.

Sophia ignored her and walked up to the woman who had been sent on her way by the doorman. "Show me what is wrong with your child!" The woman bowed to Sophia, demonstrating that she recognized superior breeding when faced with it, before lifting her child to reveal two deformed feet.

"I want a doctor to see her, but. . ."

Just like Michael, the baby appeared to suffer from clubfoot, but unlike Michael, both of this baby's feet were deformed. Sophia waved away the explanation. She knew all about wanting to see a doctor but not being able to afford his or her fee. "Follow me!" she instructed as she started toward the entrance.

"They won't let me in . . ."

Sophia turned slightly toward the woman. "You are with me now!"

That shut the woman up and she hurried after Sophia.

Sophia stalked past the doorman, her momentary eye contact daring him to question her right to bring the woman and her child into the hospital after he'd already shown her the door, and walked right up to the reception desk. "This woman's child needs to be examined by Dr Rostow!"

The receptionist, a respectable woman in her early forties raised her brows, looked at the woman and child, and returned to Sophia. "I have seen this woman standing outside the doors all week. If she could afford the doctor she would have come in and made an appointment."

But for the grace of God, and Dylan Pence and his associates—although she wasn't sure she had forgiven his associates for their lack of respect that first time they met—Sophia and Michael would still be in the woman's situation. She was feeling sympathetic toward her, and angry at the jumped-up wife of some lowly merchant who was sitting in front of her. Sophia reached under her jacket for her concealed purse and extracted Dylan's wad of cash. She flashed that in front of the woman. "I will pay for her. See to it that she and her child are examined by the doctor!"

Sophia might only stand a fraction over five feet tall and be of slight build, but she was a noble born and bred and she knew how to project authority. The poor receptionist didn't stand a chance. She simply got to her feet in preperation for doing what she'd been told to do.

"Wait! I am Sophia Bacmeister, and I have an appointment with the Ponseti nurse!"

The receptionist paused long enough to point toward a door before hurrying off.

Sophia turned to Dorothea. "Make sure they are seen by Dr Rostow!" Her orders given, she steered Michael's baby carriage toward the door the receptionist had indicated.

****

Sophia was tearfully holding her crying baby while the Ponseti nurse built up the new plaster cast that would hold Michael's foot in its new position when the door opened to admit Dr Daria Rostow.

"You really shouldn't terrify the receptionist like that, Frau Bacmeister," Daria told Sophia.

"The child needs treatment, and from what you told me when you examined Michael, the sooner it starts the better the outcome."

"That's true, but you do realize someone has to pay for this treatment?"

Sophia nodded. "I will pay for the child's treatment."

"That's very good, Frau Bacmeister, and what are you going to do with the next child that needs treatment?"

Sophia almost said she'd pay, but the way Daria was looking at her held her back. "How common is the problem?" she asked.

"When neither parent has a history of clubfoot, one child in a thousand will be born with some degree of clubfoot. Because you already have a child with clubfoot, any future children you might have has a three in a hundred chance, and Michael's children will have a thirty to forty percent chance of being born with clubfoot."

Sophia looked down at the baby she held. He was miserable from being manhandled by the Ponseti nurse as she manipulated his clubfoot. It was horrible to think that any future child she might have would suffer the same way. On the other hand, at least Michael and any future child she had would receive treatment, and not be a cripple for the rest of their life. "Surely there are alms to pay . . ." She shook her head. She if anybody should know there weren't alms for medical treatments. "Someone should do something!"

"Maybe you could be that someone!" Daria suggested.

Sophia laid her fingers on her chest. "Me? We just decided that I can't afford to help more than one child."

"It doesn't all have to be your money. Talk to Dylan about setting up a charity, with you as the patron. It would be a way you could help him with his business." Daria smiled. "If you like, you and Dylan can come round for dinner tonight and we can discuss it."

"Yes . . ." Sophia started to say, then she remembered Dylan had told her not to make any plans for this evening. She shook her head. "It can't be tonight. Dylan asked me not to make any plans in case his boss wants to meet me."

"Helene's in town?" Daria asked.

"You know Dylan's boss?" Sophia was anxious to learn all she could about the woman before she met her.

Daria nodded. "Maybe Helene will be able to help you. She knows a lot about charities and raising funds for them."

"What can you tell me about Helene?" Sophia pleaded.

"Not now," Daria said waving her hand. "I'm sorry, but I have patients to see, and Maria here needs to meet her new patient. I'll give you a call later."

Suddenly reminded that they weren't alone in the room Sophia glanced at the nurse. Maria was smiling, indicating no doubt that she had heard everything and was looking forward to the prospect of her clinic becoming busier. She turned back to Daria. "How do I go about paying her bill?"

"I'll prepare an invoice now if you like," Daria said as she turned to leave.

Sophia took Michael from Maria and hurried after Daria. In reception she handed Michael over to the waiting Dorothea before stepping up to the cashier. She pulled out her bundle of bills and waited for the cashier to give her the bill. Behind her Michael started crying.

Michael's treatment was being put on Dylan's account, so Sophia only had to pay for the woman she'd offered to help. "What do I do about paying for her future appointments?" she asked Daria.

"I'll schedule her appointment for just after Michael's, so you can pay for them as they come up."

Sophia smiled her acceptance of the arrangement and turned back to see that Dorothea still had Michael in her arms. Her brow furrowed as she prepared to reprimand the girl. "I expected you to put Michael into his baby carriage!"

"I'm sorry, Frau Bacmeister, but he cried when I tried to put him in his carriage. He only settled when I picked him up again."

"Give him to me! Maybe he's not settling because he doesn't know you."

Michael went quietly into Sophia's arms and she was able to put him in his carriage without him crying, but when his mother moved out of his line of sight so Dorothea could push the baby carriage his face started to screw up, a sure-fire indicator that he was about to start crying again. Sophia hastily took over from Dorothea, and so it was her and not the nursery maid who was pushing the baby carriage when they left the hospital.

****

The three men Mathias von Hagen had sent after Sophia Bacmeister and her son had finally caught up with her a few days ago. Heinrich Reiser, the leader of the group, had spotted her pushing a baby carriage while a young man he'd later identified as an up-timer called Dylan Pence walked at her side. He and the Garbe brothers had been tailing her ever since, looking for an opportunity to attack her. However, their contacts in Magdeburg had warned them that up-timers carried concealed pistols capable of over a dozen shots without reloading and they were deadly accurate with them as well. After hearing that, they'd decided not to attempt anything against the mother and child while they were with the man. Unfortunately, except for a single shopping expedition with three women and their maids, she only seemed to leave the building in his company.

[image: Schwerin]Today was their lucky day. The woman had left the fortress that was the Magdeburg Towers apartment complex with her baby and walked along the streets with only a nursemaid for protection. They'd followed them to the hospital and waited with growing impatience for them to emerge. Finally they emerged, with the woman pushing the baby carriage while the maid walked at her side.

Heinrich, Karl, and Franz took up the chase immediately. There were enough people on the streets for them to be undetected as they followed.

"What are we going to do?" Karl Garbe asked. "There are too many people around."

Heinrich had been thinking exactly the same thing. Back in his normal stomping grounds of Wismar and Schwerin it would have been easy to arrange an accident, but there were just too many people in Magdeburg.

There was a loud crash, followed by yelling and screaming. It drew the attention of not just the three men, but a whole lot of others. A young man had managed to clip a porter with his two-horse sporting carriage, knocking the man off his feet and sent the pots and pans he'd been carrying flying. The young man was struggling to control his horses as a crowd gathered. That gave Franz an idea.

"Heinrich, if I had that carriage, I could use it to run down the woman."

Heinrich's eyes lit up. The three of them usually worked on the trade route connecting the Elbe with Wismar and Franz had experience with wagons. "Not the woman, the boy. It is he who is important. Now, how can we steal that carriage?" The three turned their attention back to the young man and his carriage. Someone had taken control of the heads of the horses while the young man was pulled from the wagon. It looked like there was going to be some street justice metered out. Heinrich smiled. "Franz, you get aboard and take the reins. Karl and I will take over from the man holding the horses' heads. We'll get you free of the crowd and you can go after the woman. They should be heading back to the Magdeburg Towers. Do you remember the way?"

"Yes," Franz said.

"Then let's get moving!" Heinrich said.

Minutes later Franz was driving the carriage in pursuit of Sophia. The young man was the only person who really noticed his carriage being taken away, but he had more pressing issues to worry about.

****

Unbeknown to Heinrich and his colleagues, Michael had succumbed to tears again. Sophia had been sympathetic to his plight and had lifted him out of the baby carriage to calm him. That had worked, but they were still a long way from Frau Schneider's. It would have been too far for Sophia to carry the growing baby—who seemed to put on more weight every time she lifted him—so she had delegated the task of carrying Michael to the bigger and stronger Dorothea, while she continued to push the baby carriage.

Franz might have been used to driving wagons, but the light two-horse sporting carriage responded completely differently to the heavy wagons used in the salt trade. It wasn't just the size and weight of the carriage that was causing Franz problems. There was also the matter of the horseflesh pulling it. Salt wagons were drawn by animals chosen for their strength and endurance, while the young man seemed to have chosen his horses for strength and speed. He was barely in control of the carriage when he finally spotted Sophia and the baby carriage some distance ahead. They were walking alongside a deep trench in the road when he caught up with them. The horses were pulling the carriage at terrifying speed and it was all Franz could do to steer them close enough that the carriage collided with the baby carriage.

Sophia was unaware of the approaching vehicle until Dorothea suddenly pulled her back. A moment later it struck Michael's baby carriage, sending it flying into the trench. Sophia stared at the empty space where the baby carriage had been moments before. It took Dorothea's strong grip to bring her out of her shock. The first thing she did was cry.

"Michael is all right," Dorothea said as she offered him to Sophia.

Sophia grabbed Michael, almost waking him as she hauled him out of Dorothea's hands, and crushed his tiny body against her chest. That did wake him, but Sophia wasn't really aware of his whimpering as her eyes fell on the wrecked remains of his baby carriage at the bottom of the trench some twenty feet below her. She hugged her baby tightly, causing him to whimper louder. She heard and enjoyed the sound, because if he hadn't been unable to settle in the carriage, he'd be dead.

Sophia and Dorothea waited while the workmen, who'd survived with barely a scratch because Dorothea had managed to shout out a warning as the baby carriage went flying into the trench, passed it up to the surface. It was a sorry-looking wreck that Dorothea lifted from the hands of a workman on the ladder and placed on its broken wheels on the road.

"What do you want to do with it, Frau Bacmeister?" Dorothea asked.

Sophia shuddered at the sight of the baby carriage. "I don't ever want to see it again. I just want to go home. Grab Michael's things and leave it for whoever wants it!"

Dorothea wrapped the bedding and baby's bag in a blanket and slung the bundle over her shoulder. "Here comes trouble," Dorothea said, looking beyond Sophia.

Sophia looked in the direction Dorothea was looking, but she couldn't see trouble. "What?" she asked, forgetting for the moment that Dorothea was only a servant.

"The man in the blue uniform, they call themselves policemen. They do the same job watchmen do, but they're supposedly better paid and therefore harder to bribe."

The watchman, or as Dorothea called him, the policeman, had the typical officious look on his face that all the watchmen she'd ever come across had. "Let's head for home," she told Dorothea.

"We can't," Dorothea said. "Not yet. There's been an accident, and he'll want to know what happened. We'll have to at least leave our names and addresses."

"Do what you have to do, but I want to go home, now!" Sophia said as she adjusted her hold on Michael.

Dorothea walked over to the policeman and after talking to him for a couple of minutes he came over to talk to Sophia. Not that there was much she could tell him. After a few minutes they were let go and headed for the Magdeburg Towers.

****

Sophia was still badly shaken when Dylan returned home less than an hour later. She had moved Michael's basinett into the lounge where she could constantly reassure herself that he was okay while she waited on the sofa for Dylan to turn up.

Dylan pushed past Dorothea, who'd opened the door. "Are you all right?" he asked as he hurried over to embrace Sophia.

"You've heard what happened?" Sophia said as she threw herself into his arms.

[image: police badge]Dylan gestured with his head toward the uniformed policeman who'd followed him into the apartment. "Officer Bernhardt here was talking to Frau Spiegel when I arrived. He told me what happened. He'd like to ask you some questions."

Sophia pushed at Dylan until she had enough space to look at Officer Bernhardt. "I told the policeman at the scene everything I knew."

Thomas Bernhardt bowed his head to Sophia. "I understand that today's incident was very traumatic, but we've discovered that the carriage that nearly hit you had been stolen only a few minutes previously. That suggests it might not have been an accident."

"Aren't you jumping to conclusions?" Dylan asked. "A two-horse sporting carriage isn't the easiest thing in the world to drive. Even if it was stolen, maybe especially because it was stolen, surely the driver just lost control?"

"People don't steal carriages to joyride here and now, Herr Pence," Thomas told Dylan. "They steal them for a purpose. The carriage was abandoned so soon after the accident that we are left to wonder if maybe that had been the purpose."

"You think someone stole a sporting carriage to run down Sophia?" Dylan shook his head gently. "That's reaching a bit, isn't it?"

"Maybe," Thomas conceded. "But we must explore all the options, and the driver did come very close to hitting Frau Bacmeister."

Sophia swallowed. She didn't like thinking how close to dying she'd been, nor did she like to think about what might have happened if Michael had still been in the baby carriage. "Why would anyone want to kill me?"

"That's what I hope you can tell me," Thomas said. "Do you have any enemies?"

Sophia shook her head. She'd never been important enough to acquire enemies.

"Did your late husband have any enemies?"

"Not really," Sophia said. "Although he was killed back in June when a CoC column attacked our home."

"A lot of scores were settled during Operation Krystalnacht, so that would seem to remove his enemies from the equation," Thomas said. "What about money? Who inherits your property?"

"I don't have any," Sophia admitted. "And if I did, my son would inherit it."

"And who inherits if your son dies?" Thomas asked. "Who inherits his father's estate?"

The policeman's question sent a chill through down Sophia's spine. A pair of arms wraped around her and she snuggled into the warmth and security Dylan's body offered. "My late husband's property would go to his younger brother, Jasper von Hagen."

A smile blossomed across Thomas' face. "Ah ha!"

"Nope! Can't happen," Dylan said, shaking his head. "It would have taken Markus Lehmann over three days to get to Schwerin with the news that Frau Bacmeister and Michael are here in Magdeburg, and he only left four days ago. There just hasn't been enough time for Jasper von Hagen to learn that they were here, make plans, and send someone to Magdeburg."

Thomas released a regretful sigh. "Pity. Well, I'll be off then. If you hear or think of anything that might be relevant, please let me know," he said passing Dylan a business card.

Dylan got up and showed Officer Bernhardt out of the apartment, leaving Sophia feeling abandoned without the warmth of his arms around her. When he closed the door behind the policeman she patted the sofa beside her encouragingly and asked him about his day.

"A lot less exciting than your day," Dylan said as he returned to sit beside her. "Helene's delighted to accept your invitation to dinner," Dylan said. "Did you get something to wear?"

"Noooooo!" Sophia wailed. She'd completely forgotten about Helene Gundelfinger coming to dinner, and it was now too late for Frau Schneider to have any chance of finishing a suitable gown for her to wear that evening.

****

"I did it," Franz said when he joined Heinrich and Karl in their lodgings.

"You're sure?" Heinrich asked.

"I hit the baby carriage hard enough to tear it out of the woman's hands, and I saw it go flying into a deep trench dug in the road."

Heinrich smiled. "That sounds promising, but Herr von Hagen isn't going to pay us unless we can show him proof that the boy is dead."

"What kind of proof do we need?" Karl asked.

"An obituary in a newspaper would do."

"So we wait for the next newspaper to come out. How long will that be?" Karl asked.

"There are at least three daily papers in Magdeburg," Heinrich said. "At least one of them should have something about the accident."

"Daily? What do they fill all the pages with?" Franz asked. Not that he actually read newspapers. He couldn't, at least not very well. But there was always someone in a tavern willing to read out everything in the newspaper for the price of a drink.




The next day

Sophia ventured out of the apartment early the next morning, but only to go across the street to the new Arts Center Café where she met up with three of her new friends. Michael had been sleeping, so she'd left him in the apartment with Dorothea.

"I was horrified to read about your accident in the paper," Veronica Niesing said as Sophia sat down.

"Were you hurt at all?" Anna Schüler asked.

"No, but if my maid hadn't been carrying Michael . . ." Sophia shuddered.

"You've got a maid now?" Veronica asked. "I thought you only had that young girl staying over as a chaperone."

"I needed a guide to get me to the hospital for Michael's appointment with the Ponseti nurse and Elisabeth had already left for school, so Frau Spiegel offered me the services of yet another of her nieces. I've decided to employ her in place of Elisabeth," Sophia explained.

"I thought Dylan was supposed to take you to the hospital?" Anna said.

"That was the plan, but just before we left home a message arrived for Dylan from Frau Gundelfinger, telling him she was in Magdeburg and needed to see him urgently." Sophia might have gilded the lily a little, but as a minor Mecklenburg noble she was no stranger to the concept of reinforcing your status through name dropping, and in the world of her new friends, names didn't come too much bigger than Helene Gundelfinger's.

"Have you met her yet?" Gertraud demanded.

"Unfortunately! She came to dinner last night," Sophia said.

Anna oozed sympathy. "I imagine you were still pretty shaken from the accident."

"That was the least of my worries!" Sophia said with feeling. "I had intended visiting Frau Schneider to see if she could finish something for me to wear, but as you can imagine . . ."

"You didn't want to go out again after the accident. So what did you wear?" Veronica asked, touching on the really important matter. "Don’t say you wore that chartreuse linen dress from Vorkeuffer's?" she asked in a horrified tone.

Sophia grimaced at the memory of meeting Dylan's boss in that dress. Vorkeuffer's sold their own range of ready-to-wear clothes. They were good quality, but high fashion they weren't. The range's greatest virtue was that you could walk out of the shop wearing your new purchase instead of having to wait several days for them to be made up. Unfortunately, colors, styles, and sizes were limited, and finding something you liked that fitted properly was the exception rather than the rule. "It was the only thing I had that was even remotely suitable."

"You poor thing. What did Frau Gundelfinger wear?" Gertraud asked.

Sophia didn't even try to hide the envy she'd felt as she described the tamarisk silk gown that had fitted Helene like a glove. "And her shoes were to die for," she added as an afterthought.

"Did Frau Gundelfinger say anything about your dress?" Veronica asked.

"She was very nice. She pretended not to notice how badly it fitted," Sophia said.

Sophia's friends grimaced. "I bet you'd rather she'd said something," Gertraud said.

Sophia had to nod. At least if Helene had said something she could have explained why she was so badly dressed.

"Did Frau Gundelfinger like you?" Anna asked.

That was a good question, Sophia though. "I think she didn't not like me," she said.

"I suppose that's something," Anna said. "What did you think of her?"

Sophia sighed. How to describe Helene Gundelfinger? She wasn't a small woman, but she didn't physically dominate a room. That was left to her personality. She settled down to answer her friends' questions about Helene as best she could.

****

Heinrich Reiser traced his finger below the words as he slowly read out the story from the newspaper. It wasn't that he was illiterate, having survived four years of school, but the new words and strange font they were printed in were causing him difficulties. "It seems you came close, Franz, but not close enough. The maid was carrying the baby when you struck the baby carriage."

"Damn!" Franz said. "I'm sorry, Heinrich. Maybe we'll have better luck next time."

"There might not be a next time. Apparently the police are investigating the accident," Heinrich said as he continued reading.

"Who're the police?" Karl asked.

The three men exchanged blank looks. "Watchmen who investigate accidents?" Franz suggested.

"Whatever. Anyway, it probably means our chances of getting at the boy are much reduced," Heinrich said.

"So what do we do?" Karl asked.

"Send a message to Herr von Hagen saying we've found the woman and child and then do what everyone else does when they arrive in Magdeburg, look for a job."




Afternoon, Magdeburg

Hans Becker managed to get into Magdeburg just after noon. He'd immediately headed for the Lehmann brothers' office and reported the new intelligence from Schwerin to Peter Lehmann.

Peter tossed one of the Magdeburg daily papers across his desk. "Page two, Column three," he explained.

Hans knew they were in trouble before he'd finished the first sentence. "They're already here!"

"And fortunately failed in their first attempt to kill the child. We need to find Dylan and warn him."

"Where do we start looking?" Hans asked, not altogether happy about traipsing around Magdeburg after his ride.

Peter glanced up at the clock on the wall. "The Stock Exchange. The morning session should just be finishing. If we hurry, we should be able to catch him before he heads off for lunch."

Hans' stomach rumbled at the mention of food.

****

The meeting with Dylan didn't go as Peter and Hans had intended. Instead of discussing how they could protect Sophia and Michael, Dylan had insisted in going to the police. Peter was a lawyer, and as such, didn't trust the city's new law enforcement organization. Hans didn't trust them because he had been in trouble with the watch when he was younger, and too many of the new policemen knew about his past. Dylan however, had insisted. So, much against their own wishes, they followed him to the police station, where after a short discussion with Officer Bernhardt they found themselves talking to his lieutenant.

Lieutenant Fabian Mittendorf listened politely as Dylan explained once more what Hans had overheard. He rested his elbows on his deck and rested his chin on his hands. "This is very interesting," he said, "but what proof do you have?"

"I told you this was a waste of time!" Hans said.

Dylan waved Hans quiet. He knew half of his problem was that he was uncomfortable in the company of law enforcement officers. "We don't have any proof, but your Officer Bernhardt indicated that you thought the accident that destroyed Michael's baby carriage was suspicious. What I've just told you confirms your suspicions. Jasper von Hagen wants his nephew dead so he can inherit his brother's property."

"You might know that, but you can't prove it," the man standing behind Fabian said.

"I'm sorry; I haven't introduced my colleague," Fabian said gesturing to his colleague. This is Christian Marx, from Frankfurt. He's in Magdeburg to learn how we do things."

"Pleased to meet you, Herr Marx," Dylan said offering his hand. "Any relation to the famous Marx brothers?"

"A distant cousin," Christian said. He looked hard at Dylan. "You do mean the Marx Brothers Academy, and not the up-time actors, don't you?"

"Yes. One of their graduates has a martial arts school in Jena," Dylan said.

"Oh! Who? Maybe I know him."

"Wilhelm Kreussler."

"Ah! Yes, I know Wilhelm. Have you taken lessons with him yourself?"

"No, but I know some people who have, and they speak well of him."

"As they should," Christian said. "Back to my point. There is no evidence connecting Herr von Hagen to the possible attempt on Michael von Hagen's life."

"But you're prepared to concede it was an attempt on Michael's life?" Dylan asked.

Christian turned to Fabian, who answered. "There has probably been an attempt on Michael von Hagen's life, and it was possibly made by persons in the employ of Jasper von Hagen. But we don't know who they are, or anything about them."

"So what can we do?" Dylan asked.

"I intend instructing the foot patrols to ask about three men arriving from Schwerin since Frau Bacmeister arrived in Magdeburg. That should find them eventually, but if someone is willing to pay for police time, then I propose that we set a trap and try to catch them in the act."

"Catch them in the act? Isn't that kind of dangerous for Frau Bacmeister and Michael?" Dylan asked. It was potentially dangerous, but the alternative was locking Sophia up in the apartment until the men were caught, which he didn't think she'd like at all.

"Oh, the baby won't be in the baby carriage," Fabian said. "Does Frau Bacmeister leave Magdeburg Towers for any reason?" he asked.

Dylan nodded. "She takes Michael to see the Ponseti nurse once a week, and she's starting adult education classes at Duchess Sofie's next week."

"Ponseti nurse? Duchess Sofie's? What are these?' Christian asked.

Fabian gestured for Dylan to answer. "The Ponseti nurse is a medical nurse trained in something called the Ponseti method that is used to treat clubfoot. Duchess Sofie's is the short form name for the Duchess Elisabeth Sofie Secondary School for Girls. They run adult education classes in addition to their regular classes."

"Secondary schooling for females . . ." Christian shook his head slowly. "No good can come of it."

Fabian inked a dip pen and started making notes. "The visits to the Ponseti nurse might cause a problem. Can you arrange for the nurse to visit Frau Bacmeister at home?" he asked Dylan.

Dylan shrugged. "It'll probably cost an arm and a leg, but it might be possible."

"Good! Good!" Fabian said. "That means the trips to and from Duchess Sofie's are the only times Frau Bacmeister needs to leave Magdeburg Towers . . ."




A few days later

Mathias was less hardened to travel, and in considerably less of a hurry to get to Magdeburg, so he rode into Magdeburg some three days after Hans. His immediate problem was locating his men. And in fact it wasn't until a week later, when a message sent by his father in response to the message sent by Heinrich finally reached him, that he learned where to find them.

"What have you been doing since your attempt to kill the boy failed?" Mathias asked.

"We've found jobs. Franz is driving a wagon while Karl and I work as laborers on the Karickhoff Hotel, which is just over the road from the apartment building where Frau Bacmeister and the boy live," Heinrich said.

"And Frau Bacmeister and her child, what are they doing?"

"She takes him with her when she goes to the Duchess Elisabeth Sofie Secondary School for Girls during the day. They stay near the apartment building the rest of the time," Franz said.

"I thought you said she was taking the boy to the hospital for treatment once a week?" Mathias asked.

"It seems the accident scared them, and now instead of going to the hospital, the nurse comes to Frau Bacmeister," Heinrich said, casting Franz a glare.

"It was most unfortunate that your first attempt on the boy failed," Mathias said.

"I was too busy trying to control the team to notice that the boy was being carried by Frau Bacmeister's maid," Franz said apologetically.

"So how do we get at the boy?" Mathias asked.

"If I had a gun, it would be a simple matter to walk up beside the baby carriage, stick the barrel up against his body and fire," Karl said.

"A nice idea, but how would you get away?" Heinrich asked.

That silenced Karl for barely a moment. "If I had a good rifle I could shoot from a distance and nobody would see me."

Mathias had liked the simplicity of Karl's original suggestion, but he had to agree with Heinrich that he might have difficulty getting away. A rifle though, that could work. "From how far away could you hit the boy?" Mathias asked.

"I've won prizes in the shooting competitions in Wismar," Karl said. "With a bit of practice I should be able to hit something the size of the baby at over two hundred yards."

Mathias looked out the window at the streets below. You'd be lucky to find anywhere in the city that was two hundred yards apart. "Find a suitable site and I'll see about getting a rifle."

"With plenty of ammunition, mind," Karl insisted. "I'm going to need to practice a bit."

"I thought you said you'd won prizes," Mathias said.

"That's right, Herr von Hagen," Karl agreed. "But that was shooting horizontally. I'm thinking that the higher I am, the better my field of fire will be. Also, the higher up I am, the less likely it is that people will see the rifle poking out a window."

"Being high is a good idea, but why do you need to practice?" Mathias asked.

"Shooting down is different, Herr von Hagen. Your point of aim has to be adjusted to ensure you hit."




A week later

Sophia had been less than impressed when she'd been told about the plan for the trap. However, she'd been even less impressed with the alternative—being shut up in her apartment until the problem was resolved. She also didn't approve of the need to leave Michael behind with a nursery maid while she attended school. The only good thing about the planned trap and her enforced isolation was it had given her more time to discuss her proposed charity to help people with clubfoot with the Ponseti nurse.

This Wednesday morning was like the seven previous school day mornings. She collected her school books and writing instruments, said goodbye to Michael, and checked the dummy baby was carefully concealed in Michael's new baby carriage. Then after a last resentful look at Michael in the arms of the nursery maid she indicated to Dorothea that she was ready to leave.

****

They'd watched Frau Bacmeister's movements for a week before determining the best place to shoot from was the still incomplete Karickhoff Hotel located just east of Magdeburg Towers, looking down on the same opera house complex that Sophia could see out of her fifth floor window. It helped that Heinrich and Karl had found work with one of the contractors working on the structure, and they had been able to search for a suitable shooting position while legitimately in the building.

While Heinrich kept an eye out for Frau Bacmeister, Karl pulled the rifle out of its bag and checked the sights and pyrite. He would have preferred one of the new lever action repeating rifles, but there hadn't been funds for one, let alone the ammunition he would need to use to gain proficiency with it. He'd tried a SRG, but the flint didn't always fire the weapon. In the end they'd settled for an old hunting wheel-lock that Mathias von Hagen had managed to acquire. That at least had fired every time during his practice.

[image: munition balls]He tore open a paper cartridge and poured some into the flash pan. Then he poured the rest down the barrel before dropping the paper in to act as wadding. Then he hammered the ball down the rifling. He'd tried minié balls in this rifle, but they hadn't been as accurate as a well-set ball, and it wasn't as if he expected to have time for a second shot, so the increased speed at which a minié ball could be loaded, which he considered to be its only redeeming feature, was irrelevant. With the rifle loaded Karl wound the lock and laid it on the sand-bag rest by the window and sat down with his back against the wall. All he could do now was wait for Frau Bacmeister.

"There goes Herr Pence," Heinrich called ten minutes later.

On Monday and Tuesday Frau Bacmeister had left Magdeburg Towers ten minutes after her betrothed. It was time to get into position. Karl got to his feet and did some stretching exercises to loosen up before taking up his position by the window. They were a bit higher than he'd have preferred, but work crews were busy on the lower floors. To his left he could see the looming mass of Magdeburg Towers, and there was Frau Bacmeister leaving the building with her maid pushing the baby in his new baby carriage beside her. He moved the dog so the pyrite sat on the wheel and took aim.

****

Sophia stepped onto the street and stood waiting for Dorothea to join her with the baby carriage. While she waited she glanced around, trying to identify the plainclothes policemen who were supposed to be watching for the assassins. She'd been horrified when she first learned that they were only going to be able to react after an attack against Michael was initiated, but fortunately, all that lay in the baby carriage was a porcelain-head rag-doll the same size as Michael. The doll wouldn't fool anybody who had a close look at him, but by keeping the hood of the baby carriage up they hoped to stop anyone realizing it was only a doll in the baby carriage.

Suddenly Dorothea was dragging Sophia back through the gate into the Magdeburg Towers private courtyard yelling and pointing toward the Karickhoff Hotel, where a cloud of smoke was visible outside one of the windows. There were more yells and men started running toward the hotel.

****

Lieutenant Fabian Mittendorf and Christian Marx approached the room the shot had been fired from in the company of the site foreman. They were met at the door by two of the plainclothed policemen assigned to guard Sophia Bacmeister.

"What do we have?" Fabian asked.

"Not much," Officer Thomas Bernhardt said, as he pointed to the sand bag on the table by the window the shot had been fired from.

"Any sign of the weapon?" Fabian asked.

Thomas shook his head. "The shooter must have taken it with him."

"Well, it can't have been carried out of the building," Fabian said. "Organize a search, and don't forget to check anywhere it could have landed if it was thrown out a window!

"Not you," Fabian called as the second officer went to follow Thomas. "I want you to stay here and prevent anybody entering this room until forensics get here."

Fabian turned to the foreman. "Herr Haselich, I want the names and contact details of everyone working on this building!"

"I have them on record in the office logbook," Otto Haselich said.

"Good." He turned to Christian to explain what he was doing. "Forensics will perform gunshot residue tests on everyone and fingerprint anyone they think might be interesting."

"Won't that take a long time?" Christian asked.

Fabian shook his head. "Forensics have a simple presumptive test that can quickly eliminate anyone who couldn't possibly have been in the room at the time the shot was fired."

"So the test will incriminate the shooter?"

"It will only identify suspects. Someone might test positive who wasn't in the room, but hopefully forensics can lift some fingerprints that we can compare with those of our suspects."

****

To say Sophia was furious would have been to grossly understate the case. She was fuming when Dylan arrived, and the policewoman who'd been keeping her company took advantage of his arrival with Hans Becker and Peter Lehmann to make her escape.

Sophia stopped her constant pacing to glare at Dylan. "What's happening?" she demanded.

"The police have identified some suspects," Dylan said.

That had Sophia taking notice. "They've caught the people trying to murder Michael?"

"They have half a dozen men who've tested positive for gunshot residues. Lieutenant Mittendorf is questioning them while their fingerprints are compared with those lifted from the room the shot was fired from. Hopefully he'll be able to tie at least one of them to the room."

"So it is over and Michael is safe?" Sophia asked.

"Maybe," Dylan said. "Oh, your nephew is in Magdeburg. Hans saw him earlier."

"What? Mathias is in Magdeburg? Has he been arrested?"

"No, but Lieutenant Mittendorf knows where he is staying and he told me he intends having a few words with him. So I think it is safe to say Michael is now safe from Jasper von Hagen."

"You mean Mathias and Jasper will be arrested?"

"Probably not. Unless one of the suspects incriminates them there's nothing to really connect them to the attempts on Michael's life."

Sophia bit her lip. "So Michael isn't safe?"

"Oh, I think he'll be safe enough," Dylan said. "I think the friendly little discussion the lieutenant intends having with Mathias won't be much of a discussion, and nor will it be particularly friendly. It'll certainly involve the lieutenant telling him that he and his father will be considered persons of interest if anything should happen to Michael while they are his heirs."




Police Headquarters

Christian Marx dropped the file he'd been reading onto the desk and glanced across the desk at Fabian Mittendorf. "The circumstances surrounding the death of Michael von Hagen's father are a bit suspicious."

"Yes, even for Mecklenburg, the CoC column's unprovoked attack on Johann von Hagen was a bit extreme," Fabian agreed.

"And potentially so fortuitous for Jasper von Hagen. If Frau Bacmeister hadn't decided to run away from her marriage that same night, taking her son with her . . ."

"Jasper von Hagen would now own the land where Herr Pence is building his brickworks."

"Which," Christian said, "makes one wonder how much Jasper von Hagen had to do with the attack that killed his brother."

"It does, but Schwerin is out of my jurisdiction," Fabian said.

"Of course it is. But it is within the jurisdiction of the Mounted Constabulary."

"My thoughts exactly," Fabian said. "Having a couple of their men sniffing around should serve to keep Jasper von Hagen on his best behavior."




Schwerin, a week later

"You failed!"' Jasper von Hagen said as he knocked his son to the ground. "Now the boy is going to have what should have been mine!" He turned to glare at his wife. "What did I do to deserve such a failure of a son?"

"It was your idea to kill your brother and nephew," Ottilia Rangen said.

"You agreed!"

"Yes, I agreed, when it seemed their deaths could be achieved with nobody the wiser. But pursuing the child to Magdeburg? That was all your idea."

"No," Jasper said turning to point at Mathias. "It was his idea. He sent Heinrich and the Garbe brothers after Johann's wife."

On the floor Mathias felt the condemning eyes of his mother and father fall upon him. "I was just following your orders," Mathias protested. "You told me to kill Uncle Johann's boy."

"But you were supposed to do it in such a way that it couldn't be traced back to me! As his heir, I am the natural suspect if the boy dies in suspicious circumstances, and you and those fools you hired certainly made sure the circumstances were suspicious." Jasper stepped up and kicked Mathias in the ribs. "You had them try to shoot him in broad daylight. What were you thinking?" he demanded as he kicked him again. "The police already have one of the men you employed. How long will it be before they come after you?"

"But I was only doing what you told me to do!" Mathias wailed.

Jasper looked down at his son. Mathias was the only person who could connect him to the death of his brother Johann and the attempts on Michael. As such, he was now a dangerous liability. He glanced toward his wife, seeing the two boys cowering behind her skirts. Good, he thought. They'd seen what happened to people who failed him, and maybe they'd learn from their brother's mistakes. Jasper looked up and met his wife's hard eyes. She gave him the faintest of nods, indicating that she had come to the same conclusion. Sometime in the not too distant future, Mathias was going to meet with a most unfortunate accident.

****
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PART I

February 1635




Section 1. “Von Gottes gnaden, Bernhard, etc.”




Besançon, Franche-Comté

Gary Lambert stood on the citadel hill of the town of Besançon in the Franche-Comté. He didn’t wonder what he, a nice Lutheran boy from twentieth-century Indiana, was doing there. He knew. By the grace of God and the Ring of Fire, he had escorted his aging future father-in-law, Friedrich Hortleder, to watch Bernhard of Saxe-Weimar officially become Bernhard, Grand Duke of the County of Burgundy.

Hortleder, now chancellor of Saxe-Weimar County in the State of Thuringia-Franconia in the United States of Europe, still very much in the confidence of Bernhard’s brother William Wettin, was one of Bernhard’s former tutors—possibly the only one to whom the independent Bernhard had ever paid much attention—and an honored guest at the ceremony.

Wettin wasn’t here. As head of the Crown Loyalists, the party that had just won the USE election, he was slated to become the next prime minister of the USE and considered it not fitting to attend a ceremony at which his youngest brother, who had quarreled bitterly with Gustavus Adolphus, emperor of the USE, was setting the seal on his betrayal by officially becoming an independent ruler. Duke Ernst had planned to come—Bernhard had invited him—but some last minute emergency in the Upper Palatinate, where he served as the USE regent, had kept him away.

Duke Albrecht was present. Albrecht ran the remaining Saxe-Weimar estates on behalf of his absentee brothers and was, by nature, a peacemaker. Hortleder, Gary, and a half-dozen other people from Weimar and the Eichsfeld had traveled with him. Of the eleven sons of Johann of Saxe-Weimar (twelve if you counted William’s stillborn twin), only these four were still alive. The others had succumbed to the vagaries of childhood mortality, smallpox while attending the university of Jena, war, and, in the case of the unfortunate Johann Friedrich, death in confinement, where his brothers had placed him on account of his growing insanity.

A brisk but not freezing breeze stirred the air. Even though he was wearing a warm, fur-lined, cape, Gary felt grateful for the bright sunshine. Hortleder said something. Gary turned around, expecting a question, but the older man’s attention was on someone else.

“Nihus? I scarcely expected to see you here, now that you have become such a distinguished scholar that your name is latinized on various title pages. Not to mention for a few other reasons.”

Bartholdus Nihusius smiled. “My theological feud with Georg Calixtus seems to be winding down, though the Helmstedt professors have scarcely forgiven a former tutor of the dukes of Saxe-Weimar for converting to Catholicism. Still, now that Calixtus is making ecumenical overtures, it looks like I’ll be going to Mainz. Part of the policy of Cardinal-Protector Mazzare, you know. I’ve been invited by Wamboldt von Umstadt himself to join the archepiscopal staff.”

“Very distinguished for one of our little band of ‘former tutors of the young dukes of Saxe-Weimar.’ ” Hortleder looked around. “Wolfgang Radtke is here, too, somewhere in the crowd. I saw him earlier. He came as part of the delegation of the president of the State of Thuringia-Franconia. I don’t see him, right now.”

Nihusius nodded. “Not surprising in this crowd.”

The assembly of people who were crowded onto the citadel hill above Besançon, awaiting the ceremony in which their former pupil would be assuming his grandiose new title, was large, and the numbers kept growing. Anyone who could make the climb from the city below, or if not in sufficiently good physical shape for that, could afford to hire a cart with a donkey and driver, a sedan chair with bearers, or a wheelbarrow with someone to push it, seemed to have come.

Nihusius was looking a little rueful. “So Wolfgang, too, is now a distinguished ‘Ratichius’ and after all his decades of striving in vain to introduce educational reform, has become the ‘Secretary of Education’ of the State of Thuringia-Franconia.”

“Supervisor of numerous up-timers.” Hortleder laughed. “Largely by grace of Count Ludwig Guenther’s widowed sister-in-law Anna Sofie at Kranichfeld. She never lost faith in his ideas. Now, by virtue of Schwarzburg-Rudolstadt’s friendship with the up-timers, she had the influence to persuade Herr Piazza to make the appointment—over the objections of some of the ‘Grantville educational establishment’ who are convinced that only they can bring technological enlightenment to the poor ignorant down-timers, I assure you.”

“That only leaves Thomas Grote? Where is he, these days?”

“I’m afraid we’ve lost touch.”

“Trumpets. Here comes the procession.” Nihusius turned.

“Have you seen Bernhard to talk to?” Hortleder asked.

“At the reception yesterday evening.”

“How did he seem?

Nihusius rubbed his fingers on his chin. “He’s not the hot-tempered teenager we knew, any more. Not even the hot-tempered young general of Breitenfeld. He looks older. Colder. He has bags under his eyes and not, knowing Bernhard, from dissipation.”

“I saw him last night, too. That was pretty much my impression. Even though there’s not yet any gray in that wavy dark hair—which I’m sure he’s happy to have kept in such abundance, given how many men of thirty are starting to go bald—he’s learned control to go along with his ambition. He’s achieved a position where he can surround himself with men of his own choosing, rather than the ‘must-hires’ foisted on him by someone else’s politics. I doubt he’ll ever learn to be patient with incompetence, but he seems to have finally resigned himself to the existence of incompetent people in the world. As long as they aren’t anywhere near him. Whether he will ever be at peace with himself—who can say?”

Nihusius rubbed his chin again. “He’s a man with no illusions.”

Gary looked at them. “That’s what happens when you live in a tough neighborhood. Sheila, my wife up-time, used to work pro bono in an inner-city medical clinic. The weak—their eyes just got vacant. The winners, by the time they were thirty, had the same look in their eyes as this guy. If you ask me, fighting this war counts as a tough neighborhood, all by itself.”

****

By God’s grace, Bernhard, etc.

The newly installed grand duke of the County of Burgundy contemplated the start of his letter to the regent of the County of Tyrol. Claudia de' Medici, widow of an Italian duke, then widow of a Habsburg archduke, and by birth a grand duchess of Tuscany. Claudia de' Medici, whom he had met earlier in the month.

[image: Bernhard]At least he wouldn’t have to learn a new opening for his letters. Except for the most formal legal documents, where all the miscellaneous titles of the Wettins were required, he had for years taken care of them with “etc.” so he could get to the meaningful content without delay.

The recipients of his letters always knew who he was. What was the point in emphasizing it?

The signature, though . . .

He looked down.

He had always signed Bernhard H.z.S. Bernhard, Herzog zu Sachsen. Duke in Saxony. Saxony, not Saxe-Weimar. They were the Ernestine line. The senior line. By rights, the electoral title belonged to them—not to John George of the Albertine line. So the split went back two hundred fifty years? So what? If you have a right to something, you have a right to it.

Now, for the first time, he signed Bernhard G.H.z.B. Bernhard, Gross-Herzog zu Burgund.

Grand Duke in Burgundy. He like the look of that.

The uptime-encyclopedias told him that in another world, he had gained a duchy in Franconia and then lost it again to the vicissitudes of war. In this world, they had passed the date of the Battle of Nördlingen. He was not desperately trying to reconstitute an army for Axel Oxenstierna in a world in which Gustavus Adolphus had been killed more than two years earlier in yet another battle never fought, at Lützen.

In this world, whatever it took, he would not lose the County of Burgundy he had gained. Given what getting it had cost him, not to mention having to endure the diplomatic squabbles with the French whose lawyers and bureaucrats nearly had apoplexy at the thought the name might result in a creeping claim to Bourgogne. . . . Given the effort he had expended thus far, and would expend in the future, he had a right to it.

****

“Ah,” Friedrich Ludwig Kanoffski von Langendorff said after banquet, after reception, after, finally, the celebrations of the day had wound to an end and the newly installed grand duke had gone off to bed. “Ah.” He twirled his wine glass.

The others of the inner circle of der Kloster, Bernhard’s closest advisers who had, the year before, adopted their totally inappropriate nickname of ‘the cloister’ from his temporary headquarters at the Benedictine monastery at Schwarzach, looked at him, then at one another.

“You do still have the list, I hope,” Reinhold von Rosen said.

“List?” Kanoffski asked, his face blank.

“The impromptu list of things to be done that our new grand duke issued while we were getting lined up for the procession into the banquet room?”

“Oh, that list. Yes, right here.” He pretended to feel around the inside of his doublet. “Somewhere.”

“Pest, Kanoffski. You are a pest. It’s a good list. I am quite gratified by Bernhard’s willingness to propose a modus vivendi agreement to the USE in addition to his forthcoming marriage. It looks like things may be stabilizing, which can only be beneficial to our long-term prospects.”

“This would have nothing to do with the long-term prospect named Anne Marguerite? The prospect of settling down, long-term, with estates in Alsace, would it?” Kanoffski, as usual for him, punctuated his speech and emphasized his points with a wide array of gestures. He claimed that the technique worked in any language.

“You married, you formerly wild Bohemian. You married almost two years ago. You married a nice, respectable girl from a nice, respectable family in Freiburg. She’s Catholic, but what the hell! We are all sinners in the eyes of God and that must be hers, since otherwise she seems to be ideally virtuous. You are rapidly settling into being nice and respectable yourself.” Rosen spread his hands widely. “When a nice Alsatian girl is so very . . . there . . . and willing to risk her life and estates on a wandering soldier of fortune from Latvia . . . why not? Why not sons and daughters? Why not hostages to fortune under better circumstances than I could have offered them in the past? Poyntz here is also already married. I am not the last bachelor among us, but almost.”

Sydenham Poyntz nodded. “Under other circumstances, I might have wanted to go home some day, but England has become a disaster. In any case, Anna Eleanora prefers to stay in the Germanies.”

“Don’t look at me,” Johann Ludwig von Erlach refilled his glass. “Being from Bern, I’m not so far from home. I’m ten years older than the rest of you except for Kanoffski here—he has a couple of years on me—and married to a cousin since before the Ring of Fire. I have spent my adult life as a soldier and done well from it. But, yes, if Bernhard’s overture to Gustavus succeeds, if there can be, may be, will be, even an uneasy kind of peace, I will be entirely content to wait at home until the war comes to find me again. ‘There is a time for everything, and a season for every activity under heaven.’ I am not so much a warrior that I would go in search of a different Kriegsherr who is recruiting.”




Brussels, Low Countries

The palace was cold this February morning. Being cold all winter was one of the prices one paid for dwelling in high-ceilinged splendor.

[image: flag]“Impertinent,” Isabella Clara Eugenia said from the comfortable chair in which her attendants had rolled her, and her third-order religious habit, up in heated blankets from head to toe. “Rude and impertinent. The gall of the man–Lutheran heretic as he is–to hold such a ceremony in Besançon. The Franche-Comté was part of the appanage that my father, the late, blessed, Philip II of Spain assigned to Albrecht and to Us. It is by right just as much Ours as the Spanish Netherlands proper or Luxemburg. Admittedly, We only visited it in person once, and that at the very beginning of Our reign, but We duly assigned local administrators . . .”

“It’s a long way away,” the queen in the Low Countries said. Maria Anna wiggled a little in her chair. She had pulled her feet out of her shoes and tucked them up more warmly under her skirts. “After all the walking and riding I did last summer, I have gained considerable respect for the concept of ‘a long way away.’ That’s probably the real reason you have only visited it once during your long tenure here in the Low Countries. Honestly, darling Tante, do you see any genuine expectation of keeping it—other than as one of the many historical inherited titles the Habsburgs place in the introduction to their legal documents?”

“Consider, also, Tante and Maria Anna . . .” The king in the Low Countries pulled a large sheaf of papers out from under his cape. “This material from the encyclopedias indicates that in the other world, up-time, the Franche-Comté was permanently annexed by France. Which is better? To have it as a part of this County of Burgundy, which is almost destined to remain a small power, or to have it annexed by the main rival of the Habsburgs?”

[image: Cecelia Renata]“Also,” Maria Anna said, “thinking long term . . . the family might, eventually, get it back. Bernhard will have to marry. He has no option. Since my brother in Vienna has been kind enough to let us know that they are considering the possibility of offering my sister Cecelia Renata as his bride—if that could be worked out, it would cement his new principality close to the Habsburg interests again.”

Isabella Clara Eugenia shook her head. “This, alas, is something over which We have no control. Moreover, there is no guarantee Bernhard would accept the offer.”

“Better than Poland,” Fernando commented.

Their elderly aunt nodded. “Such a marriage, of course, if Vienna can arrange it, would be the most practical solution, since young Ferdinand does seem to have made a definite decision not to marry her into Poland.”

“And it would be nice to have her there. It’s a long way away, but it’s closer than Vienna. Maybe we could visit back and forth.” Maria Anna was happy in her new marriage, but she seriously missed her brothers, sister, sister-in-law, nephew, stepmother, and the whole unusually happy family in which she had grown up.

“It will have to be a diplomatic solution,” the young king said. “To be practical, the Low Countries don’t have sufficient military resources to try to oust Bernhard from his new County of Burgundy in the immediate future. I intend to concentrate, as much as possible, on consolidating our holdings in and around the core. Intelligence has come in that the four Irish dragoon regiments have left the archdiocese of Cologne. That creates one of these wonderful—what is the up-time expression?—yes, ‘power vacuums’—in the archdiocese of Cologne. A predominantly Catholic region threatened by Hesse. Can we take advantage of it while Gustavus Adolphus is preoccupied on the eastern front? As you said, the Franche-Comté is a long way away. The left-bank-of-the-Rhine territories of Ferdinand of Bavaria are next door.”

Maria Anna nodded. “True enough. For the time being, Tante, I am afraid we will have to let the problem of Burgundy drop to the bottom of our list of concerns. But . . . Fernando, has anything arrived in the despatches from Claudia de' Medici, in regard to how her meeting with Bernhard went? The last one I remember reported that she was going to fly to Schwarzach in person, in regard to protecting the Tyrolese interests in Swabia.”

Isabella Clara Eugenia continued to contemplate the map, a dissatisfied expression on her face. “This map, the modern one, has Diedenhofen—Thionville, that is—in France rather than in the Low Countries. We cannot like the way that France nibbled away on Our southern borders in that other world.” She moved a wrinkled forefinger along the boundary line. “Better this upstart Lutheran Bernhard than Louis XIII.”

She was, first and last, a daughter of Spain.

There might be other enemies, but the Enemy was France.

****

“I can hardly wait.” Henriette de Lorraine-Vaudémont bounced on her toes.

Marguerite, her sister—her heavily pregnant sister—turned her face without lifting her head from the bolster. “I hadn’t realized you were so fond of my husband.” Since Marguerite, even in her present condition, was, if not precisely pretty, at least far from unattractive, she did not sound particularly worried.

“Not Monsieur,” Henriette said with disgust. “Ugh. Antoine.”

This time, Marguerite made the effort to sit up. “Henriette, you are being careless.”

“Why not be careless? I’m a widow, not a young, unmarried girl. Who is going to reprimand me? Not Charles, not with all his women. And the bastard is dead.”

‘Bastard’ was the most literal possible description of Henriette’s late husband. Louis de Guise, baron d’Ancerville, grand chamberlain and seneschal of Lorraine, bastard son of the Cardinal de Guise ,and her uncle’s favorite, had been nearly a quarter-century her senior.

Legally, they had married when she was eleven, because the Estates had refused to let her uncle marry Nicole to him. Practically, they had married when she was eighteen. Finally, a long two years later, when she was twenty, he had died. It could have been worse. He could have lived longer.

Of course, she had already left him by then. Louis had been annoyingly stiff-necked about her affairs, even when she pointed out most reasonably that since it was clear that she was barren, he didn’t have a thing to worry about.

At least the marriage, by the favor of her brother and the consent of the late Holy Roman Emperor Ferdinand II, had brought her the title of princesse, however meaningless, and her very own tiny principality to rule. All her own, since Louis had died. In Lorraine, but not Lorraine proper. The heavily indebted duke of Pfalz-Veldenz, Georg Johann, count palatine by birth, had sold most of the various territories to her grandfather in 1584. A dreamer, the man had founded new cities in his left-bank-of-the-Rhine lands and set them up as a refuge for persecuted Huguenots from France. Pfalzburg—Phalsbourg, in French, Philippopolis in Latin documents. Who could guess what the up-timers might call it. Philipsburg, maybe, though the proper translation would be Fort Palatine. Lixheim, founded by the indebted count’s son in 1608 to provide a haven for more Reformed refugees and then, the son being equally if not more indebted, sold to her brother in 1623. Hambach, bought by her grandfather a few years before Pfalzburg, in 1561, from the bishop of Metz. That was directly east of Nancy, south of Sarreguemines—almost far enough south to be in Alsace, and far enough east to border on the USE. Sampigny lay to the northeast, closer to Metz; she had built a lovely new chateau there in 1630, just in time for the French to take it away. Saint-Avold, Neufchâteau, a few other scattered lands, this, that, and the other.

Not a lot, but hers. Her lands to govern, with no husband to govern her. At the age of twenty-three, almost twenty-four, she had achieved something almost no noblewoman in Europe could dream of.

She was free.

Or she would be free, if French troops had not occupied her little principality along with the rest of Lorraine.

Free, except that she had fallen in love with Antoine.

Antoine de l’Aage, duc de Puylaurens. Her brother-in-law Gaston’s favorite, with his sweet Languedoc drawl. Panderer to Gaston’s pleasures, and as beautiful of body as he needed to be for that. Adviser in his intrigues against Richelieu. Most recently, by grace of Gaston’s reconciliation with his brother, Louis XIII, the king of France, also granted the titles of duc d’Aiguillon and pair de France.

Antoine was destined, if one believed the eleventh edition of the Encylopedia Britannica, now so widely reprinted and distributed, to die in prison, incarcerated on the orders of that same king, in little more than a year.

Antoine had read the encyclopedia article also. “I read a proverb that the up-timers have,” he told her the last time they saw one another, before he went back to France with Gaston. “ ‘There’s nothing that concentrates a man’s mind quite as much as the prospect of being hanged in the morning.’ I plan, my dear Henriette, to concentrate very hard.”

It was insane of her to love Antoine. Thank God that he had managed to duck the marriage they had arranged for him with the sister-in-law of Nogaret, who in turn had just married one of Richelieu’s distant cousins. Nogaret, the duc de La Valette, first married one of the illegitimate daughters of Henri IV. Everyone said that he poisoned her once the marriage was no longer advantageous. He’d be an uncomfortable man to have in the family, so to speak, even on the fringes. If Antoine hadn’t managed to escape the match, what relation would the brother of her lover’s wife have been to her? Not an in-law. But not an out-law, either.

Still, even though Antoine was still single, she was not insane enough to marry him herself.

She was instead, if anybody would ever bother to notice, really rather shrewd. Probably, she would have to wait as long as she had already lived before anyone noticed that. Men seemed to pay more attention to a woman’s mind after she had passed beyond the age of bearing children.

“I just can’t imagine what all those women see in Charles.” While Henriette’s mind was wandering, Marguerite’s had stayed focused on the topic of their brother. “Especially la Chevreuse—she is so lovely.”

Henriette grinned. “The size of the nose is supposed to be a clue, you know.”

Marguerite started to say something appropriately repressive.

A footman, with great ceremony, opened the doors.

Henriette curtsied.

The heavy, not particularly attractive—well, plain, to put it bluntly—woman who entered motioned to Marguerite that she should not, in these private chambers, make the effort to get up.

Nicole, duchess of Lorraine, their cousin and sister-in-law. Duchess of Bar by birth. Her father Henri, their uncle, had died leaving only two daughters. It had made perfect sense to everyone, particularly the pope, who had stepped in as arbitrator, that Nicole, as the older female heir, should be married off to their brother Charles, the closest heir in the male line. It would keep the two parts of the duchy together. It was a neat solution to so many possible problems. Except . . .

Well, except that Nicole and Charles loathed one another. Always had. Probably always would. It had not been easy for the older members of the family and spokesmen for the Lorraine Estates to obtain the mutual consent without which the wedding could not proceed.

The story circulated that when the happy mother of the groom had ceremonially opened the curtains of the state bed the morning after the wedding night, the newlyweds had been found lying, backs toward one another, on opposite edges of the mattress, the sixteen-year-old groom sulking and the twelve-year-old bride sobbing with misery.

Nicole swore that they had not exchanged so much as a word all that night.

Certainly, in the dozen-plus years between then and now, they had not produced any children, even though the Jesuits had performed multiple exorcisms on the duchess to make sure that her barrenness was not caused by witchcraft.

Nicole stomped to the nearest chair and sat down.

The footman, with equal ceremony, closed the door.

“Divorce,” Nicole said. “This time, he has gone too far. A civil separation, to preserve my property interests. As far as the church goes, a divorce a mensa et thoro, so I never have to see him again. I would even be willing to accept a declaration of nullity, if that is what it takes to rid myself of Charles, not that I need an annulment. Heaven forbid that I should ever be mad enough to wish to marry again. This time . . .”

Marguerite moaned and turned her face away. “What can he have done now that’s worse than having the priest who baptized you burned for sorcery so he could claim that you weren’t a properly baptized Christian, so your marriage wasn’t valid? Honestly, Nicole, matrimonial incompatibility doesn’t get much worse than that. He hit bottom years ago.”

Henriette lifted her chin. “That was nasty, but the trick by which he and his father used a forged will of Duke René to invalidate your father’s will was worse. Sure, Father de la Vallée is dead, but the pope didn’t let Charles get away with invalidating your marriage because of the sorcery charge and if he was innocent, he’s in heaven experiencing eternal bliss. The Estates, on the other hand, let Charles steal the Duchy of Bar from you. If a husband of mine ever tried anything of the sort with me . . . If Nicolas ever tries something like that with Claude . . .”

“Ah,” Marguerite said. “Ah. Where is Claude?”

“Over at the royal palace,” Nicole humphed. “My sister is at the royal palace. Probably giggling with Maria Anna over what it is like to be married to an ex-cardinal. Jokes—those two girls make jokes. Of course, one should not take risks by calling the queen of the Low Countries, one’s hostess while one is in exile, ‘silly.’ Nor is it polite to call one’s sister ‘silly.’ Still . . .”

“It’s romantic,” Henriette said. “It is. Maria Anna’s running away from Duke Maximilian. Claude’s elopement with our brother Nicolas, disguised as a stable boy, even. No writer of romantic comedies could do better. Why shouldn’t they giggle together when they have a chance? They both have little enough time to laugh, they are so taken up with duty and duties.”

“Romance,” Nicole proclaimed, “is a chimera. A fraud. I have consulted my confessor and an entire bevy of lawyers, both canon and civil.”

Henriette looked at her sister-in-law sharply. Nicole had never gone that far before.

“Nicole,” she said cautiously. “Nicole. Make sure that it is only a separation, a mensa et thoro. If you did obtain a declaration of nullity, Charles would be free of the marital bond and he is just foolish enough to marry one of his flighty little flirts, if she were high-born enough. Even marginally high-born enough. When our brother is being led by his dick, he has no sense whatsoever.”

****

Nicolas François, formerly the Cardinal de Lorraine and now heir to the duke of Lorraine, contemplated his brother with exasperation. Charles was—flashy. He was handsome, he was merry, he had military aspirations, he had debts, debts, and more debts. Of the two, Charles was five years older, but he certainly hadn’t devoted those years to accumulating anything that even mildly resembled maturity of judgment. He lacked prudence. He lacked moderation. He did not lack for feminine attention.

“Once Gaston gets here,” the duke was saying.

“Once Gaston gets here, with Puylaurens, you will likely lose any semblance of good behavior you have managed to hang onto by a thread thus far. If you haven’t noticed—and I greatly fear that you have not—the king in the Low Countries is not inclined toward libertinage. I would not go so far as to call him a prude, but when he finds out about your absolutely unashamed pursuit of a respectable young married woman . . . even your servants. . . . And if Isabella Clara Eugenia should hear—I believe this girl’s mother was once one of Isabella Clara Eugenia’s ladies-in-waiting, and also a personal friend of the queen’s principal lady-in-waiting, Doña Mencia. This is not going to do anything but cause trouble.”

Charles, duc de Lorraine et Bar, flipped his brother the bird. “I assure you, the lady is not as respectable as she was two weeks ago. By no means as respectable as she was a month ago.”

“Why do I even try? Why did we come to Brussels. Our cousins invited Claude and me to come to Savoy. We could have gone there. We could have put hundreds of miles between us and your...activities.”

“The court in Turin is scarcely a model of propriety, my dear brother. Every time I talk to you, it becomes more clear that you were educated to become a bishop. Do stop plaguing me and have a glass of wine.”

****

“One result of the defeat at Ahrensbök,” Monsieur Gaston said, “is that my brother and that demon Richelieu no longer really have sufficient military resources to maintain their occupation of Lorraine at full strength.”

Charles IV’s eyes brightened. “My advisers tell me...”

“No,” Nicolas said firmly. “They don’t. Or, at least, they shouldn’t.”

“It’s true,” Puylaurens said. “Richelieu is distracted by other problems. This may be your best opportunity.”

Nicolas answered for his brother. “Under no circumstances.”




Bolzen, Tyrol

Dr. Wilhelm Bienner, chancellor of Tyrol, bowed to the regent. “You should be flattered, Your Grace. The grand duke wrote to you personally, in his own hand, rather than dictating the message to a secretary.”

Claudia de' Medici glanced once more at the letter she held, rose from the table, and walked to the window, in hopes of getting better light than the flickering candles were giving late in the afternoon on this gray day in late winter. “In the matter of correspondence from Grand Duke Bernhard...” She paused. “We conclude that ‘written in person’ can only be counted as a mixed blessing. We must say that he has one of the most difficult and illegible scripts it has ever been Our misfortune to attempt to read.” She laughed. “Still, We shall overcome these obstacles—by this time tomorrow, perhaps. But it appears that de Melon’s work with his agents in developing the details of Our very sketchy pre-nuptial agreement is proceeding smoothly. Now, if only word doesn’t leak out prematurely...”

She gave the chancellor a firm look. “If it does...”

“Everyone understands, Your Grace. This is in the same category as the proposed voluntary entry of Tyrol into the USE. Heads will roll.”

“Make sure that Dr. Volmar is aware that his head is included in the possible count.”

The lawyer who had headed Tyrol’s chancery in Alsace, now alas absorbed into the County of Burgundy, was not one of the regent’s favorite people. Vain, ambitious, and stubborn were not the most desirable characteristics in a bureaucrat, particularly when they were combined with a willingness to take bribes.

One of the main reasons that she was still paying out his salary in distant Ensisheim, even though there was no longer any work for him to do there, was that she didn’t want him in Innsbruck.




Besançon

“Your Grace.” Henri de Rohan bowed to a suitable depth.

“Your Grace.” Bernhard bowed back.

Both of them smiled.

“You requested to visit me? Rather than requesting that I visit you? There must be a matter of some import at hand.”

Bernhard cleared his throat. “At Schwarzach . . .” he began. “During the meeting that recently took place at Schwarzach with the regent of Tyrol . . .”

This was awkward.

Still, he had chosen to deliver the news in person.

Rohan, twenty-five years the older and inured to intrigue not only through his status as a French nobleman but by his years of service to the Serenissima of Venice, waited.

“The regent of Tyrol is . . .” Bernhard stopped and made another short bow.

“Yes?”

“I wished to do you the courtesy of providing this information in person, rather than by letter or through an intermediary. Claudia de' Medici has done me the honor of agreeing to become my wife.”

Rohan was not certain precisely what he had expected from this meeting. He was certain that he had not expected this. He turned away, stiffly. “In the face of the honor that I had already done you, by suggesting my daughter as your wife?”

“Marguerite is, without doubt, eminently eligible.”

“Not to mention, suitably Protestant.”

“That, too.”

“Of an ideal age.”

Bernhard thought a moment. Rohan, in his own day, had been saddled by King Henri IV of France with a bride who was barely ten years old. The Huguenot duke, currently his guest and ally, almost surely did consider that delaying negotiations for his daughter’s marriage until the girl was seventeen—nearly eighteen—was the height of political liberality and paternal indulgence.

He did not want Rohan to take his forthcoming marriage to Claudia de' Medici as an offense to his honor.

Leopold Cavriani was in town—had been for some time, for that matter, going back and forth, planning, undoubtedly, obscure Huguenot things. In a pinch, maybe Cavriani could help.

He couldn’t afford for Rohan to break off the working alliance they had forged.

Did he need to apologize? It was not as if he were breaking off a betrothal. Their discussions had been tentative.

Could he afford to apologize? If the alternative were a break with Rohan, yes.

Could he get through this without apologizing? He certainly hoped so.

A politically necessary decision could look quite different when you were the maker of it and not the recipient of its impact.

A sneaking understanding of some of Gustavus Adolphus’ possible motives in allying with the up-timers at considerable cost to the dukes of Saxe-Weimar came creeping into his mind.

“Upon consideration,” Bernhard said. “Upon consideration, with all due respect, I am not the man you need as Marguerite’s husband. She is your only heir. She needs a husband who can become Rohan for her, and for you—a husband who can accept the Huguenot cause and its needs as his primary obligation.”

Who will fight your battles, he thought, the battles you choose. And possibly even let you lead him around by the nose, though a man who would accept that will be of little use to her.

“In my case, not only am I Lutheran rather than Calvinist, which would make me less than acceptable to many of the Huguenot theologians, but also the needs of the County of Burgundy would provide a constant distraction . . .”

Rohan did not stalk out.

It had been a near thing.




Section 2: “. . . auch das sterben und kranckheit zimblich einreissen thut . . .”




Basel

The USE embassy in Basel was, these days, far less embattled than it had been during the crisis with Bavaria the previous summer. The uniformed guards at the entrances were, if not a pure formality, at least more likely to be called upon to check visitors for diplomatic credentials than for hidden weapons.

Inside, Diane Jackson called once more upon her French, upon young Tony Adducci’s German and Latin, and upon her last reserves of patience, which were running low. Very low. She glared at Johann Rudolf Wettstein, representing the city and canton of Basel. She glared at Colonel Raudegen, representing Burgundy.

For good measure, although the man had done nothing but sit quietly, she glared at the delegate representing Johann Heinrich von Osthein, the prince-bishop of Basel (Catholic), which was a quite separate entity from the city and canton of Basel (Protestant). The bishops of Basel had not resided in the city since 1528, owing to a bit of difficulty they encountered with the Reformation.

Or, perchance, the delegate—she couldn’t remember his name, he was such a meek presence—represented the former prince-bishop of Basel, since most of the land over which Osthein had previously been sovereign now found itself in the County of Burgundy. Ostein lived at Porrentruy in Canton Jura. The war had not been good to Porrentruy.

She took a surreptitious peek at the notes that Tony had provided for her, hoping to spot the man’s name. No luck. But Tony wrote that Ostein’s family had connections in Mainz—therefore connections with the archbishop of Mainz, who was currently making nice to the USE. Perhaps that was why he had asked to send a delegate. In any case, the bishop had asked to send a representative, no matter what the reason might be, and here he was. Surely someone had introduced him.

Giving up her search for the name of the episcopal delegate, she glared hardest at Margrave Friedrich of Baden-Durlach. “You say that I should speak directly with your father. I cannot speak directly with your father, My Lord, since your father is in Augsburg acting as administrator for the emperor in this imaginary Province of Swabia they have constructed.”

“Imaginary?” One Georg Müller, a lawyer representing Axel Oxenstierna, drew himself as erect as he could in the comfortable chair, profoundly offended.

“Yes. Made up. Invented in their minds, by these ‘great diplomats’ who attended the Congress of Copenhagen, just as a small child will make up an imaginary friend and talk to him or her quite seriously, just as if the invented friend were sitting in the same room, playing. Thus far, it does not exist, this “Province of Swabia.’ It shows very little sign of ever existing. Not now. Not someday soon.”

She turned back to the margrave. “Yes, your father is in Augsburg. He is administering quite a bit of territory right around Augsburg, but Augsburg itself is an independent city-state. Ulm is garrisoned by the Swedes, true—or, more precisely, by more of these Scots who fight for the Swedes. They seem to be everywhere. But Ulm, also, is an independent city state. Therefore, it will be up to the city council and the emperor whether they have the emperor’s Scots or not, a year from now.”

Diane paused to collect her train of thought.

“You, however, are here. Therefore, you will do what is necessary and you will listen to this man, although he has been sent by Bernhard.”

“As heir to the margraviate of Baden-Durlach,” Friedrich started.

Tony Adducci scribbled a note and started to doodle a Tom Swifty word game in the margin. How did Margrave Friedrich speak? Persistently, pompously, pontifically (scratch that out—too many Catholic connotations), portentously, priggishly . . .

“. . . until such time as the status of Baden’s lands that the self-proclaimed Grand Duke of the County of Burgundy has illegally occupied . . .”

“Plague,” Diane screamed. “We are not playing games in this room. We are told that there will be an epidemic of plague. This coming summer and next year. First we have wars, now we have plagues. Plagues do not respect borders any more than marauding armies do. They do not respect legal land titles any more than plundering armies do. In this you will cooperate, My Lord. Yes, even with Bernhard. Yes, even if he shows every sign of keeping the parts of Baden he has already occupied. You will cooperate across the borders. As will your honored father on behalf of the imaginary Province of Swabia. As will General Horn on behalf of the king of Sweden, the emperor, you know who. Gustavus Adolphus. Captain GARS. That guy. The politics? Bah. We can sort the politics out later.”

The men around the table looked with awe as the tiny woman transformed into a dragon lady.

“Ummm, Diane . . .” Tony said.

She glared at Friedrich again. “There are things you need to learn. First, you will not have an independent Baden any more. It may be in Burgundy, or it may be in the USE’s Province of Swabia, but it will be in something, somewhere. Just because your father administers that imaginary province now, there is no reason for you to think that a margrave of Baden will always be its administrator. Gustavus Adolphus appointed your father. He can appoint someone else. Hear the word of God, which you should already know. ‘The Lord gives, and the Lord takes away.’ He gave me three sons and he took them away, left up-time. The same is true for an emperor.”

Margrave Friedrich nodded. “Do not put your trust in princes; they are mortal men who cannot save.”

Diane barreled on. “Yes. That is what I said. This world’s princes give and take away. There is no law that Gustavus must appoint you or one of your brothers to succeed your father in Swabia. If Mike Stearns has his way about constitutions, by the time your father’s term expires, the make-believe province will elect its own make-believe head of state.”

Friedrich opened his mouth. Then he shut it again.

Tony doodled ‘prudently’ on the margin of his note pad.

“So. How do you think that it is worse for you to have lands in Burgundy than in the USE? Why is it so bad for you to have some of your lands in each country?”

Friedrich repeated his fish-like mouth maneuver.

“How do you think that moving them all into the USE Province of Swabia would improve matters? Bernhard is one of your own. A down-time duke. He is actually likely to leave your father and you more of your precious perks than Gustavus is. Not that anyone asked me. You sit here arguing about such things while death and disease are breaking out all over the place. Now. Are you all ready to listen to Colonel Raudegen discuss plague?”

Each man at the table averred that he was entirely prepared to enter into an orderly discussion of plague.




Bolzen, Tyrol

“We are, of course,” the regent of Tyrol said, “more grateful than ever that We had the foresight to send the three Padua-trained plague doctors to Burgundy last November. Since at that time We had not yet considered that there might be a prospect of a marriage alliance in that direction . . . Perhaps it was the working of divine providence. Burgundy will be far better prepared to deal with the coming plague now than it would have been otherwise.”

Marcie Abruzzo, who often suspected that she and her husband were mainly the regent’s “trophy up-timers” even though they were assigned plenty of real work, whispered to that same husband, Matt Trelli. “Cast your bread upon the waters and it will come back sponge cake.”

It was a little embarrassing when the chancellor, Dr. Bienner, caught the whisper and she was forced to repeat the sentence aloud, translating it into three languages, and explaining what sponge cake might be and how it resembled the type of sponge used for washing one’s body with soap and water.

“An irreverent play upon Ecclesiastes 11:1, I presume,” was his deadpan comment.

It was considerably more embarrassing when she was tasked by the regent with the duty of writing her mother and requesting a sponge cake recipe. In Marcie’s view, one of the great advantages of having attached themselves to a great household was that even though she was now a married woman, somebody else did the cooking. Namely, a cook. Or cooks. Kitchen staff. Somebody whose job it was to do the cooking. Not her. Just like the cafeterias in high school and college and the cafeterias at USE Steel. She didn’t have the vaguest idea how to bake a sponge cake, nor did she want to learn.

But, ye gods, did the down-timers know their Bibles backwards and forwards.




PART II

March, 1635




Section 1: “. . . weil sie in hiesigen stättlein allerley ungelegenheit verursachet . . .”




Lorraine

The four regiments of Irish dragoons under Butler, Devereux, Geraldin, and McDonnell, which had been in the pay of the now-flat-broke Ferdinand of Bavaria, Archbishop of Cologne, since the previous year, started out from Euskirchen, west of Bonn, in late February and followed the Jakobsweg south, moved into Lorraine at the little Sarreguemines neck with the intent of crossing through the protrusion of Bitche, making an eastward side raid to Merkwiller-Pechelbronn, crossing the Rhine, making their way southeast across Swabia, and entering into the employ of Ferdinand’s brother, Duke Maximilian.

The French, busy with their own concerns after the previous spring’s debacle, had only minimal forces in Lorraine. They were minimal, at least, compared to what Richelieu had sent in 1631 and 1632 when he drove the ducal family out. Lacking instructions, the troops on the ground basically huddled in the garrisoned towns of the main body of the duchy to the west and made no effort to impede the Irish colonels’ transit—neither of the dragoons themselves or of the large, unwieldy, baggage train that followed them.

Nobody paid any attention at all to a straggling group of peddlers, coming from the direction of Forbach, who attached themselves to the camp followers shortly after the entourage reached Sarreguemines, even though a couple of the peddlers were ill. People got sick all the time. The arrival of illness and death in one’s midst was simply a fact of life.




Brussels

“Don’t trust him, Marchéville,” Henri de Beringhen said. “You haven’t told me what he’s planning this time and I don’t want to know, but don’t trust him for a single instant. If there’s a single thing about Monsieur Gaston that a person can rely on, it’s this—he will always be ready to conspire with you, but he will always be equally ready to betray you if he thinks it may be to his advantage.”

Henri de Gournay, born a minor noble and made comte de Marchéville by grace of Duchess Nicole’s father, thirty years old and ambitious, shook his head. “That’s—harsh.”

“It’s nothing less than the truth. Take it from a man who survived the Day of Dupes by fleeing into Holland. Stay out of it. Remember how he treated Montmorency. Don’t ever say that I didn’t warn you. The man was simply born to cause trouble and unpleasantness, in every place he turns up.”

****

Charles IV of Lorraine refused to even lodge a diplomatic protest in regard to the Irish dragoons’ transit through Lorraine. He then left Brussels for a long ride in the countryside, the goal of which was the mansion to which his current lady-love’s mother had removed her in hopes of putting an end to their affair.

He felt that Beatrice’s maman simply did not understand the depths of their mutual passion. She was being seriously uncooperative. She was threatening to send her daughter back to their family home in the Franche-Comté. Quel horreur. Right now, he had no time for tedious politics. Didn’t Nicolas understand the concept of “emergency”?

The adviser who drew the unlucky lot of informing the king and queen in the Low Countries that in the duke’s opinion, after all, the Irishmen had barely crossed Lorraine territory at all—certainly not one step farther than had been necessary for them to—cleared his throat. “The duke feels that their transit cannot be considered a major or deliberate incursion into the duchy.”

The king in the Low Countries did not appear pleased. The queen’s expression was more noncommittal.

“We have tracked their progress, to some extent,” the adviser said. “At no time did they bear on a southwesterly course, as if to enter by way of Thionville and pose a possible threat to Metz. They bore strictly to the southeast, in accordance with what we know of their intentions to accept Maximilian of Bavaria as their new Kriegsherr.”

The adviser was well aware that his duke’s refusal to intervene was not so much a policy decision as that he was distracted by his enthusiastic pursuit of the charming and all-too-cooperative Beatrice. Charles of Lorraine was in love. Again. Still, all in all, it made a reasonable rationale.

****

Officially, Fernando, King in the Low Countries, chose to take Duke Charles’ inaction as an offense against his hospitality to the exiled Lorrainers. His grounds for this were—deliberately—more than a bit murky, but the decision led him to initiate an investigation. The investigation led not only to the pretty and accommodating Beatrice, but also to the discovery that the duke’s two Lorraine regiments, which for the past two years had been uselessly battening on the Flanders countryside, had quietly disappeared.

The duke of Lorraine said, “Moi?”

When Nicolas of Lorraine said, “Oh no. Tell me they didn’t,” the investigation picked up its tempo.

Fernando’s first apprehension was that somehow the archbishop of Cologne had scraped up enough money to replace the Irish dragoons with Lorraine cavalry. However, that was not the case. Ferdinand of Bavaria was still broke, his lands on the left bank of the Rhine still Catholic, still threatened by the Hessians, possibly also threatened by the Republic of Essen, still tantalizingly undefended.

Henry Gage and Arthur Aston, Fernando’s English agents and translators, asked about possibilities that the duke had hired them out to Charles I of England, who was still recruiting mercenaries on the continent. No.

Scaglia asked around in regard to possibilities that the Lorraine regiments might also be making a circuitous way in the direction of Bavaria. Maximilian was known to be looking for more cavalry, which was why the Irish dragoons were in transit in the first place. No.

“Ah,” Claude of Lorraine said to her husband. “Ummn, Nicolas.”

“Yes, dear.”

“I haven’t seen Henriette for several days, nor Antoine de Puylaurens, either. Nor, for that matter, Monsieur Gaston. He does have a talent for causing problems everywhere he goes. I’d assumed they were just engaging in revelry, somewhere out of view of people who take Lent seriously, but . . .”

****

“Money,” Henriette said firmly. “It always comes down to money, Antoine, my dearest one.” To ameliorate the impact of this statement, she nuzzled the nape of his neck.

Puylaurens looked up.

“Truly, my darling. Before you can go dashing around the countryside, cutting a figure of gallantry and chivalry, you simply must be able to pay the soldiers. I am very much afraid that neither my brother nor your prince have given sufficient consideration to this aspect of the matter.”

His eyes turned blank.

“So, no, you are not going with Monsieur Gaston. For several weeks, at least, he can do without you in this adventure. You are coming with me. I have a list. Merchants. Bankers. Would-be industrialists. People with potential investment interests, if only the administration of Lorraine were not French.”

Puylaurens made a sound that seriously resembled, “Ulp.”

“You do understand, I am sure. My holdings may be small, but they are not far from the German Saar region. Saarbrücken. Coal mines. Iron deposits. If I offer them a protected, environment for establishing administrative headquarters with favorable terms for incorporation, outside of the USE but right on the borders of the USE . . .”

“I neither understand nor want to understand,” Puylaurens protested.

She intervened by massaging his neck with her fingers, deeply.

He moaned.

“Yes, you do, my adorable cabbage. Truly, you do. Economics is not a ‘dismal science’ no matter that some of the up-time books term it so. If you look at it properly, it is quite enthralling. We must raise money.”

“Aaaahh,” Antoine responded. “Aaaahh! Yes! There!”

****

Fernando, stooped over the table he was using for planning, brushed one stack of paper out of the way and laid out a map. “It would certainly be nice,” he said, “if I could move out troops by way of Sedan. I suppose, though, that the La Tour d’Auvergne family would be offended by a violation of their territory.”

Maria Anna looked at him with utter exasperation. “Turenne, my darling husband. Turenne. The cavalry commander. That man. It’s a sovereign principality just as much as the Low Countries are. Sedan is where Turenne was born.”

[image: Bouillon]“It is also where Turenne’s idiot brother Frédéric Maurice—the duc de Bouillon—is the sovereign.” Fernando snorted. “I have every suspicion that he let Monsieur through. There’s no other way that Gaston could have gotten Charles IV’s regiments into Lorraine so . . . ‘invisibly.’ I guess that’s the word I want. Or so quickly. Bouillon is a nut. In his idiotic dreams of providing a sanctuary and refuge for the French Huguenots, Frédéric-Maurice will support anyone who claims to oppose Richelieu—even if the person is nuttier than himself.”

“Yet even he has sufficient intelligence not to follow a course that, in the other world, saw his principality annexed by France within his lifetime.” She moved to a window to catch the warmth of the weak late winter sunlight shining through the glass. “Since, in this world, he has not made a Catholic marriage, we can only presume that he will continue on a pro-Huguenot course. In fact, we can practically be certain of it, since he married Maria Elisabeth von der Pfalz-Veldenz in November. Her grandmother was Gustavus Adolphus’ aunt.”

She leaned against the window sill and chewed her lower lip. “As a family head, rather than as emperor of the USE or high king of the Union of Kalmar, Gustavus has made some interesting moves in the last few months. I only have to wonder if he has fully apprised his political ministers and advisers of his personal initiatives. I cannot think that Stearns would . . .”

“Even be interested, if Gustavus did try to tell him.” At Copenhagen, Fernando’s observers had taken a certain measure of the up-timer. One thing they had brought home was a sharp sense of his pervasive distaste for traditional European family-based politics as opposed to ideological or socio-economic politics.

Maria Anna crossed the room with a swish of skirts and looked over his shoulder at the map again.

“I can see why you are tempted. But, Fernando, no. It would not be prudent to go through Sedan without his consent. Not even if he consents to let Monsieur Gaston through.”

She smiled as she looked at the lines. “It might, though, be a favorable conjunction of the stars for you to ask Frederik Hendrik to go visit Frédéric-Maurice very soon. There are advantages to having the premier Calvinist prince of Orange as the ‘second gentleman’ of the Low Countries. In time, if things should so fall out that Sedan must lose its independence, it would certainly be preferable, from the perspective of Habsburg interests, that it should fall to the Habsburgs rather than to France.”




Sedan

“We could use some Croats,” Monsieur Gaston said.

“Hélas, I have no Croats to offer you,” Colonel François Arpajon replied. “Not as a unit. There may be a few mixed in among the other men of Duke Charles’ regiments. There are Poles, I am sure. Hungarians and Bohemians. Germans of a dozen varieties. Irish, but again no organized units. Even some Lorrainers. I have the honor to command the scum of every nation in Europe, as do Clinchamp and Vernier.”

Personally, Arpajon was just as glad not to have a unit of Croats. They were magnificent horsemen, but almost impossible to control. They made him uneasy.

“If we had some Croats, we could get these damned Sedanese peasants to render up the food we need. We might as well live off the country as much as we can on the march and save what we brought with us for when there’s nothing else to be had.”

“If we plunder too much from these damned Sedanese peasants, Bouillon won’t let us back through Sedan. Should that become necessary, of course,” Cliquot added hastily, noting the anger on the face of the duc d’Orleans. “Right now, it’s more important for us to get into Stenay.”




Lorraine

“Well, at least we don’t have to worry about Bouillon’s sensitivities in regard to his damned peasants any more,” Monsieur Gaston said. “We’re safely into Lorraine, which means that we can determine that de facto and de jure all the peasants are rebels against their legitimate overlord, my brother-in-law.”

Vincent Clicquot, currently earning relief from his future time in purgatory by advising this royal—the up-time words were better than French no matter what the new Académie française might say—flake, ditz . . . looked at his superior. “Just at present, the person claiming to be their legitimate overlord is your brother. He’s the ruler whose troops are occupying the duchy—the ruler whose actions pushed the ducal family into exile in the Low Countries. That’s why the garrison commander at Stenay practically shit his pants when we showed up—which would be worse for him, opening the city to a man who is at odds with Louis XIII right now or closing it to Louis XIII’s heir apparent, considering that they’re the same man? We’re lucky that he took the long view about you.”

[image: Gaston]Gaston waved. “Minor complications. Louis and I rarely agree about anything. It’s just annoying that when he took the place, he required the inhabitants to give him so much of their silver plate and jewels that there was hardly anything left to augment our treasury.” He thought a moment. “Shall we issue a proclamation to the effect that the inhabitants of the duchy have been derelict in their duty to their legitimate ruler by submitting so placidly to the lackeys of Richelieu? No need to point out that my brother the king is one of those spineless lackeys. There’s always room for a little tact.”

Colonel Arpajon was beginning to doubt that the heir to the French throne was entirely compos mentis. Still, the man was the heir to the French throne and, for the moment, paying his own salary, which had been sadly in arrears before the French duke’s advent on the scene.

“Send the cavalry to forage. Three hundred men, at a minimum. In the absence of Croats, we must make do with what we have.”

****

“Most villagers just fled to the hills as usual, taking their livestock with them, if they have any left,” the cavalry captain reported to Arpajon. “At any rate, there was no meat to be found—not so much as a mangy dog. They abandoned everything else. We loaded the food stores into the wagons and sent them back toward tomorrow’s stopping place—not that there’s much to be found this time of year. Dried-up, wrinkled apples and pickled cabbage. It’s too late to take the seed grain, I’m sorry to say. They’ve already finished the spring planting. There’s no grain or flour to be had—I’m sure that the French took their Kontributionen last fall right after the harvest and have eaten them up by now.”

“I saw the wagons moving through,” Clicquot, who was trying to keep an eye on things, answered. “So what brings you to us, Captain Gabourat?”

“We reached a village where they didn’t flee. Well, they couldn’t very well. The scouts had seen a yoke of oxen—maybe some other cattle in the sheds. It was a narrow valley and I managed to come at them from both ends by sending a company to circle around through the hills. The civilians fortified themselves, along with their animals, within the church, which annoyed the men, seeing that they did have some livestock still.”

“End result?”

“First, we tried shooting. They shot back, wounding a couple of us. Killed a couple of horses, too.”

“So?”

“The men burned the church out. With due apologies to God, of course, for destroying a consecrated place. I assured the more scrupulous that by taking animals inside, the villagers had already deconsecrated it themselves.”

“Did you allow quarter to those who came out? Or not?”

“They didn’t come out. We saw to that first, before we set the fires. We barricaded the building good and tight.”

“Thus also burning, I presume, the livestock which you were hoping to obtain and eat.”

“Things can get a little confused in the heat of an action. But we did bring back the horses they shot. Loaded them onto the last wagon. We can eat those tonight.”




Brussels

“Don’t be naive, young Nicolas.” Isabella Clara Eugenia pointed an arthritic finger at the younger of the two dukes of Lorraine. “Gaston wants what he wants. That’s true, the worst thing being is that sometimes he does not know what he wants, except for glory. So he is running around your duchy with soldiers.

“But do not forget that Louis XIII and Richelieu want what they want also, which is the aggrandizement of France. On the excuse that your brother allied with the Habsburgs, they will, if they can, nibble the duchy entirely away from him. As far as they are concerned, the main conflict will always be between France and Spain—and Spain means the Habsburgs.” She gestured toward her chest. “Us.”

Duchess Claude nodded. “You believe that they will not tolerate a Lorraine allied with the Low Countries, or with the County of Burgundy any more than they would accept a Lorraine allied with the Holy Roman Empire in that other world?”

“Precisely. That is why they occupied Lorraine in 1632. Make no bones about it, children. They will pursue their aims. Richelieu is not about to give up. ‘Vigorously’ will be an inadequate adverb to describe how he will handle Lorraine, unless something comes along in France to distract him. Then, he will relax in Lorraine only as long as he is distracted. Once the distraction disappears, he will return. He does not lose sight of his goals.”

Claude tilted her head. “Would he accept a Lorraine that was neutral? Or even one allied with the USE, which is scarcely a Habsburg power?”

The infanta motioned in the negative. “Any excuse he can think of to justify snatching Lorraine out of the hands of the ducal family, he will use—and if the historical justifications reach back to the days of the Roman Empire itself, then—well, the duchy was already settled then, so why should he limit his ingenuity to the modern days since the elevation of Charlemagne? The man will not stop until he has brought the eastern borders of France to the Rhine.”




Lorraine

“Two prongs,” the king in the Low Countries said. “To force Gaston out, either back into the Spanish Netherlands or west into France.”

He looked at the map again.

“Zuñiga, you take two regiments of foot by way of Rouvroy toward Stenay and Verdun. Hopefully, you will catch him before he reaches Stenay or while he’s still there. If that isn’t possible, block him between Stenay and Verdun.”

“This path you have mapped out is the long way around, not to mention that part of Luxemburg has a lot in common with the legendary deserts of Araby as far as pulling support is concerned. I’d as soon campaign in Morocco—which, respectfully speaking, Your Majesty, is something I have done and never want to do again.”

“The campaign is as much political as military. I’ll be taking an even longer route myself, by way of Diedenhofen. We simply have to launch through Luxemburg. It is not feasible to go through France or Sedan. I can’t afford to annoy the king of France or the duke of Bouillon right now. I can’t give them any excuse to stare wistfully at our southern borders when our primary focus this spring has to be looking east at Cologne. Gaston in Lorraine is just a nasty distraction.”




Under a flag of truce, on the outskirts of Metz

“If we can reach accommodation in the matter of a negotiated surrender of Metz,” the king in the Low Countries said, “it will not be to your disadvantage. I have full respect for your long and faithful loyalty to the duc d’Epernon. Your reconciliation with him—and resolve to endure, for the greater good, the humiliation of the promotion that his son La Valette denied you a few years ago—were fully honorable.”

Fernando was pulling out all the stops in his negotiations with Abraham Fabert, the French military commander in Metz.

Mentally, he reviewed the man’s dossier. Fabert was a military engineer, son of a former duke of Lorraine’s official printer. Charles III had ennobled the father; the grandfather had been a printer for the dukes of Lorraine also, not ennobled; before that—ambitious peasants from somewhere around Trier, probably.

“I was born in Metz,” Fabert said. “My wife and her family are from the Metz region. My father has acquired land holdings—small, but still estates—at Moulins, along the road from here to France.” He squared his shoulders. “My father was not well pleased by my decision in favor of a military career. Not even, you understand, though I have an older brother to inherit the estates he has purchased. He wanted to make me a printer, like himself.”

Fernando leaned against the elaborately embroidered back of his camp chair. The man was working up to some statement.

“My first appointment in the Rambures regiment was as Sergeant Major.”

Fernando nodded. Highly responsible, but still a combination of quartermaster and adjutant. Hard work. Not a post assigned to young noblemen with great prospects.

“I don’t want to command Metz during a siege action you undertake,” Fabert continued. “I don’t like sieges, at least, not long ones. And if I’m involved in a siege, I would much rather be on the outside looking in than on the inside looking out.

“Metz is my home. I was with the royal forces at La Rochelle. When we finally came into the town, after thirteen months, there were dead bodies all over the streets. The air stank with the smell of human bodies. Some said, though I never saw it for myself, that people had gone to the cemeteries, dug their own graves, and then lay down next to them, waiting to die. The poor had no food at all. The rich, inside their houses, with the doors barricaded, made a kind of paste from leather—old boots, old shoes, harness and such—and threw balls of it down from their windows for the ordinary people to eat. And they ate it. They ate it right up until the king sent some bread from the army commissariat. It didn’t cost His Majesty that much to make the gesture—sending the bread, I mean. Most of the population had already starved.”

The king in the Low Countries nodded.

Fabert called more recent developments to mind. “Though they do say, Your Majesty, that your siege of Amsterdam these past two years was, by comparison, humane. Still . . .”

Fabert drew a deep breath. “I consider myself, even though of the most recent ranks of the service nobility, to be a man of honor, which to my mind requires honesty. Should I agree to the surrender it would, unquestionably, require that I leave the service of France. If I enter the Habsburg service, I would hope to be continued in my present appointment at Metz. However . . .” He drew another breath. “However, I will not forge credentials showing that I have thirty-two quarterings of nobility in my ancestry to qualify for an officer’s place in the German manner. Not even though the practice of ornamenting one’s family tree is often winked at, in France as well.”

“In the new USE army, the Germans are having to become more reasonable.” The king in the Netherlands grinned, for once looking as young as he actually was. “Think of the famous count of Narnia. Moreover, the Austrians,” Fernando pointed out, “are much more reasonable about such things than the Hochadel, or even the Niederadel, of the Germanies have been. The nobility has influence in the Habsburg hereditary lands, of course, but much of that nobility is also of rather recent vintage, promoted for merit and subsequently ennobled.”

[image: Habsburg family]The wiry, strawberry blond, sprout from the Spanish branch of the Habsburg family tree laughed suddenly. “One of the great advantages of being Holy Roman Emperors was that my cousins in Vienna, until the recent developments, were also in a position to proclaim the retroactive ennoblement of a candidate’s deceased ancestors so that a new baron might have the necessary quarterings, but that may have become a casualty of Ferdinand III’s decision to become emperor of Austria-Hungary only. I am not sure.

“Still, one advantage that would come to you from deciding in favor of the Low Countries is that you will no longer have to disguise that you are a theoretical as well as practical geometrician—a better than competent geometrician, even if self-taught. We respect learning in Our soldiers. So does the grand duke of Burgundy. One major innovation that We, as well as the USE in the Germanies, are incorporating into Our standards for promotion is that the old ideas of the French noblesse d’epée, their contempt for learning, must go. In this new world, surveyors and map-makers receive respect. Artillerists get respect—and promotions—for the siege work they do.”

****

To be continued . . .
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Previously . . 

In 1628 Matthias Ehrenhardt was orphaned at the age of fourteen, when his family home in the small village of Vehra burned to the ground. To have any sort of future, he was forced to leave his Heimat, the place where he grew up and truly belonged, and go live with his aunt Grete Ehrenhardt and her husband, Berthold Felbers, a businessman and political leader in Eisenach.

By 1634 Matthias has completed Latin secondary school and his first year at university, with the intention of studying law. During a visit to his old friends and relatives around Vehra, he informs Dora and her father Thomas Hammel that he has changed his career plans with Uncle Berthold's agreement, and he is now on his way to Magdeburg to pursue chemical engineering at the new Imperial College of Science, Engineering, and Technology.

It becomes clear during the conversation that Matthias and Dora hope to eventually marry, when they can both afford to. Thomas has no confidence that this new profession he doesn't understand will bring Matthias financial success, though he wishes him well. Thomas forbids betrothal until Matthias proves himself in the world. He knew the world was changing around him; now he sees some of it.

In Magdeburg he shares a cramped lodging in a rooming house in the industrial district west of the wall with Germund, a mechanical engineering student from a shipbuilding family in southern Norway.

Meanwhile, the Hammel family's situation has improved. Thomas had never been able to acquire a position as a master smith with a shop in a guild town; now he is appointed Adelmeister smith at the new flax mill in Sömmerda, where Count August von Sommersburg is a major investor. The water-driven mill is being equipped with eighteenth- and nineteenth-century textile machinery, as rapidly as it can be recreated. He obtains a position for Dora in the mill office, a much better opportunity to build her dowry than domestic service.

Classes begin at Imperial Tech. The new college is stuffed into odd crannies of the Latin school building in the old city, a monastery in previous centuries. The down-timers among the student body need to catch up to the up-timer high school graduates in mathematics; the up-timers need to learn Latin. His first day brings the start of an algebra course, taught in German by Lennon Washaw. He is able to begin class work in chemistry simultaneously, since that doesn't rely on advanced math.

Matthias and Germund help each other keep up.

At the mill, Thomas is suddenly confronted with a modern engine lathe, owned by Hannes Dirck Bosboom, the civil engineer in charge of building the mill and bringing it into operation. Bosboom's mechanic, Gregorius Hochuli, was supposed to install the lathe and use it to make and modify mechanical parts as needed to get the mill up and running, but he staggered into the mill race blind-drunk and drowned. Thomas does the best he can with no manuals and no experience with precision machine tools. He gets it to work, but not well.

Meanwhile, Georg and Friedrich Fritsche, owners of a blacksmith shop a few miles from Erfurt in Bischleben, are getting inquiries from the nearby army supply depot and new businesses for metal parts they can't make by traditional methods at any reasonable cost or production rate. Friedrich goes to Grantville to investigate whether it's true that the shops there could do the work, if they weren't overloaded with orders. He returns with Karl Reichert, one of the new machinists trained at Nat Davis' shop. Karl advises them that their water power could run a small machine shop. They decide to make the investment, and they hire Karl to run it and teach them the new methods. For the first time in his career, Karl finds himself with nobody to go to for advice. He must find his own solutions.




In Episode Two . . .

Imperial Tech's chemistry department under the leadership of Allen Dailey acquires a bankrupt laundry outside the city wall and remodels it into a temporary teaching lab. The apparatus is sparse and somewhat temperamental at first, but the students begin getting vital hands-on experience.

Dora gains respect and additional responsibilities at the flax mill, along with a wage increase. Her dowry grows faster.

Karl Reichert attends the wedding in Sömmerda of his friend Fritz Wedemann from his early days in Grantville. During a break in the dancing at the reception, he overhears Thomas Hammel describing his difficulties using Hannes Bosboom's lathe. He offers his help, and teaches Thomas and Dora the correct way to install and set up the machine. His kindness impresses the Hammel family, coming as they do from a village where kindness and compassion were a central part of the local culture. Dora's lively intelligence appeals to him.

By the end of the term, the chemistry students are ready to try analyzing samples. Raimund Treck, from a mining family in the Harz mountains, proposes to analyze a metal sample from his second cousin's mine, instead of a standard teaching sample from lab stock. Professor Dailey allows it, but asks Matthias if he would like to work on the same sample, so that there will be an independent analysis for comparison. Matthias agrees. It's nominally a copper ore, but they find sulfur, some silver, traces of gold, and several other elements.

Raimund proposes to Matthias that they start a venture during summer vacation to extract the silver and gold from the smelted copper using electrochemistry. It seems simple. Matthias is torn between independent study at home in Eisenach to shorten the time to earn his degree, versus trying for early profits from separating the precious metals. He's becoming concerned that he might not be able to demonstrate to Thomas Hammel that he can earn a decent living as a chemical engineer by the time Dora accumulates her dowry. He dithers, then decides to take the risk. Raimund persuades Jupp Fimbel, an Imperial Tech student in electrical trades, to join them.

Through the summer the three partners encounter and overcome one difficulty after another, sinking more and more time and money into the business. By August they have a shop in the village of Gräfenstuhl, and a steady source of electricity from the generator at a mill run by Gerd Hartmann and his wife Marta Seidelin. And the process is working. They get their first revenue from the sale in the Mansfeld markets of a cartload of high-purity copper. Then more problems show up. They solve them, but the chemistry grows more complex, and the work of maintaining the line increases. But there's income.

In Sömmerda the flax mill is running into machine repair problems they can't handle with just a lathe and a drill press, and then Bosboom moves on to his next project and takes his machine tools with him. The mill begins sending work to the relatively nearby Fritsche Brothers shop. Thomas and Dora go there several times to handle the arrangements and consult with Karl on the technical issues.

September comes, and Matthias faces a decision. Return to college at the start of the fall term and push on for his degree, or put his efforts into ramping up production at the electrolytic refining shop. Matthias agonizes, then stays.

Dora is getting concerned that Matthias' few letters are all about the business and the technical progress, with nothing personal in them, and he hasn't visited in close to a year. Thomas understands that the problems and the hard work are weighing on his mind, and just hopes Matthias hasn't made a mistake.

By now enough anode residue has accumulated from copper purification to begin working on silver separation. They run into a new series of technical problems, practical difficulties, theft losses, and minor injuries. One by one, they find answers at the cost of time and money.

Personal notes are starting to find their way into the correspondence between the Fritsche Brothers machine shop and the Sömmerda mill. Some of Karl's stories set the Hammel family laughing.

Early in December Matthias and Jupp are anxiously hovering over a benchtop silver separation apparatus, watching the cathode to see if anything plates out. Something shows up, and Matthias begins methodically varying test conditions and taking notes on the results.

But a freight wagon is expected to pass in a short while, and Jupp goes outside to stack their stock of purified copper for shipment to market. He slips on a muddy patch, and falls on a sharp piece of metal sticking out of the ground—a piece of a broken farm tool, perhaps. He gets a puncture wound in his left calf. Matthias cleans and bandages the injury and advises Jupp to take it easy until it heals. But by dawn Jupp is in pain, and the area around the injury is tender, red, swollen, and hot to the touch. Jupp's moaning wakes Matthias, who immediately recognizes that the wound has gone septic and Jupp is in mortal danger. His best chance is to get to the new hospital in Magdeburg as fast as possible. Matthias sends Raimund to wake up village carter Oswald Weckesser to rush Jupp to the railroad station at Kloster Mansfeld.

Jupp's condition deteriorates visibly during the short ride to town. Matthias runs ahead to buy the tickets, jumping the line at the window and appealing to the station agent to do anything possible to make sure he and Jupp get on the next train, due in a few minutes. While Matthias goes back to assist Jupp and Weckesser, the through train arrives. The agent runs up to conductor Karl Alpendorf on the platform and explains what's happening. Alpendorf recognizes that this is a dire emergency, and makes the decision on his own authority to hold the train and incur the resulting disruption of rail traffic up the line. When Jupp arrives a few minutes later on Weckesser's horse, Alpendorf rushes him and Matthias aboard, and hands the telegraph operator a message to the division dispatcher as the train begins to roll.




In Episode Three . . .

The faraway dispatcher responds to the emergency. He holds a southbound freight at Stassfurt so Karl Alpendorf's passenger train won't be sidetracked further south for it to pass. He brings Magdeburg Memorial Hospital into the stream of telegraph messages; along with the new train order waiting for Karl at Hettstedt is

SEND PATIENT NAME AND SYMPTOMS

S D HUNSAKER

Karl directs Matthias to write the reply. He has a train to run.

Jupp's lower leg turns darker and the pain grows worse.

At Aschersleben there is another message from the hospital.

RECLINE X SUPPORT AFFECTED LIMB HIGHER THAN HEART X GIVE FLUIDS X

Karl finds Jupp a place next to one of the coal stoves to lie on the floor, and he and the passengers do what they can to make him comfortable.

Karl cuts short the breakfast stop at Stassfurt to make up some time. Now Jupp's leg is turning an ugly bronze color, and something is seeping into the bandage. His pain is worse. Karl would run the train faster if the track could stand it, but it can't. The station agent at Salbke saves two minutes by manning a door.

As the train approaches Magdeburg, Matthias asks Karl whether there are carriages for hire at the station, or any other way to bring Jupp the rest of the way to the hospital. Karl tells him it won't be necessary; the dispatcher and the hospital have made arrangements. He's been ordered to make a special stop at the nearest street crossing.

A horse-drawn ambulance is waiting. EMTs Ernst Boch and Janusz Lewicki come aboard with a stretcher and pick Jupp as gently as they can. Jupp screams at the first touch.

As they come through the front door of the hospital, Nurse Susie Hunsaker is ready and waiting. She begins the examination, and recognizes gangrene as soon as she has the leg exposed. She sends for the on-call surgical team, high-dose IV antibiotics, and Doctor Vittorio Di Benedetti, the hospital's expert on infected wounds. As they wheel Jupp into the operating room, the discussion turns to the cost of all the treatment. Jupp signs a statement permitting Matthias to use his lab skills to manage the IV apparatus, so that the hospital won't have to provide a technician round the clock for the next week.

Matthias writes to Dora with the unhappy news that the long-awaited Christmas visit to Sömmerda and Eisenach is no longer possible. He must stay in Magdeburg to help care for Jupp until his treatment is finished, and the medical expenses will swallow up the partnership's income for months to come—there is nothing to spare for travel expenses.

He writes to Aunt Grete, and mentions in passing that work on extracting silver must stop until the business can afford it once again.

For the next week Matthias works the night shift, regulating Jupp's IV apparatus while healing proceeds, saving the cost of covering that period with a hospital employee. He receives a small fee for periodically recording the vital signs of other surgical patients, but nevertheless the bill mounts rapidly. Meanwhile he studies the procedures for the physical therapy he'll be helping with later. One morning at the end of his shift he brings a letter to the mailroom, and finds it open. The clerk sees his name on the return address, and gives him a letter that came in two days earlier, forwarded from Raimund at the shop. It's from Dora, telling him how much she's looking forward to his visit. Has his letter reached her by now? Should he send a telegram?

A more philosophical letter arrives from Aunt Grete, praising his loyalty to his partner, and asking for the details of the refining process. She's thinking of investing in the business, if a small infusion of capital would get them through the experimental stage and into extracting silver and gold.

The course of IV antibiotics reaches an end, and Matthias no longer needs to spend long hours by Jupp's bedside. Susie suggests that he coordinate the craftsmen needed to design and build the ankle brace Jupp will need because of the amount of muscle mass he's lost, saving the cost of someone else doing it.

After a few more days, Jupp is able to stand, and moves to outpatient status for a couple more weeks. He and Matthias stay with Germund to save money.

Finally, the hospital's work is done, leaving a heavy debt. Matthias and Jupp are able to return to Gräfenstuhl and Raimund, to take stock and begin the long recovery from all that's happened. They go to work, shipping product, making process improvements, and keeping up Jupp's physical therapy. After a month or so a letter from Dora arrives. Matthias nerves himself to open it, not knowing what to expect. But Dora is understanding. And sad.

In Sömmerda, Karl Reichert arrives for a meeting at the flax mill with Thomas Hammel, the mill's factor Christian Folte, and the head of textile crafts Siegmund Pels. The management is happy with the machine work Karl has done for them, and they're disappointed with their machinery supplier's progress. They want Karl to help them develop a flax spinning machine by making mechanical parts to try out. He suggests building a test bed that can be rapidly reconfigured to test ideas as they develop them, rather than attempting to build a whole machine without knowing in advance what will work. A look passes between him and Dora as lunch is delivered to the conference room. Thomas invites him home for supper. It's a pleasant evening.

In Gräfenstuhl, the partners discuss Aunt Grete's offer. She will finance the development of the silver extraction step if they file incorporation papers and issue shares to her. They take her up on it. Once again, the experimental work gets underway, encountering problems and solving them one by one. They begin depositing refined silver cathodes to the company account at the bank in Mansfeld, paying the current bills, and slowly paying off the hospital.

Then the spring rains come, stopping traffic on the roads while the mud lasts. When the wagons can move again, the ford is gone. Washed away. Wagons can't get across the river, isolating the villages to the west from freight service. There's a ford at a new place, but there's no road there. All the shops and mines are cut off, with bills to pay and no revenue.

Karl is coming to Sömmerda more often now, to deliver experimental parts and observe the tests. He and Dora are seeing more of each other.

Erhard Faulstich, the Amtmann for the Mansfeld stift, calls a general meeting of the residents and masters cut off by the washed-out ford to decide on a course of action. He barely manages to keep order and achieve a consensus. It's Raimund's suggestion that is agreed on for lack of a better solution: make plans for a permanent stone bridge where the road is, but throw up a rude and crude wooden one as fast as possible, to last until the permanent bridge is ready. The project will be financed by a temporary special tax, to be paid in money or in labor building the bridge. Raimund and Matthias contribute labor.

Inevitably, the payments to the hospital fall behind schedule. Raimund starts worrying that if word gets around that they're not paying their bills, the whole business could collapse. On the recommendation of one of his relatives, they secure a business loan from the Hamburg banking firm Schickelgruber und Muntz, to tide them over until they can bring in raw copper and ship refined metals in quantity again. While the bridge work continues, Matthias starts experimental work on the gold extraction step, which involves considerably more chemistry.

And finally the temporary bridge is able to carry wagons, while the workers are still putting on the finishing touches. Raimund tries to arrange a shipment, only to be told that every wagon on the road has its eastbound runs booked for the next week, as every business is trying to ship its backlog at once. One of the wagoners offers a westbound load in three or four days. Jupp says take it, so they can at least get some raw material into the tanks again.




Episode Four . . .

Every wheelbarrow in the village was already in use. But they had copper in the cells again. Everything was running hot; Jupp had pushed up the current density as high as they could get away with, just trying to get anode slime as fast as they could generate it without stirring up the electrolyte and shorting everything out. They had to distill water just to keep up with the evaporation. The copper that was plating-out looked like a mess. They took turns watching the line like hawks. Two days. They shut down and started filtering and drying. Back into the cells with the electrolyte, and on line again. At least electricity was one thing they had no shortage of.

Raimund melted down the dried sludge into anodes—thin ones, they were. They started up the silver cell line. A day later they had silver cathodes and more sludge to process. Raimund made more anodes. The secondary sludge from the silver line went into a spare jar for later attention.

****

"Well, is it enough, do you think?" Matthias slid the weights back and forth on the scale until it balanced. Another wagon rolled past in the street. They still couldn't get a load of copper out eastbound.

"Looks like it."

"All right, let's wrap it up. I'll take the silver straight to the train station and send it off express, and it ought to get there tomorrow."

"It better. The loan payment was due weeks ago. Let's take the line back down to normal. I'm going back to trying for a sample of chloroauric acid. We've got a reasonable amount of secondary sludge to experiment with."




The counting house of Schickelgruber und Muntz

Hamburg

"Express package from Mansfeld. Sign here, please."

"All right, thank you." Scribble. Alois Krug looked at the label. From those new clients. It must have something to do with the loan. He opened it. Lumpy little metal plates with rounded corners and edges? The invoice said silver, and didn't say anything about what content of silver, just silver. They looked like silver. Not coin, or USE banknotes, or a bank draft, or even a telegraph money order? How odd! He took it in to the senior partner's room. "Herr Schickelgruber, would you take a look at this? What do you think?"

Schickelgruber looked at the papers, looked at the package, looked close at one of the plates, and weighed it in his hand. "Hmmph. For one thing, I think it's over a month late. As quick and easy as moving money has become, this could mean they're stringing us along, so it might be very fortunate that we put some limits into that contract. For another thing, the first question is whether it's any good. For all I know, it could be a thin jacket of silver hammered around a slab of lead. Weigh them, and I'll take one around the corner for a fast assay."

****

"Well, Herr van Eerbeek?"

"Most interesting. It's pure silver, all right, just as the invoice said. I sheared through it and tested in several places, and it's pure silver all the way through."

"That seems well, then. What do you think it would cost to get it stamped into coins, so we could use it in trade?"

"Stamped into coins? Goodness, no, you wouldn't want to do that."

"What? Why not, if it's silver?"

[image: silver]"I said pure silver. This isn't mere coin silver, worth only its weight of silver content, it's the purest silver I've ever seen. I can't even determine just how pure it is, with what I have here. There's an export-import firm here in the city that deals in this sort of thing. They have a whole different vocabulary for it—technical grade, reagent grade, semiconductor grade, whatever all those words mean. They work in a whole different realm of purity, where most of the price comes from how pure it is and what the remaining trace substances are, not what the metal itself is worth. I'll give you their address. You'd do much better selling it to them."

"I see. Thank you for that advice. What do I owe you?" He went to talk with his partner.




Gräfenstuhl

Raimund stamped the mud off his boots, and came inside the shop with a puzzled expression on his face. "That load of copper sold, so we have some money in the bank again. We can pay off a good part of the bills, and we might even be able to afford a chicken dinner. But some people were saying somebody from out of town was asking about us. You think it might be a big customer?"

"No, I don't think so. Look at this letter. It's from those bankers." Matthias passed it over.

Raimund read in silence. "What? Foreclose on us? That doesn't make any sense. We paid them."

"They're saying it got there late. Well, that's true, if it makes any difference."

"But can they even do that?"

"It doesn't look like it to me, but I know who could tell for sure. Uncle Berthold. I'll copy out the contract right now and send it off to Eisenach. I suppose I'd better not wait for the morning mail, I'll carry it into town and mail it from the railroad station."




Eisenach

"Those feather-headed fools, Grete! Do you know what that soft-headed nephew of yours and his wet-eared friends have gotten themselves into this time?"

"So dramatic, Berthold! They've gotten themselves into proving that there really is silver mixed into the base metal ores up north, they're getting it out, and they're on the edge of doing it with gold too. And they're making money off the pure copper left behind after they take it out, too."

"Making money, eh? Not any more, by the look of this. Read what just came in the mail." He threw down the sheaf of papers on the sewing table.

She read the letter first, and her hand went to her breast. "Oh, oh, my investment! Have you read this contract through yet? Is it really as bad as he seems to think?"

"What? Your investment? What are you talking about?"

"The twenty-three per cent of TEF Metals, Incorporated stock that I own. When they were right on the edge of getting silver extraction working last winter I put in enough capital to see them through finishing the apparatus, and of course I insisted on putting the business in the form of a corporation. And I bought one of those reprinted chemistry books, so I could grasp how they're doing it."

"How . . . much . . . capital?"

She told him.

He dropped down into his chair beside the stove and seized his head between his hands. "Is it as bad as he thinks? We'd better find out fast, now that we're caught up in it."

She looked at him, with a puzzled expression on her face.

"I said 'we,' and I meant 'we.' The enormous new millpond venture I've been working so hard to organize, Grete! The Werra Hydroelectric Project, to call it by the official name. It's taken all kinds of persuading and cajoling and politicking and paying-off, but the whole monster of a deal is just about to come together, and the consortium will be calling for capital soon. I was counting on that money as part of our share! Without that, it will go ahead without us, and my credibility in business in this city will be wrecked."

It was a rare occasion when fire appeared in Grete Ehrenhardt's eye, but it appeared now. "Berthold Felbers, you know perfectly well what our marriage agreement says. I've never known you to mistake the terms of any contract. You presumed to commit my money without asking? I love you, but I have my rights!"

He sat there, breathing hard for a few seconds. "And you committed that much money without talking with me? You had the right, but with this young schoolboy with no business experience at all? I know he's family, and I grew fond of him too while he was growing up with us, but I thought you had better sense!"

"Is that an insult?"

"It's not intended to be. But we have a severe problem, and I suppose I had better think in a constructive way about it. We had both better think about it very hard."

"Then perhaps, to clear the air, we ought to exchange apologies."

"Eh? Oh, I see, there's a certain logic to that." He stood up, and bowed formally to her. "Wife, I apologize for thinking to commit your funds to an investment without consulting you first." His voice was still harsh and strained.

She stood and curtsied. "Husband, I accept your apology, and I apologize for not asking for your business advice before making an investment that affects us both."

"And I accept yours." He inclined his head, and turned toward the door.

"Where are you going?"

"I'm going to walk outside the walls for an hour to calm my mind, before I speak again. Then we can sit down together and scrutinize this loan contract, and your letters and papers connected with this business, so we can understand it all and think how to proceed."

"Yes. Very well. I will call for Lotte to have hot chocolate ready when you return."

****

Karl,

The latest results are encouraging, enough to make it worthwhile to begin on a test bed for the spindle, flyer, and spool winding mechanism. If you can come next week to consult on this, you would be here at the time of the blacksmith's guild dance, to which our family is invited. Perhaps you would like to accompany us.

Siegmund Pels thinks perhaps a larger diameter for the first pair of rollers might give a smoother result. I've enclosed a sketch of what he would like to try. Please send a quote at your earliest convenience.

Scriptum Sömmerda, July 1636

With kind regards,

Thomas Hammel




Gräfenstuhl

Matthias and Raimund were loading the last of the refined copper onto a freight wagon as the sun sank into the treetops, when a fellow rode up on a lively-looking horse. "Is either of you Herr Matthias Ehrenhardt?"

"Yes, I am."

"Telegram. Sign here, please."

TO MATTHIAS EHRENHARDT

TEF METALS INC NEAR MANSFELD

FROM BERTHOLD FELBERS

EISENACH

COME TO TELEGRAPH OFFICE IMMEDIATELY X BRING PARTNERS AND BUSINESS DETAILS X WE MUST TALK X

UNCLE BERTHOLD

"This doesn't sound good. Jupp, do you feel ready for a walk into town?"




Zur Gelben Ente

Uncle Berthold looked around at the arrangement of the tavern's back room, the neat stacks of notes and documents in front of the three partners' chairs, and finally at them. He stood up, stretched, and put his hand flat on the table. "That's it. We're as ready as we're going to be."

This had been a wrenching week, and the worst of it was about to walk in the door. Matthias marveled at the calm Uncle Berthold projected at the head of the table, as they waited for the creditors. By what might possibly have been an authentic miracle, he'd arrived in front of the new Hartmann mill a few doors away from their shop, aboard an army supply wagon of all unlikely conveyances, with most of a day to spare. He'd observed their cell lines in operation and the electrical equipment that powered and controlled them, asked his questions about everything from the accounts to the ore assays, and drilled them in how to conduct themselves, what to say in front of the creditors, and what not to even hint at. It had been a chastening experience. The least of the strategy had been to arrive well before anyone else, so that they could rise and greet each one with everything in order for the meeting. It was all part of looking businesslike and prepared for what was to come.

Matthias turned to face him. "I don't know how to thank you for coming. This was turning into a disaster."

Uncle Berthold's lips pressed tight together. He turned and poked a finger into Matthias' chest. "Don't waste your time thinking how to thank me, boy, I didn't do it for thanks, I did it because we're all caught in this hole you've dug for yourself. Let me tell you right now, I am not pleased. A worse time would be hard to imagine. Everything is balanced on a knife-edge. And don't imagine that we've dug our way out yet. Now take your place and remember what I've told you. I hear the first of them coming in."

The next few minutes went smoothly enough, with the arrivals and introductions of the local people.

Then the noon train rolled in. Any minute now . . . A light hack drew up outside. Footsteps and the innkeeper's voice came from the front room, and here they were. Uncle Berthold rose and gestured to the two empty chairs at his left, on the creditors' side of the table. "Herr Schickelgruber and Herr Muntz? Please. I am Berthold Felbers, from Eisenach."

The stout one in front answered, "I am Albrecht Schickelgruber of Hamburg," and gesturing toward the tallish thin man following him, "and beside me is my partner Egon Muntz. And who might you be, Herr Felbers, a lawyer? We have come to take up the matter of a defaulted loan with Herr Raimund Treck, Herr Matthias Ehrenhardt, and Herr Jupp Fimbel. And all these other people?"

The three young men bowed in turn in their seats as he spoke their names.

"These others, who will introduce themselves shortly, are the other creditors and representatives of official interests, who have the right to be present during discussion of a possible liquidation. I represent the interests of Grete Ehrenhardt of Eisenach, and no, I am not a lawyer, although in the course of things I have gained some familiarity with the laws as they have changed in recent years."

Muntz sniffed. "I fail to see the relevance of all this. The loan contract is quite clear. In the event payment is not made on time, we have the right to collect the entire remaining principal, with interest and penalties, and failing that, to take possession of the assets of the borrowers. My clerk has looked at the place of business from outside. It seems substantial, and filled with the tools and equipment of the trade. These three seem well enough dressed. Undoubtedly there are household goods, ornaments, and whatnot to help satisfy the obligation."

Uncle Berthold had rehearsed them for this moment. The three of them fastened neutral expressions on their faces and sat at ease. Berthold, on the other hand, leaned forward, stone-faced and iron-voiced. "Herr Muntz, I know the ways of business well, and I also know the ways of wolves. That loan contract is quite a work of art. I'm sure you were altogether confident that you were dealing with a flock of tender lambs. Now look into my eyes, and tell me whether you believe I'm some soft young lamb, to be brought down with a sudden rush and a snap of the jaws.

"You undoubtedly imagine that you could take ownership of that shop and silver would keep dripping into your palms. Let us discuss reality. To begin at the beginning, do you know how to operate an electrolytic metal refining plant, how to clean and repair its equipment, and where to buy its supplies? No? Then do you know where to find workers who do? I know where, because I took the trouble to find out. In Schwarza and Ilmenau, where much bigger concerns than this hire them as fast as they can be trained, and pay them well. The only men around here who could operate such a shop are sitting in front of you. Were you thinking of hiring them to do the work if you took over? Wages would amount to much more than they've been keeping for themselves up to now, and in any case they have other career opportunities to pursue if you should force them out. That would leave the tangible assets of the business, consisting of the bank account, the inventory, some pottery full of half-depleted poisonous chemicals, two motor-generator sets, and odds and ends of tools and business records.

"There is no salable inventory, except the copper in the tanks and what remains waiting to go in, which was supplied to them on credit and they therefore do not own. The finished copper was sold on the commodities market here in Mansfeld, the proceeds deposited in the bank here, and used to pay bills. You got all the silver. That leaves the apparatus and written records. Do you have possible buyers in mind? I can tell you, the shops down south already have much better and larger equipment, and they would have little reason to send their people to operate what's in place here."

Schickelgruber displayed a sort of twisted half-smile. "You neglect the excess clothing, pots and plates, baggage, books, and whatnot. And the building. We certainly wouldn't."

"No? Then in your haste to lure in three neophytes who weren't paying attention to every condition and clause, you overlooked one essential detail yourself. The loan contract is not with these three men personally. It's with TEF Metals, Incorporated. The one sensible thing they did was form a corporation, registered in the State of Thuringia-Franconia. Surely a joint stock company is something a Hamburg banker has seen before, but you weren't looking. Now the laws of Thuringia-Franconia are very clear on what the creditors receive when a corporation is liquidated. The assets of the corporation. Not the personal property of the stockholders—one of them being my wife, Grete Ehrenhardt, whose interests I represent at this meeting.

"So, then, we've established what could be snatched up. But are you under the impression you would get it all? There is what's written in the loan contract, and then there is what the courts would allow. The proceeds from a bankruptcy would be divided among the creditors." He favored the man seated at Muntz' left with a direct look.

The man leaned forward in his chair and shifted his hand to the sheet of paper in front of him. "Herr Schickelgruber, Herr Muntz, I am Jodocus Leine, the agent for the lehen holder. The rent on the house and shop is two months in arrears. My principal has been patient with everyone in the neighborhood, while the bridge was built, but we would have nothing to gain by extending a similar courtesy to you. Do you propose to pay the back rent and maintain the lease while you find or train workers, or will you remove the contents promptly to a warehouse so that we can move in a new tenant?"

Without a pause, the woman to his left spoke. "I am Marta Seidelin, treasurer of the East Harz Electric Company. TEF Metals is one of our larger customers. We allowed them to stay connected while the ford was out and no revenue was coming in to anyone on this side, because we had no-one else immediately available to sell the electricity to, and the water was flowing through our turbine regardless. They aren't greatly in arrears, but they do owe us some money."

"I'm the factor at the smelter, Robert Treck. We give them a good price on raw copper. Family connections, you know. But what we let them have this month isn't yet paid for."

"Oswald Weckesser. I have an outstanding bill for cartage."

"Gotthold Lutz, coppersmith. I'm owed for rolling out starter sheets."

"Lukas Schauss. I'm a records clerk for the Amtmann."

That took Muntz aback. "What? Are there unpaid taxes, too?"

"No, they paid their bridge tax with labor. I'm merely here as an observer, to determine whether the interests of the Stift are involved. They may be, if a local enterprise is closed down."

Uncle Berthold resumed, "And so you see, what you would have at the end is a portion of very little. The only value of this business is in the form of a going concern. The only way you could hope to recover the full principal, let alone the astonishing penalties and interest increases you got them to sign their names to, is to leave them alone to continue in operation and make money, now that freight can move in and out again."

"Make money? Really? I looked at all the records made available to us when this meeting was arranged. What I see here is gross mismanagement from beginning to end. They have little idea of sensible business practices. We wouldn't be sitting here talking about the value of the remains otherwise. I see no reason to think they would do any better in the future. If we can do nothing more than cut our losses, Albrecht and I may as well do that."

"Herr Muntz, in the course of all this, they have learned much. And I have instructed them on certain points."

"Not enough, Herr Felbers, not enough by far! I have no confidence in them. Are you willing to take this shop's affairs in hand, and see to it that they are properly managed? If not, I see no reason to prolong things. You have our notice."

"That is your demand? That if a competent man of business is put in place, you will allow the corporation to continue, and repay the loan?"

He glanced at his partner, who nodded sharply. "Yes, why not? That would be a risk we could tolerate, until we see how affairs proceed."

"Mmph." Berthold drummed his fingers on the table a couple of times, and sat unmoving, staring at the far wall for five seconds or so. Then he focused his gaze on the bankers again. "All right, here is my offer. I have a young man in my employ, Stefan Gerstner, who has done well in past assignments, some of them in distant places where he had to act on his own. I can release him for a time to put the metal shop's practices into proper order and teach these men how to carry on afterward."

"You will provide his services? Until all the terms of the loan agreement are fulfilled? That seems acceptable."

Berthold turned on him, pointing his finger. "I know where you're going with this. I said I would release him for this task, not that I would pay for his services. While he works for the corporation, the corporation will pay his salary. Be careful how hard you push, Muntz. There can come a time in any negotiation when the demands become too great for the deal to be worthwhile, and it's better to walk away. Do you want me to walk away?"

Matthias kept his face rigid. That was no bluff.

****

Uncle Berthold growled as they walked away from the telegraph office. "So. I will have a hurried briefing with Stefan when we cross paths at the Jena railroad station, and you are to come meet him here the day after tomorrow. What a miserable mess. That meeting went about as well as could be expected, but not as well by far as I would have wished. This means new problems. Well, I helped you climb out of the hole you dug for yourself, and so now you're going to help me. I'm losing Stefan's services at just about the worst possible time, and I am not pleased. Not the slightest bit pleased. The moment he's oriented enough to stand on his own feet up here with your Raimund and Jupp propping him up, you're getting on the train and coming back to Eisenach. Let them teach some hired worker to do your tasks in the shop. Raimund can take over the chemistry, now that you've shown how to pull out the gold. In the test tube, anyway. I'm putting you to work in my office, until I can train someone else to take Stefan's place or I get him back."

"Wha—? How can I replace him?"

"How? You can't. What you can do is relieve me of many details, so that I can deal with the foot-dragging, the back-stabbing, and the stupid snarls that are nobody's fault. Can you use a typewriter? If not, learn quickly. I hope it will be enough. It had better be, you and my dear wife between you have put our whole financial future in jeopardy. If you weren't aware of it earlier, let me make it plain: I'm thoroughly displeased by what you've done. I can't even count up all the blunders you and your airy-headed friends have made, but it all comes down to one thing. You tried to start a business without bothering to learn what business is all about. Well, I promise you one thing. By the time I find someone who can do what Stefan does for me and you return to your studies, you will know a great deal more about the real world of business than you do now, and it will stand you in good stead when you finally present yourself as a chemical engineer."

This was going too fast. "You're not going to insist I stay on in Eisenach, then? You'll let me return to college?"

"Let you? I demand that you do. Matthias, you're as intelligent as anyone I know and your sense of honor is unmatched, but you don't apply yourself in any orderly way! First you were going to take your degree at the university in law and join me in the business. That would have been a very good career. But Grantville fell into our world, and you proposed to leave behind the studies you'd already accomplished, and pursue chemical engineering instead. And I fully agreed that it had almost limitless prospects in this changed world, and would be a shorter course of study as well, compared to finishing your bachelor's degree, then the Master of Arts, and finally the curriculum under the law faculty. And so you started anew. But again, after only a year, you left that and attempted a chemical business, for which you were woefully under-educated in chemistry, altogether untrained in business, and severely deficient in capital for what you intended. You have no perseverance, and without that, you can never succeed at anything.

"If you learn nothing else from me, Matthias, learn this: Start something you can finish, and then finish what you started. Once you've made your decision and begun to invest time and money, stay the course. Work completed is the only thing the world will pay for.

"Now help me carry my baggage to the station, it will be quicker than finding a ride. I have a train to catch. If I didn't think Stefan will need to pick your brains with the shop all around you, I'd bring you with me this minute. Pack your trunk and be ready to join me the moment he lets you leave."

****

My dear Dora,

The business is saved, but I must leave here immediately. It pains me that even though I must pass through Erfurt on the way home, I cannot have a day free to come up to Sömmerda along the way. Uncle Berthold made it ferociously clear that his need for me in the office now is so pressing because of what has happened, that he will allow me no delay. I hope that it will be possible to manage a visit at the end of the summer, when I return to college; at least, that's the plan now.

I will write more on the train, when I have time enough to explain the whole turn of events.

Scriptum Mansfeld

With greatest affection,

Matthias




Eisenach

Berthold had his head deep into working out what concessions might be pried out of the masons' guild as the price of agreeing to some of their latest demands, while Matthias was editing a letter to a baron's son who'd been making some sympathetic noises about finding a route for a high voltage power line if the proper conditions could be met, when Grete came into the office bearing some papers in her hand. Berthold looked up with a start. "My dear? Are we late for dinner again? I lost track of the time."

"No, but soon." She gave a little flick of the wrist, fluttering the papers. "Stefan has sent us a short report."

"Um. And has he found more cracked foundation stones in the underpinnings of the enterprise?"

"No, he says right at the beginning that the loan is paid in full. Blown away like a puff of smoke. Signed receipts from the bankers, and everything."

"What? He's been in charge less than two weeks! I know he's competent, but how did he do that so quickly?"

"Here, I'll read you that part. He says, 'The merchants of Mansfeld are long established and have not altogether kept pace with recent changes in the markets, in particular the new demands for metals of great purity, or the buyers for zinc at all. Our stockpile of zinc proved to be of reagent grade, and when this became public knowledge, Bozarth Batteries made a very attractive offer for all we had. Also, the copper was passing through too many intermediate hands. Similarly, the local bank understood silver and gold only as monetary metals.' So then he looked around and found out the proper channels to sell what they make. All at much better prices, reading between the lines."

Berthold banged his fist on the desk. "Ha! That must have been what he meant, when we talked for an hour at the Jena train station. He said he'd arrived there most of a day ahead of me, and ridden the local train into Grantville to ask some questions at the commodities exchange. So those are the answers he got!"

Matthias put in, "He found a market for the zinc? We couldn't find anybody willing to pay enough to make it worth shipping."

"Because you didn't look. Or know where to look. And it seems your Raimund and his copper-dealing relations didn't look, either, and maybe they're not such smart businessmen after all. But any master craftsman would teach such skills to an apprentice! After all, it does no good to make something if you don't understand how and where to sell it. Never forget this expensive lesson."

Grete gave him a sidelong look. "You can be such an old bear sometimes, Berti, even if you are right about this, and I take the lesson too. But then Stefan goes on to say that he expects the accounts payable to be current very soon, which is imperative to protect the company's reputation, and after that he wants to accumulate a cash reserve before thinking of expansion, so that the next run of bad luck doesn't cause another crisis."

"Umph. I can't fault his logic, but the real question is, when is your money going to start coming back here? Until then, we can't begin to breathe easy."

"Perhaps that's what he's thinking about when he says he expects to send a more complete financial report soon, and there will be some issues for the stockholders to take up. But then . . ." Her hands clenched. "Here, I'll just read it to you. 'Having discussed this with your fellow stockholders Herr Treck and Herr Fimbel, I ask your approval to stop work on silver and gold. For now, I believe it would be more profitable to concentrate our limited time and resources on expanding our position in high grade copper, zinc, and sulfuric acid, and sell the anode slime and other process residues to a specialty metals refiner in Schwarza.' "

Matthias' jaw dropped. "All that work we did, and he says it was a waste of time? Getting out the silver and gold was the whole reason Raimund wanted to start this, and the rest of us agreed to come in!"

Berthold dropped his hands onto the desktop. "That's only the half of how you all let money slip out of your hands. You never properly counted up costs and revenues before you began, or went out and collected the information to do it with. If you had just looked into what these Grantvillers were paying for this insanely pure copper they want, you would have been profitable last October. You were all so enthralled with the grand adventure of extracting precious metals from what came out of a copper smelter that you never stopped to consider whether you could make money doing it! By Venus, Mars, and Jupiter, Matthias, silver and gold aren't magical wealth! They're just commodities."

Grete turned in a rustle of skirts. "All right, Berti, we understand. We really do. We'll be more careful, won't we, Matthias? Now I have to go help Lotte bring dinner to the table. You both may as well wash up."




Bischleben

August

Thomas straightened up from examining the flyer mechanism on the workbench, and looked at Karl. "I think you're right about adding a pair of balance adjustments for the next round of tests, but I'd like to talk about something else, if I may. It won't surprise you that I watch you and Dora together—so does my loving wife when you visit us, and she speaks fondly of you. Perhaps I don't yet know your moods well, but I know Dora's. This afternoon, when we walked by the river to let the ideas flow, the two of you seemed very contented to be near each other."

Karl's head jerked up. He looked back with a surprised expression. "Er, yes, now that you say so, I was. Is something wrong?"

"No, no, I don't think so. Perhaps I'm guessing what's in your mind too soon, and perhaps you're not thinking of such things, but let me tell you very much what I told another suitor for Dora's hand. So that she will have a secure future, as secure as things can be in this world, I will have her marry a master of his trade, who has his own shop."

"You're willing to think of me as a suitor, then? I hadn't presumed. I must think seriously on this."




Eisenach

September

The station building was still a construction site. But the track was a solid reality, with a train standing ready beside a leveled strip of ground.

"Write to us with the news from Vehra and Sömmerda, Matthias. We don't hear from the old heimat often enough. God go with you."

"Yes, Aunt Grete. I can hardly believe how soon I'll see them all again."

She looked doubtfully at his trunk. "Are you sure you can carry that all the way up there?"

"I won't need to. The railroad has a baggage room at the Erfurt station. I'll just carry my light bag to stay overnight. It's not that long a walk, I'll be in Vehra by mid-afternoon and have the evening for visiting. Then Schallenburg tomorrow and Sömmerda on Sunday, and back to Erfurt for the night train."

"Remember me to everyone."

"I will, Aunt Grete. Two years. I wonder if everyone will still recognize me?"

Uncle Berthold put his hand on Matthias's shoulder. "Well, you're older, and I think perhaps a little wiser. Wise enough to carry through this time to your degree, and not let yourself be distracted again, eh? I will say, you've done well this last month, better than Gerlach is likely to do for some time yet."

Matthias winced. "About that . . . is Stefan coming back soon?"

Berthold's lips compressed for a moment. "I mean to get a straight answer to that question very soon, at the stockholders' meeting, if not before."

The bell on the engine rang a couple of times.

"I think that means it's time to get on board."




Sömmerda

This was certainly a better kitchen than they'd had in Henschleben, but all the houses in the neighborhood were there because of the mill, so of course they were full of new ideas. A cast iron stove top you could cook on without bending over and breathing smoke—

The bean vines in the garden were bearing now, and the early apples were appearing in the markets. What to make for Sunday dinner was occupying about half of Dora's mind. The other half was trying to make sense of what was between the lines of Matthias' few letters in the past year—or perhaps what wasn't there. Well, maybe speaking face to face would finally bring some answers to what was going on, beyond a dry chronicle of chemistry and business dealings. How did he really feel? Or did he feel at all?

****

Matthias was late, and fretting about it. The farewells in Schallenburg had taken longer than he'd expected, and then because of the overnight rain the road to Sömmerda was muddy in places and slowed him down. By the time he came within sight of the town, the bells were already ringing.

[image: building]The congregation was singing when he slipped quietly into the church and found a place in the rear. The building was fairly crowded, but there was a little movement, and Matthias caught a glimpse of Dora and her mother, halfway toward the front. So close! The gap closed again. After that he found it impossible to give his full attention to the service.

Finally, the last hymn ended. Matthias hurried to a spot just outside the door, where he could see them come out and they could see him. There were so many people. He waited anxiously. Finally, at last, they crossed the threshold and the morning sunlight fell full on their faces. He held out his hands. "Dora! I'm here."

****

"Dora! I'm here."

She stopped short, looking around to see where the voice was coming from. "Oh. You came. When you weren't at the house, and it got late and we had to come to church, I was afraid something had gone wrong again and kept you from coming." She stepped away from the doorway with Mama by her side, so the other parishioners could come out. "It's good to see you, Matthias. It's been so long. Are you well?"

"Yes, and you? I'm sorry, the road was muddy, and I couldn't keep a normal pace. I should have realized it and started earlier. You look different."

[image: pork pie]"You do, too. Your hair looks sun-bleached. Have you been working outdoors? Well, we're both more than a year older, and we've done many things. But let's go home now, and we can talk about it all while Mama and I finish getting the dinner ready. Life is better now. We have a honeyed pear cake and a pork pie today from a recipe in the newspaper, along with everything else."

Matthias smiled and offered his arm, and she took it. Mama led the way. Dora looked mostly ahead, glancing toward Matthias from time to time.

After a while, she tried to put her thoughts into words. "Matthias, I'm troubled."

"Troubled? How?"

She glanced sideways at him. "Troubled because it’s been so long since we’ve seen each other. Two visits I was looking forward to, that just never happened." She ran out of words and fell silent, looking down toward the ground.

"Yes, I know. Much too long."

She stopped and looked straight at him. "Is that all you can say?"

"What else can I say? You're right."

"You could tell me you love me."

"Oh, Dora, you know that."

He looked puzzled. That was strange.

"You know I have been saving for my dowry."

"Yes, you said so in one of your first letters. It's much better than being in service, isn't it? It was so good to hear that they respect you so much and value you so highly."

"You wrote that, and little else. And then your letters became fewer. Is there something else you’re not telling me?

"What I wanted to tell you, and couldn't because of the way things fell out, is that I was doing as well as you. But I wasn't. We were barely making headway. And then Jupp fell on that blade and everything went wrong for months, and we had no time to do anything but recover. You remember? The hospital saved him, but the cost almost broke us and swept away all our plans. But he's alive, and back on his feet now."

Dora sighed, "I am glad your friend survived."

"We all are. That hospital is a small piece of a great miracle."

In another moment the little party rounded the corner, walked a few steps further, and then they were home. Matthias turned to Mama and said, "Frau Maierin, this fine-looking house is yours? It looks new."

Mama smiled a little. "Yes, we’ve been fortunate the last two years. For that we all thank the Lord. Come in, come in."

****

The house was indeed a step up in the world from the old one in Henschleben. It wasn't only that the front room was big enough to walk around in without bumping into things, and the larger windows let in much more light, there was no need for a forge in the house. No smoke and soot; the walls were clean and bright.

Thomas Hammel was sitting up in a cozy chair with a blanket over his shoulders near a window. A thunderous triple sneeze seized him just as they came in. He looked up from blowing his nose. "Ah, Klara, everything should be ready very soon. I put it all in the oven when you said, and kept the fire the way you wanted it."

Frau Maierin took him around the shoulders in a quick one-armed hug, and smiled. "And a smith knows how to tend a fire, eh? Sit easy, we'll have it on the table before you know it, and maybe you'll feel better with a little food inside you. You can talk to Matthias meanwhile. Come, Dora."

Dora threw him a quick half-smile and followed her mother through the kitchen door.

"That sounds like a bad cold, Herr Hammel. I'm sorry you're not feeling well."

"Thank you. I thought it would be best not to bring it to church and give it to everybody. I won't shake hands, but it's good to see you. How long can you stay?"

"Almost the whole day. I just need to reach the Erfurt train station before it gets too dark to see where I'm walking. I should be able to do it in four hours if I keep up a good pace."

"Oh, I'm sorry, such a short visit, after all this time! And you won't get to see the Michaelismarkt, our favorite festival since we came here. That's too bad."

"Well, I don't have a place to stay overnight in Sömmerda, and all my relatives and old friends are miles away."

"I wish you'd said so in your first letter! We could probably have arranged something. But perhaps next time. Now, tell me what's been happening. Your letters were short, and I suppose you were rushed all the time, with all the work and then the troubles. How is that partner of yours, after what you all went through? You gave up a lot to save him, didn't you?"

"Yes, yes, we did. We nearly lost the whole business. We would have, if Uncle Berthold hadn't come when he did." Matthias inwardly winced. How could he dare to speak of any possibility of marriage, after such a debacle? No, finishing his degree and proving he could earn a living as an engineer was the only way to redeem himself.

"Ah, it's very bad, then?"

"It was until then, but it's turned the corner. The factor Uncle Berthold sent us to handle the finances found much better buyers for our pure metals. He had us out of debt in a month, without changing anything about the way we did the work. We had everything working almost perfectly by that time, but it wasn't bringing us the money it should have. We just didn't know how and where to sell what we made. I feel like such a fool. Uncle Berthold laid down the law about going back to college and staying there until I finish my degree this time, and I have to admit, he's right. The dividends the business is paying me since Stefan came are the only reason I can even afford to go back now, after I invested everything I had to get it started."

Thomas Hammel traced a shape with his finger on the chair arm. "This is going to delay things, yes?"

"Yes, Herr Hammel, that's inescapable." Matthias sighed. "I've lost a year trying to take a shortcut. But if I stay at college right through the summer terms from now on, I can finish in a little over three years. It will be hard, but I think I can do it."

****

Three years. Well, it probably couldn't be helped. Many an apprenticeship ran longer than that, let alone a university education in the law, as this young man had first planned.

Thomas' mind flashed back to the day, two years ago, when Matthias had rushed in to save his daughter from a dangerous fall, and been hurt himself. Whatever else had changed, Matthias stood by those who were close to him, whatever it cost.

Thomas started drawing the story out of him.

****

Klara glanced up as Dora eased the kitchen door closed and came over to where she was taking the baking dishes out of the oven.

Dora leaned close, and spoke in a low voice. "Oh, Mama! Did you hear? Nothing he said had any feeling in it!"

She put down the pork pie and looked her youngest living child full in the face. It was plain to see that Dora was holding back tears. "Yes, now that you say so." She paused and sighed. "I don’t know what to say, child. I don't know what to say at all."

"Mama, my heart feels cold. If he still loves me, I can't tell."

There was the sound of men’s voices and Thomas coughing, coming from beyond the door.

"You love him, though?"

Dora nodded. "I’m afraid, though. Has everything that's happened changed him? Or is he thinking about someone else? If I lost him, could I even find someone as kind and virtuous, someone who didn't learn from Pastor Kleinke what Christian good works really are? Nobody is like our old pastor, nobody is like our own people around Henschleben."

"Well. Don't be too quick to imagine such things. We have the rest of the day to look, and listen, and ask straight out if we have to. But sometimes actions speak louder than words, with men especially. Now, let's get the table set. Your pear cake smells wonderful. That might bring a few more words out of him. It certainly will from your father!" She cast a critical eye at the carrots in honey sauce, and poked one with the tip of a knife. "I really thought these would roast faster. I'll give them a few minutes more." She slid them back in, shut the oven door, and closed the draft part way.

Dora lowered her eyes, then took a tray and started stacking plates and tableware on it.

Klara looked at her. "You'd better wash your face, dear one. It looks like you’ve been crying, and you don't want that. Mmm. I just want to grind a tiny bit of pepper on the potato topping, before I bring it in. I'll be right behind you."

"Yes, Mama." She reached for a rag, and hesitated. "It's just . . . as we walked back from church together Matthias never once said anything at all about when we could be betrothed. Was he just avoiding the subject?"

"Well, maybe that just wasn't the first thing to say. After all, he only just got here."

****

Dora's mother came bustling into the front room, with the last dish caught in a piece of cloth to protect her hands from the heat. "Come sit, everyone!"

The corner of Thomas Hammel's mouth curved up, as he rose from his chair and waved Matthias toward the table. "Now you'll see!" He settled into his place and waited for the rest to seat themselves, and then led the family in a grace. Matthias found himself missing words and falling behind as he tried to follow, it had been so long since he'd recited it back in Vehra. Then he got a clear look at the dish at the center of the table for the first time, and caught a whiff of it. "This smells wonderful, Frau Maierin. What is it?"

"Besides the cut-up pork, you mean? Well, there are green beans from our garden, that just ripened. I can't garden as much as we did back in the village, when Thomas here was really a half-smith, not with these two working at the mill all the time. There are some carrots and onions in it, besides this dish of carrots alone. It has a cheese sauce inside, and then the topping is potatoes with a little more cheese on top, and some salt and a bit of seasoning. We can afford that now. We have much to be thankful for." She was serving it out as she spoke.

"Such skill is one of the things to be thankful for."

Her eyes crinkled. "A kind thing to say. But we'll have that honeyed pear cake after, and for that you can thank Dora."

Matthias scrambled for the right thing to say. "I look forward eagerly. It looks beautiful."

"Thank you." She gave him a shy kind of half-smile, and turned her eyes down toward her plate.

A couple of minutes later Dora's mother took a pause and looked across the table. "Matthias, tell us about the things you'll be studying this year—and how long it will take to finish this Chemical Engineer degree."

"Oh, um, well, I have to talk to my faculty adviser about exactly what to take next, but calculus has to come this term, so I can catch up in mathematics to all the up-timer students, and keep up with the physics courses. More advanced chemistry, of course, and I have to work hard on English because only a few of the books are in Latin or German yet."

"I think Mama meant how long it will all take, Matthias."

"I'll know better after I go through it with the professor, but as best I can calculate it, three or three and a half years."

Dora's mother pursed her lips for a moment, but said only, "There must be a great deal to learn."

From the look she gave him, Matthias wondered if he’d said something wrong, but couldn't see what it might be. He'd given a clear and accurate answer. Dora looked at him too, and seemed to push her food around. There was an awkward silence for a moment.

Her father said nothing.

Frau Maierin pushed on, changing the subject, "How are your uncle and your aunt?"

Matthias leaned back and grinned, "Uncle Berthold is a power to behold. He’s fifty-six this year, and as full of fire as ever. Like everyone else these days, he's trying to change the world."

Dora chuckled, "What about your aunt, your cousins?"

"Oh. Aunt Grete is wonderful! She and Uncle Berthold had daughters, you know. My cousin Julissa, she’s twenty-six now, was in Grantville for half a year with her husband, when he was studying their painting styles. They've gone to live in Amsterdam now. Birgitta is helping oversee Uncle Berthold's properties, but she has prospects too."

Frau Maierin was reaching out with the serving spoon again. "Interesting. Would you like some more pork pie?"

"Just a little, thank you. I must save room for the pear cake."

****

"That was really fine. It's better than I ever remember."

Dora gave him a real smile, for the first time. "It's the honey. And a little bit of cinnamon. We have that now."

After a few minutes more, Dora and her mother began to clear the table. Matthias was startled by the sound of a glass shattering, and looked up.

"Oh! I'm so sorry, Mama, it's one of the new glasses! It just slipped!"

"I’ve got the broom, sweetling—let's get it swept up—now don’t move anything except your feet, Matthias. There’s a shard right there." Matthias looked down at what was around him, before he moved. He'd seen what a deep cut from something sharp could do.

The two women went off into the kitchen. Herr Hammel had more questions.

****

It was a quiet Sunday afternoon, with just the first hint of autumn in the air, too nice to just sit inside, but perfect for a leisurely walk beside the river. Mama stopped a little way off, to look at some flowers growing wild beside the path.

Dora kept on a little longer. It felt like she was leading Matthias, more than following him, but perhaps that was because he was new to Sömmerda. She gazed off across the meadow on the far side of the river, looked at the puffy white clouds drifting past in the pale blue sky, then turned to him and demanded, "Why three years? You told us three years."

"Because that’s what the courses add up to, Dora, if everything goes perfectly. Some have to be taken before others, otherwise they wouldn't make any sense, so there's no way to make it go any faster except to keep on studying through the summer terms when most of the students go home. Doing it that way means a lot of independent study, without any lectures. I might have to find a tutor, if I get stuck somewhere."

"But three years? I have to wait three more years? Or more than that? I didn't know. This is just . . ."

She let go of his arm and ran a few steps, and dropped down to sit on her favorite stone on the river bank, thinking of the places in their old Heimat where she had kissed Matthias sometimes in other years. In the past . . . She was looking straight on when Matthias sat down next to her.

"I’m sorry I was late this morning," he offered.

She turned to him and tried to find the right words. "Matthias, I love you. We both said we at least thought of betrothal in front of my father, back in 1634 when you first told us you were changing plans and going to this new college, even if he wouldn't allow any promises."

Matthias looked down at his hands clasped in his lap, not at her. "And I, I, love you. Of course I do. Look, I won't let there be any more distractions. I can finish the courses in a little over three years, if I just keep on studying until it's done. And then I can begin earning. I don't want to lose any more time, Dora, not after what happened this last year. Trying to take a shortcut didn't work."

She sighed. There was still almost nothing personal in all these words, it was all about school and work and he wasn't looking her in the face. "It's just . . . I know many apprenticeships last longer than that, but it's already two years since we talked of this, when you first decided on chemical engineering."

"Yes, I'm sorry, I never should have gone into business with Raimund and Jupp, and ended by falling a year behind. But no more. I'm determined to let no more time slip away."

She took his hands, briefly, tentatively. "I'm glad of that, but still, it's three more years. Or more."

"I wish it could be shorter. It's hard, but there will be a great reward at the end, and along the way the learning is fascinating. A whole new world is opening up."

Dora whispered, "It’s the time, it's just the time, Matthias."

He must have had no answer; he went off in a completely different direction instead. "But what about you? Are you enjoying doing new things?"

"Sometimes. I suppose. The mill office is better than domestic service. Certainly, they treat me with more respect. But I want to get married, Matthias. The way it is now, we can't even make promises. Nothing is certain." She leaned her head on his shoulder.

"I know. The best we can do is what we're doing."

Finally, they kissed, and there was only a faint taste of the sweetness that should have been there.

****

"Hmm! There's more of the cake left than I thought there would be. Still, you did make a good-sized dish of it."

Dora looked, and her hand flew to her mouth. "Oh! I meant to wrap a piece for Matthias to take with him to eat on the train. In the midst of us all saying Auf Wiedersehen, it flew out of my mind!"

Mama looked at her appraisingly. "Oh, yes, you did say you intended to. Was it more than just being busy? You seem distracted."

"Distracted? Yes. I keep going over what we said this afternoon, trying to find the meaning, and I can't. We were so close, growing up, and now? I can't tell what he's thinking. I can't feel it. Maybe I just didn't know what to ask, or how to ask. Does he still mean for us to be married when he finishes school and can make a living? Or is he just following a plan set long ago, without thinking whether he still means it? Is it still right that we should be married?"

Mama cocked her head and pressed her lips together in a questioning look. "You kissed him." There was a questioning tone in her voice.

"Yes. And I felt very little. I didn't feel any promise, or hope of a promise in it."

"I thought that might be it. Well, perhaps we need to think of how to approach this, the next time we see him. He did say he expected to come again on his way home at Christmas—it's so much easier to travel now, with the train running all the way to Eisenach.

"Anyway, we can put the cake away, and enjoy it again tomorrow." Mama patted her hand. "Nobody could have made a better one."




Monday

"Magdeburg Central! Next stop, Magdeburg Central!"

Matthias yawned and straightened up in his seat, and started working out the stiff neck he'd gotten from resting against the window most of the night. Had it been only two years since he'd first come to Magdeburg? This was like traveling in a different world. The whole journey had taken barely a day, coming by train all the way from Erfurt.

He looked around. They'd just passed the airport on the left, and the new campus was coming into sight. A couple of the buildings had been open for almost a year, though he hadn't been there, but the one his eye fastened on had barely begun growing within its cocoon of scaffolding. There was a railroad siding right alongside laid on bare dirt, with a couple of flatcars stacked high with building stone.

That was where the new chemistry labs would be. With a little bit of luck, in a few more months his department would finally move out of the cramped old ex-monastery in the Altstadt and the former laundry west of the city gate.

He got down his coat and light bag, and moved to the end of the car. It would probably be simplest to leave his trunk in the station baggage room, until he found a place to live within reasonable walking distance of the lab and the old monastery. Germund had moved to the dormitory on the new campus, but that was too far away to get back and forth to his own classes quickly. So down to the bursar's office to register for the fall term, and maybe there would be some postings for roommates near the Altstadt.




Sömmerda

Everywhere, things were changing. After Schloßvippach, the Erfurter Straße was a new-style crushed stone road the rest of the way into Sömmerda, and the wagon rolled easier. Aside from the faster travel, Karl was grateful for the smoother ride. One thing that hadn't changed yet was the springs. At least, not on this particular wagon. Some unfamiliar foreign bird whistled as they passed a row of trees beside a field, and he whistled back. After that, he started whistling a lively tune he'd heard someplace. It was probably foreign too.

Karl could have directed the driver to the mill, but the extra stop would have cost more. For only a hundred and fifty pounds of cargo, it wasn't worth it. He got it unloaded at the freight wagon's regular stop, Der Goldene Adler, and went to the mill to borrow a handcart and someone to help manhandle the crate.

When he and the young millhand got back, Thomas Hammel was waiting just inside the big door, looking a little unsteady on his feet. He had a rag in his hand, and sneezed into it. Karl paused in the middle of getting the cart's wheels over the threshold, and called out, "Helf Gott, Herr Hammel!"

"Thank you. Was your trip safe?"

Karl laughed, "Yes, outside of a sore bottom. No broken wheels or axles this trip. The road was mostly dry. And I put some newspapers between your parts so they wouldn't bump together in the crate."

"Always thinking. Arndt here said he was going to Der Goldene Adler to help you bring this back. Are you staying there tonight?"

"Ha! Fine place, but too rich for me! No, I've got a place to lay my head at Klepp's little inn. Their canvas cots have no nasty little bloodsucking bedfellows and there's a decent cookshop next door."

Herr Hammel smiled. "So I've heard, but my Klara is a wonderful cook. Come share our dinner. And now, let's bring this over to the bench and open it up. I want to get all this put together and see if it does what we think it will. We have a busy time ahead." He pivoted away and sneezed again.

****

The kitchen was filled with the smells rising from the simmering soup—potatoes, lentils, root vegetables, even a little bacon. Klara was warming the leftover pork pie slowly, carefully. The front door closed with a solid thump she could hear even where she was—that would be Dora coming home, along with Sabina and Heidi from the mill. She heard the chatter before the kitchen door opened. It was a pleasure to have them to talk to for the evening; it was a little like their old custom back in Henschleben. A couple of giggles, then Dora came in and gave her a peck on the cheek.

Heidi produced a largish loaf of dark rye bread. "Here, Frau Maierin, I baked this yesterday."

"Thank you. You can put it right on the table." She looked at Sabina, who was pulling a bundle of parsley and celery leaves out of her bag. "Oh, that's nice. If you cut it up small, we can drop it right in the soup, and it should cook fast. If it's still a little crunchy when we eat, that's all right."

Sabina drew a little hot water from the stove's tank and started washing the leaves. "Whose turn is it next week?"

Heidi thought for a second, and answered, "Mine, I think."

Sabina set to slicing.

Dora came back in from hanging up the coats. "Mama, Papa said he'd be a few minutes late. They're just finishing a test run. He's bringing Karl with him tonight."

Klara laughed. "All right, the more, the merrier! We'll have enough." She remembered Karl Reichert from past visits; he was a thoroughly respectable young man, and pleasant to be around. She pushed the pork pie to a cooler spot on the stove; overheating wouldn't do the vegetables in it any good. She looked at the honeyed pear cake, considering; it was surely best not to reheat that at all. Perhaps a spoonful of cream when it was served might go well.

****

Dora set out the bowls with the blue floral figures under the glaze, that she'd bought as a present for her mother a few months earlier. It had seemed a little bit of an extravagance, but the old ones had gone to charity, so nothing was wasted. Anyway, they did look well on their table.

The front door opened and closed again. Klara looked out; it was Thomas and Karl. "Good, we're all here. Hang up your coats and sit. I'll get the pork pie. Dora, you can bring the soup." She waved Sabina and Heidi to the front room.

After grace, with everybody served, she looked around. "So, tell me. What's happening at the mill?"

Heidi laughed. "You know about the marriage last month, yes? I think we might hear of a betrothal this month. And one broken heart, maybe." The last was in a softer voice. She glanced at Dora, with an expression more sympathetic than mocking. Still, it was a little awkward.

Thomas changed the subject. "We had some good results today. We ran the whole machine slow, and got it to spin and wind thread without breaking. Tomorrow we want to work on getting it balanced so it can spin faster, and see if we can get better control of the spool so it doesn't jerk. And Karl wrapped the parts he brought with some pages of Die Erfurter Protestantische Zeitung, so I can read some of the news aloud after supper. Sabina, don't look worried. There will be plenty of work for everybody after we stop spinning by hand."

Karl looked over to her. "It should be more interesting work, too, and probably easier on the hands. You'd like that, wouldn't you?"

Klara hid an amused smile behind her soup spoon. Sabina was just a little bit vain about her hands, always trying things to keep them from chapping in the winter chill. Well, they were nicely shaped hands, with long, slender fingers. Sabina shot Karl a quick, startled look. But he was giving his attention to Dora again. Dora smiled back. Sabina started talking to Heidi about the way her neighbors shouted at their pig.

Finally, dinner was over and the dishes washed, and the girls settled in to some conversation over their knitting and mending. It was just about impossible to talk much at the mill, over the noise from all the machinery.

****

The church bell rang the hour. Sabina stopped knitting, looked out the window at the gathering darkness, and rolled everything up to fit into her bag. "Whoops! Time we were off to bed, Heidi, if we don't want to stumble all over ourselves in the morning. Thank you for hosting us again, Frau Maierin."

"Oh, I'm glad of the company. You're good girls." Heidi was just tying off the darning on a stocking; she started packing up.

Karl looked up from the sketch he and Thomas were working on. "Should I . . . "

"No need. This is a safe town these days, and they don't have far to go. Now, what's this adjusting screw here supposed to do?"

Dora saw her friends to the door, then came back and pinched a loose crumb of the cake. Karl winked at her, and remarked, "I saw that. I don't think there's any sin of pride in appreciating your own work. I appreciated it, for certain. Best thing I've tasted all week."

A silent laugh danced in her eyes for a moment. She sat down to see what the plan was for the next day's testing.

****

To be continued . . .
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Chapter 20: A New Year




Jagdschloss of the Duke of Sachsen-Eisenach, Marksuhl, Thuringia

The morning of New Year's Day 1635

"They're coming." Christine, landgravine of Hesse-Kassel, cocked her head and seemed to be listening to something.

"Who is coming? And what are you listening to?" Johann Ernst, hereditary governor of West Thuringia County, couldn't hear anything. But when his wife used the maximum gain of her hearing aid, she could hear even better than him. And it seemed she had, because she flinched, when Johann asked those questions.

He could see that she had reduced the volume. She smiled a very complacent smile. "Our special guests. They're just in time."

Today the christening for Friedrich Alexander and Christine Marie was scheduled. Ten thirty. And, since the weather was still freezing cold—near zero on the up-timer's Fahrenheit thermometer—it would be held here in Marksuhl.

It was better to herd a hundred adult guests through that cruel cold than two newborn babies. The innkeeper of the Golden Angel and the other inns in Marksuhl had nothing against a little extra business in the winter.

Even some journalists of the so-called "yellow press" had shown up, and Christine had forced Johann to attend several of these horrible Peinliche Befragungen they called interviews. It seemed that Johann Ernst, with his history as former Duke of Saxe-Eisenach, had grown in popularity. One of the female reporters had even asked him about his first marriage.

"Your Excellency, did you really marry Elisabeth von Mansfeld in spite of your father's objection?" she demanded.

Johann grinned. The counts of Mansfeld were ancient nobility, but his father had called his prospective father-in-law a servant and hostler. Johann Friedrich the Middle had always been more than a little snooty.

[image: dude]And much too credulous. First, he had believed the impostor who claimed to be Anna von Kleve, the divorced fourth wife of the English king. And then he had fallen into the schemes of the Knight Wilhelm von Grumbach, suffered from an imperial ban, started a small war, of course lost the war and finally was thrown into lifelong imperial arrest in Vienna.

So Johann had taken Elisabeth, traveled to Neustadt, where his mother had joined her husband in his fate, and convinced them to approve the marriage, his father even witnessing their official Beylager.

Certainly a story for the yellow press, even if it had happened over thirty years ago.

But back to the present. Now Johann could hear the strange sound, too. Or rather, it had been strange one week ago. When that thing turned up in Marksuhl for the first time, the whole of the village had left their houses to stare.

Johann knew up-timer cars from his visits in Grantville, but this was a completely different monster. Someone had taken one of the larger pickups, mounted steel chains instead of wheels, and thus converted it into a snowmobile, as they called it. It showed up on Tuesday—only one day after Johann had proudly announced the twins' birth—with several sleighs in tow, filled with newspaper inquisitors from Grantville. Slower than a man on a horse in summer, but through the deep snow in the Thuringian Forest, much faster than an animal-drawn sleigh.

During Johann's musings, Christine donned a heavy cloak and held out another one for Johann in her hands.

The roar grew louder.

[image: truck]When they left the house, the snowmobile just slid around the corner, through the gate into the yard, and came to a full stop. It hadn't any sleighs in tow this time. Johann could see a grinning man sitting behind a steering wheel in a large compartment.

Then the passenger door of the vehicle opened, and some people emerged. Johann couldn't suppress a chuckle; it looked as if they were fleeing from the stomach of the metal monster. Only when they got closer could Johann identify his two nephews and their wives, wearing heavy winter clothes.

When they had met in autumn both had signaled that they would perhaps accept Johann's children, but a long legal marathon would have to precede it. Afterwards some meetings of lawyers had been arranged, but as preoccupied as Johann was with his duty in the parliament and with the Wartburg project, he hadn't had the time to force them to decisions.

And then Max's due date approached, the weather confined them to Marksuhl, and Johann couldn't do more than invite them to the christening, knowing that they most likely wouldn't be able to manage the journey in the short time.

But with this monster . . .

****

"I love you," Christine said, giving Johann a quick kiss on the cheek.

Johann grinned sheepishly. He had managed to keep his newest carpentry project out of Christine and Max's sight. But when the two started to don their winter clothes for the two-minute walk to St. Hubertus, he only said, "You won't need that."

Then he opened the door in the kitchen, which normally led to a backyard with garbage cans. But now the exterior was dark.

Until he switched on the electric light in the wooden tunnel, he—and, of course, all of Marksuhl's carpenters and a lot of volunteers—had erected the day before.

"Be careful," he said. "The electric wires are naked."

So they could reach the side entrance of St. Hubertus without getting their feet wet, and without needing thick coats.




St. Hubertus, Marksuhl

[image: prayer]

After the parish had sung the official hymn, Johann Wagner, general superintendent of Eisenach, came forward, followed by the dukes of Saxe-Weimar and Saxe-Altenburg, each of them carrying one of the children to be baptized.

Both had told Johann Ernst that this shouldn't be considered "a legally binding statement." On the other hand, the words had been accompanied by a kind of grin that he could only interpret as whimsical. There was certainly something cooking.

Johann Wagner turned around and signaled the parish to sit down. Then he said to the children, "Depart you unclean spirit, and give room to the Holy Spirit."

He signed the boy and the girl with a cross on their foreheads and hearts, and said, "Receive the sign of the holy cross both on your forehead and chest."

Albrecht and Johann Philipp took care of their duty with due serenity. They had been godfathers before, so they could hold the children with practiced dexterity.

But that was only the prelude. The hard part came when both children were undressed to be baptized.

In the meantime, the massively overstuffed church had warmed enough to take the edge off its initial coldness, but Friedrich Alexander had shown to be a little delicate since his birth one week ago. So he immediately started to protest when his christening robe was removed. Hundreds of guests gasped in unison when Duke Albrecht of Saxe-Weimar barely managed to keep the little boy from falling into the font.

Fortunately, Christine Marie showed the stoicism expected from a high noble during an important event and kept quiet.




Back in the Jagdschloss

Sometime later three couples were sitting in the salon and sipping coffee.

"Thank you for coming and serving as godfathers," Johann Ernst said to his nephews and their wives. "You know, it's a matter close to my heart."

Albrecht grinned and pointed to his wife with his thumb. "Thank the women. Dorothea has threatened to visit her sister Dorothea Sophie in Quedlinburg and live in the Damenstift for an indefinite time, if I wouldn't approve it."

"And Elisabeth told me," Johann Philipp continued with a sidelong glance, "she would order an up-time lock for her sleeping room's door."

"Don't believe them," Elisabeth interjected laughing. "I only asked my dear husband if he really wanted to damage our family's reputation in Thuringia after the years of improved cooperation between nobles and commoners. With all the publicity your family has achieved."

Dorothea, sitting next to her husband on the couch, stroked his hand and was silent, smiling.

Albrecht cleared his throat. "Oh yes, there is something we want to tell you. To say it with the unforgotten words of our dear uncle: I'm about to become a father." He seized his wife's hand.

Congratulations followed.

"Yes," Dorothea said. "I've been to Grantville in autumn for something the doctors called a 'minor operation,' and now I'm pregnant. It seems I was pregnant once and didn't even notice it."

"So you can perhaps," Albrecht continued, "leave a little free space in your day planner this July for the next christening in our family."

****

"There is something else," Johann Philipp said with a look at Albrecht, "we have to confess."

"Ugh," Elisabeth interjected, rising from her seat. "It's business time. I'd rather see the children and chat with Max a little."

"Me too," Dorothea and Christine said in unison.

"I think," Christine said, "neither of you have seen our outhouse yet?"

"Outhouse?" Dorothea asked. "Doesn't that mean . . ."

Christine laughed. "Originally, yes, but ours is a little cleaner. Come on."




The "Outhouse"

"Yes, it's very nice here," Elisabeth admitted. She had already settled in one of the armchairs, taken sleeping Alexander from his cradle and was rocking him in her arms.

"I agree wholeheartedly," Dorothea said. She did the same with little Christine, who was sleepily sucking one of her godmother's fingers.

Max had excused herself after a while. She needed to greet the other guests, she had said. So the three duchesses were alone with the babies.

"You can take your shoes off," Christine offered, while doing the same. "The floor is heated from below by warm water."

Dorothea looked a little envious. "I'd rather preserve appearances. Didn't you say there will be a guest coming?"

"Our sisters," Christine said, "who will arrive shortly. Anyway, we need to get a little more relaxed."

Then she laughed. "And Andreas has seen Max and me naked already. He attends the sauna circle whenever he visits us."

"Ah yes," Dorothea said, looking around. "The famous and notorious 'hotbed of indecency' in the castle. The American newspapers were not amused."

Christine shrugged, trying to interpret the younger woman's facial expression. "Since you're spending the night here, you can join us later and try it out. I can arrange a 'hen party.' "

Dorothea's eyes gleamed.

Elisabeth's face showed no emotion. "And who is this 'Andreas'?" she asked.

****

[image: Andreas Reyher]Andreas Reyher took a deep breath before knocking at the door. He knew that Duchess Christine had arranged the meeting here in the Outhouse because she knew his problems when he needed to speak to "big shots," as the up-timers called them.

Although the Ernestine Dukes were no longer sovereigns, they all held seats in the upper house of the SoTF state Congress, and as such, their voices had great weight. If the planned reforms of Germany's educational system were to have any chance, a lot of people with money needed to be convinced. Germany's nobles were still the richest segment of society.

Which was the second reason he needed to talk to them. Now. Nobody knew how long the peace in central Europe might hold. There was no more time to waste. After more than a year of preparation . . .




Veste Coburg

August 1633

"Hoheit." Andreas Reyher bowed. "My—um—deepest condolences on your brother's death."

Johann Ernst von Sachsen-Eisenach, now Sachsen-Coburg-Eisenach again, after Johann Casimir's death, nodded. "Thank you, Andreas." He was standing at a large opening in the wall, overlooking the town of Coburg, his hands clasped on his back.

"What do you think will happen to this fortress?" he said without turning around.

"Hoheit?"

"Veste Coburg, I mean. The fortress my brother invested more money in than he owned. Much more money." He turned around and pointed to a stack of paper on the table. "A penitentiary. A lunatic asylum, the encyclopedia says."

Andreas stepped forward. "May I?" he said extending his hand to the paper.

Johann Ernst nodded. "Go ahead! Read it." Then he continued staring out of the window. For Andreas it seemed as if there was a smirk on the duke's face.

Andreas read the first page. Up-time English was far from his favorite language, but nearly two years in Grantville had made him more or less fluent. Yes. The article titled "Coburg" mentioned the school that Johann Casimir had founded in 1604, a three-year siege on the castle between 1632 and 1635. And the later usages. It seemed castles were no longer useful as fortresses. . . .

The second page was titled "Ernest I."

"Ernst der Fromme!" Andreas exclaimed. Then one word caught his eye. "Reyher." That was no English word. They called the bird, which had been his family’s namesake, a "heron."

"Ernest's educational reforms—made with the help of Veit Ludwig von Seckendorf and Andreas Reyher . . . that's me. Wow!"

"Yes," Johann Ernst laughed. "That's what I thought. And since I'm not interested in turning my heritage over to him now, somebody else has to order these 'educational reforms.' And why not some years ahead?

"This 'Veit Ludwig von Seckendorf' it mentions might be the son of a Colonel Seckendorf, who currently serves Gustavus Adolphus, but according to my sources the boy is nine years old at the moment. That leaves the job to you. Do you want it?"

"Hmmm." Andreas hesitated.

Thirty-two was not exactly a sober age, but other men had been deans of universities at that age. Andreas had planned a career at the University of Leipzig for himself, but Tilly's invasion had forced him to flee to Dresden in August 1631. And when he reached Coburg afterward, Duke Johann Casimir hired him and sent him as his—perhaps "spy" was the best word—to Grantville the same month.

"What exactly do you—um—want from me, Hoheit?"

"You have been to Grantville by order of my brother, haven't you? What did you learn? But have a seat first."

"Thank you, Hoheit. Their—um—school system is very different from ours. No praying, no reading of bible texts, no catechism . . . and no Latin. As well, originally no other languages apart from a modicum of Spanish and French." He shrugged. "On the other hand, they teach all the arts. Biology, geography, chemistry, all kinds of mathematics. Music and painting. They even could learn to drive their motorcars in this high school. Not that this is needed at the moment. And they have so many teachers, small courses, and each teacher only teaches one subject or two."

"What do you think is the most important difference?" Johann Ernst looked in Andreas' eyes.

Andreas averted his gaze, and shrugged again. "The free choice, perhaps. There are no different schools for children of the same age. All these children are free to learn any craft afterwards. Or attend the university . . . ." He hesitated.

"Go on."

". . . or what the up-timers call a university. Most stories mention things like parties and football. They had as many girls at their universities as boys. Learning seemed to be rather low priority for them."

Johann Ernst laughed again. "Not so far from ours, besides the girls, when I remember my time in Leipzig correctly."

Andreas blushed. "Hoheit, I don't want to appear insubordinate, but—um—the university life of high nobles is vastly different than for commoners."

"Yes, you're right, Andreas." His face turned serious. "So if you could shape a new school system for us here in Germany, what would you do?"

Suddenly different emotions shot through Andreas. Pride for being selected for such a task mingled with uncertainty and fear of saying the wrong word. Before Andreas had decided his answer, Johann Ernst continued.

"Perhaps it's better to take your time and write a report, collecting everything you have learned and your thoughts about it."

"A good idea, Hoheit. It's only that . . ."

"Yes?"

[image: Gymnasium]"That could—um—hurt some very influential people. What I want to say: For me it's clear that we urgently need changes. From your words, I deduce that your opinion is not so different. But some others . . . I think about the Gymnasium illustre in Gotha and its Rektor Johann Weitz. . . ."

"I think I understand. He's principal since Andreas Wilke's death, and he's teacher since . . . the last century?"

"Nearly. I once spoke to him last year and he doesn't like the frills and furbelows the up-timers teach at their schools. When I think about that, the term 'doesn't like' doesn't really get to the heart. I think he said something about his 'dead body.' And most of his—um—teachers think the same."

"Don't worry about that, Andreas. You only deliver proposals. The parliament will decide."

Andreas looked up. "Parliament?"

"Yes, I intend to make the whole thing a 'matter for the boss.' Do you know that some rich families have moved to Grantville only to get a modern education for their children? We must give them a motivation to stay here and pay their taxes here. So I await your report. . . . When?"

"Three months, Hoheit, should be sufficient. I'll return to Grantville for now, I have access to one of their electric typewriters. Not as good as a computer, but much cheaper for producing a readable manuscript."

"That's excellent. When you're finished, you will deliver the report in person. You'll find me in Marksuhl; I have decided to move there and leave the palace in Eisenach to the parliament."

Johann Ernst rose and extended a hand. "Welcome to my service, Andreas."

Andreas also rose and took the hand. "I'm honored that you place your trust in me, Hoheit. I shall not betray your confidence."




Grantville

Summer 1634

It hadn't been Andreas' fault that he didn't present his report in time. The events had come thick and fast. Large events like the war against the League of Ostend, the founding of the USE, the Ram Rebellion in Franconia, the battle of Ahrensbök, the council of Copenhagen.

Up-timers were involved in many of these events, and Johann Ernst had told Andreas to stay in Grantville, keeping a low profile, digging deeper into the school system there. He had learned later about the events—thick and fast, too—in the duke's family.

But Andreas made good use of that time. He worked at Blackshere Elementary, teaching the first grade of Grantville's children, up-timers, and down-timers alike, reading and writing in the German language. Of course, he knew the rules of the "New Method," which had been introduced not long ago, but mostly he just used his instinct.

Finally, the memorable evening in the American Oak Inn came, when Andreas sat over some beers, together with Loren Reading and Dave Jones, the elementary school's principal and assistant. They were discussing the differences between schools in Germany and America, when Andreas suddenly realized something.

Here, in seventeenth-century Germany, classes consisted of constant memorizing of letters, words, the catechism, some psalms, again and again. Children in the lower grades sometimes had to repeat the same curriculum up to six times.

The rules of the "New Method" had changed the circumstances—no hitting children because they didn't understand the subject, for example—but not the basic methods, at least not in the so-called "German school," which some people also called "lower."

There, in twentieth-century America, they used motivation, playful learning, experiments, and excursions. Reading and writing they taught, for sure, and arithmetic, too. But they showed the children the world around and helped them to understand—understand, not memorize. And perhaps the reason they could do it so easily was one simple fact that suddenly surfaced in Andreas' understanding.

"What?" Dave had asked. "No down-time teacher has a specific training? Didactic, pedagogy, child psychology, sociology? Nothing?"

Andreas slowly shook his head. "I know the word 'didactic,' " he said, "but the others sound Greek to me." He grinned. In the meantime, he had learned enough colloquial English, especially from his students, that the pun was intended.

Dave and Loren exchanged meaningful gazes.

Loren cleared his throat. "Dave and I have both graduated in elementary education, and I assumed you had at least classes in these subjects. So your methods are—ah—'natural' for you?"

"I don't exactly know what you're talking about," Andreas said. "There are the rules of the 'New Method,' which was introduced after Wolfgang Ratke's memorial in 1612—you know 'Ratichius'?" he added smiling when he saw Loren flinch.

"Ah!" The older man hesitated. "I've met him once."

Andreas' grin widened. "And you don't like him. You can say it. No man likes him. He has a way of 'putting one's nose out of joint.' Is that the correct figure of speech?"

Loren nodded. "Your English is constantly improving."

"He's someone," the young German continued, "who can't say 'I was wrong.' Do you know about his 'Memorial'? No? He showed up at the Imperial Diet in Frankfurt in May 1612, and distributed a piece of paper to the assembled Estates stating that he was able to teach all children seven different languages 'in very short time' starting with the 'oldest and most basic language' Hebrew. He also wanted to . . .now I quote 'introduce a common language, a common government, and finally a common religion in the Whole Empire and keep them peacefully.'

"Half a day later he published another pamphlet stating that everybody had misunderstood him and of course the children should master their mother language first. The 'common language' was already introduced by Luther's bible, and the 'common government' was evident in the Diet." He shrugged. "He's a genius when it comes to inventing new methods, but he's an assh—oops, I shouldn't use a word I forbade my pupils to use—when it comes to social interaction."

Loren and Dave laughed.

"I know what you mean," Loren said. "I heard they want to appoint him secretary of education in the SoT."

"Politician," Andreas said thoughtfully, "that's perhaps a better career for him than teacher."

"But, returning to our original subject," Dave said. "If you never heard of these Greek words, you're certainly natural in teaching children, and you perhaps don't really understand why you're successful and others aren't. You know what? I'll search my attic and get you the boxes with all of my and Susan's college textbooks. You should integrate these facts into the report for your spymaster."

Andreas flinched. The fact that he was sent to Grantville by someone had become crystal clear to the up-timers when he began to ask questions that went far beyond his day-to-day duties. On the other hand, they were mostly fine with it. According to Mike Stearns, they wanted to be spied upon.

****

Andreas spent the whole of the following weekend devouring the books. When he, bleary-eyed, saw the sun rising on Monday, one thing had become clear to him. The big problem wasn't the "Method." The big problem was the missing knowledge about how to treat children differently from young adults when it came to learning. And he had an idea how to change that, at least for himself for now.

"Loren," Andreas said the week after over a stein of beer, "can I ask you a favor? I'd like to teach Latin to all the third-graders whose parents want them to attend one of our universities."

"Latin?" Loren gasped. "Do you really think . . . ?"

"Yes, I do," Andreas firmly said. "As far as I know Johann Gerhard and other deans, changing their behavior normally can't keep up with the speed of a glacier. They might accept new scientific faculties over time, like the reformed faculty of arts in Jena, which doesn't require Latin. But if someone wants to be a lawyer or pastor, they can't step away from requiring a student to master Latin. Not in this century. And all I heard, a number of parents—Americans and Germans alike—expect their children to take up these highly reputable professions."

"But certainly—" Loren took a deep breath. "—you don't plan to hammer classic Roman plays into their brains."

Andreas laughed. "I detest Terentius, too. We worked through all his pieces three times in my years at Schleusingen. No, I thought about something more . . . thrilling, you know. And I didn't think about 'hammering.' More about 'motivating.' "

****

As a down-timer who had spent a total of fourteen years in three different schools before attending Leipzig University, and the last three years in Grantville, Andreas hadn't the slightest problem translating an up-timer text that all the children already knew well into contemporary German and Latin.

And finally, the third grade presented to their parents a stage adaption of "Petrus Semicaper." This was a big success, only exceeded by Bitty Matowski's Brillo ballet. Little Catharina Rabenwald received standing ovation for her impersonation of Tintinnabula. She had been very cute in the green dress with near-transparent wings at her back.

It had been interesting to observe both groups of parents during the play. The Americans, who knew the story but didn't understand a word the children said, and the Germans, who often spoke enough Latin to follow, but didn't know the story. All of them had watery eyes when they spoke along with the whole cast "Credo in faeres. Credo, credo!" when Tintin appeared to be dying.

****

Backed up by this event, which in Andreas' opinion had only been possible, because the children wanted to make the play a success, he wrote a completely new report. However, with each page he filled, the part of his mind which resembled the inheritance of his father, the rich wine merchant, and his years of mastering arithmetic, nagged him more and more about the costs.

"Teaching the teachers," was one core statement of his report. But who was able to teach these teachers? The answer was easy and disillusioning: Only a handful of people just now. How much would it cost to have Americans teach a batch of teachers, and then extend this to teach the thousands of teachers necessary to bring Thuringia's children up into the new time? Who would be able and willing to pay for something with a possible return on investment twenty or more years in the future?




Marksuhl

October 1634

"Able and willing," Johann Ernst repeated thoughtfully. He hadn't shown an inclination to read through the nearly eight hundred pages but instead urged Andreas to give him a verbal management presentation.

Something Andreas hated from the bottom of his heart. As soon as he needed to speak to someone important, he started to speak hesitatingly. But he had managed to transport the most significant facts, he thought. And according to the duke's facial expression, he had managed to transport some of his excitement, too.

"You speak about millions of dollars here," Johann Ernst's voice tore him out of his thoughts.

Andreas shrugged. The governor's math was apparently as good as his own. "Yes, Your Excellency, but what are the alternatives?"

Johann Ernst waved with his hand. "I don't criticize your conclusions. But I'm not the one to convince. You need to present this to the government of the SoFT—or whatever the acronym for this new political mantichora will be—once they have constituted themselves. And they will not be soft on you."

"Will you speak for me?" Andreas asked.

"I will do it. But that's not the point. I will have a seat in the upper house, and you have to convince the lower house to secure the funding of education. What a hoard of Pfennigfuchser and Erbsenzähler."

Andreas smiled. Penny pinchers and bean counters, the Americans called this kind of bureaucrats. Counting beans instead of peas wasn't a big difference at all. Then he forced himself to become solemn again.

The governor had obviously noticed his thoughts. "You'll need to practice your argumentation as if you're preparing a disputation," he said. "I'll look for opportunities for a test drive. Perhaps you should be prepared to jump in at the deep end anytime from now on."

Which had Andreas constantly drafting speeches in his free time. His consumption of paper, ink, and quills would have gone through the ceiling if there hadn't been an old computer he could use in the school. There wasn't a printer—machine, not person—available, but it was good enough to write ideas down, and work over them again and again like an armorer shaping a sword.




New Year's Day 1635

Finally, on the day after Christmas, an invitation arrived for the christening in Marksuhl. The Grantville newspapers were sending journalists, and Andreas managed to get a seat in one of the sleighs they had hired.

They arrived on Thursday, and now it was Sunday afternoon. And now Andreas knocked at a heavy wooden door with an unknown audience behind.

A faint female voice said, "Come in," and Andreas followed the invitation.

And found his gravest concerns confirmed. Several ladies of the high nobility were looking up into his face. He wasn't sure whether the everyday rules in this area of the castle—addressing everyone with their first name and using no titles—would hold today.

But fortunately, Christine relieved him of a part of his problem. She rose, and greeted him with an extended hand.

"Andreas," she said. "How nice that you could make it here. Dear sisters, please welcome Andreas Reyher." She grinned. "Our educational spy in Grantville, and by now a local celebrity."

Andreas blushed. Christine's enthusiasm was disarming. But then he swallowed the bitter pill, and greeted everyone with a handshake.

"Get yourself a beer," Christine said, "sit down, and relax. We are not here to eat you."

"Thank you, Christine." After he had done as told, he saw expectant looks, so he steeled himself. "Perhaps I should start by introducing myself to those, who don't know me.

"I was born in Heinrichs, that's a tiny village near Suhl. My father is a successful wine merchant, and he sent me to the local school at the age of seven. 'You'll learn reading, writing, and calculating. And when you're grown up, you'll join the family business.' "

When Andreas impersonated his father with finger lifted and in a basso voice, the women started to giggle.

"I then spent six long years in the village school of Heinrichs, learning what my father wanted. After three years I started teaching the younger children, when our . . . I can't call him a teacher. He was a hireling without a real job, who had lost one of his legs in an accident. His only qualification was that he could read and write. Anyway, he often needed to drown his pains in wine, and was—let's say—indisposed.

"Much later I learned that keeping us in this school for six years was most likely our teacher's way to effectuate the order of Duke Johann Casimir, all children should go to school from the age of six to twelve.

"After six years my father finally realized I'd better learn the language of the scholars to be his representative abroad. So I walked to Suhl each morning before sunrise, spent eight hours in the Latin school, and walked back again. After one year, they moved me from the first into the third class, and after another one, the Rektor told Papa that I shouldn't waste my talents, but strive for an academic career. He wrote a recommendation for the Gymnasium illustre in Schleusingen, and I became one of the ten students who had to pray each morning for the salvation of the late lamented Georg Ernst, the last count of Henneberg, in exchange for free food and lodging.

"Fortunately they put me directly into the Tertia, and I could graduate in 1621 and leave for the University of Leipzig. These fourteen years at three very different schools told me that I wanted to be a teacher. A better one than all those whose unprofessionalism I had to endure."

He took a deep gulp from his beer, then looked around. The women looked thoughtfully at him.

"You all had most likely the best scholars as private teachers, but I . . ." His voice traveled off.

Then Andreas Reyher straightened. "I'm here to present you some results of researches I've done in Grantville by order of His Excellency. Researches concerning the difference between the American schools and ours. And the results are devastating.

"Please take a look at this," he said, and handed some books to his audience.

He had paired up-timer textbooks from different schools and subjects with their counterparts from down-time. If any existed. Dedicated textbooks for children had come into existence only recently as a consequence of the "New Method." Kromayer had published a German grammar book for Weimar in 1618, and Jan Amos Comenius' Janua linguarum reserata dated from 1631, the new Latin-German dictionary/textbook, which would have been, according to the encyclopedia, translated into fifteen languages during the next twenty years.

"These American ones are so colorful," Duchess Elisabeth said.

"And look at these pictures," Duchess Dorothea added, pointing.

" 'A picture is worth a thousand words,' they say," Andreas quoted an American saying. "That is the big difference between all that we have to offer our students, and the up-timers' books. Comenius had the same idea later in the other world. His Orbis sensualium pictus, published in 1658, became a standard textbook for the next two centuries.

"I'd very much like to see what it looked like, but the Americans have no copy, only the note in the encyclopedia. Jan has written me that he hasn't yet thought about that."

"And the gist of it all?" Christine asked.

Judging from her smile, the question was purely "didactic," giving him a chance for the right answer.

He grinned. "I'm glad you asked. Just let me give you another example."

With that, he produced another batch of books. The original American score of "Peter Pan," his first less successful translation of "Petrus Semicaper," and several copies of the second edition.

"After the first week, it became clear to me that a text-only version wasn't enough to motivate the children, even in the multi-column style of the Janua, that means English, German and Latin next to each other. The American version had many drawings. Mine had none. Children are attracted to pictures and detest text.

"And so I hired ten of the best engravers from Grantville, Schwarzburg and other towns around. They worked through the next days and nights to reproduce all the drawings from the American edition. Only in black, uncolored, but nevertheless pictures.

"After I had distributed the new edition, the interest in the Latin class grew enormously. Although it was an optional course in the afternoon, more and more children attended. They had fun learning Latin. Fortunately, the payment for the engravers was covered by the budget I received from the duke of Saxe-Eisenach and his wife. This gave me a hint what a set of textbooks up-time style for each student in Germany would cost.

"But what now?" he finished. "Who will create and print textbooks for all children in all grades and all classes of elementary schools, Latin Schools, and potential new variants of schools? Who is able and willing to pay for this? Not only now. We'll need a whole generation of students to be prepared for the new world.

"And," he took a deep breath. "I suspect that—as God will—with less war, more and healthier food, the new sanitation rules, and the lack of the so-called," he grinned, "contraceptives, the generation to come will be much more numerous than the last one was."

"You expect to get money from us?" Dorothea asked. "You will have all these books printed and distributed?"

"Not in the least, Hoh—Dorothea. I'm only a simple teacher."

"Ha!" Christine interjected. "You are much more. You are someone who understands what's necessary. What do you think?" she said to the other women, while Andreas blushed.

Elisabeth laughed. "If I had a seat in this Congress, you'd have convinced me. Yes, you should go to Bamberg in spring and speak to them. I'll talk to Albrecht. He'll certainly support you."

Dorothea nodded slowly. "Surely. The same from me. Your plans are only reasonable. But you left one thing out. What about teacheresses?"

Andreas smiled. That was a question he was prepared for. "A very good question. And I've got an interesting answer. I believe we will have a big share of women trained as teachers soon. After all, many men are serving in the army, and women at home are free to earn money. Some of them can become 'kindergartners', and more can become teachers in elementary schools.

"I talked to David and Susan Jones. He's my assistant principal in Grantville, she is also a teacher in Blackshere, and they think they can take a sabbatical, as they call it, to teach a class of 'wannabe' elementary teachers the basics of up-time educational skills. That leaves us to find a place for that seminary, design and print the textbooks, and pay for David and Susan."

"I think," Dorothea said, exchanging meaningful gazes with Christine and Elisabeth, "we've got exactly the right connections to help you here."




The Salon

In the Meantime

"I have been to Magdeburg," Johann Philipp started after the women had left, "and had a long talk with Admiral Simpson. Not in his capacity as navy chief, but as former CEO. We have—and please forgive, Uncle Johann that you weren't involved—started to form a kind of Family Corporation."

Johann Ernst raised an eyebrow. "Something like 'Wettin, Inc.'?" he asked.

"At the moment only 'Ernestine, Inc.' I have no idea what will become of Johann Georg this year. But you got the gist of it. We want to put all our families' properties in one basket, sell such things as Hunting rights in southern Vogelsberg with the accompanying hunting lodges, and build manufactories instead. And found schools, colleges, R&D companies . . ."

"I intend," Albrecht said, "to open a business school in Weimar for the next generation of managers."

"All that," Johann Philipp concluded, "will take several years before it comes into existence. So we thought—" He smiled sheepishly at Johann Ernst. "—we'd try it without your help."

Johann Ernst laughed. "You youngsters! I don't blame you. Yes, do it. It's an excellent idea. When I die, you'll get all my properties into the big pot, too. And what about Wilhelm and Ernst?"

"We have contacted Ernst," Johann Philipp said. "He has already agreed. As soon as he marries Elisabeth Sophia, he'll be my heir anyway. We've come to the understanding to take Wilhelm and his sons into the business later. He's anyway the best-known representative of our family. The more so when he becomes Prime Minister. But at the moment we do it without him."

Johann Ernst grinned devilishly. "Let him regret having turned into a commoner a little longer. But it seems you're on the way to become captains of industry instead of cavalry."

"Oh heavens, no." Albrecht raised his hands in defense.

"I don't intend that, either," Johann Philipp concurred. "Admiral Simpson told me about the difference between a supervisory board, where strategic decisions are made, and the executive board steering the company. We need to find a chief executive officer—CEO, you know that most hated American acronym—whom we can trust."

"Which will not be easy," Johann Ernst interjected.

"Oh yes," Albrecht sighed and started to count his fingers. "As dignified as the emperor, as trustworthy as a general, as flexible as an up-time spring, as hard as a rock . . . I can continue with characteristics for another hour."

"Michael Stearns?" Johann Ernst laughed. His nephews flinched.

"It seems," Johann Philipp commented, "that even the up-timers have very few such characters. The redoubtable Mr. Stearns is always mentioned first when it comes to these properties."

"Hear, hear!" Johann Ernst said, still laughing. Then his face became serious again. "Perhaps I know someone else."




Some days earlier

When Johann Ernst entered the salon to read his newspaper, which had just arrived with the daily courier from Grantville, he didn't expect anyone else to be there. Especially not two people who, startled, moved away from each other because they had been sitting on the couch much closer than appropriate for an unmarried couple.

Johann Ernst chuckled. They had not exactly been sitting next to each other, and both of them were frantically trying to tidy up their clothes.

The man jumped up and bowed. "Hoheit, we didn't expect anyone to come in here."

Obviously.

The woman rose, too, and curtsied. "The landgravine said the room would be empty the whole afternoon."

Christine! Are you scheming again? "And you, dear sister-in-law, believed the head matchmaker of West Thuringia County?" Johann Ernst stifled a laugh and shook his head. Then he turned to the man.

"Hoheit," the man said, "I hereby want to ask you officially for the hand of the duchess of Braunschweig-Lüneburg."

"Heinz!" Johann Ernst was still shaking his head. "You're how old now? Sixty? You don't need my approval to marry. And even if Margarethe is younger than you—two years, if I remember correctly—she's an adult too."

He sat down.

[image: Altenstein]Heinrich Eitel vom Stein zu Altenstein was a highly esteemed man, who was Amtmann of Lichtenberg, had been privy councilor first for Johann Casimir von Sachsen-Coburg, Johann Ernst's brother, then for Johann Ernst, court marshal at both courts, and now member of the parliament of West Thuringia County, a widower since 1623.

Margarethe von Braunschweig-Lüneburg had been Johann Casimir's second wife, widowed since 1633. She lived in the Stadtschloss in Eisenach, first with Johann Ernst and Christine, and when they both decided to move back to Marksuhl, she remained there, overseeing the servants and other employees of the castle, which then became the home of the county parliament.

Johann Ernst took turns looking at them both. Christine had already told him that the two behaved like lovebirds when they thought themselves unobserved. And since his beloved wife knew his daily newspaper routine, this situation was far from accidental.

Heinrich seized Margarethe's hand. "Yes, I know," he said with a side-glance into her eyes. "But since you're our sovereign, I think it's still appropriate."

"Old school," the up-timers would say. He behaves as if he hasn't yet realized that I'm no longer the sovereign. Be that as it may . . .

"You have my blessing, if you think you need it. Margarethe, may I offer you my congratulations. You'll get a very proper husband."

"I know," Margarethe whispered. She kissed her betrothed chastely on the cheek. Then she curtsied again and said, "If you excuse me, I must talk to Christine."

****

After she left the room, Johann Ernst frowned. "Judging from your facial expression, I think there's something else you want to tell me."

"Yes, Hoheit," Heinrich said. "Actually, I didn't want to propose to Margarethe now, because I've got a problem." He shrugged. "I didn't want to burden her with it, but I suspect that I had no chance."

Johann Ernst laughed. "Not against these scheming women." Then he got serious. "Do you want to tell me what your problem is?"

"The SoTF," Heinrich said. "The fact that the members of the so-called Ram movement in Franconia became part of the National Guard."

"Huh?" Johann Ernst interjected.

"Yes, it's rather complicated. See, in 1630 I gave a private loan to the late Hans Wilhelm Fuchs von Bimbach. Even though a Catholic, he was a good old friend of mine."

"Ah," Johann now was seeing a little light.

"And he pawned one of the castles of his family. Together with the land around, it had thrice the value of the loan. Unfortunately, that was the same castle where his younger brother lived at that time, the same Ananias Fuchs von Bimbach, who played such an infamous role during the rebellion."

"And the castle . . . " Johann Ernst said.

". . . was used afterward by the people who are now part of the National Guard as a training target for their new modern field pieces. I can understand them. After all, Ananias took hostages, and kept them in this castle until Ableidinger and his troops set them free.

"Nevertheless, they completely ruined the property, which is now legally my property after both von Bimbachs are dead. Its value is near to nothing at the moment."

"And the money is gone," Johann Ernst concluded.

"So it is," Heinrich said scowling. "I could hire a lawyer; I could sue the State of Thuringia-Franconia for damaging my property, but how would that look to the public? I can see the headlines: 'Noble Politician of West Thuringia County in Cahoots with Franconian Scumbag.' That would ruin some really good connections with Franconian officials I've established."

"Of how much money do we speak?"

"You don't want to know it. De jure, I'm broke at the moment. I took a loan myself for helping Hans Wilhelm, because he was a good friend, even named his oldest son after me, and he was a relative of the Prince-Bishop of Bamberg, the now deceased Fuchs von Dornheim, which helped with our relationship to the Franconian Catholics.

"My salary as Amtmann doesn't even cover the interests I have to pay for this loan. Together with the rents from my properties in Schweina and Liebenstein I can make a living, but . . ." He took a deep breath.

"Can I help you somehow?"

"Oh, no, Hoheit. I don't want to ask that from you. See, there would be a problem with my post as member of the parliament. I'd rather thought about resigning that post early next year, and go to Bayreuth to find some tenants for the Franconian properties. I don't want to hire lawyers to do that."

"Heinz, you know, I'm not apple-polishing, when I say that would be a big loss for the parliament, for the county, and for myself."

Heinrich shrugged. "As soon as I have my finances in order, I'd be proud to work for you again."




New Year's Day 1635

"But he's an Amtmann," Johann Philipp said, "and member of your parliament, Uncle Johann. Why should he want to drop these posts?"

"There are private reasons he asked me to keep confidential." Johann Ernst shrugged. "He asked me to dismiss him and he will no longer be a candidate for the next term."

"He's got lots of excellent family connections," Albrecht said, "to Hesse and Franconia, too."

"He's a charming person," Johann Philipp said, "but he can be a real pighead, when it comes to his principles."

"Oh yes," Johann Ernst moaned histrionically.

Everybody laughed.

"These CEOs," Albrecht said thoughtfully. "Up-time I mean. Admiral Simpson told me that they had a very high salary. To compensate for the fact they were the natural scapegoats when something went wrong in their company. Do you think he would be offended if we offer him such a big amount of money?"

Johann Ernst grinned. "I don't think so. You should offer him the job. But first, tell him everything. Especially the 'scapegoat' thing."

****

Author's notes:

[image: hymn]The stories about Johann Ernst's father Johann Friedrich II "The Middle" are historical. The so-called "Grumbachsche Händel" were the determining factor for the life of Johann Ernst and his brother Johann Casimir.

****

The hymn "To Jordan came our Lord the Christ" is one of the last songs Martin Luther wrote.

****

The ritual of baptism is taken from Martin Luther's "Taufbüchlein." An English text can be found here. Please note that Luther's text at that time was contemporary language and not as old-fashioned as this translation.

****

Bible citations from Today's New International Version © Copyright by International Bible Society

****

Heinrich Eitel vom Stein zu Altenstein, his history, and his relationship to the notorious Franconian House of Fuchs are historical, as is the loan of 10,000 guilders he made to Hans Wilhelm Fuchs von Bimbach in 1630.

****

Andreas Reyher, born in 1601, went to Leipzig University in 1621, had to work as tutor for his living, and became a well-known creator of beginners' material for nearly all subjects at the university during his studies. He graduated as Baccalaureus of Philosophy in 1624, Magister in 1627, and was accepted as professor in March 1631. He fled Leipzig to bring his mentor's family to Dresden when Tilly conquered the city in the same summer.

OTL he became principal of the Gymnasium in Schleusingen in 1632, and survived a Croat Raid in 1634. After a short interlude at the Gymnasium in Lüneburg, he was hired by Duke Ernst not only as principal of the famous Gymnasium Ernestinum in Gotha, but also to formulate a set of regulations for all the lower and higher schools in the newly formed duchy.

The so-called "Special und sonderbarer Bericht," (special and peculiar report) later called "Schulmethodus" (school method) that he devised in 1642 became the basis for all education and soon produced the saying that "The peasants in Gotha are better educated than the scholars elsewhere."

At least from his time in Leipzig on he was a strong follower of Ratke's "New Method." He was constantly communicating with many other pedagogues, i.e. Johann Amos Comenius, Sigismund Evenius, even with Ratke.

****

The USA in the year 2000 had a total of 4.4 million teachers, not considering the universities. The total population was 282 million, just about twenty times the population of Germany in the 1630s. So we speak of a total of two hundred thousand teachers we would need to reflect up-time educational standards.

****

The problems Wolfgang Ratke (aka Ratichius) encountered from his bad behavior culminated on October 5, 1619, when he was thrown into prison for lèse-majesté in Köthen after he had alienated his sponsor Fürst Ludwig von Anhalt-Köthen by refusing a ducal order to write down his famous methods. He stayed in prison until June 1620. Then he was expelled from the principality, received a horse, 100 guilders, and a bag with his clothes. He went to Rudolstadt, where his most faithful supporter Countess Anna Sophia von Anhalt-Köthen had married the count in the meantime.

****

Johannes Kromayer was the Superintendent of Weimar, and a strong follower and further developer of Ratke's "New Method" although he detested the man wholeheartedly.

Art Director's Note: Thanks again to Rainer for providing base images for the interior illustrations, always much appreciated! -Garrett

****














Marine Radio in the 1632 Universe

Written by Jack Carroll
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The novel 1632 confronted our fictional friends with the Maunder Minimum, a unique period in early modern times when solar activity stayed abnormally low for decades. Hams traditionally rely on ionospheric skip in the high frequency bands for long-distance communication at modest power levels with antennas that a private individual can put up, but that was elusive by the 1630s, if it was there at all. Perhaps the situation wasn't quite as difficult in actual history as it is portrayed in 1632 canon, but there was nobody using radio then to leave us historical records. With the equipment and antennas the eighteen original hams in Grantville had, anything much beyond twenty miles or so was severely limited by short daily openings in the lowest ham bands, covering limited spans of longitude. Rick Boatright's "Radio in the 1632 Universe" series beginning in the first Grantville Gazette and at the 1632 web site, www.1632.org, explains those problems in detail, and what the hams were able to do about it.

Despite all that, several stories and novels in later canon ("A Friend in Need," "Storm Signals," "In Remembrance," 1636: The Saxon Uprising) have relied on dependable radio communication across salt water for hundreds of miles at any time of day or night, with strong hints of plans to operate over much greater distances. So how was that possible? To answer that, we need to take a close look at radio propagation modes and the frequencies where the different modes do their best work.

There are many physical effects that can carry a radio signal around local obstructions and the curvature of the earth, some of them familiar to hams and some hardly mentioned at all in ham technical literature. Physicists, engineers, and technicians who study and use these phenomena refer to them as "propagation modes." Historically, a number of different modes have been put to work to communicate with ships at sea and the coastal stations that serve them.

[image: timers]In our fictional universe, Grantville arrives with no capability to fabricate radio parts, and nobody who undertstands the design and manufacture of tubes and transistors. Up-timers and down-timers together are forced to create an electronics industry from scratch. It gets on its feet in the years from 1633 to 1638 or so, building an electromechanical alternator transmitter in 1633 and the first all-new vacuum tube in late 1634. Some of the earliest radio equipment the embryonic industry will be able to put into production will turn out to be ideal for modes that work well across salt water. If the hams themselves overlook some of the possibilities, the scholars in the libraries will come across clues, and the engineers and scientists coming out of the private study groups and the new technical colleges will mathematically deduce the existence of some of the most useful modes from the equations of electromagnetic theory.

In this article we will examine four propagation modes that our fictional friends should be able to put to work during the Maunder Minimum, when ionization is weak in the upper ionosphere. We will discuss the frequency ranges where those modes work best, the variables that influence their performance, and the equipment needed to use them. Then we will work out the numbers for several receiving locations and radio paths of interest to our friends.

Because the focus of this article is marine radio and the point-to-point links that connect shore stations into worldwide message-handling nets, the calculations will be based on the requirements for reliable communication by Morse code at commercial speeds.

We'll look first at ground wave, which makes use of the electrical properties of salt water, and isn't affected by solar activity at all. We can calculate the ranges achievable with this mode with reasonable accuracy, using published data in the Radio Propagation Handbook.

Next, we will turn to earth/ionosphere waveguide mode, used for long-range communication in the very earliest days of radio. It does use the ionosphere, but at very low frequencies, where strong ionization isn't required. Historical data indicates that it functions well even with weak ionization. This mode, too, is highly stable, and mathematically predictable.

Following that, we will turn to night-time sky wave at 500 KHz and 150 KHz. While sky wave is highly variable, extensive data in Naval Shore Electronics Criteria: VLF, LF, and MF Communication Systems and in a BBC report on propagation at 150 KHz gives us reasonable confidence that even the quiet-sun ionosphere would support skip on these lower bands starting a couple hours after sunset. Anecdotally, the "NMO Report," reminiscing on the experiences of operating at the old Coast Guard station in Honolulu, says that the whole Pacific typically opened up on 500 KHz around 9 PM every night. That station operated for decades, through many sunspot cycles.

Finally, we will examine moonbounce, which means just what it says: long-distance communication by bouncing radio waves off the Moon, as described in the VHF/UHF Handbook. Like ground wave, it makes no use of the ionosphere. Unlike the other modes, it operates well above the frequencies where atmospheric radio noise is significant, and for that reason is the most reproducible and predictable of the four.

Each of these modes has its strengths and weaknesses for our purposes. Ground wave doesn't offer the longest ranges, but it is dependable, and its antennas and transmitters fit well on shipboard. Sky wave in the lower frequencies is useful on shipboard and has greater reach than ground wave, and offers considerably more range between shore stations where antenna space isn't as limited. Earth-ionosphere waveguide mode offers full-time worldwide communication, but requires truly colossal antenna structures occupying large tracts of land, and would probably not be affordable in money, material, or logistics within the first decade after the Ring of Fire—even though the transmitter technology is easily within reach from the earliest days. Moonbounce offers reliable scheduled communication to distant parts of the world, but requires higher frequency tubes than the electronics industry will be able to produce during its first few years. Its highly directional antennas require clockwork to track the Moon, and for that reason would be very difficult to use on shipboard.

This article will not cover propagation modes that are useful primarily at shorter ranges during the Maunder Minimum, valuable as they are for other purposes. We will also limit discussion to the marine and fixed services, and not cover the uses of these modes in other services, such as broadcasting or land mobile. Regretfully, we must also pass by communication satellites, ideal as they are for the purpose, because it's likely to take well over a century to conjure up the vast array of materials, technologies, and engineering specialties needed to lay the groundwork for such an undertaking.

Antenna theory and radio propagation physics are intensely mathematical subjects. Detailed analyses of how these things actually work take up entire books packed with dense mathematics, and still some matters have to be left to actual measurement. We will skip all that, and present only some simple calculations and conclusions relevant to the matter at hand: basic communication by Morse code across salt water.




Terminology

A few terms of interest, before we move on:

VLF: Very Low Frequency, 3 to 30 KHz, 100 kilometer down to 10 kilometer wavelengths

LF: Low Frequency, 30 to 300 KHz, 10 kilometers down to 1 kilometer

MF: Medium Frequency, 300 KHz to 3 MHz, 1 kilometer down to 100 meters

HF: High Frequency, 3 to 30 MHz, 100 meters down to 10 meters

VHF: Very High Frequency, 30 to 300 MHz, 10 meters down to 1 meter

UHF: Ultra High Frequency, 300 MHz to 3 GHz, 1 meter down to 100 millimeters

RF: Radio Frequency, radio waves or equivalent electrical signals of any frequency

MUF: Maximum Usable Frequency, the highest frequency at which a radio wave meeting the ionosphere is bent sufficiently to return to earth. MUF varies widely with solar activity and time of day. In the Maunder Minimum it is often below the lowest ham band.

Bandwidth: The width of a signal in terms of the range of frequencies it occupies, as a result of the information being transmitted; or the range of frequencies a particular filter or other circuit will pass

For example, a human voice containing audio frequencies up to 3 KHz will create a radio signal at least 3 KHz wide (or considerably wider, depending on the method of translating it to a radio signal). A single-sideband voice signal at a nominal frequency of 3980 KHz would actually occupy 3980 to 3983 KHz.

CW: Continuous Wave, the type of clean signal produced by vacuum tubes and RF alternator transmitters, as opposed to interrupted wave, produced by spark transmitters. Radio people usually mean Morse code transmission when they speak of CW, even though nearly all modern transmission methods are actually based on continuous waves. CW makes far more efficient use of power and bandwidth than interrupted wave.

Wavelength versus frequency: Wavelength is inversely proportional to frequency; in free space the product of the two is equal to the speed of light, approximately 3x108 meters per second.

Isotropic antenna: An antenna that radiates equally in all directions in three-dimensional space

It doesn't actually exist, but is a convenient mathematical reference for comparing real antennas.

Omnidirectional antenna: An antenna that radiates equally at all points of the compass

Directivity: The degree to which an antenna radiates or receives in a preferred direction

Horizontal and vertical directivity may or may not be the same.

Antenna pattern: A polar plot of the radiated power density versus azimuth or elevation angle

There are many kinds of antennas with many pattern shapes.

Aperture: The effective electrical capture area, expressed by the ratio of the antenna's received power to the incoming wavefront's power density

The aperture may be very different from the physical dimensions of the antenna elements.

Antenna gain: The ratio of the power density in the preferred direction to the power density of some reference antenna, such as an isotropic antenna or a half-wave dipole.

Gain may be expressed as a numerical ratio, but is usually expressed logarithmically, in db.

Loss: The ratio of the power or power density at the output of some lossy medium, such as a propagation path or a cable, to the power or power density at its input.

Loss may be expressed as a ratio, but is usually expressed logarithmically in db.

Decibels or db: A logarithmic way to express a gain or loss ratio P2/P1

G=10Log10(P2/P1)

The db form of expression is convenient for propagation calculations, because gains and losses in logarithmic form can be added up algebraically, instead of multiplying very large and small numbers. Gains are positive, losses are negative. Absolute power levels can be expressed as db relative to some reference level, such as a milliwatt or the thermodynamic noise floor of a reference antenna.

dbm: decibels relative to 1 milliwatt

Reciprocity: A theorem stating that an antenna's transmitting and receiving patterns are identical

S/N: Signal-to-noise ratio, usually expressed in db

OTL: Old Time Line or Original Time Line, real history up to April 2000

NTL: New Time Line, fictional history beginning in May 1631




Ground wave propagation

Ground wave was one of the earliest modes to be understood mathematically. It is an excellent workhorse for reliable two-way communication across medium distances on salt water, and it always works regardless of what the sun is doing. What it won't do is carry us across oceans at manageable power levels.

Let's look at how this mode works.

If a radio wave is traveling tangent to a smooth conductive surface, it induces electric currents in the conductive medium, which interact with the wave and cause it to become focused onto the surface and follow it. If the surface isn't perfectly conductive, and of course no part of the earth's surface is, kilometer by kilometer the medium absorbs a small fraction of the wave's power and converts it to heat. Propagation loss is built in.

Thus, there are two effects that decrease the signal strength as the wave travels further from its source. In free space, simple geometry and conservation of energy tell us that the area of the expanding spherical wavefront is proportional to the square of the radius (the distance traveled from the source), so that the power density (power per unit area) decreases proportionally to the inverse square of the distance. But the ground wave medium is not free space. Because the wave travels in a lossy medium, the power density decreases as a decaying exponential function. So even as the wave spreads out in space, it loses part of its power as it advances.

The practical result of these two mathematical functions multiplied together is a moderately hard limit to the distance at which any particular ground wave signal can be detected above the atmospheric background noise. Beyond that distance, the power required to push it further becomes unreasonable very quickly. The usable distance depends on the transmitter power, the frequency, the transmitting antenna's efficiency and ability to launch its power into the ground wave, the electrical conductivity of the surface the wave travels over, the receiving antenna's properties, the natural atmospheric noise power density at the receiving location, and the receiver bandwidth. We will take these factors one at a time.

There is a good deal of published information on the performance of ground wave propagation, particularly in the MF broadcast band. AM broadcasting stations use this mode for reliable daytime operation over land across hundreds of miles, using fairly high power levels. Performance across land depends heavily on the quality of the earth over which the signal passes; there are performance curves for a range of earth conditions.

The interesting thing about salt water, though, is that it's about 500 times as conductive as "good earth" and 5000 times as conductive as "poor earth." Ground wave propagation is uniquely suited to the needs of the marine radio service.

In the frequency allocation tables of our OTL world, a number of bands in different parts of the spectrum are assigned to the marine service, each suited to particular propagation modes. Those allocations are made for good reasons, and most of the reasons will apply even during the Maunder Minimum. It is reasonable to expect the NTL band allocations to resemble the ones we know, though the HF marine bands may be somewhat neglected until the skip comes back.

It turns out that three major practical considerations influence the choice of frequency for a particular communication requirement: path loss, natural noise, and antenna size as a function of wavelength. The bands of most interest for salt water ground wave are in the neighborhood of 150 KHz, 500 KHz, 2 MHz, and 4 MHz.

Ground loss increases with frequency, but noise decreases with frequency in nonlinear ways and varies wildly according to receiving location, time of day, and season.

The size of a transmitting antenna of any one type is proportional to the wavelength, and therefore inversely proportional to frequency. This becomes a major cost and construction obstacle at the lowest frequencies we'll consider here. The shortest straight antenna that will resonate by itself and operate efficiently without external additions is a quarter wavelength tall, mounted on top of a conductive ground plane consisting of 100 or so radial wires that reach out at least a quarter wavelength horizontally in every direction. Of course, the space available aboard a ship is much more limited than the space at a large shore station, and the sea itself must substitute for the much more conductive copper-wire ground plane, so this puts ships at a disadvantage if they want to transmit on the lower bands. Electrical power and space for large, heavy radio equipment also tend to be more limited aboard ships than on shore.

So the tradeoffs get complicated.




Earth/ionosphere waveguide propagation

At sufficiently low frequencies, the D layer of the ionosphere becomes a reflector instead of an absorber. This is important during the Maunder Minimum because the D layer, being generated by the sun's ultraviolet light instead of charged particles, is much less dependent on sunspot activity than the E and F layers responsible for HF sky wave reflection. Regardless of sunspots, at VLF a radio wave becomes trapped, bouncing back and forth between the conductive surface of the earth and the lower ionosphere, doing most of its traveling through the free space in between, with far lower loss than ground wave offers. Because the lower the frequency, the deeper the RF current penetrates into the ground and therefore the larger the cross-section of the current-carrying layer, ground quality becomes much less important at VLF, and the wave bounces off poor earth almost as readily as sea water.

The sweet spot for this mode is the 10 to 30 KHz VLF region. The attenuation is astonishingly low, in the range of 1.5 to 2 db per 1000 kilometers. Furthermore, the power density doesn't decrease with the inverse square of the distance as it does in free space, because once it gets far enough from the transmitter to fill the height between the earth and the ionosphere, only the horizontal width of the wavefront is able to increase further. But because the earth is spherical instead of flat, the perimeter of the wavefront ceases to increase as the wave gets a quarter of the way around the globe from its origin. After that, the wavefront perimeter shrinks, as it focuses down toward a point halfway around the world from the origin, and the power density suddenly increases again.

With the right station design and enough power, full-time worldwide communication is possible.

Unfortunately, the noise level is very high at such low frequencies, and the wavelength is far too large for conventional self-resonant antennas to be feasible. Even though the tallest feasible transmitting antennas are drastically shortened in the mathematical sense, and suffer in efficiency because of it, they're still enormous structures occupying large tracts of land, and require very high power transmitters to realize their full potential.

Furthermore, the practical problems of shortening reasonably efficient VLF transmitting antennas to dimensions even a wealthy national government can afford result in very narrow bandwidths, which limit communication to Morse code or slow-speed teletype. On the other hand, one of the simplest ways to reduce the received noise and so reduce the required transmitter power is to use a narrow-bandwidth filter in the receiver—which limits communication to Morse code or slow-speed teletype.

VLF receiving antennas, though, can be very small, because there is no need to make them efficient. Once the antenna picks up more noise from the natural atmospheric background than the receiver's front end generates, signal-to-noise ratio does not benefit from making the antenna any bigger. For example, I have an electronic clock with a tiny internal loop antenna a couple of inches square, which is able to receive daily time signals from a 60 KHz station 1800 miles away. There is a benefit to making the receiving antenna directional, though. A directional receiving antenna can increase the signal strength without increasing the noise; however, a directional VLF receiving antenna is typically a pole-supported wire 0.5 to 2 wavelengths long. At 30 KHz, a 2 wavelength wire is 20 kilometers long—another real-estate hog, feasible only for well-funded shore stations in sparsely populated places.

With this mode, shore stations can transmit one-way to distant ships, or they can communicate among themselves to provide a "fixed service" linking widely separated shore stations into a worldwide net. Some real-world stations in the 15 KHz region are used as much to communicate with the far side of the world as to reach ships in their own neighborhood.

The hams may know about ground wave, but they almost certainly know nothing of VLF waveguide mode. Possibly there may be some clues in the older encyclopedias, or the radio people may come across it eventually while exploring the spectrum.

Of all the modes that could potentially provide worldwide communication, this one is the least demanding of advanced technology. It can even be done without vacuum tubes. In our own history, specially designed AC generators were used in this band for decades as mechanically driven high-power RF sources. In fact, there is still one transmitter of this type preserved as a historical exhibit in Sweden, and it comes on the air once a year.

In our NTL, an MF alternator was developed in 1633 for the Lutheran broadcasting station WVOL in "Canst Thou Send Lightnings?" Once developed, that technology could be applied very quickly to high-power VLF Morse code transmitters.

[image: antenna]The question of when in the NTL this mode could be put to work to bridge oceans and continents comes down to when it will become feasible and affordable to obtain the materials and do the large-scale construction for the enormous transmitting antennas, when sufficient cargo capacity will be available to ship the staggering quantities of material and construction equipment to their destinations, and when suitable sites can be secured amid the NTL political conditions. To get an idea of the scale of a no-compromises VLF transmitting antenna, consider NAA at Cutler, Maine. Each of the two antennas has a central radiating element 900 feet high, a wire top hat consisting of six diamond-shaped petals 3000 feet long supported by a ring of six towers at the ends and an inner ring of six towers supporting the wires at mid-span, and a set of buried radial ground wires running 3000 feet out from the base. The site is built on a peninsula surrounded by sea water on three sides, with the ground plane wires distributing the current into salt water at their ends. The tuned circuits that match the transmitters to the antennas fill good-sized buildings in themselves. With all that care in engineering and construction, the efficiency of these antennas is just 50%. Smaller antennas for VLF can be built, even without top hats, and they will radiate. Just not as efficiently.

One crucial difference between the earliest days of radio in the OTL versus the NTL is that in 1900 the steel industry had decades of growth behind it and was keeping up with demand, and there were railroads everywhere, 10,000 ton steamships capable of bringing massive quantities of construction material to any part of the world within weeks, and mature port facilities almost anyplace a major coastal station would be desired. None of that infrastructure is in place in our 1630s.

VLF stations could still be built in the NTL, but probably not big enough ones to cross oceans within the first decade. Still, calculation of the power required for radio paths of interest is worthwhile to show what can be done when the time comes, if our friends ultimately decide on that approach.




Sky wave propagation

Sky wave is the night-time workhorse in the 500 KHz marine band and the LF region, from a few hours after sunset until sunrise. It comes alive soon after sunset reaches the place in mid-hop where the wave needs to reflect off the ionosphere. At that time the D layer fades and the signal can pass through to the higher layers, where it gets bent back down toward the ground. As noted earlier, the absence of sky wave during the Maunder Minimum in the bands the hams know, which are all above 1.8 MHz, is a severe bottleneck to long-range communication, especially in the first few years of the NTL.

[image: sky wave]But Rick and I believe there's good reason to expect that the weaker ionization levels in the F layer during those decades would still be sufficient to get usable skip in the LF region and the lower end of MF. The navy manual, the NMO report, and the BBC measurements covering the declining years from maximum to minimum sunspot activity, all appear to bear this out. With MF or LF sky wave, reliable night-time transoceanic communication would be possible at manageable power levels. While these bands call for transmitting antennas far too large to fit in a ham's back yard, and hence the up-time hams have little or no experience with them, an LF or MF antenna and the land to build it on are affordable for a navy or a commercial radio communication service.

As we shall see, ground wave even at 150 KHz doesn't get us across the Atlantic, except at totally insane power levels. Earth-ionosphere waveguide mode can go right around the world, but only at such low frequencies that it may not be possible to construct adequate transmitting antennas for a good many years. Moonbounce is a possible alternative for transoceanic communication, but it requires more advanced tubes than Grantville's electronics industry will be able to produce in its earliest years.

Until then, night-time sky wave at 500 KHz and below looks like the best chance for predictable communication at ranges over 1000 kilometers. Published data shows a nightly opening lasting up to 8 hours. A single hop covers up to 2000 km; longer distances require multiple hops. When the intermediate ground reflection is off sea water, the losses are low enough to support paths of two or three hops in these bands.




Moonbounce propagation

This mode was never widely used in our world for marine or fixed-service communication. To make it work, both stations need a clear line-of-sight path to the Moon. This means the duration of the daily opening depends on their difference in longitude, and it moves approximately an hour later each day as the Moon proceeds along its orbit. By modern standards, this makes for an unattractive traffic scheduling problem for a commercial or military communication service. The U.S. Navy has made limited use of moonbounce at sea, but only for special purposes. On the other hand, for our NTL friends where the alternative is perhaps a couple of years to carry a letter to the far side of the world if it gets there at all, a sliding daily communication window may not look so bad.

One very attractive feature of moonbounce for our 17th century friends is the logistic simplicity of delivering the hardware to a remote part of the world. A complete station, electrical power source and all, will stow in the hold of a 200 ton sailing ship with plenty of room left over. Every colony expedition can bring along a disassembled long-range station, capable of communicating with the outside world. Most of these stations would be able to reach home directly; only the most distant parts of the Pacific would need a relay through an intermediate longitude.




Important coastal station sites

When we design a low or medium frequency radio network to deliver a commercial or military communication service, an acceptable level of performance is generally considered to be full-time operation at 25 words per minute. Failing that, the service should at least operate on a dependable daily net schedule.

To accomplish that, our calculations for transmitter power and antenna design must begin with the natural noise level at the receiving site. (See Signals, Noise, and Bandwidth, below.) Some of the desired places are obvious from canon alone; others can reasonably be extrapolated from canon and forum discussions. Having identified the receiving locations, we turn to the worldwide radio noise maps to calculate the required signal strength.

For best coupling to salt water ground wave paths, we want the transmitting antenna in a wet sea-side location with unobstructed views to the horizon in all the desired directions, on which to lay out a copper ground plane to distribute the antenna current. Exact site selection requires local surveys; here we'll just talk about approximate geographic locations.

The USE's closest political and economic associates consist of Scandinavia and the Netherlands. Where maritime commerce is concerned, that community's back yard consists of the Baltic, the North Sea, the English Channel, and the waters around Norway and Iceland. Those are the places where they'll want radio coverage first.

Eric Flint has reserved fictioneering in the New World for himself and the mainline novelists, and has allowed only a few stories to be set there. We don't know what's going to happen in the western hemisphere, but we know something is. Where trade and politics go, so goes commercial shipping and the navy; we can be reasonably sure there will be a need for rapid transatlantic communication sooner or later. We can make some educated guesses as to likely locations. Contingency planning will be under way very early; some signs of this are already in canon. There may also be things happening in the Mediterranean. There, Venice is a possible friendly power.

Let's begin with the Baltic net. With RF alternators, an LF or MF ground wave backbone could possibly be operating in time for the Baltic War in 1634.

Rügen: The Baltic net's home station. This is about as far east as the coast goes, while still falling comfortably within USE territory. The great circle path to Stockholm passes over land for a good part of the way, which is a problem, since Stockholm is the most important place in the Baltic that the USE needs to communicate with. But there's a salt water path to Gotland.

Stockholm: Of major importance for coordination with the Swedish military and government.

Gotland: Needed as a relay point to achieve continuous operation on ground wave, because the loss over the land portion of the Rügen-Stockholm path is too high without sky wave, and the shallow diffraction angle around the Kalmar peninsula can't be depended on for a useful way around. Also useful as a coastal station midway between Rügen and Stockholm.

Ingria: Important for trade and commerce with Muscovy, shipping in the Gulf of Finland, and naval operations in the area.

Kemi Island: Supposedly there is chromium ore there. An expedition has been searching for it since 1633. We have yet to hear the results, but support communication with Stockholm would be good to have.

Between these backbone sites, coastal stations will eventually be filled in to provide service to shipping and the ports themselves; also to communities near the coast. A station at the mouth of the Kymi River in southern Finland has been mentioned.

Next, we have the North Sea net.

Ritsenbuttel (modern Cuxhaven): The USE's home station in the net, at the mouth of the Elbe.

Harlingen: USE naval base, call sign WNP.

Vlissingen, Netherlands: A collaboration between the Netherlands government and the USE navy, call sign PBN. Besides covering the southwestern North Sea, its location provides a straight shot down the English Channel out into the Atlantic. Also has a good path to Ireland, with only a short land hop across southern England. These paths make it the likely home station for the Atlantic net, and of major strategic importance to the USE and Dutch navies. This will become a big station.

Stavanger, Norway: Actually on the coast a few miles west, call sign NOK. A collaboration between the USE and the Kalmar powers. Local service, and backbone relay service between coastal stations along the German and Dutch coasts whose direct paths are blocked by the conformation of the land.

Faeroe Islands: Can be considered part of both the North Sea net and the Atlantic net. Provides relay service to the Norwegian coast beyond Bergen, and to Iceland. Also offers regional coverage of the northernmost parts of the Atlantic.

This brings us to the Atlantic net itself. As noted above, it begins with Vlissingen. The ideal place for the next station in the net is Clear Island, Ireland. An alternate route from Ritsenbuttel through the Faeroes is less satisfactory, and lacks a shore station covering the western approaches to the English Channel.

Cape Clear, Ireland: May or may not get built, depending on how diplomacy and events in the British Isles turn out, but the USE navy is very interested in this site. It offers clear salt water paths well out into the Atlantic along the major sailing routes, and can reach across the Atlantic by sky wave to Cape Race at reasonable power levels. There was a hush-hush mission in 1635 to assess the site's possibilities, with favorable results ("A Friend in Need.")

Suriname: The European colony there is probably the most secure and defensible friendly territory anywhere in the western hemisphere, and it's within sky wave reach of Cape Race westbound, and Cape Clear eastbound. It's the logical place for a large, fixed installation capable of communicating between the West Indies and Europe. Unfortunately, the high noise level at that location requires strong incoming signals, presenting a challenge to the network planners.

Unspecified locations in the West Indies: There has been much discussion of natural resources and political goals in this region. There may be operations on both land and sea. Because of high noise levels and practical limitations on the size of temporary installations that could be erected in this part of the world, communication outside the region may need to be relayed through Suriname.

Tampa, Florida: Tampa Bay offers about the only decent sheltered anchorage anywhere along the southeast mainland. In the 1630s, the local area is completely uninhabited, though the Spanish would certainly be concerned if foreigners began operating there and putting up massive installations. It is, however, on the route to the oilfields of Texas, the mineral resources of Alabama, and the mouth of the Mississippi. The noise level is, if anything, even higher than in Suriname and the West Indies, but at least there's room to build big.

Cape Race, Newfoundland: Useful to the new Danish settlements in eastern Canada, and a likely relay point between Europe and Suriname. Also a good location for a coastal station along the main eastbound sailing route. It's much closer to Suriname and the West Indies than any other friendly territory, which is important because of the high noise levels in those areas.




Signals, noise, and bandwidth

The Radio Propagation Handbook contains worldwide radio noise maps and supporting frequency curves, from CCIR Report-322, 1963. These present the noise in the form of noise power density at the antenna terminals, relative to a theoretical thermodynamic noise floor, measured in power per unit bandwidth (watts per hertz). Surprisingly, there is no factor in this relationship for the antenna gain. What this implies is that because antenna gain is directly related to directivity, the received noise is constant in an environment of uniform noise coming from all directions, with noise rejected from the deaf side of the antenna compensated by extra noise received on the more sensitive side. There's probably a theorem about that, but it doesn't appear in the book.

The ground wave propagation curves, on the other hand, present the signal strength arriving at the receiving antenna in volts per meter. The signal power collected by the antenna depends on both signal strength and gain.

In order to calculate the signal-to-noise ratio presented to the receiver, it's necessary to put signals and noise into the same units. Since there's a simple relationship between signal strength in volts per meter and the wavefront's power density in watts per square meter, and because the effective aperture is well known for various types of receiving antenna, the received signal can easily be converted to watts. In this article I'll simply present the converted results for both noise and signal, in the form of db relative to 1 milliwatt (dbm) in a bandwidth of 100 Hz. Following that, I'll discuss design tradeoffs available to the station designers.

Receiver bandwidth is a critical parameter. Since the noise power delivered to the operator's headset is proportional to the bandwidth of the receiver's filters, digging a weak signal out of the noise requires that the filter be wide enough to pass the signal, and no wider. To transmit Morse code at 25 words per minute, which is the traditional speed required to pass the license examination for a commercial radiotelegraph operator, we need a rise time of about 10 milliseconds. That is, the transmitter must go from zero to full power in 10 mS each time the key is pressed, and return to zero in 10 mS when it's released. To reproduce that rise time in the operator's headset, the receiver's filter must have a bandwidth of at least 33 Hz. However, that's a bare minimum, and would make for a ringy-sounding signal. A filter 100 Hz wide would make for easier copying at 25 WPM, and allow a skilled operator with a typewriter to copy at as much as 50 WPM. 50 Hz would be a reasonably comfortable filter bandwidth for 25 WPM, and not pass a great deal more noise than the bare-minimum 33 Hz. A well-designed marine receiver should offer filters for both bandwidths. For simplicity of calculations, we'll use 100 Hz for noise bandwidth calculations, and note that the noise power could be reduced by half (3 db) when needed, by switching to the 50 Hz filter and slowing down the transmission. (That doesn't mean the filter passes a frequency of 50 Hz, it passes a band 50 Hz wide centered on the audio frequency the operator prefers for Morse code, for example 1 KHz. In that case a 50 Hz filter would pass 975 to 1025 Hz.) Any form of voice modulation would require much more bandwidth than this, hence much more power to overcome the noise.

The reason for choosing to express power levels in logarithmic form rather than absolute units is that propagation path losses and antenna gains are normally expressed in db, and this makes it simple to add up their contributions rather than multiplying very large and very small factors together.

So, for example, a power increase of a factor of 10 is +10 db, and a decrease in power by a factor of 100 is -20 db. If a certain propagation path has a loss of -130 db, the transmitting antenna has a gain of +4.3 db and the receiving antenna has a gain of +5.2 db, we simply add up these contributions and determine that the combined effect is a loss of -120.5 db from the transmitter's output terminals to the receiver's input. If, for example, the transmitter's output is 10 watts or +40 dbm, we can immediately calculate the receiver's input power as -80.5 dbm, and compare that to the noise within the receiving filter's bandwidth.




Atmospheric noise in a 100 Hz bandwidth at selected locations

At the frequencies we're considering for all but moonbounce, the earth's atmosphere is the dominant RF noise source. The noise is generated mainly by thunderstorms, primarily in the tropics and in some continental interiors. Lightning bolts act as both the transmitter and the antenna, generating brief high-energy wideband pulses, rather than statistically uniform "white noise." Advanced marine receivers can take advantage of this to clip off the high-amplitude pulses, somewhat reducing the noise energy presented to the filter. That level of electronic sophistication may arrive in the late 1630s.

Precisely because these bands offer the best long-distance propagation, they deliver the most atmospheric noise to distant parts of the world. And because loss on long-distance sky wave paths is lowest at night, when D layer attenuation is weakest, noise levels are higher at night in most places. Of course, local thunderstorms also generate intense noise, so there can be local radio blackouts. To actually determine the typical noise level at a particular receiving location, we must turn to the published radio noise maps.

Each entry below is calculated from the CCIR noise density map for summer, midnight to 4 AM, which is typically the noisiest time of day and season.

To a good first approximation, these can be considered "worst case" values. A signal that can be heard above that level of noise should get through at any time. The numbers are somewhat rough, having been read off a small reproduced map with a coarse grid.

Typically, the noise level is somewhat quieter or a good deal quieter for roughly half of the day, from 8 AM to 4 PM more-or-less. Unfortunately, there is no good rule of thumb for estimating the difference; each case must be worked out separately. Also unfortunately, the spread between noisiest and quietest times of day is narrowest at the lower frequencies, where the propagation losses are lowest and the longest ranges are possible.
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Table 1: Noise levels at selected locations




Mid-ocean is somewhat quieter than the USE's home waters, by as much as 10 db at 500 KHz. The Azores, for instance, would be a good place to listen to distant signals, if anyone could get the use of a station site there. Actually, the Azores and the Cape Verde Islands would be good locations for shore stations to serve shipping along the westbound leg of the North Atlantic square rigger route. Bermuda would be a desirable location for a shore station between Suriname and Cape Race. The political status of those places hasn't been clarified in canon as yet.




Basic land transmitting antennas

[image: transmitting antenna]The published ground wave signal strength curves are based on a "short vertical antenna installed over a good ground radial system." This will be our starting point for path loss calculations. In terms of antenna engineering, this means a vertical radiator 1/8 wavelength long or less, with an approximately uniform current distribution along its length. The ground radial system is a large number of wires spreading out from the base for at least a quarter wavelength in every direction; they may be buried or elevated. The transmitter appears electrically as a voltage source, connected between the ground plane and the base of the vertical radiating element. One common feature of large shore stations in the lower bands is a capacitive top hat, which is an array of wires stretching away horizontally from the top of the antenna in a symmetrical pattern, supported by additional towers located at a distance from the vertical antenna. This gives the current a place to go when it reaches the top of the antenna, helping to keep the current uniform along the length of the radiator. It also lowers the self-resonant frequency, simplifying the matching circuitry at the base, which is needed to transfer the RF power efficiently.

This is the basic low frequency transmitting antenna, used when the wavelength is too great for a full-size antenna to be technically or economically feasible. It produces an omnidirectional doughnut-shaped pattern, with its strongest signal toward the horizon in all directions, falling off with increasing elevation angle to near-zero straight up.

Compared to an isotropic antenna, it has a gain of +1.76 db. This means that the signal in the strongest direction (toward the horizon) is 1.76 db stronger than the same transmitter power would produce, if fed to an ideal isotropic antenna. The gain of real antennas is most commonly specified relative to an isotropic antenna.

While the directional pattern of a short vertical doesn't vary much with length, and therefore the gain (and the aperture) is essentially constant, getting it to operate efficiently becomes more and more difficult, the shorter it gets in terms of wavelength. The practical problems of design and construction become quite challenging at the lowest frequencies.

The basic full-size vertical antenna is a quarter of a wavelength tall, mounted on the same ground plane of quarter wavelength radials. The quarter wave vertical is self-resonant, without the need for a top hat or a tuning circuit, although a passive circuit of inductors and capacitors may be needed to match its impedance to the transmitter. It has a lower radiation angle than the short antenna and therefore a higher gain toward the horizon: 5.14 db over an isotropic antenna, and therefore 3.38 db over a short vertical. High efficiency is much easier to achieve as well, with the full-size antenna.

The highest gain available in a one-piece vertical antenna occurs at a height of 0.64 wavelength. This is conventionally called a 5/8 wave vertical. It has a further 3 db gain over a quarter wave vertical. Since it's not self-resonant, it requires the minor complication of external tuning as well as a matching circuit. There is no point in making it taller than that unless it's to be broken up in mid-span with additional electrical components or phasing stubs, a more complex design known as a vertical collinear.

So which bands will force our NTL friends to rely on short verticals, and which ones will allow them to build full-size antennas which have higher gain and are easier to drive? That depends on whether the antenna is on a roomy shore site or on a ship, how tall a tower is affordable, and how tall the ship's masts are.

We know that the Great Stone Radio Tower in Grantville is something over 100 meters tall, but that was an expensive one-of-a-kind project, for deception purposes. The tallest radio towers in the OTL United States are typically about 500 meters high (the world record is a little over 800 meters), but that's with unlimited supplies of steel. Steel production is far short of demand in the NTL 1630s, but wood is comparatively easy to get, and early modern builders are intimately familiar with it. Based on historical wood lattice towers, let's say the practical limit in the early NTL is a guyed wood lattice tower 150 meters high. The actual current-carrying radiator would be a set of four to eight vertical wires, symmetrically mounted around the outside of the supporting tower and connected together at the base. If the base of the tower is mounted on insulators, it shouldn't be necessary to insulate the wires from the tower structure.

150 meters is the height of a full-size quarter-wave vertical at 600 meters, or 500 KHz. It would be 1/8 wavelength at 250 KHz, so it's a short vertical at all lower frequencies and requires a top hat for best performance in those lower bands.

A quarter wave vertical would be 37.5 meters high at 2 MHz, or just under 19 meters at 4 MHz.

A 5/8 wave antenna would be 96 meters high at 2 MHz, or 48 meters high at 4 MHz. These are certainly feasible on land.

With some antenna engineering tricks (stubs and tuned traps) a single tower can be constructed to operate as a quarter wave vertical on 500 KHz, a 5/8 wave vertical on 2 MHz, and a high-gain vertical collinear on 4 MHz, all simultaneously. A set of four carefully spaced towers might be driven as a steerable phased array on 500 KHz with a gain of 11 db in the preferred direction, and a short vertical on 150 KHz. The USE navy's engineers might master such tricks by perhaps 1640.

Any of these can be installed with buried or elevated ground plane wires, so as not to obstruct farming or grazing.




Basic shipboard transmitting antennas

The USE navy's smallest vessels are the Wild class courier schooners, with a mainmast standing about 19 meters above the waterline. The ground plane is the ocean itself, connected via metal contact plates on the outside of the hull. Using standard rigging techniques, it wouldn't be difficult to extend a non-structural metal radiator another 10 meters or so above the masthead, giving a practical limit of around 30 meters. So the mast height alone is sufficient for a full-size quarter-wave vertical at 4 MHz. It would just fall into the definition of a short vertical at 2 MHz, and could not be extended to a full quarter wavelength. The designers might opt for the extended masthead radiator anyway, to get a somewhat improved vertical pattern and easier matching at 2 MHz.

The proposed Fearless class escort schooner is nearly twice the size of the Wild class; its mainmast is tall enough for a quarter wave vertical at 2 MHz, or a 5/8 wave vertical at 4 MHz with a modest extension. Most down-time ocean-going ships would have masts this tall.

On all the lower marine bands, no ships are likely to have masts tall enough for anything but a short vertical. Few vessels of any era have masts much taller than 60 meters.

A minimal top hat can be installed on a three-masted schooner or ship, by running the antenna up the mainmast, and running cages of parallel wires from the top of the antenna to the tips of the foremast and mizzenmast. (While a single set of top loading wires can be run between the mastheads of a two-masted vessel, it would waste some of the power by radiating a horizontally polarized signal, because the horizontal current wouldn't be cancelled out by an equal current going in the opposite direction.)

Beyond the fixed vertical antennas that could be carried on the masts, a vessel could temporarily send up a full-length wire supported on a kite or balloon, when the weather is favorable. Marconi used kites for his transatlantic experiments in 1901.




Basic receiving antennas

While transmitting antennas are required to be efficient in order to deliver enough signal strength at the receiving site to overcome the atmospheric noise at that location, no such requirement applies to receiving antennas at the frequencies we're discussing here. Shortening a vertical antenna to tiny fractions of a wavelength, or making a small loop antenna, will reduce the received signal, but it will also reduce the received noise by the same proportion. As long as the noise coming from the antenna is much stronger than the unavoidable noise generated in the receiver itself, the signal-to-noise ratio remains unchanged. That requirement is trivially easy to meet at the frequencies we're examining here. (At higher frequencies where the atmosphere is much quieter, receiver noise dominates, and engineers put much more effort into optimizing receiving antennas and receiver front ends.)

Initially, most shore stations will probably use their transmitting antennas to receive. However, there are important benefits to separating the transmitter site from the receiver site by a few kilometers. A mature marine shore station typically has an assortment of receiving antennas of different types and orientations, usually connected to multiple receivers in the same band. The operators are located at the receiver site, and key the transmitter remotely. Among other benefits, this eliminates the need for mechanical antenna switching between transmitter and receiver, allowing the operator to hear distant ships whenever the key is up between dots and dashes; this is known as "full break-in" capability.

Basic receiving antennas are mostly omnidirectional. Small single-site shore stations would use greatly shortened antennas in the 30 KHz, 150 KHz, and 500 KHz bands, and perhaps 1/4 wave verticals in the 2 MHz and 4 MHz bands.

There would also be some rotatable shielded loop antennas on the roof of the radio shack, for direction-finding.

Ships are unlikely to install separate receiving antennas, other than rotatable direction-finding loops.

Directivity matters when correcting signal-to-noise ratio for receiving antenna gain using the path loss curves based on short verticals at both ends, because it increases the signal without increasing the noise. Receiving antenna efficiency can be ignored in these bands; even a very inefficient antenna will still deliver more atmospheric noise than the receiver generates internally.




Required signal-to-noise ratio

The Radio Propagation Handbook contains a table of recommended signal-to-noise ratios relative to the noise in a 1 Hz bandwidth, for different grades of service with several types of modulation used in commercial service. We'll confine our analysis to Morse code, because that requires much less bandwidth than any form of voice communication, and so demands much less transmitter power than any alternative available in the first decades of the NTL. For hand-sent Morse code the handbook gives +36 db for "operator-to-operator" service. But commercial Morse code implies a typical receiver bandwidth of roughly 100 Hz to handle a 25 WPM keying rate, not 1 Hz, so the noise power passing through the filter is 100 times greater, or 20 db stronger. Hence, the signal-to-noise ratio in the actual bandwidth needed to achieve that grade of service is +16 db. A good operator could copy through a somewhat worse signal-to-noise ratio, but it would be tiring and probably result in errors and dropouts.

The same table recommends +45 db above the noise in a 1 Hz bandwidth for "good commercial service," which would be +25 db above our calculated levels.

We'll use +16 db as the criterion for our basic power / path loss / antenna gain calculations.




Baseline case: LF/MF ground wave and VLF waveguide modes between fixed stations

As a starting point for further analysis, the calculations underlying the following table are based on the following conditions:


  	On the 30 KHz and 150 KHz bands the transmitting antenna is a well-constructed short vertical. Only shore stations transmit on these bands.

  	On the 500 KHz band, shore stations transmit with a quarter-wave vertical.

  	On the 2 MHz and 4 MHz bands, shore stations transmit with a 5/8 wave vertical.

  	The transmitting antennas are used for receiving.

  	Path losses on the 30 KHz band are derived from the equation for the earth-ionosphere waveguide mode ("WVG"). All other path losses are derived from the curves for the ground wave mode ("GND") at the applicable frequency; except as noted, all ground wave paths are over salt water all the way.

  	The criterion for successful communication is a +16 db signal-to-noise ratio in a 100 Hz bandwidth at the receiver terminals, after all gains and losses are accounted for.






Where the ends of a path are far enough apart to be at different noise levels, the direction is toward the noisier location, since that's the worst case.

Since the published propagation curves show the signal strength in terms of db relative to 1 microvolt per meter versus distance from a 1 KW transmitter using a short vertical antenna, we must first correct for the gain of the assumed transmitting antenna, then convert field strength to the power the receiving antenna will pick up at that wavelength, so that it can be compared to the received noise expressed in terms of power. For each path we will show signal strength directly from the curves, then the power received at that wavelength taking into account the transmitting and receiving antenna gains, the noise level, the resulting signal-to-noise ratio at that location, and finally the power needed to achieve a signal-to-noise ratio of +16 db during the hours of highest noise.
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Table 2: Baseline case for LF/MF ground wave and VLF waveguide paths

* These mixed-path estimates are uncertain due to extrapolation outside the chart boundaries.




Ground wave ranges of ship transmitters

Some of those numbers are eye-openers. But before we proceed to various practicalities and ways of overcoming the difficulties, it's also of interest to run some calculations backwards, to see how far ships could be heard above the noise. They're more limited in antenna space and transmitter power than shore stations.

Starting in 1632, Grantville's newly founded electronics industry began building "tuna can" transmitters for the army, using transistors scavenged from dead up-time consumer electronics. These could probably generate a quarter watt or so, up to at least 4 MHz. They would be available in time for the founding of the USE navy, and as we shall see, would be far from useless in local waters.

Alternators wouldn't be very practical aboard small vessels, especially sailing vessels, so we'll ignore them for the moment.

In the vacuum tube timeline, it's estimated that a 25 watt transmitting tube good up to perhaps 10 MHz could go into pilot production toward the end of 1635. That would be suitable for a ship's transmitter running off batteries charged by a masthead wind generator, as depicted in "A Friend in Need." A simple 250 watt tube could be available not too long afterward; four of these in a push-pull/parallel combination would make possible a 1 kilowatt transmitter, which would be practical in ships with engines.

So let's look at how far a marine transmitter could be heard with these three power levels.

The following table assumes that:


  	On the 500 KHz band, transmission is with a short vertical.

  	On the 2 MHz band, the ship is large enough to mount a quarter wave vertical; for example, a Fearless class 100-foot escort schooner. Smaller vessels can use a short vertical, but we won't make that calculation.

  	On the 4 MHz band, all ships transmit with a quarter wave vertical. Higher vertical directivity could actually be detrimental during severe rolling and pitching.

  	Shore stations receive with their transmitting antennas, which have higher gain than ship antennas. It's more important for a ship to reach a shore station than distant ships.






Ereqd here is the calculated signal strength in db relative to 1 microvolt per meter, required to produce a +16 db signal-to-noise ratio in a 100 Hz bandwidth at the stated regional noise level, at the given frequency using the given antenna combination. With that, we can apply the ground wave curves to determine the maximum range at the stated power.
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Table 3: Ship MF/HF ground wave ranges




There are some interesting observations here. We see that at the longer distances, where propagation loss limits the range, lower frequencies give the longest ground wave distances. At shorter distances, where atmospheric noise limits the range, higher frequencies deliver longer distances. And power requirements go up rapidly as distance increases; this is why modest power levels remain useful at moderate ranges.




Improving the situation

There are several variables station designers and operators could manipulate to improve a link, if the signal-to-noise ratio falls somewhat short of the minimum for successful communication. Some of these are easier to implement than others, and some could be put into effect sooner than others.

Suitable selection of the band is obvious, of course. More powerful transmitters, and the generating systems to run them, will come along in time. On links where full-time service isn't essential, ground wave and waveguide modes will face less noise in the daytime, especially in high latitudes; sky wave will benefit from vastly better propagation at night. Material, space, and technical manpower permitting, higher gain transmitting antennas will sometimes be enough to turn a marginal signal into solid copy. Highly directional receiving antennas can produce a considerably greater improvement than anything that can be done with the transmitting antenna at these low frequencies, and without the need for tall structures. If all else is insufficient, narrowing the receiver bandwidth and sending code much more slowly may sometimes be enough to make the difference.

These variables can be traded off against each other, of course. For example, a better transmitting antenna may make it unnecessary to install a high-power transmitter and find fuel to run its power plant. Or, if 500 KHz gives significantly lower ground wave loss than 2 MHz, is it better to tolerate the poorer gain and lower efficiency of the shortened 500 KHz shipboard antenna? In some cases it may be.




Time of day

As pointed out earlier, the baseline analysis was done with the noisiest time of day, to get an idea of what it would take to make communication work around the clock. Around 1 MHz, the noise can be as much as 20 db lower for several hours a day than it is during the early part of the night. A 20 db improvement won't radically increase the range, but it represents a 100:1 power reduction, enough to make an unreasonable power requirement reasonable, for some of the intermediate range cases. Unfortunately, that difference is much less in the lower bands where propagation loss is lowest, precisely because propagation of noise from distant sources benefits from that same low attenuation.




Directional transmitting antennas

It's possible to build more complex transmitting antennas on land, that use their power more efficiently by concentrating it in desired directions. Using a 5/8 wave vertical instead of a 1/4 wave, for instance, lowers the radiation angle and directs more of the power down on the horizon, where it couples to the ground wave more efficiently while still radiating omnidirectionally. It's also possible to stack antenna elements vertically to get more vertical directivity without giving up an omnidirectional pattern in the horizontal plane, but those configurations would be difficult to build much below 4 MHz.

By using more than one vertical antenna element, an antenna array can be given a horizontal pattern that concentrates the power in certain directions. Two towers spaced 1/4 wavelength apart and driven 1/4 wavelength out of phase will double the power density in the favored direction while canceling it 180 degrees away in the opposite direction. The power density is unchanged at the intermediate 90 degree directions. This would give a gain of +3 db relative to a single tower in the favored direction, and avoid wasting power in the inland direction. Three or four towers arranged in in-line or rectangular layouts can deliver a variety of horizontal patterns, depending on the geometry and how the phases of the currents driving the different towers are adjusted. The gain can be as much as +6 db relative to a single tower.

Another possible arrangement is an in-line array consisting of a single driven element and several non-driven parasitic elements; this is called a vertical Yagi-Uda array. It could be affordable at 2 MHz or higher, and deliver +8 db or more in a fixed direction.




Directional receiving antennas

The classic directional receiving antenna for MF down to VLF bands is the Beverage wave antenna, developed in the early 1920s. It consists of a horizontal wire supported on a line of poles, running above the earth from the receiver toward the oncoming signal, for a distance of 1/2 to 2 wavelengths. A common variant is two wires, one near ground level and one directly overhead at the top of the pole line. It behaves electrically as a leaky transmission line, magnetically coupled to the traveling wave. It receives in both endwise directions. Noise arriving from the undesired direction would reflect off the far end of the line and come back toward the receiver, except that the far end of the line is terminated with a resistor to absorb that unwanted power and dissipate it as heat. Dr. Beverage's experiments found, and later mathematical analysis confirmed, that performance doesn't improve at lengths greater than 2 wavelengths due to the difference in wave propagation speed on the line versus wave speed in free space.

Published papers I've found don't give numerical values for the improvement in received signal-to-noise ratio with this type of antenna. One ham reports an improvement over an omnidirectional antenna of +11 db. Dr. Beverage built arrays of as many as four elements across, spaced far enough apart not to overlap their apertures, and phase-combined at the receiver, giving an additional improvement of up to +6 db over a single wave antenna element. So we can estimate a possible improvement of +17 db over an omnidirectional receiving antenna at a large commercial receiving site.

The attractive thing about a wave antenna is that it doesn't involve tall towers or other large structures. It's a pole line, not much different from a power or telegraph line, except that it requires only one wire and a good ground connection at each end. Even at 150 KHz, it would be no more than 4 kilometers long. A single Beverage antenna could be installed at any coastal station at a very early date.




Improved case: LF/MF ground wave and VLF waveguide modes along some challenging paths

Now let's look at what might be done for a few of the more difficult long-haul point-to-point cases, by applying the possible improvements. Except as noted, we'll go with:


  	Four-bay Beverage receiving antennas at shore stations, theoretical S/N improvement +17 db

  	Two element cardioid transmitting arrays at shore stations on 150 KHz and up, +3 db gain

  	50 Hz receive bandwidth, -3 db noise

  	Daytime noise levels fom the maps
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Table 4: Improved case for LF/MF ground wave and VLF waveguide paths




What these examples tell us is that getting across the Atlantic by ground wave is at the bare edge of possible, from Cape Clear to Cape Race on 150 KHz. In our own time, European broadcast stations in the 1 to 2 megawatt range do exist on that band. Doing it in the early NTL is highly unlikely; it could take quite a while to develop alternators to that power level, and tubes capable of that much power in a reasonable-size array are likely to be a good deal further off.

Getting by ground wave from there down to the West Indies, where we have reason to suspect there will be action in some impending novel, requires power levels that can be calculated, but are beyond absurd, even with fairly extreme antenna arrays.

Even a relay through Bermuda, assuming it were politically possible to secure a site there for a big station, wouldn't do the job at sane power levels, because the noise level is so high around the Caribbean.

Compared to that, VLF waveguide mode looks very attractive on the face of the numbers. A link directly from Vlissingen to Suriname requires only a modest 1.25 KW of radiated power at 30 KHz, assuming optimum antennas on both ends. And there lies the fly in the ointment. Even an austere transmitting antenna for that band requires a minimum of three towers 300 meters or so tall, to support a minimal top hat with the antenna wire hanging from the center. Four towers in a square with a radiating tower at the center would be a lot more like it. Towers that tall are almost certainly beyond the practical limits of wooden construction, which means they must wait for steel to become affordable, and a construction industry used to working with it.

Now, a 150 meter tower can be made to radiate on 30 KHz – just not efficiently. Recall that NAA, with thirteen towers per antenna, 900 feet tall, with the most sophisticated engineering and construction available in the mid-twentieth century, was able to achieve an efficiency of only 50%. A single 150 meter tower would lack a top hat, which means its current distribution would be far from optimum for a low radiation angle, and the electrical properties of such a short radiating element would be far from optimum for conversion of electrical power into a radio wave. Most of it would end up as heat in the ohmic resistance of the tower and the ground system. With a central tower to support multiple wires to carry the RF current with miminum resistance, and four surrounding towers to support a small top hat, we might possibly get an efficiency in the rangte of 5 to 10%. If it's no worse than 5%, Vlissingen to Suriname would be possible with 25 KW, not an unreasonable power level for a VLF alternator after a few years of development. That makes it possible to stay in touch with the European colony in Suriname without the uncertainty of getting the use of the Cape Clear site, or relying on putting in a station at the new Danish colony in Newfoundland — as desirable as those stations would be for regional service.

This, however, only takes care of the fixed point-to-point links, and possibly shore-to-ship downlinks. A 30 KHz transmitting antenna with enough efficiency to be useful simply isn't going to fit aboard a ship.

And so we come to sky wave.




MF and LF sky wave paths

There's a good deal less published data for sky wave in these bands than ground wave and waveguide mode. The sky wave data in the Radio Propagation Handbook is for 5 MHz and higher, where common carrier services operated. The navy manual has sky wave data expressed in the form of path loss between a pair of shortened verticals for 100 and 200 KHz; we could interpolate between them for 150 KHz, and extrapolate to 500 KHz.

For 500 KHz, the NMO report does tell us that the Honolulu MF station was able to provide reliable service to a broad swath of the Pacific; the most distant ships mentioned, off Japan, were 6500 km away. The navy manual shows that as a three-hop path.

[image: house]We have to infer the typical power levels used and the antennas, since they weren't stated in that paper. The Maritime Radio Historical Society's restored coastal station KFS at Point Reyes, California operates 5 KW transmitters on 500 KHz and several HF bands. The restored Liberty ship S.S. Jeremiah O'Brien has a 200 watt transmitter on 500 KHz. The Queen Mary, by contrast, carried a 1.5 KW transmitter for 500 KHz. Even on twentieth century steamships, a set of radio masts wouldn't be much more than 50 meters above the water, because these ships needed to pass under harbor bridges. So we'd expect a shortened vertical less than 1/10 wavelength high, with a minimal fore-and-aft top hat strung between two or three masts. We should expect such a shipboard antenna to perform less efficiently than an ideal shortened vertical, because of the fairly minimal top hat and because of the need to use the ocean as the ground plane instead of a much more conductive set of radial copper-coated wires. A penalty of -3 db at the transmitting end might be in the right ballpark.

Let's begin by comparing what the published data predicts for 100 KHz and 200 KHz, received in Honolulu, with the NMO report. Unlike the regions we've been studying for early activity in the NTL, the central Pacific is fairly quiet at night, so it's a rather favorable case.

In the following table, Psignal assumes a transmitter power of 1 KW and a transmitting antenna loss of -3 db relative to a standard shortened vertical. The path loss numbers for 500 KHz are extrapolated, and so are uncertain.
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Table 5: Baseline case for Japan-Honolulu LF-MF sky wave




Clearly, some help is needed from the receiving antenna. Coastal stations do have large collections of directional receiving antennas. For quad Beverage antennas, these 1 KW S/N ratios would improve to +23 db, +16 db, +12 db, and +11 db, respectively. This still doesn't entirely square with the anecdotal NMO report, but it's not wildly in disagreement. It does imply that a direct jump across the Atlantic into the West Indies, with the high noise level there, would be overly optimistic. Let's look at Cape Clear to Cape Race to Suriname again, this time by night-time sky wave. These links are point-to-point between coastal stations, so we assume standard shortened verticals at 150 KHz and below, and a quarter-wave vertical at 500 KHz.




[image: Table 6]

Table 6: Baseline case for LF/MF Atlantic sky wave paths




The numbers for the first leg, across the Atlantic to Cape Race, look fairly reasonable for alternators that could be built in the mid 1630s. The second leg is a problem; 160 KW is getting close to the largest RF alternators built in the twentieth century. Let's add a quad Beverage antenna at the Suriname station, aimed at Cape Race. The S/N increases by 17 db, and we get:
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Table 7: Improved case for LF/MF Cape Race-Suriname sky wave path




That looks doable. A single Beverage antenna could reasonably be traded off against 6 db more transmitter power; 10 kilowatts isn't unreasonable for an RF alternator.




VHF and UHF moonbounce

Unlike earth-ionosphere waveguide mode, the hams not only know about moonbounce, they know how to do it. Although the odds aren't high that any of Grantville's eighteen up-time hams have ever visited a moonbounce station, it's well-documented in the ham literature, and just about everyone has read about it or attended a presentation at a ham convention.

Unlike all the other modes we've examined, there aren't any comparative route calculations to do in moonbounce. All routes are of practically the same length, through the same medium, with the same path losses. The main difference between paths is that some pairs of stations are at practically the same longitude and would have daily openings lasting twelve hours or so, while others are too far apart in longitude to see the moon at the same time for more than brief intervals; thus, there would be a need for store-and-forward relaying through stations at intermediate longitudes.

There have been successful moonbounce contacts on every VHF and UHF ham band, from 50 MHz to 2.45 GHz. Atmospheric noise is virtually nonexistent at these frequencies; receiver noise and galactic noise dominate the S/N budget. According to the VHF/UHF Handbook, the bare minimum needed to make a marginal CW contact with a +3 db S/N ratio on the 144 MHz band and exchange call signs is a really good low-noise receiver, about 500 watts of transmitter power, and an array of four Yagi antennas of 6 meter boom length each. That's not a large structure at all.

[image: dish]Of course, that's far from adequate for a reliable commercial communication service. To raise that to the +16 db S/N desired for routine message-handling, we need to pick up another +13 db. Quadrupling the size of the antenna array to sixteen Yagi structures is good for +6 db in each direction, and increasing the transmitter power by +1 db to 600 watts would nominally get us there. Above 400 MHz a medium-size dish would replace the Yagi array and its complicated feed system.

However, there are practical problems. There are always practical problems in engineering.

The two most difficult components to provide would be the power amplifier tubes for the transmitter and the low-noise preamp tube for the receiver.

For the transmitting tube, there are at least examples in Grantville for the new electronics industry to reverse-engineer. The 6146 was a very popular ham transmitter tube from the late 1940s through the 1960s; there should be a number of them in Grantville. Some of them are probably still in service. The 6146 data sheet rates this tube in CW service at 70 watts at 60 MHz or 35 watts at 175 MHz. Thus, an amplifier built around an array of several 6146s can generate the required RF power in the VHF bands. There's reason to hope that Grantville's electronics industry will assign a high priority to the cloning of VHF tubes in the late 1630s, possibly around 1637 to 1639.

UHF power tubes are likely to be more of a technical challenge. There could be an example available for study of something like the 4X150A, good for 150 watts at 500 MHz, but it's less likely; therefore they'll probably come later.

[image: preamplifier tube]The preamplifier tube for the receiver's low-noise front end is more problematical. Hams have relied on solid-state VHF and UHF preamps for decades; they're quieter than tubes. Our friends won't be developing any kind of transistors before the early 1640s, let alone super-low-noise gallium arsenide field-effect transistors. In the 1950s and early 1960s a favorite low-noise receiving tube for weak-signal VHF work around 150 MHz was the Western Electric 417A. Unfortunately, that was never a common tube, and there may not be any examples in Grantville. A more common receiving tube offering relatively good performance was the 6CW4. It was designed for TV receivers; there might possibly be examples in old TV sets. If not, this leaves Grantville's newly educated electronics engineers with two choices: either try to develop a suitable tube from first principles, or use more common types of pentodes that they do have examples of, and compensate for the higher noise by building bigger receiving antennas.

Of course, the high-gain antenna arrays needed to overcome the extreme path loss of a trip to the Moon and back are very directional; that's why they work. The antenna must track the Moon fairly accurately during the daily opening. Rather than steer the antenna manually, a commercial station would rely on a clock drive. Pre-RoF clockwork would be accurate enough for this purpose, but Grantville brings in examples of much more accurate mechanical clockwork, and the knowledge to duplicate it. This works fine for a fixed station, but tracking the moon aboard a rolling, pitching ship would have to wait for our intrepid engineers to master gyro-referenced servomechanisms, if the antenna array could even fit between the masts. So moonbounce would be used in the fixed service, linking the coastal stations to the rest of the world, leaving ground wave and MF sky wave to handle the actual ship communication.

Once the key components are available, design of the rest of the equipment requires only ham-level knowledge, and there's plenty of circuit design information in the literature known to exist in Grantville. The NUS and USE military services trained hundreds of radio operators in the early days of the effort to repel the marauding mercenary armies; a good many of them would have become experienced electronics technicians by the time VHF tubes appear.

All of this suggests a time frame of around 1638 to 1640 when it might be possible to build a working moonbounce station for the first time.

[image: moonbounce]It's possible that not all moonbounce stations would be the same. Major stations might have much larger antenna arrays than sites in obscure parts of the world, with better receiving preamps and more powerful transmitters. Small stations with insufficient antenna gain and transmitter power to work each other could nevertheless be able to work hub stations such as Magdeburg or Suriname. This is a common situation with ham moonbounce stations today. Thus, the moonbounce net might not be truly peer-to-peer in its connectivity. This could affect story plotlines.

The cost of moonbounce stations might begin to come down in the early to mid 1640s, when the NTL electronics industry makes its first inroads into semiconductors. Vacuum tubes can never achieve the same noise levels as solid-state preamps, nor can they be cooled to cryogenic temperatures as semiconductors can. In OTL, there were parametric amplifiers based on special types of diodes before there were high-performance VHF and UHF transistors. They were covered in the ham literature of the 1950s and 1960s, which is very likely available in Grantville. Reducing the receiver noise to near the theoretical minimum improves the S/N ratio, so that less antenna gain is needed, saving on both structures and site costs.




Pushing beyond the boundaries

Up to now, we've been analyzing the possibilities in terms of commercial and military radio as they existed in the first three quarters of the twentieth century. A commercial overseas point-to-point circuit had to guarantee full-time service with outages of no more than a few minutes a year; otherwise it wouldn't make money. A marine shore station's most important duty was to hear an SOS day or night before the ship in distress sank and to get help on the way. So coastal stations were built big. My understanding of military communication grew from my experience as an electronics technician in Strategic Air Command, where a get-off-the-ground order had to set off alarms at every SAC base in the world within seconds, with no excuses for failure or delay, ever.

An engineer faced with requirements like that combines the most pessimistic estimates of every variable and calculates equipment and siting requirements from there—what we call worst-case design.

But two of our authors have presented plots that can tolerate far more austere grades of service, and can even build suspense around communication that barely functions, and then only intermittently. If we re-analyze some of the more challenging cases with a requirement that it must be guaranteed to work at least sometimes, rather than be guaranteed to function all the time, we may find ourselves getting through with much less powerful transmitters, available at an early date, much smaller antennas that can be set up quickly for temporary use, or even improvised, and by making the operators work a whole lot harder.

Hams will tolerate propagation modes so sporadic that it might take ten years to get a contact with a rare location for an operating award. Our colonists and sailors wouldn't be willing to go quite that far, but story situations have been proposed in which a station's operators struggle for a week to pass a 100-word message over a long, difficult path without the help of a relay station along the way.

So what assumptions do we change?

First of all, we calculate according to best case, rather than worst case. We pick the time of day during the sky wave opening when noise is typically weakest, rather than strongest. Rather than add the typical short-term variation to the average noise level, we subtract it. Now we get random openings of a few minutes or even a few seconds at a time, when the signal pokes its head out of the background hiss.

We design for a much worse signal-to-noise ratio. Where a good operator might be able to sustain 25 words per minute with a low error rate at +16 db, we might drop to a barely copyable +6 db, and accept that there are lots of miscopied letters and operators get tired fast. We get fragments, not the whole message in one unbroken string. So we transmit the message over and over for long periods, starting each repetition at precise intervals; a clerk at the receiving end can patiently piece together the random fragments from the many incomplete copies, and eventually recover the text.

We can slow down transmission to 5 or 10 words per minute, and use abnormally narrow filters to reduce the noise.

If there's plenty of time for advance planning, the expedition might be equipped with the very latest receivers, equipped with automatic noise blankers; the ham literature doesn't say just how much they reduce atmospheric impulse noise, but -3 db wouldn't be an excessively optimistic guess.

For a really long path, the transmitting antenna might be operated well below its design frequency, as a short vertical rather than a full-size vertical, trading off the poorer vertical pattern for much lower propagation loss. For example, a 500 KHz quarter wave vertical might be driven at 200 KHz, with temporary top hat wires running down at an angle to masts set up at a distance. In the field, where it's impractical to construct anything much taller than a ship's mast, kites or balloons might be used to loft a long vertical wire as a temporary transmitting antenna. Similarly, it may be impractical or impossible to put up a temporary Beverage antenna for receiving, but a loop antenna a few feet across will deliver at least some directivity.

Combining advance planning with lowering the operating frequency, a low frequency alternator might be configured for high power output, by stringing multiple off-the-shelf rotors on a single shaft and wiring them in series.




A specific case

One path that was specifically requested was Vlissingen to "someplace in the West Indies." Let's run a few numbers and see what it looks like. We'll go with:


  	Baseline transmit power 1 KW

  	Quarter wave vertical on 500 KHz, short verticals on lower bands

  	Loop antennas for receiving; +3 db S/N improvement over omnidirectional antenna

  	8 PM noise map, subtract standard deviation

  	Success criterion is +6 db S/N in 25 Hz bandwidth; 5 WPM sending speed
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Table 8: A long-haul LF/MF Atlantic sky wave path, marginal communication criteria




Summing up

The NTL world's marine and fixed communication capabilities will grow over time, as the technology and manufacturing mature.

Local communication around the USE's home waters at distances up to 1000 km isn't too difficult. With modest power and reasonable shipboard antennas, ground wave communication will get the job done at any time of day or night. This could be well-established, at least for the allied navies, by 1635.

When commerce and naval operations start to reach overseas, things become more difficult. Propagation losses add up fast as the distance increases. VLF could reach anywhere in the world, but that requires construction on a scale that isn't likely to be possible in the first decade of the NTL, for a great many reasons beginning with steel production. Also, it will never be able to offer high-speed transmission or large numbers of channels. Night-time sky wave can span station-to-station paths of 5000 km or so, without exceeding the limits of wooden towers or the sizes of RF alternators that might be built in the mid 1630s. That means relay sites would need to be secured in friendly territory to deliver commercial-level service across the Atlantic and support shipping and naval operations in the areas where we can expect things to happen in the next few novels.

There is already canon involving Danish settlements in Newfoundland and Cape Breton Island. A station at Cape Clear is far less certain, but a relay through the Danish-controlled Faeroe or Orkney Islands would be an alternate way to reach Cape Race, though it would do nothing for shipping in the western approaches to the English Channel. Either way, by 1636 or so, an Atlantic net linking the European colonies to Europe would be within the bounds of possibility. There would be considerable incentive to consider diplomatic or military efforts (or massive bribery) to secure the use of additional sites such as Bermuda, the Azores, and the Cape Verde Islands to provide something close to continuous sky-wave radio coverage along the major North Atlantic sailing ship routes.

Beyond that, service to the Mauritius colony, the East Indies, and the Pacific will have to wait for VLF or moonbounce. 1638 is probably the earliest date moonbounce could begin to happen, followed by sailing time to transport the stations to the more distant parts of the world. VLF, if it ever comes, is likely to be a few years later, though it's the only solution potentially capable of offering world-wide full-time radiotelegraph service.

With all these modes used together, the world will start looking smaller in the NTL's second decade.
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A Science Fiction Writer's Lament

Written by Kristine Kathryn Rusch







Last night, I watched an episode of the new television show, Intelligence. It’s an upgrade on The Six-Million Dollar Man show from the 1970s—the government invests in a bunch of tech to make human beings into something more than human. Y’know, stuff sf writers have been writing for decades.

I like Intelligence, primarily because I like the star, Josh Holloway. Every episode, something dumb jars me out of the story, but I climb back in. Usually, it’s plot related. Last night, I had my standard plot-related jar, but then I had a second one as well.

You see, Holloway’s character, Gabriel Vaughn, has a computer chip embedded in his head that allows him to access the entire information grid at the flick of a thought. Cyberpunk on mainstream TV, thirty years after William Gibson introduced us to many of the same themes in Neuromancer. To say I’m familiar with man as computer link is a bit of an understatement.

But, what Intelligence does, is beautifully illustrate how Gabriel “sees” the world. Gabriel walks through a frozen 3-D (seeming) image, and peers at the information it provides. Supposedly, he’s doing this at the speed of thought. But that wouldn’t be visually interesting for the viewers, so everything slows down. (The BBC’s Sherlock series does the same thing to illustrate how Sherlock Holmes sees the world differently from the rest of us poor dumb folk.)

As Gabriel walked around in his brain last night, I realized—and not for the first time—that the series I’m currently writing is walking on a knife’s edge.

I’m spending most of the year writing a four-book arc in my Retrieval Artist series. Starting in December, WMG Publishing will publish a book in the arc every two months. I’m writing as fast as my little fingers can move, and am constantly doubting why the hell I decided to do this. (I did because I can’t seem to get my mind on anything else until this project ends.)

The Retrieval Artist series, for those of you who haven’t read it, are set on the Moon. Initially, I envisioned the books as science fiction mystery stories, but they’re much more than that. I’m building an entire universe. Each book (or arc) focuses on a different mystery/genre trope. Apparently, this arc (which I call the Anniversary Day Saga) is The Winds of War done in sf terms.

The books have nifty aliens and lots of world-building. The series has long ago moved to places other than the Moon (although the City of Armstrong remains the series’ base). The books also have characters who communicate by links installed in their brains—after they reach a certain age, of course. (One side novella, The Possession of Paavo Deshin, originally published in Analog, explores what happens when the links are installed early.)

I’ve always imagined link communication to work at the speed of thought, with different levels of linkage—from instant communication that can be audio, text, or visual or all three. I also have the characters working their way through holographic imagery, if need be.

There’s a lot of computer stuff in the books, cutting edge things (beyond cutting edge, actually) when I proposed the first book, The Disappeared, back in the previous century. Much of that cutting edge has vanished in the rear-view mirror, so I spend some time now explaining why characters hundreds of years in our future do things the way we might be able to do them next year (without advancing the tech).

It’s a dance, one I’m very conscious of. It’s minor for the readers, if I tell the story right, but boy, am I sensitive to it as a writer. I’m struggling every day.

And things like Intelligence do not help. They make me paranoid—not in the “everyone’s watching” way—but in the “gee, if Hollywood is doing it, it must be old” way.

I titled this column “The Science Fiction Writer’s Lament” because I’m aware that every sf writer has this fear at one point or another in every single project. I know the feeling’s not new, and I struggle to remind myself of that.

So imagine my happy surprise just a few minutes ago when I went online to doublecheck the publication dates of William Gibson’s Neuromancer and found this quote from a blog post on williamgibsonbooks.com dated January 17, 2003:

“Blade Runner came out while I was still writing Neuromancer. I was about a third of the way into the manuscript. When I saw (the first twenty minutes of) Blade Runner, I figured my unfinished first novel was sunk, done for.”

Yet he slogged through, and changed sf literature forever.

That’s what these doubts are. They’re part of the slogging. Because writing isn’t the inverse of reading. When we read, we immerse ourselves in a world and hurtle through that world as fast as we can.

When we write, we immerse ourselves in the world, and write it down, thinking and constructing and developing.

Or to use a different analogy: You can walk through a large building in a few hours, but you can’t build it in the same amount of time. (Dammit!) At some point, there’s slogging and doubt and worry.

Every writer has a lament to their slog, and so does every genre. SF’s lament always runs along that thin line between making something accessible to a modern audience and not writing a world that’s strange enough.

So, after I finish this column, I’ll head back to my slog. I’ve finished two novels of the four, and am in the middle of the third (with bits and pieces written on the last one). My computer is covered with post-it notes, my brain is littered with ideas, and I really wish I had access to the information grid at the speed of thought.

Of course, if I did, I’d probably be looking at holographic cat blogs right now rather than writing.

Because just thinking those words “holographic cat blog” would call one up—at the speed of thought. Oh, joy. Just one more aspect of the science fiction future to look forward to.

****
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